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Preface

Many threats to health and well-being occur in the workplace. Understanding those risks to prevent
injury, illness, or even fatal incidents is an important function of society. We expect interested parties to
measure the frequency of incidents, to determine causes when possible, and to offer preventive measures
to stakeholders so that the work environment becomes safer and healthier over time. This all needs to oc-
cur in the context of a changing workforce and the evolution of the nature of work, suggesting that new
kinds of threats to health and well-being can occur, even as others are being optimally managed or are
becoming less pertinent as jobs or industries fade away and are replaced by others. In the United States,
both the federal and state governments are heavily involved in monitoring occupational health and safety
and developing policies or interventions intended to mitigate work-related injuries and disease. At the
federal level, principal agencies involved with such work include the Bureau of Labor Statistics (BLS),
the National Institute for Occupational Safety and Health (NIOSH, a division of the Centers for Disease
Control and Prevention), and the Occupational Safety and Health Administration (OSHA).

Many of the challenges faced by these agencies relate to gathering the information necessary to
measure and assess the frequency of workplace-related injuries and illnesses so that suitable policies and
interventions can be proposed. In 1987, the agencies sought the advice of the National Research Council
regarding surveillance for occupational safety and health (OSH). The resulting report, Counting Injuries
and lllnesses in the Workplace: Proposals for a Better System, provided seminal guidance on how to or-
ganize and enhance the US programs for OSH surveillance. In the subsequent 30 years, despite many ef-
forts developed in response to the 1987 recommendations, both the technology for surveillance and the
nature of work have evolved considerably.

In the intervening years, the National Academies of Sciences, Engineering, and Medicine have been
involved in many workshops, studies, and reports that have touched on issues related to occupational
safety and health. For example, from 2006-2009, NIOSH requested that the Academies undertake pro-
grammatic reviews of some NIOSH research programs. The need for better surveillance was a theme that
emerged from each of those reviews. In 2014, sequestration forced federal agencies to reexamine their
programs as they were asked to address their agency’s mission more effectively but with fewer resources.
More recently, the director of NIOSH again approached the National Academies to assist them and other
agencies to come up with creative solutions across many categories of occupation for surveillance and
monitoring, and to be able to do so in a “smarter” and cost-effective manner.

The Committee and Its Charge

To obtain forward-looking advice, NIOSH, BLS, and OSHA jointly asked the National Academies
to conduct a study in response to the need for a more coordinated, cost-effective set of approaches for oc-
cupational safety and health surveillance in the United States. Our study committee has addressed this
task, gathering information about the strengths and limitations of existing national and state approaches,
reviewing a variety of methodologies and technologies that might be applied usefully and cost-effectively.
The resulting report is a product of more than a year of deliberations, offering the consensus advice of a
diverse set of individuals who have studied the issues carefully and learned a great deal in the process.
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Preface

We have formulated a future vision that is intended to assist all stakeholders, including the agencies, as
they seek to improve occupational safety and health in the coming years.

Some of the committee members are career professionals who have worked in the area of occupa-
tional safety and health, both at state and national levels. Others brought complementary skill sets that
were pertinent to the committee’s charge: epidemiology, occupational medicine, survey methodologies,
biomedical informatics, data analytics, economics, cost-benefit analysis, and workplace organization and
management. | was honored to help lead this diverse group of talented professionals, all of whom contrib-
uted enthusiastically and tirelessly to the discussions, deliberations, and the final report. We quickly real-
ized that the topic is very large and complex, with nuances that many of us had not anticipated when we
joined the study group. Our knowledge of the topic was broadened, in the first three meetings and several
conference calls during the early months, by informative sessions with invited experts who helped us to
address the task. Large portions of the early meetings were open, with members of the public invited to
attend and to provide comments.

We turned, for our final two meetings, to private deliberations, reviewing all that we had learned in
order to develop a shared vision of what was possible and seeking to offer recommendations that were
responsive to the committee’s charge and were actionable. Our task was further influenced by a change in
government during the study period, leading to uncertainties about future budgets and focus for the perti-
nent federal agencies.
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INTRODUCTION

The workplace is where 156 million working adults in the United States spend many waking hours,
and it has a profound influence on health and well-being. Work-related injuries and illnesses can impact
quality of life. Although some occupations and work-related activities are more hazardous than others and
face higher rates of injuries, illness, disease, and fatalities, workers in all occupations face some form of
work-related safety and health concerns. Not only are such hazards a threat to worker well-being and
hence to the nation’s health, but one study estimated the annual cost of occupational injuries, illnesses,
and deaths in the United States at $250 billion (in 2007 dollars), which is more than the $219 billion for
cancer and more than half of the $431.8 billion for cardiovascular disease. Reducing that health burden is
the goal of occupational safety and health (OSH) surveillance.

OSH surveillance provides the data and analyses needed to understand the relationships between
work and injuries and illnesses in order to improve worker safety and health and prevent work-related
injuries and illnesses. Information about the circumstances in which workers are injured or made ill on the
job and how these patterns change over time is essential to develop effective prevention programs and
target future research. The nation needs a robust OSH surveillance system to provide this critical infor-
mation for informing policy development, guiding educational and regulatory activities, developing safer
technologies, and enabling research and prevention strategies that serves and protects all workers.

The 1987 National Research Council report Counting Injuries and Illnesses in the Workplace:
Proposals for a Better System provided initial guidance to organize and enhance OSH surveillance in the
United States. Responses to that report resulted in a number of improvements, primarily ones that ad-
dressed injury surveillance. While the 1987 report was instrumental to many noted improvements in OSH
surveillance, major changes have occurred in the past 30 years that necessitate this new study — a compre-
hensive reassessment of the state of OSH surveillance. The three key federal agencies involved with oc-
cupational safety and health—the National Institute for Occupational Safety and Health (NIOSH), the
Bureau of Labor and Statistics (BLS), and the Occupational Safety and Health Administration (OSHA)—
called on the National Academies of Sciences, Engineering, and Medicine to undertake a study to develop
a vision and steps toward a national surveillance system for occupational safety and health for the 21st
century (see Statement of Task in Box 1-1).

BACKGROUND

Over the past 30 years, there have been remarkable changes in the landscape of work. These include
major changes in the geographic and proportional distribution of industries, the nature of work, the
demographics of the workforce, and employee-employment arrangements. Employment in manufacturing
has declined, while there has been significant growth in employment in the service sector, including
health care. Individuals are likely to be working more than one job over their working life, and may hold
multiple jobs at the same time. The workforce is much more diverse, with many more women, racial and
ethnic minorities, and immigrants employed. Growth has occurred in nonstandard work arrangements
(such as the use of independent contractors and the outsourcing of functions to other entities) and in “
on-demand” or “gig” work (where employment is characterized by short-term contracts or freelance
work). With these shifts in work and the workforce, employment is more precarious and many workers
lack the protections and rights afforded by laws and regulations that make them more vulnerable and sub-
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ject to abuse. Approaches to OSH surveillance have generally not evolved to address the changing nature
of work.

OSH surveillance is a collaborative effort of federal, state, and local agencies and stakeholders
across employers, employee organizations, professional associations, and other organizations. The federal
agencies that play the major roles are BLS, OSHA, and the Mine Safety and Health Administration (all in
the Department of Labor), and NIOSH (in the Centers for Disease Control and Prevention (CDC) of the
Department of Health and Human Services (HHS)). Since the 1890s, BLS has collected statistical data on
work-related injuries, illnesses, and fatalities. The OSH Act of 1970 created both OSHA and NIOSH,
charging OSHA with responsibility for setting and enforcing safe and healthful workplace standards and
tasking NIOSH with conducting research, experiments, and demonstrations relating to occupational safety
and health and with developing criteria for recommended standards. There are a number of other federal
agencies with responsibilities and programs pertaining to OSH surveillance and prevention. State agen-
cies also play a critical and complementary role in partnership with federal agencies. State agencies col-
lect, analyze, and disseminate data from local sources to guide preventive action at the state, regional, and
local levels; provide aggregated data to federal agencies for national surveillance; and fill in gaps in na-
tional surveillance data. The strong role of workers and employers is crucial for ensuring accurate and
complete data and for using this information to implement workplace improvements. In addition, health
care facilities and organizations, workers’ compensation systems, and insurance companies have data that
are relevant to OSH.

Surveillance is defined as ongoing, systematic collection, analysis, and interpretation of health data,
essential to the planning, implementation, and evaluation of public health practice, closely integrated with
the dissemination of these data to those who need to know. There is no single, comprehensive OSH sur-
veillance system in the United States, but rather an evolving set of systems using a variety of data sources
that meet different surveillance objectives, each with strengths and weaknesses. The major focus to date
has been on collecting data on health outcomes, with less emphasis on collection of data on hazards and
exposures.

OSH surveillance activity is also spread across multiple federal and state agencies, as agencies col-
lect, store, analyze, and interpret data to meet their specific agency needs. Resources are limited for OSH
surveillance, partly because responsibility for occupational issues is bifurcated between labor and public
health and partly because of limited core funding allocation specifically for OSH surveillance. There are
also barriers to sharing information among federal and state agencies due to long-established conventions,
and also barriers to sharing information between employers and employees, largely due to lack of trust.

A major change has been in the evolution, effectiveness, and relative ubiquity of information and
communications technology (both methods and tools) since the 1987 report. Advances in data collection
and storage, analytic methods, sensors, and mobile devices allow information to be collected and con-
nected with central collection resources. Social media have also become sources of insight regarding so-
cietal trends and offer one of many methods for information dissemination. OSH surveillance efforts will
need to leverage newer technologies and tools for identifying, organizing, analyzing, and interpreting data
in more innovative, powerful, and cost-effective ways. Doing so could reveal problems, trends, and
emerging issues within and across sectors, groups, and geographic regions of workers. Also, these tech-
nologies offer opportunities to improve the dissemination of information to those that can use surveillance
data to take preventive action, thereby improving worker safety and health and reducing associated hu-
man and economic costs of work-related injuries and illnesses.

The Committee on Developing a “Smarter” National Surveillance System for Occupational Safety
and Health in the 21st Century undertook its task by first considering the goals of an ideal national sur-
veillance system and establishing a set of guiding principles (see Box S-1). Then it examined the current
roles and activities of different agencies and stakeholders, and studied OSH surveillance in other coun-
tries for possible lessons learned. Next, the committee explored promising new developments, such as the
household survey, electronic health records, autocoding of occupational information, electronic reporting,
use of workers’ compensation data, and improvements in occupational hazard and exposure surveillance.
Then the committee considered ways to enable an effective national OSH surveillance system, including a
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clear rationale and prioritization for surveillance, coordination of surveillance strategies, effective use of
information technology, and utilizing practitioners with appropriate skills. Finally, to address the demands
and concerns of the current and future workforce, and ultimately to protect workers, the committee envi-
sioned how to achieve a more cohesive and “smarter” system in the United States by providing both near-
and long-term recommendations for moving the current system into the 21st century.

VISION FOR A “SMARTER” SYSTEM

The committee’s vision for the future of OSH surveillance is a collaborative system of systems.
Recognizing the varying mandates and roles of many relevant stakeholders, the committee believes that it
is possible to strengthen the ongoing coordination and data sharing across federal agencies, between fed-
eral and state agencies, across state agencies (e.g., labor and health), and with employers and workers to
result in the maximum possible engagement of all. A system of systems approach to OSH surveillance
would minimize the undercounting of occupational injuries and illnesses by gathering sufficient data that
include nontraditional occupations and worker groups in a representative manner and enhancing preven-
tion-relevant information in surveillance data to include race and ethnicity as well as occupation and in-
dustry. It would expand outcomes to include chronic diseases and their causes and include leading indica-
tors, primarily through adequately detailed exposure information. Further, this system would maximize
appropriate use of technologies to facilitate all surveillance processes and create structures for disseminat-
ing information to levels where it can be acted upon.

BOX S-1 Guiding Principles and Objectives of an Ideal
National Occupational Safety and Health (OSH) Surveillance System

Guiding Principles

1. Robust and collaborative federal leadership built on strong ties with states and other relevant
stakeholders is critical to successful OSH surveillance. Engagement of the community of users
who need occupational safety and health surveillance information for action is essential.

2. Continuous monitoring of data quality and program activities is essential to ensure program effi-
ciency and impact.

3. Privacy, confidentiality, and access to data needs to be safeguarded while maximizing the utility of
surveillance information for prevention.

4. Timely analysis and interpretation of surveillance inputs with routine dissemination of information
in relevant formats promotes the use of surveillance information for action by all stakeholders.

5. An efficient, reliable national surveillance system requires public health professionals with training
in occupational injury, illness, and hazard surveillance, with the tools and technology necessary to
achieve surveillance objectives.

6. The consistent use of standards for data collection, analysis, and information presentation and
dissemination will heighten the efficiency and effectiveness of OSH surveillance.

Objectives
1. Guide immediate action to control threats to occupational health and safety.

2. Measure the burden of work-related injuries or illnesses and monitor trends over time and space.

3. Identify industries, occupations, and worksites as well as populations, defined by sociodemo-
graphic characteristics or work arrangements at high risk for work-related injury, iliness, or haz-
ardous exposures.

4. Detect and respond to new or emerging workplace hazards or facilitate the investigation of new
diseases linked to occupational exposures.

5. Guide the planning, implementation, and evaluation of programs and policies intended to prevent
and control work-related injuries, illnesses, and hazardous workplace exposures.

6. Generate hypotheses and to make data available for research.
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Critical enabling components can be leveraged by agencies responsible for implementing the smart-
er system. Such efforts begin by extending the capacities of the agencies through targeted enhancements
of both existing systems and technical personnel, and through effective communication across agencies.
This will be complemented by information and other inputs available through employers, employee repre-
sentatives, relevant intermediaries, and individuals along with engaged health care systems, all taking full
advantage of state-of-the-art technology.

Engagement of employers and health care providers could result in substantive improvements by
augmenting existing resources (e.g., effective implementation of electronic reporting) along with devel-
opment of new resources, such as voluntary within-industry partnerships to engage collectively in expo-
sure surveillance. Individual workers will play an essential role in the smarter system, independent of em-
ployer relationship, by participating in population health surveys that incorporate occupational
information (e.g., the Household Survey of Occupational Injuries and Illness, the National Health Inter-
view Survey, the Behavioral Risk Factor Surveillance System, and the Medical Expenditure Panel Sur-
vey). Information from these surveys complements information from other data sources as there is no sin-
gle definitive data source that covers all aspects of work injuries and illnesses.

Evolving health care systems, along with technology imbedded in the delivery system, can greatly
facilitate enriched inputs of data on work that can be linked to health outcome data. Inclusion of occupa-
tional information in the electronic health record and advances in health care reporting structures can im-
prove reports of work-related health conditions.

Fundamental to a successful smarter system is the sufficient and creative use of information tech-
nology capacity and resources. These include effective autocoding of occupational information in all ap-
propriate records, electronic reporting wherever possible from all traditional and emerging reporting
sources, and development of hardware and software for simplified, efficient, and real-time collection of
information (e.g., exposure and compliance data). To enable the system fully, methods and tools need to
be developed for timely and effective collection and analysis of surveillance data. In addition, software
needs to be designed and disseminated so that all relevant stakeholders can undertake their own examina-
tion of surveillance information and act on findings as quickly as possible to improve worker safety and
health.

GETTING TO A SMARTER SYSTEM

Based on a systematic review of current surveillance efforts and barriers, the committee examined
several approaches to advancing this vision. First and foremost, OSH surveillance needs to become a pri-
ority if it is to serve the core function of providing the information essential to guide public health actions
to improve worker safety and health. Surveillance often exists in the background of public health pro-
grams, rising to a level of importance only at times that call for emergency action. However, the system
needs to seamlessly collect, collate, and assess information without interruption to support evidence-based
actions, emergency or otherwise. With surveillance as a priority, the development of a centralized coordi-
nation of a system of systems can provide the essential evidence to guide prevention efforts that advance
program objectives in the most cost-effective manner.

Recommendation Q (meta-recommendation): The Secretary of HHS, with the support of the Secre-
tary of Labor, should direct NIOSH to form and lead a coordinating entity in partnership with OSHA,
BLS, and other relevant agencies. The coordinating entity should:

e develop and regularly update a national occupational safety and health surveillance strategic plan
that is based on well-articulated objectives;

e coordinate the design and evaluation of an evolving national system of systems for OSH surveil-
lance and for the dissemination of surveillance information provided by these systems;

e publish a report on progress toward the strategic plan’s implementation at least every 5 years,
documenting advances toward achieving a 21st Century Smarter Occupational Safety and Health
(OSH) Surveillance System; and
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e cngage partners, including other federal health statistics agencies, state agencies with OSH re-
sponsibilities, and stakeholders.

This recommendation is the cornerstone for the advice offered by the committee. The envisioned coordi-
nating entity is essential if the system of systems is to be a cross-agency vision and plan for moving for-
ward, if the other recommendations are to be properly prioritized and carried out, and if the resulting sys-
tem of systems is to be guided effectively by the principles and objectives of an ideal national
occupational safety and health surveillance system.

As a system of systems, this smarter system will need to provide specific and clear-cut objectives for
each of the surveillance systems within the overall system, and include concrete objectives for each key
federal agency. It would also include detailed plans for engagement of the state-based OSH programs that
identifies priority conditions for expanded surveillance, provides guidance on how to use the data gener-
ated by the states, and, whenever possible, identifies lead agencies (both federal and state) for these con-
ditions. Resource needs would need to be organized, projected, and articulated. Benchmarks need to be
identified and realistic timelines need to be specified for measurable progress. Furthermore, evaluation
will be essential for expanding or replicating successful systems at different levels of the organization as
appropriate, and for terminating systems that no longer meet objectives.

Long-term objectives will require greatly expanded data resources paired with improved methods
for assessing burden. All actors face constraints due to limited resources and complicated historical prec-
edents. Therefore, whenever possible, recommendations are presented with both near- and long-term con-
stituents. The near-term parts are meant to be possible within existing resources and constraints. The
longer-term parts are expected to require new resources (financial and personnel) along with the evolution
of elements that are beyond the direct control of the leadership for OSH surveillance. Nonetheless, if the
recommended stakeholders fail to take initial steps that can lead to longer-term developments, continuing
progress toward the best possible surveillance system will either be delayed or impossible.

The committee reviewed evidence for assessing the magnitude of the OSH problem nationally and,
where possible, at the state level. It also considered the social and economic costs of the burden of injury
and illness that are borne by individuals and society. The limited evidence available still proved useful in
establishing the context for the committee’s work. However, neither the OSH community nor the public
health community as a whole currently has adequate information and analysis to assess this burden
properly and to track it effectively. Therefore, we have offered a way forward to a more complete, ongo-
ing effort to measure and report on the burden and importance of occupational disease and injury to our
nation and its people.

The Overall System

In setting forth OHS surveillance as a national priority, the responsible agencies, most centrally
NIOSH, will need to delineate a clear line of responsibility and authority over each agency’s surveillance
activities and personnel. Unless leadership structurally and distinctly recognizes and articulates these ac-
tions, the system is incapable of achieving the identified goals. Agencies need to ensure that links across
agencies are as seamless as possible and that barriers are eliminated for timely, efficient sharing of data
and information. The overall system will need to be founded on a close working relationship between
federal and state partners because coordinated federal and state systems offer immense advantages over
either operating independently. The report accordingly stresses the value of an effective federal-state part-
nership and strengthened state efforts, both to facilitate and serve a national effort to identify and monito-
ry priority conditions and emerging problems, and to foster prevention programs at the level that can best
address these concerns (see Recommendation C).

Recommendation C: NIOSH should lead a collaborative effort with BLS, OSHA, the states, and
other relevant federal agencies to establish and strengthen state-based OSH surveillance programs.
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The most effective intervention activities will need to act on the causes and not the consequences of
OSH problems. Exposure and hazard surveillance points the way to primary prevention, particularly im-
portant for long-latency occupational diseases. Consequently, a sequence of efforts is designed to con-
struct a robust exposure component of the envisioned surveillance system. The report calls for an imme-
diate collaborative effort of federal agencies to initiate the development of a comprehensive approach for
exposure surveillance that builds and updates a database of risks and exposures to predict and locate
work-related acute and chronic health conditions for prevention (see Recommendation H).

Recommendation H: NIOSH, in consultation with OSHA, should place priority on developing a
comprehensive approach for exposure surveillance.

The effectiveness of the overall system of systems will depend on the resources and methods of bi-
omedical informatics. Developments occur so rapidly in this area that a lack of experienced, engaged per-
sonnel leads to lost opportunities and compromised system effectiveness. Most critical is the need for
NIOSH to attract adequate informatics personnel and resources (see Recommendation J), though recruit-
ing and maintaining informatics experts in the public sector can be challenging. Informatics capacity will
need to be leveraged to enable OSH agencies, particularly NIOSH, to use advanced computational and
analytical tools and to monitor advances in information technology (see Recommendations L and M). It
will be important to engage the scientific community by working with the National Library of Medicine
to facilitate easy discovery of the importance of the connections between work and disease or injury in
published research (see Recommendation K). A collaborative federal effort is needed to promote and sup-
port education and training of the surveillance workforce by identifying core competencies required for
OSH surveillance (e.g., epidemiology, biomedical informatics, and biostatistics) and to engage education-
al institutions to establish or modify training programs accordingly (see Recommendation P).

Recommendation J: NIOSH should build and maintain a robust internal capacity in biomedical
informatics applied to OSH surveillance.

Recommendation K: NIOSH should work with the National Library of Medicine to incorporate
core OSH surveillance terminologies, including those for industry and occupation, into the Unified
Medical Language System.

Recommendation L: NIOSH should lead efforts to establish data standards and software tools for
coding and using occupational data in electronic health records.

Recommendation M: NIOSH and BLS, working with other relevant agencies, academic centers,
and other stakeholders, should coordinate and consolidate, where possible, efforts to develop and
evaluate state-of-the-art computational and analytical tools for processing free text data found in
OSH surveillance records of all types.

Recommendation P: NIOSH, OSHA, and BLS should work together to encourage education and
training of the surveillance workforce in disciplines necessary for developing and using surveillance
systems, including epidemiology, biomedical informatics, and biostatistics.

Data Collection and Processing
Surveillance starts with collecting and processing relevant data, followed by data analysis and inter-
pretation that can guide policy and interventions. The sources and quality of inputs to the smarter system
are thus crucial. The issue of undercounting of occupational injuries and illnesses is highlighted from two

perspectives: cases that are out of scope or cases that are simply unreported. Failure to count occupational
injuries that are out of scope is a recognized consequence of surveys or other assessments that do not cap-
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ture data on some segments of the working population. For example, the Survey of Occupational Injuries
and Illnesses (SOII) does not cover or capture injuries to workers who are self-employed (e.g., independ-
ent contractors) or who work on small farms. The 1987 NRC report called specific attention to this prob-
lem, and the Bureau of Labor Statistics and other agencies have ongoing efforts to understand the reasons
for underreporting and address those that are within its control. The underreporting problem, however, is
complex and multifactorial. Additionally, there are limitations in the identification and reporting of chron-
ic diseases associated with work. Further, many of the systems that collect information on injuries and
illnesses do not collect occupationally-related data.

One of the major inputs to OSH surveillance is through the SOII and the report discusses needed en-
hancements to the SOII, including that would better inform public health actions for underserved popula-
tions. Injury and illness recording can be improved by better characterizing work-related injuries and ill-
nesses in a manner that enhances usefulness at the worksite as well as at national and state levels (see
Recommendation A). Developing ways to incorporate information on race, ethnicity, and employment
arrangements will allow for identification of vulnerable worker populations and risks that may be associ-
ated with different types of employment arrangements.

Recommendation A: BLS and OSHA should collaborate to enhance injury and illness recording
and the Survey of Occupational Injuries and Illnesses (SOII) to achieve more complete, accurate,
and robust information on the extent, distribution, and characteristics of work-related injuries and
illnesses, and affected workers, for use at the worksite and at national and state levels.

The committee supports the BLS plan to implement a Household Survey of Occupational Injuries
and Illnesses (HSOII), as it will fill in data gaps for populations of workers who are missing from em-
ployer-based injury reporting and will provide worker input (see Recommendation D). Another largely
untapped resource for injury surveillance data is the workers’ compensation system, and the report pro-
motes the expanded use of workers’ compensation data for occupational injury and illness surveillance
(see Recommendation F).

Recommendation D: BLS should place priority on implementing their plan for a household survey
of occupational injuries and illnesses (HSOII).

Recommendation F: NIOSH, with assistance from OSHA, should explore and promote the expand-
ed use of workers’ compensation data for occupational injury and illness surveillance and the de-
velopment of surveillance for consequences of injury and illness outcomes, including return to work
and disability.

Work-related disease information (as opposed to injury) has been almost absent from occupational
health surveillance, which was noted in 1987 and remains true today. Several recommendations address
this priority component of data collection, including the enhanced assessment of self-reported health
through the National Center for Health Statistics or an expanded HSOII (one component of Recommenda-
tion D) and the development of a comprehensive approach for exposure surveillance (see Recommenda-
tions D and H). Also key are occupational disease monitoring (see Recommendation B) and the specifica-
tion of industry and occupation as core variables in all federal health surveys (see Recommendation G).
The latter recommendation addresses the unparalleled opportunity to gain information on the distribution
of exposure-related factors in a manner modeled on the highly successful experience in the European Un-
ion, which has over 25 years of experience in such efforts.

Recommendation B: NIOSH, working with the state occupational safety and health surveillance
programs and across divisions within the agency, should develop a methodology and coordinated
system for surveillance of both fatal and nonfatal occupational disease using multiple data sources.
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Recommendation G: HHS should designate industry and occupation as core demographic variables
collected in federal health surveys, as well as in other relevant public health surveillance systems,
and foster collaboration between NIOSH and other CDC centers in maximizing the surveillance
benefits of including industry and occupation in these surveys and surveillance systems.

For OSH surveillance, a forward-looking aspect of data collection and processing concerns how best
to remove the barrier to recording and interpreting occupational information in medical records and in
population surveys of all types. The report accordingly recommends that NIOSH, with an evolving bio-
medical informatics capacity, lead efforts to establish data standards and software tools for coding and
extracting occupational data in electronic health records. These records are increasingly becoming stand-
ard practice, and there is an opportunity to make substantial long-lasting progress to eliminate barriers to
linking occupation and disease (see Recommendation L). The creation of a cross-agency effort is needed
to develop and evaluate state-of-the-art computational and analytical tools for processing free text data
found in OSH records of all types (see Recommendation M).

Data Analysis and Information Dissemination

Successful collection and processing of surveillance data alone does not make a successful surveil-
lance system. The system also requires thoughtful analysis, careful interpretation, and then dissemination
of results to engage in policy development or public health action for prevention. Attention to analysis
and interpretation is essential when calling on partners to provide new or more data, even if that require-
ment is facilitated through electronic reporting. Accordingly, a program that provides for better reporting,
such as the OSHA electronic reporting initiative, needs to be accompanied by a robust plan for analyzing,
interpreting, and disseminating the information. OSHA, its sister agencies, and stakeholders will need to
develop and publicize plans to maximize the utility of their new electronic reporting initiative by provid-
ing means and methods for ongoing analysis and dissemination of these data with special attention to
serving individual employer needs while simultaneously minimizing duplication of reporting by employ-
ers (see Recommendation E).

Recommendation E: OSHA, in conjunction with BLS, NIOSH, state agencies, and other stakehold-
ers, should develop plans to maximize the effectiveness and utility of OSHA’s new electronic report-
ing initiative for surveillance.

Of equal importance is the need for the dissemination of surveillance findings and analyses in useful
formats for informing and evaluating prevention. There is a need to make regular reports to the nation that
publicize the overall burden of occupational injury and disease in terms of the burdens on health, the
economy, and society (see Recommendation I). NIOSH, OSHA, and BLS are already engaged with dis-
semination and, while ideas are provided throughout the report on how these efforts could be enhanced,
most important is the need for an effective alert mechanism. A smoothly operating alert mechanism
should be created that receives, enhances, and rapidly publicizes to those who need to act on the signals of
emerging OSH problems either as new associations of work and illness or injury or of old associations
found in new settings (see Recommendation N). Appropriate and timely attention to surveillance findings,
routine or new, is essential for prevention and thus requires that a smooth and centralized mechanism be
established for timely ongoing dissemination of cross-agency information to all relevant actors (see Rec-
ommendation O).

Recommendation I: NIOSH should coordinate with OSHA, BLS, and other relevant agencies to
measure and report, on a regular basis, the economic and health burdens of occupational injury
and disease at the national level.
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Recommendation N: To identify emerging and serious OSH injuries, illnesses, and exposures in a
timely fashion, NIOSH (in coordination with OSHA, BLS, and the states) should develop and im-
plement a plan for routine, coordinated, rapid analysis of case-level OSH data collected by different
surveillance systems, followed by the timely sharing of the findings.

Recommendation O: To promote and facilitate the use of surveillance information for prevention,
and to present more comprehensive information on the extent, distribution, and characteristics of
OSH injuries, illnesses, and exposures, NIOSH (in coordination with and input from OSHA, BLS,
and the states) should establish a coordinated strategy and mechanism for timely dissemination of
surveillance information.

CLOSING REMARKS

Worker safety and health is of paramount importance to thriving workers and workplaces, and ac-
cordingly to society as a whole. Ensuring and improving worker safety and health is a commitment taken
seriously by, and diligently acted upon, by numerous federal, state, and local agencies; workers and work-
er organizations; employers and employer organizations; and many others. More can be done to inform
and improve these efforts through strengthening OSH surveillance in the United States. With the rapid
changes in the nature of work in the United States, and with new risks added to those that have always
existed, the nation clearly needs a smarter OSH surveillance system of systems for the 21st century. This
report provides the evidence and recommendations for a greatly enhanced OSH surveillance system that
is envisioned to be smarter, more dynamic, and more highly coordinated.
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Introduction

The workplace is where 156 million working adults in the United States spend many waking hours,
and it has a profound influence on health and well-being. Work-related injuries and illnesses can impact
quality of life (BLS, 2017a). Although some occupations and work-related activities are more hazardous
than others and face higher rates of injuries, illness, disease, and fatalities, workers in all occupations face
some form of work-related safety and health concerns (e.g., musculoskeletal disorders arising from repeti-
tive motions, work-related stress, pulmonary symptoms or diseases caused by airborne exposures, and
injuries resulting from falls or unstable work areas). Not only are such hazards a threat to worker well-
being and hence to the nation’s health, but one study estimated the annual cost of occupational injuries,
illnesses, and deaths in the United States at $250 billion, which is more than the $219 billion for all can-
cer and approaching the $431.8 billion for all cardiovascular disease (Leigh, 2011). Reducing that health
burden is the goal of occupational safety and health (OSH) surveillance.

OSH surveillance provides the data and analyses needed to improve worker safety and health and to
understand the relationships between work and injuries and illnesses. Today, OSH surveillance efforts are
fragmented across multiple federal and state agencies that collect, store, analyze, and interpret data to
meet their specific agency needs. Agency resources dedicated specifically to work-related safety and
health surveillance are limited, partly because the responsibility for occupational health and safety issues
is divided between labor and public health and there has never been core public health funding allocated
specifically for OSH surveillance. Many factors point to a need to rethink and improve OSH surveillance
in the United States including changes in the nature of work, the workforce, and employer-worker rela-
tionships that have occurred over the past 40 years along with ever evolving methods and technologies for
identifying, reducing, and eliminating work-related health and safety risks.

A more cohesive and “smarter” OSH surveillance system is needed to address the demands and con-
cerns of the current and future workforce. It needs to be “smarter” in the sense that the system needs to be
one that demonstrates efficiencies, integrates strategies across multiple data sources, coordinates efforts
across key surveillance agencies, and applies domain knowledge effectively to interpret data and to deliv-
er insights to key stakeholders. Furthermore, there is an opportunity to think creatively about envisioning
how that “smarter” system might build upon the current system and regulatory climate in the United
States and take full advantage of new information technologies. Additionally, effective and comprehen-
sive OSH surveillance models from other countries can be explored. This report aims to put forth a vision
and pragmatic framework for a national OSH surveillance system in the United States with the goal of
improving worker safety and health.

BACKGROUND

The topic of occupational safety and health surveillance across the United States was last examined
comprehensively in a 1987 National Research Council (NRC) report Counting Injuries and Illnesses in
the Workplace: Proposals for a Better System. In a more recent series of eight reports by the NRC and the
Institute of Medicine that evaluated the National Institute for Occupational Safety and Health’s
(NIOSH’s) research programs, all of the reports identified the need for improved OSH surveillance and
for additional surveillance research (IOM and NRC, 2009). The Council of State and Territorial Epidemi-
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ologists has also issued calls for improvements to address surveillance gaps (Boulton et al., 2003; CSTE,
2010, 2014). There is recognition that surveillance could be conducted more innovatively and collabora-
tively; for instance, by leveraging activities and resources regardless of whether they are drawn directly
from various sectors of the workforce or other public health domains, or borrowed from unrelated fields.
There is also the recognition that enhanced coordination of surveillance activities could enable individual
state and federal agency responsibilities to better protect workers. New data sources and information
technologies, such as those supporting health care reform (the Affordable Care Act), could also be used to

support occupational safety and health needs.

Changes in the Nature of Work and the Workforce and
Implications for Occupational Safety and Health

Since the 1987 report, there have been major changes in the nature of work, including em-
ployee-employment arrangements, the distribution of employment among industry sectors, and
the demographics of the workforce (see Figure 1-1; BLS, 2017a). Employment in manufactur-
ing has declined, while significant growth in employment has occurred in the service sector,
including health care. Individuals are likely to be working more than one job over their work-
ing life, and may hold multiple jobs at the same time. Growth has occurred in nonstandard
work arrangements, such as the use of independent contractors and the outsourcing of functions
to other entities, and the development of “on-demand” or “gig” work, where employment is
characterized by short-term contracts or freelance work (e.g., drivers who contract with ride-
share companies)(Katz and Krueger, 2016). Furthermore, the workforce is more diverse and in-
cludes more women (Figure 1-2), racial and ethnic minorities (Figure 1-3), and immigrants
(Myers et al., 2013; BLS, 2017b). With these shifts in work and the workforce, employment is
more precarious and many workers lack the protections and rights afforded by laws and regula-
tions that make them more vulnerable and subject to abuse.
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FIGURE 1-1 Shifts in Employment by Selected Major Industry Sectors, United States, 2006-2026.
Source: BLS, 2017a.

Prepublication Copy 11

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

56.0

La
=
=

% stribution
=
o
=

46.0 =

440

420
1994 2006 2016

== Men == "Women

2026 (projected)

FIGURE 1-2 Shifts in Labor Population by Gender, United States, 1996-2026. Source: BLS, 2017b.
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categories of (2a) American Indian and Alaska Native and (2b) Native Hawaiian and Other Pacific Islandars.

FIGURE 1-3: Shifts in Labor Population by Race and Ethnicity, United States, 1996-2026. Source:

BLS, 2017b.
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Approaches to occupational safety and health surveillance have yet to evolve to address effectively
the changing nature of work. For example, some current data-collection approaches that use “establish-
ments” as the basic employer unit typically rely on single employers and worksites, which are insufficient
because those approaches are unable to capture gaps and emerging concerns created by the evolution of
employment (Weil, 2014). Furthermore, data on hazards, protective safety, and health-management prac-
tices in individual work settings have not routinely been collected in a systematic way.

The ability to carry out rigorous workforce safety and health surveillance has other challenges as
well. For example, in certain industry sectors (such as agriculture) or demographic groups (such as day
laborers or teenagers), the total number of workers in an industry is necessarily a rough estimate due to
temporal fluctuations or the nature of the work. The limitations of such denominator data make it difficult
to determine baseline rates for injuries or illnesses in order to measure risks, track trends, and evaluate the
effectiveness of efforts to reduce injury and disease.

A major change has been in the evolution, effectiveness, and relative ubiquity of information and
communications technology (both methods and tools) since the 1987 report. Major advances in data col-
lection and storage, analytic methods, sensors, and mobile devices allow information to be gathered and
connected with central collection resources. Although the revolution of Internet search methods has made
it easier to search for information, the quality of such large amounts of data obtained is uneven depending
on factors such as source and age. Social media have also become sources of insight regarding societal
trends and offer one of many methods for information dissemination that new technologies can provide.
Occupational safety and health surveillance efforts will need to leverage newer technologies and tools for
identifying, organizing, analyzing, and interpreting data in more innovative, powerful, and cost-effective
ways. Doing so could reveal problems, trends, and emerging issues within and across sectors, groups,
and geographic regions of workers. Also, these technologies offer opportunities to improve the dissemina-
tion of information to those that can use surveillance data to take preventive action, thereby improving
worker safety and health and reducing associated human and economic costs of work-related injuries and
illnesses.

PURPOSE OF THIS STUDY

The National Academies of Sciences, Engineering, and Medicine formed an ad hoc committee to
undertake the current study requested and sponsored by three key federal agencies involved with occupa-
tional safety and health: NIOSH, the Bureau of Labor Statistics (BLS), and the Occupational Safety and
Health Administration (OSHA). The committee was tasked with developing a vision for “smarter” occu-
pational safety and health surveillance in the United States (see Statement of Task, Box 1-1). To address
the task statement, the collective expertise and experience of the committee includes individuals with ex-
pertise in occupational epidemiology, occupational medicine, occupational safety and health, haz-
ard/exposure surveillance, public health, statistics, survey methods, biomedical informatics, data mining
and analytics, economics, cost-benefit analysis, and workplace organization and management (see Ap-
pendix B). The committee held information-gathering meetings with invited experts to help it address its
task, and members of the public were invited to attend and provide comments at these meetings (see Ap-
pendix C).

The committee intends the report to be useful to the study sponsors and to other federal and state
agencies that have an interest in occupational safety and health. The report may also be of interest broadly
to employers, labor unions and other worker advocacy organizations, the workers’ compensation insur-
ance industry, as well as state epidemiologists, academic researchers, and the broader public health com-
munity. The study was undertaken over an 18-month period during which there were major changes in the
U.S. political scene and in government priorities. Because of uncertainties regarding those evolving pri-
orities and resource availability, the committee has offered observations and recommendations that are
intended to suggest useful efforts for both the short and long term. The report’s short-term recommenda-
tions in most cases do not require new resources except in cases where new work is recommended, new
resources may be required (e.g., see Recommendation D in Chapter 6). The recommendations are lettered
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alphabetically in the order that they appear in the report and do not correlate with their order of priority;
however, actions to carry out the recommendations along with the timing and methods for addressing
them will be dependent on the creation of the coordinating entity recommended in the meta-
recommendation (Recommendation Q; see Appendix A for the full recommendations). The committee
views the report as serving as a reference that will serve the long-term planning needs of the OSH com-
munity and other stakeholders, independent of the availability of new OSH resources or opportunities for
organizational change in the short term.

BOX 1-1 Statement of Task

A more coordinated, cost-effective set of approaches for occupational safety and health surveil-
lance is needed in the United States. A committee of the National Academies of Sciences, Engineer-
ing, and Medicine will study opportunities and provide recommendations for developing a “smarter”
system.

In the course of its study, the committee will gather information about the strengths and limitations
of existing national and state approaches and also review different methodologies and approaches for
occupational safety and health surveillance, particularly with respect to usefulness and cost effective-
ness.

Based on information gathered during the study, the committee will develop a vision for a “smart-
er” cost-effective occupational safety and health surveillance system; describe system components
and their attributes; and recommend key steps for developing such a system. As part of its vision, the
committee will

e Define essential requirements and goals for a modern occupational safety and health surveil-
lance system; identify critical gaps to fill; reflect on how the methods, tools, and goals of surveil-
lance may have changed since the 1987 NRC surveillance report was issued; and draw also
upon other subsequent reports (for example, CDC’s Vision for Public Health Surveillance in the
21st Century, the Council of State and Territorial Epidemiologists meeting summaries from 2009
and 2013, and other NRC reports);

e Conceptualize ways that some surveillance data might be collected, analyzed, interpreted, and
disseminated more cost-effectively or innovatively (including identifying novel or underutilized
means of collecting data, collecting data at different scales or different interfaces, and creating
collaborations across public health and other domains), and, where possible, identify new data
opportunities given current and emerging technological advancements in information technology
(such as electronic health records and electronic submission of OSHA 300 logs);

e Explore the respective current and potential roles of various federal and state agencies and pri-
vate partners (such as employers and labor unions) in collecting and leveraging occupational
safety and health surveillance information.

The committee will identify cost, data quality and management, and other trade-offs inherent in differ-
ent aspects of or different approaches to conducting surveillance (including the implications of using
existing data systems versus collecting additional original data. It may also draw from surveillance ap-
proaches that offer insights relevant to the United States that are represented in the experience of
other nations or from other fields.

The committee’s recommendations will include the strengths and weaknesses of the envisioned
system relative to the status quo and identify key actors (i.e., NIOSH, BLS, OSHA, etc.) and both
short- and long-term actions and strategies needed to bring about a progressive evolution of the cur-
rent system.
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KEY TERMS AND DEFINITIONS
Occupational Safety and Health Surveillance

Surveillance is not unique to occupational safety and health. The Centers for Disease Control and
Prevention (CDC) identified surveillance as the first of the ten core public health functions: “[To] monitor
environmental and health status to identify and solve community environmental health problems” (CDC,
2011). Surveillance is defined by CDC as “the ongoing, systematic collection, analysis, and interpretation
of health data, essential to the planning, implementation and evaluation of public health practice, closely
integrated with the dissemination of these data to those who need to know” (Thacker et al., 2012). Many
argue that surveillance is the cornerstone of public health practice, because successful prevention pro-
grams inevitably build on an effective system for monitoring and responding to what happens in the
community. Quality public health surveillance efforts rely on consistent and systematic application of
methods over time. Gathering data is of little value if those data are not analyzed and interpreted to pro-
duce information and understanding that is promptly disseminated to those in a position to take action.

There is a useful distinction between case- and population-based surveillance. In case-based ap-
proaches, the focus is on early identification of individual cases that require follow-up or immediate ac-
tion by those who are typically legally mandated to do so (for example, the efforts of public health work-
ers who identify and rapidly isolate or treat those with communicable diseases and of public health
scientists who control or isolate an identified hazardous exposure). In population-based surveillance the
focus is on a wider group and on collecting data to assess the extent of a health-related event and to moni-
tor trends within a defined population over time and locale. Case- and population-based surveillance ac-
tivities are complementary approaches. A specific circumstance may require immediate attention or inter-
vention, even while the information about that case contributes to the ongoing collection of data about a
population of similar individuals.

OSH surveillance is a subset of the broader public health surveillance field. In OSH surveillance, da-
ta are collected on work-related health outcomes (e.g., injuries, diseases, or fatalities) and on the presence
of health and safety hazards (e.g., hazardous exposures or conditions). To date, the major focus has been
on gathering data about health outcomes and analyzing these data to identify both sentinel cases and
trends to inform the targeting and evaluation of efforts to control hazards and prevent occupational inju-
ries and illnesses. The information produced by surveillance has also been used to inform policy devel-
opment, to guide educational and regulatory activities, to develop safer technologies, and to enable re-
search. The issue of hazard surveillance has not been emphasized in the U.S. approach to OSH
surveillance, although it is a topic that may be addressed internally by some larger employers and is an
area of ongoing investigation.

Research on OSH surveillance is valuable, both for deriving new insights and recommending new
interventions (i.e., research “using” data collected through surveillance) and for addressing the needs of
the surveillance community to develop new approaches or technologies to address shortcomings in cur-
rent surveillance practices (i.e., research “in support of” surveillance processes and methods). Both sur-
veillance activities and surveillance research are driven by the actual practice of occupational safety and
health. In that applied context, information produced by the analysis and interpretation of data collected
through surveillance is used to address a problem in a specific workplace, industry, or region, often work-
ing with employers, workers’ organizations, and health care providers. In understanding OSH surveil-
lance, it is useful to consider three key elements: processes that constitute a surveillance system, compo-
nents that enable these processes, and methods that are applied to accomplish surveillance processes.
Chapter 6 of this report focuses on the processes, and Chapter 7 identifies and discusses enabling compo-
nents and associated methods (see Box 1-2 for definitions).
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BOX 1-2 Key Elements of Occupational Safety and Health Surveillance

Processes: These include collecting data (from employers, medical facilities, state agencies, insur-
ance companies, and even from patients); rationalizing those data by organizing and properly curating
them; sharing and merging them as appropriate; interpreting them; informing federal or other public
policy; educating employers and other interested parties regarding the lessons learned; and imple-
menting solutions, guided by policy, regulation, or naturally occurring responses to the information
made available.

Enabling Components: The preceding listing of processes makes it clear that their implementation
may be far from straightforward. The components that enable such work are both organizational and
technological. They include the employers themselves, who are asked to participate actively in the
collection and submission of data relevant to their company and their industry. They include health
care providers who diagnose and treat health conditions and are required to report select conditions to
state health agencies. They include the agencies that collect and coordinate data collection. Also rele-
vant are other interested parties who contribute, such as employees themselves (who may experience
adverse consequences by reporting on injury or iliness), the trained individuals who manage the data
systems, the educational programs that produce individuals (surveillance workers, employers, work-
ers, clinicians, and others) with the necessary expertise to implement the various surveillance pro-
cesses, and government oversight that seeks to enhance coordination while addressing the fiscal and
organizational needs of the activity. Increasingly, however, it is the technology that enables effective
and efficient implementation of surveillance processes. The devices themselves play an important role
(e.g., sensors, tablet computers, electronic health records, web-based information-delivery mecha-
nisms, smartphones, and the like), as do the developing conventions for standardizing terminology,
integrating data securely in the cloud, using social media or crowd sourcing, or applying analytical
software that supports the needs of the community when interpreting large amounts of collated data
(Thacker et al., 2012).

Methods: Methods drawn from many disciplines support OSH surveillance processes and are often
embedded within technological components. As noted, surveillance research has often focused on the
development of such methods, whether they involve new approaches to collecting data (or new kinds
of data) in the workplace, new solutions to terminology standardization and to the related encoding
processes, or new analytical techniques that enhance our ability to draw conclusions from available
data.

Issues of data completeness and data quality underlie all OSH surveillance. Throughout this report
attention is directed to overcoming some of the known limitations in collecting data on the wide range of
working populations. For example, one limitation in the Bureau of Labor Statistics annual Survey of Oc-
cupational Injuries and Illnesses (SOII) is that it does not include self-employed individuals, contract
workers, or those in on-demand jobs.

As a core public health function, surveillance provides timely information to control or prevent ex-
posure to hazards with the goal of reducing morbidity and mortality and improving population health.
Thus, surveillance is generally viewed in a positive light and as a public good. Surveillance activities
need to be sensitive to the privacy rights of individuals, and transparency is needed to ensure that all rele-
vant stakeholders are informed about the steps that are taken to appropriately protect data collected about
individual workers and the workplace. Thus, in public health and occupational health settings, the term
surveillance is generally free of the negative connotations associated with government intrusion into the
private lives of individuals. Concerns about privacy and confidentiality in occupational health surveil-
lance are perhaps most pertinent if the information about an employee’s health could be used by an em-
ployer against the employee. Ensuring that an ethical framework continues to undergird OSH surveillance
is critical to providing necessary information to protecting workers and achieving safer and healthier
workplaces.
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Employers can find OSH surveillance requirements challenging. Employers understand that they
have the primary responsibility for safety in their workplace—as part of their ethical duty to their em-
ployees, as mandated by statute, and to maintain a sustainable workforce in today’s economy. While em-
ployers often seek useful and timely information to improve safety in their workplaces, they may become
concerned if they feel that their time and efforts are spent primarily for the sake of regulatory compliance.
The OSH surveillance community is well aware of potential tensions and the need to ensure that comply-
ing with reporting requirements provide results that are valued by employers and workers.

Workplace Hazard and Exposure Surveillance

In the United States, OSH surveillance has focused primarily on health outcomes (lagging indica-
tors) while hazard surveillance (a leading indicator) has received less attention. Hazard refers to the po-
tential of a substance or condition to cause harm, while risk considers the probability that the hazard will
cause harm. Thus, the health risk of a working condition is a function of both the presence of a hazard
associated with the health condition and the extent of the exposure of an individual or population to that
hazard.' In the context of surveillance, a hazard surveillance system (e.g. a chemical use inventory or reg-
istry) identifies potential workplace hazards and can provide information on the distribution and location
of a hazard where there is potential for exposure. An exposure surveillance system, monitors actual con-
tact that workers have with the substance or condition (potentially including data on who the workers are
who were exposed, the duration of the exposure, and the level or intensity of the exposure).

Although the discussion above is most easily understood in terms of airborne chemical hazards or
physical agents, it is equally relevant to acute injury risks. For instance, work at height may be consid-
ered a hazard, whereas the exposure would be the proximity of the work to an unguarded leading edge.
Similarly, moving heavy objects to an elevated position may constitute a hazard, the exposure would be
related to the weight, the frequency and the biomechanical load determined by the lifting task and pres-
ence of mechanical lifting aids.

The relationships among hazard, exposure, and the “work-relatedness” of an illness or injury can be
highly complex and subject to interpretation (Oppliger and Seixas, 2017). An injury or illness is work
related if it was sustained in the workplace. However, only a small proportion of illnesses where work is a
component in the mix of causes are currently ascribed to work exposures. For example, an individual’s
lung disease (e.g., chronic obstructive pulmonary disease or asthma) or chronic back strain can be due to
work-related exposures along with other factors in the worker’s life or genetic makeup (see Chapter 4).
Oppliger and Seixas (2017) note that “Even ascribing acute injury to work is not as obvious as identifying
the location at which the injury occurs; an injury at work may be partially due to non-work-related stress-
ors (e.g., personal stressors affecting attention or vigilance) while injuries off the job may commonly have
work-related contributions (e.g., neurologic toxins, long hours, shift work, or other stressors causing fa-
tigue, etc.)”. Thus, for both acute and chronic injuries and illnesses, agreed-upon surveillance case defini-
tions are necessary to manage the uncertainty of the contribution of work to a wide range of health condi-
tions.

In addition to physical, chemical, and biological agents, musculoskeletal strain is increasingly rec-
ognized in many jobs associated with a wide range of both acute and chronic injury and a significant de-
gree of disability. Even so, the assessment of various elements of exposure for musculoskeletal risks—
including force, posture, repetition, work pace, work-rest cycles, and sedentary work—continues to pre-
sent significant challenges.

The assessment of hazardous psychosocial exposures in the workplace is also challenging, with the
potential for health impacts related to work organization (e.g., numbers of coworkers, social support, re-
porting relationships, and supervisory responsibilities), job demands (e.g., hours, shift work, unpredicta-

'Risk=f(Hazard, Exposure). Where risk is the probability of an adverse outcome in a defined population; hazard
is the inherent damaging potential of agent or condition; and exposure is the probability, frequency, and intensity of
the agent interacting with an individual.

Prepublication Copy 17

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

A Smarter National Surveillance System for Occupational Safety and Health in the 2 1st Century

bility, and exposure to demanding customers), job control (e.g., ability to control rate or order of work
components), and fair treatment (e.g., perceptions that both the individual and workers in general are be-
ing treated fairly by the employer). Health effects generally associated with these include cardiovascular
disease, depression and anxiety, suicide, effects related to sleep deprivation including injury risk, and
even workplace violence.

Costs, Effectiveness, Efficiency, and Cost Effectiveness

One important goal of a 21st-century OSH surveillance system is to collect the most relevant data at
the lowest cost feasible. A surveillance system would meet the definition of being cost effective if it iden-
tifies data with the biggest impact on improving worker safety and health while minimizing the cost of
collecting those data (Gold et al., 1996; Haddix et al., 1996). A cost-effective surveillance system would
also recognize trade-offs between the importance of individual data elements in identifying factors that
can be modified to improve worker safety and health and the costs of collecting each of those data ele-
ments. As a result, a cost-effective surveillance system might be less comprehensive than an ideal system
because the costs of collecting the ideal set of surveillance data might be judged to be prohibitively ex-
pensive from a societal perspective. Finally, an efficient system for collecting OSH data may not be effec-
tive or cost effective if it targets the collection of data that have only minimal impact on improving work-
er safety and health outcomes.

A fundamental concept in conducting a cost-effectiveness analysis of any intervention, including an
OSH surveillance system, is that costs and benefits are always measured and compared from a societal
perspective (Gold et al., 1996; Haddix et al., 1996; Muennig, 2008). A societal perspective is preferred
when considering the value of public investments and policy because comparing costs and benefits solely
from the perspective of individual stakeholders can lead to erroneous conclusions and recommendations.
Thus, this report adopts a societal perspective of cost effectiveness.

The costs of a surveillance system include not only the costs of data collection, but also the costs as-
sociated with the health and productivity consequences of occupational exposures, injuries, illnesses, and
mortality on workers, their families, and society. As previously noted, the most recent estimate of the total
economic burden of occupational illness, injury, and death is $250 billion annually in the United States
(Leigh, 2011). Therefore, an improved OSH data surveillance system can be used by policy makers and
stakeholders to prioritize interventions for reducing the economic costs of occupational illness, injury, and
death to society. Identifying areas of greatest need for OSH interventions through use of an improved sur-
veillance system and then targeting effective interventions based on previous research and evidence is
likely to produce significant and substantial savings to employers, employees, and society (Schulte et al.,
2017). The importance of assessing costs and benefits of an improved OSH surveillance system is dis-
cussed further in Chapter 7.

ORGANIZATION OF THE REPORT

This report covers the breadth of the committee’s statement of task. Chapter 2 sets forth the guiding
principles and objectives developed by the committee and used as a basis for the report’s recommenda-
tions. The chapter also provides an overview of the committee’s vision of a future “smarter” surveillance
system. In Chapter 3 the committee examines the federal and state agencies and stakeholders engaged in
occupational safety and health surveillance in the United States. It also summarizes the major recommen-
dations of the 1987 NRC report and the response to that report’s recommendations. Chapter 4 provides a
more detailed summary of the current status of OSH surveillance in the United States. It summarizes the
current approaches to surveillance of fatal and nonfatal occupational injuries and of occupational illness-
es. The chapter also discusses the current, albeit limited, state of hazard surveillance and addresses the
crosscutting issues of state-based surveillance, surveillance research, and data on populations at risk. OSH
surveillance activities outside the United States are summarized in Chapter 5, emphasizing activities that
may offer lessons for ongoing work in this country. To address the gaps identified in Chapter 4, Chapter 6
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then discusses the promising developments, processes, and technologies that can be used to improve OSH
surveillance, including electronic reporting initiatives, electronic health records, the mobilization of
workers’ compensation systems, and new directions for hazard surveillance. This is followed by a focus
in Chapter 7 on key actions essential for moving forward with an improved national OSH surveillance
system, emphasizing (1) quantification of the economic and health burden of occupational illness and in-
jury, (2) coordination of surveillance efforts, (3) use of information technology, and (4) enhanced training
and support for surveillance practitioners. The report’s concluding chapter offers a final overarching me-
ta-recommendation and summarizes the report’s conclusions and recommendations for achieving a smart-
er OSH surveillance system.
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2

Building a “Smarter” National Surveillance System

To move forward in improving the health and safety of workers through a national occupational
safety and health (OSH) surveillance system, the committee developed guiding principles, objectives, and
a narrative overview of an ideal surveillance system. As discussed in this chapter, the committee recog-
nizes that an ideal system will take the commitment and resources of numerous stakeholders including
workers, employers, health care providers (primary care, occupational health, public health), and regula-
tory, public health, policy, and research agencies at the local, state, and national levels.

A starting point in this discussion is the definition of public health surveillance as the “ongoing, sys-
tematic collection, analysis, and interpretation of health data, essential to the planning, implementation
and evaluation of public health practice, closely integrated with the dissemination of these data to those
who need to know” (Thacker et al., 2012). To characterize surveillance further: Systematic refers to using
consistent methods over time and ongoing refers to continuous or periodic collection of data useful to
identify patterns and trends through analysis, which entails routine and targeted application of statistical
methods to data, producing information, which public health practitioners interpret to understand the pos-
sible need for public health action. The final links in the surveillance chain are the actual communication
of important information to those responsible for taking action and the application of data to prevention
(Thacker et al., 2012).

GUIDING PRINCIPLES

In setting forth the vision for a national OSH surveillance system to improve worker safety and
health, the committee established a set of guiding principles:

Guiding Principle 1—Sustain strong leadership: Robust and collaborative federal leadership built
on strong ties with states and other relevant stakeholders is critical to successful occupational safety
and health surveillance. Engagement of the community of users who need occupational safety and
health surveillance information for action is essential.

Guiding Principle 2—Ensure quality data: Continuous monitoring of data quality and program ac-
tivities is essential to ensure program efficiency and impact.

Guiding Principle 3—Protect data: Privacy, confidentiality, and access to data would be safeguard-
ed while maximizing the utility of surveillance information for prevention.

Guiding Principle 4—Disseminate widely: Timely analysis, and interpretation of surveillance in-
puts with routine dissemination of information in relevant formats, promotes the use of surveillance
information for action by all stakeholders.

Guiding Principle 5—Support the surveillance workforce: An efficient, reliable national surveil-

lance system requires public health professionals with training in occupational injury, illness, and
hazard surveillance, and with the tools and technology necessary to achieve surveillance objectives.
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Guiding Principle 6—Set and follow effective standards: The consistent use of standards for data
collection, analysis, and information presentation and dissemination will heighten the efficiency and
effectiveness of OSH surveillance.

OBJECTIVES

The overarching aim of an OSH surveillance system is to protect the health of working people by
providing the information needed to target, design, and evaluate efforts to control workplace hazards, pre-
vent occupational injuries and disease, and reduce associated societal costs. To serve this aim, an ideal
national system would have the following objectives:

Objective 1: Guide immediate action to control threats to occupational health and safety.

Capacity is needed to identify health-related events that require immediate control efforts and to
provide data and analysis in service of those efforts. Further, capacity is needed to prevent continued ex-
posure to the identified risk. The speed of response is conditioned on the nature of the health event and on
the need to identify the cause, the vulnerability of the population at risk, and the length of the latency
judged to exist between exposure and health outcome. National surveillance can facilitate the identifica-
tion of situations requiring immediate response, which will then require interpretation and action not only
by national agencies but also by state and local agencies, employers, workers, and others.

Objective 2: Measure the burden of work-related injuries or illnesses and monitor trends over time
and space.

The many measures of the burden of work-related injury and illness include the type of injuries and
illnesses; the number and rate of injuries and illnesses; indicators of severity, such as requirements for
hospitalization, surgery, or number of lost workdays; the short- and long-term economic and social costs;
and estimates of the burden of preventable disability, such as disability-adjusted life years, and years of
life lost. Monitoring trends in these measures consistently at a national scale allows for assessment of the
progress toward national occupational health and safety goals and to the identification of unfavorable
trends that require further attention. Further characterizing the burden by geographic region, by time peri-
od, by the nature and cause of injury or illness, and by the presence of known risk factors will allow inter-
vention efforts to be targeted more efficiently.

Objective 3: Identify industries, occupations, and worksites as well as populations, defined by soci-
odemographic characteristics or work arrangements, at high risk for work-related injury, illness, or
hazardous exposures.

Hazardous workplace exposures, work-related injuries, and illness are not distributed equally across
the workforce or workplaces. Characterizing the impact of work-related injury and illness across working
populations permits attention to be directed to populations at higher risk. Working populations are usually
described through the demographics of the workforce—age, gender, race and ethnicity, language prefer-
ence, nativity, or by work and exposure characteristics defined by industry and occupation of employ-
ment, job task or specific chemical, and physical or biological workplace exposures. Other characteristics
of work directly related to occupational health include work patterns such as shift work, seasonal work, as
well as employer and workplace characteristics such as self-employment, employee turnover rates, and
fixed- and non-fixed-location workplaces. Newer working arrangements add important complexity and
will require creative efforts for surveillance systems to adapt collection procedures to describe these work
settings, particularly multiemployer worksites and work arrangements that include temporary work either
through temp agency hires or direct-hire temps and “gig” economy workers.
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Objective 4: Detect and respond to new or emerging workplace hazards or facilitate the investiga-
tion of new diseases linked to occupational exposures.

The capacity for identifying new and emerging hazards lies largely in case-based surveillance sys-
tems involving reporting by employers, employees, and medical entities such as hospitals, laboratories, or
health care providers. Ongoing examination of patterns evident in population-based surveillance efforts
also can point to emerging problems. The reporting systems and infrastructure to collect and analyze these
data require collaborations between state and federal OSH surveillance programs as well as the capacity
to rapidly and effectively disseminate information on suspected new causal relationships that impact
worker health. Most obviously, this is a concern for new industrial applications but experience suggests
that known hazards continue to appear in new settings that can remain hidden if surveillance is not effec-
tively implemented and the data generated and analyzed.

Objective 5: Guide the planning, implementation, and evaluation of programs and policies intended
to prevent and control work-related injuries, illnesses, and hazardous workplace exposures.

Surveillance activities and data at the establishment level and at local, state, or national levels pro-
vide essential information upon which to build and implement effective occupational health and safety
prevention programs. Once implemented, these same surveillance activities allow ongoing assessment of
success as well as highlighting where additional efforts are needed. There are a wide variety of programs,
each of which requires thoughtful and innovative use of surveillance data to track impact. Examples in-
clude those targeting workers (e.g., worker training programs), management administrative efforts (e.g.,
health and safety management programs), technology impacts (introduction and effective functioning of
specific and company-wide engineering controls), health care personnel and systems (e.g., medical moni-
toring for consequences of work exposures), employer workplace prevention initiatives (e.g., employer
confidentially benchmarking individual establishment performance against industry overall performance
levels), and surveillance programs (e.g., environmental monitoring and patterns of illness or injury at
work, effectiveness of regulations, success of industry, or geographic-wide risk control efforts).

Objective 6: Generate hypotheses and make data available for research.

In addition to immediate public health action, surveillance data offer great value in enabling new
understandings of OSH risks and prevention opportunities. Surveillance can identify unusual patterns of
disease or injury or unanticipated associations that indicate the need for further investigation. Follow-up
research that takes full advantage of surveillance data can yield additional information about potential risk
factors for the health outcomes or exposures under surveillance and generating hypotheses stimulating
further research. An overview of the range of different users and associated uses for surveillance findings
arrayed across the surveillance objectives is provided in Table 2-1.

AN IDEAL SURVEILLANCE SYSTEM

The guiding principles and surveillance system objectives outlined above serve as the basis for the
report’s recommendations. The following overview also provides a description of the committee’s vision
for an ideal national occupational health surveillance system for the United States—a model to consider
as the proposed surveillance system evolves.

The ideal “smart” national OSH surveillance system is best thought of as not a single system but a
system of systems that incorporates and coordinates the collection and analysis of a variety of data
sources for capturing workplace exposures and hazards, work-related injuries and illnesses, and their de-
terminants and then provides the platforms and coordinating tools to use the information to improve
worker safety and health. The ideal system:

e Relies on dedicated occupational injury and illness surveillance systems as well as inclusion of
occupational information into other public health surveillance systems;
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e Maximizes the use of new information technologies and changes in health care systems to en-
hance the efficiency of data collection; provide the flexibility to change the data parameters collected and
ensure consistency in data coding; and ensure data quality and timeliness;

e Ensures that an individual workers’ health data are kept confidential while maximizing the utility
of these data for prevention; and

e Meets the core surveillance objectives at the national, state, and local levels, is periodically re-
viewed and, as appropriate, is modified. Oversight would include prioritizing and coordinating surveil-
lance programs and surveillance research and support activities across the federal agencies. The oversight
would provide direction to surveillance activity located within federal agencies charged with conducting

surveillance.

TABLE 2-1 Users and Uses of OSH Surveillance Information

Users

Examples of Uses of Surveillance Information

Federal and state regulatory and
enforcement agencies

Federal and state health agencies

Federal and state policy makers

Workers’ compensation insurers,
insurance community and attorneys

Employees and unions

Employers and employer organizations

Clinicians

Researchers

Media/Communicators

Community organizations

Equipment manufacturers/process/
product designers

Standard setting, enforcement targeting, priority setting and program
evaluation, evaluating state workers’ compensation insurance programs, and
workers’ compensation insurers

Research, conducting population- and case-based surveillance, identifying
high-risk populations and worksites, identifying emerging work-associated
problems, identifying hazardous conditions and exposures, community health
needs planning, and targeting and evaluating interventions

Assessing the effectiveness of laws, regulations, and programs; identifying
problems and unmet needs; and setting priorities for funding and program
activities

Advance risk management and loss control activities; influence premium
setting; allocate liability and work-relatedness

Needed at the worksite, industry and occupational level for identifying
hazardous conditions, jobs exposures, and hazards at the worksite and with
the occupation; establish safety priorities; focus training programs; focus
advocacy efforts

Needed at the worksite, industry, and occupational level for identifying
hazardous conditions, jobs exposures, and hazards at the worksite and with
the occupation; establish safety priorities; focus on training programs; focus
on advocacy efforts

Needed for the diagnosis and management of occupational disease;
characterizing exposures to physical, chemical, and biological hazards at
work; and determining light duty and safe return to work

Conducting research on the relationship between exposures and hazards and
injuries and illnesses; effectiveness of control measures; assessing the
economic and social impacts of injuries, illnesses, and deaths; determining
predictors of return to work; and compiling background data for needs
assessment and project justification in research applications.

Research and background for stories on significant and emerging hazards,
regulatory and enforcement actions, and practices of particular employers or
industries

Conducting needs assessment, setting priorities, and supporting targeting
interventions (e.g., by coalitions for occupational safety and health worker
centers)

Identify requirements for equipment and technology changes, and prevention
though design options
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The envisioned ideal system is responsive and flexible. It is constructed to take advantage of exist-
ing data systems where possible, while initiating efforts to establish and support new data systems to fill
identified gaps. To enable linkages across systems and to provide a snapshot of the population’s occupa-
tional safety and health status, data-collection and data-management efforts are standardized. It is also
coordinated with surveillance activities across all of the Centers for Disease Control and Prevention
(CDC) and their respective state and local partners, to enable and promote consideration of occupational
health concerns (i.e., the impact of work on health) within the broader public health context.

The populations under surveillance include all currently employed, disabled, and retired individuals
in the United States, regardless of the characteristics of their employment arrangements. Characteristics of
the population to be collected include age, gender, race and ethnicity, socioeconomic status, shift status,
duration of employment, work status, employment arrangement, and security. It would include the collec-
tion of information that would allow for the identification of vulnerable populations and occupational
health inequities across racial and ethnic groups. Characteristics of workplaces to be collected include
size, multiemployer site, public or private status, and union status to identify the extent to which these
factors can direct attention to the risks for injury and illness that need attention.

The system involves collaboration and information sharing between labor, public health, and multi-
ple agencies at all levels of government, including the Occupational Safety and Health Administration
(OSHA), the Mine Safety and Health Administration (MSHA), the National Institute for Occupational
Safety and Health (NIOSH) and other components of CDC, the Department of Transportation, the Federal
Aviation Administration, the Department of Energy, the Federal Railroad Administration, and the Nuclear
Regulatory Commission. It fosters collaboration across public health domains, allowing for leveraging
both surveillance and intervention resources across all relevant domains (e.g., transportation safety, vio-
lence prevention, and infectious disease control). The system likewise involves collaboration with a wide
range of partners—health care professionals and providers, insurers, industry, and labor—responsible for
generating health data and using surveillance findings to improve worker safety and health. It allows for
ongoing input from data users and provides timely and sometimes “real-time” data in formats that meet
their needs. Periodic comprehensive reports would be compiled and disseminated that combine infor-
mation from multiple sources (i.e., employer and employee surveys for injuries and surveys and medical
records for illnesses) to ensure the most comprehensive information that minimizes the possibility of
providing only a partial picture of the burden of work-related injuries and illnesses.

TOOLS AND SOURCES FOR DATA COLLECTION

Very broadly, the data needed for a national occupational injury, illness, and hazardous exposure
surveillance system falls into linked content areas—worker health data linked to the worker’s employer
and type of work data. In an ideal system, worker health data span from birth through death linking socio-
economic, environmental, and behavioral influences on health with the worker’s personal health records.
Worker employment data characterize (and where possible quantify) exposures to chemical, physical, bio-
logical, and psychosocial hazards and employment security throughout the worker’s employment history.

In an ideal system, the national OSH surveillance structure has multiple data-collection processes,
which can operate separately or together to build surveillance systems that are needed by the nation. The
system has multiple data-collection mechanisms (e.g., data from emergency departments, death certifi-
cates, hospital medical records, poison control centers, population-based surveys, hazard data collection,
medical laboratories, and specialized radiograph interpretations) such that the nation’s surveillance system
can adapt to emerging workplace safety and health issues, rely on data at established periodic intervals,
and be assured of data quality and consistency across data-collection systems. Reflecting the advancing
knowledge of how work impacts overall health, all health data-collection systems outside the purview of
the occupational safety and health surveillance community would include information characterizing
work.
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Integrated data-collection systems for OHS surveillance consist of deploying worker and employer
surveys, using medical and biological testing results, accessing and using administrative data, mandating
reporting of specific diseases or exposures, and using vital statistics databases. Often these systems are
supplemented with less traditional data sources to assign the outcome as being work related or to incorpo-
rate other content that may be valuable for prevention. For example, newspaper articles, police or coroner
reports, and other data sources are used in the determination of the work-relatedness of a fatality supple-
menting higher value data on the death certificate maintained by the state vital statistics program. Like-
wise, data collected from equipment failures or manufacturing deficiencies may supplement information
about injury causation. The ideal system has real-time data submitted electronically to minimize the cost
and time involved in reporting and cost and time to compile the data and make the data available to stake-
holders. Data collected include elements identifying an injury as associated with work independent of
payer information (i.e., workers’ compensation). Data on the medical and surgical treatment of work inju-
ries assist in describing injury sequelae and evaluating best practices for treatment, predicting return to
work and disability outcomes. Using the medical record and/or workers’ compensation payment records,
the injury and current treating diagnoses are periodically described (e.g., at one month and at recovery)
and coupled with employment records to determine predictors for poor outcomes including return to
work. Severity data, as measured through hospitalization, surgery, medication use, medical costs, time
loss duration, and measures describing the injury linked to the worker’s economic and social well-being,
are collected from access to the medical record and from injured worker surveys.

DATA CURATION

National surveillance data will rest within federal agencies that have the responsibility not only to
initiate public health actions in a timely manner but to act in a role as data curator—acquiring record-level
data, maintaining data quality, and sharing data in a usable form over the lifespan of these data—thus
maximizing the use of these data for public benefit. For this to happen, all the involved agencies need to
have staft with the education and training to perform this data curation.

With the adoption and execution of policies for the federal government to procure sponsored re-
search data and create public and researcher access to these data, federal agencies sponsoring data collec-
tion for surveillance, research, or other activities will acquire significant quantities of digital data. As
such, data-collection systems designed for the surveillance of specific occupational conditions or expo-
sures will live beyond their initial and intended usage.

Digital curation is “the active management and enhancement of digital information assets for current
and future use” (NRC, 2015). For data to be useful, they need to be accompanied by documentation of
their production, processing and analysis workflows, and their technical structure and format. Our ideal
national surveillance system relies on efforts to capture occupational safety and health data in a standard-
ized manner across state, federal, and all other data-collection systems. Standardized approaches to col-
lecting information about work and employment characteristics (e.g., industry and occupation), using
tools to transform unstructured data to more structured data (e.g., autocoding mechanism of injury), and
methods to impute data of value (e.g., race and ethnicity) are used consistently in surveillance programs.
Given the importance of work as a determinant of health, all deliberations regarding the development and
evolution of data-collection systems (e.g., the electronic health record or redesign of the National Health
Interview Survey) will include members of the occupational safety and health research community.

Occupational safety and health digital data curation is sponsored by NIOSH with allocated staff and
information technology resources with expertise in the field (NRC, 2015). Data from internal NIOSH pro-
jects, from NIOSH cooperative projects, and from other data holders such as OSHA, BLS, and state
workers’ compensation programs would be submitted to a digital data repository. Data curation is not uni-
versally applied to all data but considers the long-term utility of the data for research and prevention pur-
poses. Surveillance systems capturing unique content, or those requiring large expenditures of resources,
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such that duplication is unlikely, are stored. All data, metadata, and analysis methods are documented and
provided to the data depository. Legal and ethical constraints regarding making the data publicly available
are adhered to yet the agencies balance confidentiality with the interests of protecting workers from
worker injury or illness. Systematic efforts to build data repositories which provide record-level individu-
ally identifiable data to qualified researchers are enabled through legislation and policy adoption.

BARRIERS TO A SMARTER SURVEILLANCE SYSTEM

There are numerous impediments to improving the current occupational health surveillance system,
let alone to developing an ideal system. The committee has grouped these impediments into four catego-
ries: (1) confidentiality/privacy; (2) cost; (3) expertise and workforce structure; and (4) culture and mis-
sion of organizations. Box 2-1 illustrates the key barriers within each of these four categories. These bar-
riers lead to multiple gaps in what data are collected and effective use of the data in the current
occupational health surveillance system. These gaps are discussed in Chapters 3 and 4. The committee has
provided recommendations that are considered feasible to address many of the major gaps identified in
Chapters 3 and 4 but understands that to overcome the key barriers identified, particularly related to cost
and agency culture, will require a commitment and prioritization by stakeholders and multiple agencies at
the federal and state level.

BOX 2-1 Key Barriers to a Smarter Surveillance System

Confidentiality/ Privacy
e Employer concerns about the availability of facility data
e Employee concerns about consequences of reporting a work-related injury or illness
e Protecting confidentiality while maximizing use of the data
o Grouped data publication rules
o Using individual case based reports to initiate follow back action
o Merging individual case reports across multiple data sets

Cost
e New worker survey proposed by BLS
e Expanding information collected by BLS in the SOII
o Collection of existing exposure data
o Generation of exposure data
o Minimum state-based occupational disease and injury surveillance at a state agency in all 50
states
o Multisource surveillance of priority occupational injuries and illnesses in a limited number of
states
e Collection of information on injury and illness treatment and management
e Adding information on occupation and industry into existing surveys/databases

Expertise and Workforce Structure
e Adequate epidemiologic expertise at OSHA to use surveillance data for targeting enforcement
and educational intervention
e Adequate informatics capacity at NIOSH to advance an approach for collecting occupa-
tion/industry/work-relatedness in electronic medical records, autocoding of occupation/industry and
other software tools to enhance surveillance efficiency

(Continued)
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BOX 2-1 Continued

Culture and Mission of Organizations

e Requirements and culture at BLS for confidentiality
Emphasis at NIOSH on research and less commitment to surveillance than other parts of CDC
Lack of data standardization to manage occupational information across data systems
Methods development to utilize exposure data
Auto coding systems to manage occupational information across data systems
Uniqueness of state based worker compensation agencies
e Organization of CDC and lack of appreciation of the effect workplace exposures have by public
health practitioners that impedes the interaction of individuals’ addressing work- related health is-
sues/exposures with individuals at CDC addressing chronic and communicable diseases
e Lack of demand for occupation/industry/exposure information in standardized electronic medical
records by clinicians and institutions providing healthcare, which leads to a lack emphasis on occu-
pation/industry/exposure by agencies and vendors responsible for standardizing electronic medical
records and developing software for inclusion of occupational information
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Overview of Agencies and Stakeholders

Occupational safety and health (OSH) surveillance is a collaborative effort of federal, state, and lo-
cal agencies and stakeholders across employers, employee organizations, professional associations, and
other organizations. The federal agencies that play the major roles in OSH surveillance are the Bureau of
Labor Statistics (BLS), the Occupational Safety and Health Administration (OSHA), and the Mine Safety
and Health Administration (MSHA) in the Department of Labor, and the National Institute for Occupa-
tional Safety and Health (NIOSH) in the Department of Health and Human Services (HHS). In addition,
there are a number of other federal agencies with responsibilities and programs pertaining to OSH surveil-
lance and prevention. State agencies also play a critical and complementary role in partnership with fed-
eral agencies. State agencies collect, analyze, and disseminate data from local sources to guide preventive
action at the state, regional, and local levels; provide data to federal agencies to be aggregated for national
surveillance; and fill in gaps in national surveillance data. The strong role of workers and employers is
key to ensuring accurate and complete data and to using this information to implement improvements in
worker safety and health at the workplace. In addition, health care facilities and organizations, workers’
compensation systems, and insurance companies have data that are relevant to occupational safety and
health.

This chapter’s overview highlights the varying roles that different agencies and other stakeholders
fill and provides background for discussions throughout the report on integrating and coordinating the
multiple surveillance databases and activities that span numerous sources.' Additionally, the chapter pro-
vides a summary of the key recommendations made in the 1987 National Research Council (NRC) report,
Counting Injuries and Illnesses in the Workplace: Proposals for a Better System, and points to an over-
view of progress to date on those recommendations (Appendix D).

BUREAU OF LABOR STATISTICS

BLS in the Department of Labor has responsibilities for extensive data collection and analyses in-
cluding statistical assessments of employment, unemployment, pay and benefits, inflation and prices,
productivity, workplace injuries and illnesses, and consumer expenditures across the U.S. economy. Es-
tablished in 1884 as an agency of the Department of the Interior, BLS has a long history of collecting sta-
tistical data on work-related injuries, illnesses, and fatalities, dating back to the late 1890s predating the
Department of Labor. Early BLS reports in this area focused primarily on studies of individual industries,
such as a 1909 report on phosphorous poisoning in the match-making industry (Drudi, 2015).

The inadequacies in workplace health and safety statistics and the need for an accurate uniform data
reporting system for work-related injuries and illnesses were well recognized in the development of the
Occupational Safety and Health Act of 1970 (P.L. 91-596; OSH Act). There was a general consensus that

'The committee’s review and report focused on OSH surveillance programs that pertain to the civilian workforce.
The Department of Defense and military branches also have surveillance programs for military personnel, but those
were not addressed in this report. A review and examination of the military’s surveillance programs could be con-
sidered in the future.
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pertinent and reliable information was a prerequisite for effective health and safety programs. Section 24
of the OSH Act directed the Secretary of Labor, in consultation with the Secretary of Health and Human
Services, to “develop and maintain an effective program of collection, compilation and analysis of OSH
statistics.” These statistics were to include “all disabling, serious, or significant injuries and illnesses,
whether or not involving loss of time from work, other than minor injuries requiring only first aid treat-
ment and which do not involve medical treatment, loss of consciousness, restriction of work or motion, or
transfer to another job.”

The Secretary of Labor delegated responsibility for this activity to BLS. Beginning in 1971, BLS
implemented an annual nationwide survey (the Survey of Occupational Injuries and Illnesses [SOII]) of a
sample of private-sector employers to collect data on occupational injuries and illnesses (NRC, 1987).
MSHA and the Federal Railroad Administration provide data on mining and railroad employees. As part
of a Supplementary Data System, BLS also collected data on injuries, illnesses, and demographics from
27 state workers’ compensation systems. The 1987 NRC review of these systems recommended modifica-
tion of the Supplementary Data System given concerns about the accuracy and generalizability to the na-
tion and the collection of more detailed data in the SOII (NRC, 1987). BLS subsequently discontinued the
Supplementary Data System. In 1992, BLS implemented changes in the SOII by collecting more detailed
information on injury and illness cases resulting in one or more days away from work. Two studies, one
in New Jersey and one in Texas, performed at the request of the 1987 NRC committee, found that the
BLS annual survey missed 50 percent of the acute traumatic work-related fatalities reported by employ-
ers. To address the undercount in fatalities, BLS in 1992 also implemented the Census of Fatal Occupa-
tional Injuries (CFOI). Both of these nationwide surveillance systems are population-based systems ad-
ministered by BLS, working in collaboration with state agencies, most often state labor departments, that
share the costs. CFOI and SOII are further described in Chapter 4.

BLS has a number of additional OSH surveillance initiatives that include, among others, examining
the extent and factors contributing to undercounting in the SOII, exploring the feasibility of a nationwide
household survey on nonfatal occupational injuries and illnesses, and developing electronic tools for as-
signing standardized codes to narrative text information in occupational health and safety data sources
(see further details in Chapters 4 and 6). BLS also conducts important research on OSH topics, such as an
examination of workplace violence against psychiatric aids and technicians (BLS, 2015) and workplace
injuries from falls (BLS, 2016a). BLS assists external researchers, providing access to SOII and CFIO
microdata under strict conditions of confidentiality, as discussed below.

It has been BLS’s longstanding policy and practice to pledge to respondents that it will treat the mi-
crodata it receives through all of its surveys and other data collection efforts as confidential, including the
SOII and CFOI, and use the data only for statistical purposes. Most of the surveys BLS conducts are vol-
untary and the agency relies on employers and others to participate and provide accurate and complete
data, and believes that keeping their information confidential is vital to maintaining respondents’ trust and
cooperation.

Since 2002, BLS has also been subject to the Confidential Information Protection and Statistical Ef-
ficiency Act (CIPSEA), federal legislation establishing uniform federal policy for the treatment of statisti-
cal data collected by federal statistical agencies under a pledge of confidentiality (PL 107-347). Under
CIPSEA and the OMB implementing guidelines (OMB, 2007), statistical agencies are required to protect
data collected under a pledge of confidentiality for solely statistical purposes and ensure that data are kept
confidential and not used for any non-statistical purposes without the informed consent of the respondent.
Non-statistical purposes include any use of the data for regulatory or enforcement purposes. BLS is per-
mitted under CIPSEA to provide access for its “agents,” including external researchers, to access confi-
dential data; however, BLS must ensure that the data remain confidential and are only used for statistical
purposes.
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BLS has designated the data collected under both the SOII and CFOI as confidential and provided a
pledge to respondents that all data will be used only for statistical purposes, maintained as confidential
and will not be released in identifiable form without informed consent” (BLS, 2017).

Unlike other BLS surveys, the SOII is mandatory and the data on which the survey is based come
directly from injury and illness records that are mandated by OSHA regulations. The workplace records
on which the survey is based are not considered or treated as confidential by OSHA and are available to
employers, employees, former employees, unions, OSHA and other government agencies. However,
when these data are collected by BLS under CIPSEA, they are confidential and BLS can permit OSHA,
other agencies, and researchers to use data only for statistical purposes and enforces this through a confi-
dentiality agreement. Therefore, OSHA is not able to use the BLS collected data for regulatory or en-
forcement purposes and, as discussed below and in Chapter 6, has established a separate parallel collec-
tion system to seek similar establishment-level injury and illness data from employers.

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

OSHA was created by the OSH Act of 1970. Under the Act, OSHA is responsible to “assure safe
and healthful working conditions for working men and women by setting and enforcing standards and by
providing training, outreach, education and assistance” (OSHA, 2017a). The Act also gave states the op-
tion to set up their own regulatory enforcement programs, subject to federal OSHA approval and over-
sight, and currently 26 states have OSHA-approved state plans in place (OSHA, 2017b). As specified in
the OSH Act, OSHA covers most private-sector employers and their employees. State and local public-
sector workers are covered only if a state has an approved state OSHA program. Federal employees are
covered by federal OSHA under Executive Order 12196. Self-employed individuals are among those ex-
cluded from the Act.’

Data sources compiled by OSHA include those that result from worksite inspections and data sub-
mitted by employers. These data assist in evaluating the safety of a workplace, understanding industry
hazards, and identifying and implementing worker protections to reduce and eliminate hazards and pre-
vent future work-related injuries and illnesses. All employers are required to notify OSHA within 8 hours
of when an employee is killed on the job or within 24 hours when an employee has an in-patient hospital-
ization, amputation, or loss of an eye (OSHA, 2017¢).

Workplace recordkeeping requirements are in place for work-related injuries and illnesses that re-
quire more than first aid in many worksites with more than 10 employees. Covered employers are re-
quired to keep a log of all work-related injuries and illnesses (OSHA Form 300), to keep more detailed
reports on individual cases (OSHA Form 301), and to prepare an annual summary of injuries and illnesses
(OSHA Form 300A), which must be posted from February through April of the following year at the
worksite (see Appendix E). Employers are required to maintain these records for 5 years.” The annual

*According to the Bureau of Labor Statistics, the CIPSEA confidentiality pledge for the SOII is as follows: “The
Bureau of Labor Statistics, its employees, agents, and partner statistical agencies, will use the information you pro-
vide for statistical purposes only and will hold the information in confidence to the full extent permitted by law. In
accordance with the Confidential Information Protection and Statistical Efficiency Act of 2002 (Title 5 of Public
Law 107-347) and other applicable Federal laws, your responses will not be disclosed in identifiable form without
your informed consent” (BLS, 2017c).

*The OSH Act provides that employees excluded from OSHA’s regulatory and enforcement coverage may be in-
cluded in data collection and statistical programs.

*In December 2016, OSHA issued a regulation clarifying that employers had an obligation to ensure the accuracy
and completeness of injury records during the 5-year record retention period and that this requirement was enforcea-
ble by OSHA (2016a). In March 2017, Congress overturned this regulation under the Congressional Review Act,
thereby limiting OSHA’s authority to enforce the obligation to keep complete and accurate records for a 6 month
period after the occurrence of the injury. This action significantly limits OSHA’s ability to enforce injury and illness
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summary, OSHA 300 Log, and partial information from the OSHA 301 case reports must be made avail-
able to employees, former employees, and their representatives at the worksite if requested. OSHA and
NIOSH have the right to access all of the injury and illness records that are required to be maintained.

The OSHA 300 Log and detailed OSHA 301 case reports are utilized by many employers, employ-
ees, and employee representatives for surveillance of injuries, illnesses, and hazards at the worksite.
These reports also form the basis for the SOIl. Employers in industries with a lower risk of serious inju-
ries are exempt from these OSHA recordkeeping requirements, but may be required to participate in the
BLS survey.’

From 1996 to 2011, the OSHA Data Initiative collected, analyzed, and disseminated summary in-
formation on work-related illnesses and injuries from employers within specific industries and with spe-
cific-size workforces (OSHA, 2017d). These data were used to determine injury and illness rates that
were establishment-specific; furthermore, when combined with other data sources these data were used to
target enforcement and compliance assistance activities (OSHA, 20171).

In 2017, a new electronic reporting system was scheduled to be implemented to provide online sub-
mission of the standard employer data on injury and illnesses under a new OSHA regulation issued in
2016 (OSHA, 2017f). This electronic injury reporting system is similar to the OSHA Data Initiative but
covers a larger number of employers and requires the submission of more detailed injury and illness in-
formation from larger employers. The electronic reporting system, like the ODI, includes a number of
employers that are also are part of the BLS SOII sample and required to report similar injury and illness
data separately to both OSHA and BLS, since BLS cannot share the establishment specific data it collects
under CIPSEA with OSHA. As will be discussed in Chapter 6, this results in duplicate reporting by a
large number of employers. Accordingly, OSHA and BLS are evaluating how to best address this issue.

OSHA, through standards for toxic materials and harmful physical agents issued under Section
6(b)(5) of the OSH Act, also requires employers to conduct exposure monitoring and to provide medical
surveillance of workers in jobs covered by its agent-specific standards. Currently, there are about 30
agent- or hazard-specific standards that require periodic exposure monitoring or medical examinations
(OSHA, 2014). In addition, OSHA’s regulation on Access to Employee Exposure and Medical Records
(29 CFR 1910.1020) requires employers to maintain exposure and medical records produced under these
standards as well as other exposure and medical records, and to provide these records to employees.
OSHA and NIOSH also have a right of access to this information, but there is no requirement for employ-
ers to report this exposure or medical information to the agencies (see Figure 3-1).°

OSHA also conducts exposure monitoring as part of its health compliance inspections. The sam-
pling results include data on personal, area, and bulk samples for a wide variety of air contaminants.
OSHA has developed a Chemical Exposure Health Data website where the OSHA sampling database
from 1984 to 2015 can be searched or downloaded in its entirety (OSHA, 2017g).

recordkeeping requirements, and there is deep concern it will lead to less complete and accurate reporting of work-
related injuries and illnesses.

*Industries exempted from OSHA injury and illness recordkeeping requirements are those that have a rate of inju-
ries resulting in lost workday, restricted activity, or job transfer that is less than 75 percent of the national average,
as calculated over a 3-year period. All employers, regardless of exemption for any reason, must report to OSHA any
workplace incident that results in a fatality, in-patient hospitalization, amputation, or loss of an eye (29 CFR
§1904.39). The list of industries exempted from routine injury recordkeeping requirements can be found online
(OSHA, 2017e).

Work-related illnesses that are required to be recorded under OSHAs injury and illness recordkeeping require-
ments will have to be reported to OSHA under the new electronic reporting requirements.

Prepublication Copy 31

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

A Smarter National Surveillance System for Occupational Safety and Health in the 2 1st Century

Occupational Safety and Health Surveillance Agencies and Systems
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FIGURE 3-1 Occupational Safety and Health Surveillance Agencies and Systems. The acronyms and abbreviations
are listed after the table of contents of this report.

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

Created in 1970 through the OSH Act, NIOSH was charged with carrying out the Secretary of
Health and Human Services’ responsibilities under that law. This agency operating under the Centers for
Disease Control and Prevention (CDC) is charged in Sections 20 and 21 of the OSH Act to conduct re-
search, experiments, and demonstrations relating to occupational safety and health; to develop criteria for
recommended standards; and to conduct education programs to “provide an adequate supply of qualified
personnel to carry out the purposes of this Act (Section 21).” In Section 24, the statistics section, NIOSH
is given a consultative role to provide input to the Secretary of Labor to “develop and maintain an effec-
tive program of collection, compilation, and analysis of occupational safety and health statistics.” NIOSH
is also charged to work in cooperation with the Department of Labor on the development of injury and
illnesses recording and reporting regulations.

Under the Mine Safety and Health Act, NIOSH has specific responsibilities related to mine safety
and health. NIOSH is charged with conducting research to assess adverse health effects, to develop con-
trol technologies to address for mine safety and health hazards, and to make recommendations to the
MSHA for improvements in mine safety and health standards. NIOSH also oversees the Coal Workers’
Health Surveillance Program, which it has administered since its inception in 1970, to “prevent early coal
workers’ pneumoconiosis from progressing to a disabling disease. Through the program, eligible miners
can obtain periodic chest radiographs (NIOSH, 2017).

NIOSH’s 2016-2020 strategic goals and objectives include to “track work-related hazards, expo-
sures, illnesses and injuries for prevention” (NIOSH, 2016). To identify research priorities NIOSH applies
an approach based on assessing burden, need, and impact. Surveillance data are a key element to this pro-
cess.

Since 1996, NIOSH has organized much of its work through the National Occupational Research
Agenda (NORA). The first decade of NORA was organized around 21 “focus” areas organized in three
categories: diseases and prevention, work environment and exposures, and research tools and approaches.
In the second decade the agenda was organized on 10 industry sectors, and beginning in the third decade
(2016) 7 health-based cross-sectors (e.g., hearing loss prevention and respiratory health) were added to
the 10 industry sectors. Surveillance is considered as a crosscutting concern relevant to all sectors and
health outcomes, and NIOSH uses an industry-health outcome matrix in surveillance planning.
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Recognizing that the SOII is not a good source of information on chronic occupational diseases, the
1987 NRC report recommended that NIOSH be “the lead agency having the responsibility for the devel-
opment of a comprehensive occupational disease surveillance system that would include the compilation,
analysis, and dissemination of occupational illness data. . . . To accomplish this, NIOSH should request,
and Congress approve, appropriation of additional funds” (NRC, 1987, p. 108). While the funding has not
been made available to fulfill this recommendation, NIOSH has undertaken a number of surveillance ac-
tivities to generate information not available through either the SOII or the CFOI.

NIOSH currently has a multipronged strategy to address disease and injury surveillance needs that
includes

Leveraging existing surveys and data systems managed by other agencies,

Building occupational health surveillance capacity at the state level,

Incorporating industry and occupation into existing surveys and other data systems,

Improving the capacity and accuracy of autocoding tools essential to fully implement the above
strategies, and

e Accelerating communication for prevention (Schnorr, 2016).

NIOSH efforts in surveillance include ongoing surveillance activities as well as surveillance re-
search aimed at developing new tools and methods or more in-depth analyses of surveillance data (see
Chapter 4). Intramural researchers apply through a competitive application process for funds to conduct
surveillance research. In addition, NIOSH funds multiple states and universities to conduct surveillance
and surveillance research through its extramural program.

As described in greater depth in Chapters 4 and 6, NIOSH works collaboratively with state and fed-
eral partners to implement, support, and build on existing population-based data sources, thereby
strengthening the population-level data needed to provide nationwide insights on worker safety and
health. Additionally, NIOSH supports a range of case-based surveillance programs focused on mortality
or specific illnesses or industries that warrant more immediate action and/or follow-up to more fully char-
acterize the problems (e.g., the Fatality Assessment and Control Evaluation Program and the Adult Blood
Lead Epidemiology and Surveillance Program). In the past, NIOSH conducted surveys to collect data on
occupational exposures to chemical, physical, and biological hazards in a representative sample of work-
places nationwide.” Two more recent hazard surveillance efforts focused on a web-based survey of haz-
ards in health care settings (see Chapter 5) and collecting a limited amount of information about work
organization, psychosocial, and nonspecific information about common workplace chemical and physical
agent exposures and other common workplace hazards through the National Health Interview Survey
(NIOSH, 2015). Efforts are under way by NIOSH and partner organizations to continue to refine and har-
ness health-related and information technologies (e.g., electronic health records and tools for assigning
standardized codes to narrative text) to improve data on work-related injuries and illnesses, to make data
available to other stakeholders, and to effectively disseminate timely surveillance findings (see Chapters 4
and 6).

In addition to its core surveillance activities, NIOSH engages in other activities that can assist with
surveillance efforts. NIOSH conducts health hazard evaluations which provide useful information about
workplace exposures and related health impacts. NIOSH also develops and disseminates hazard alerts,
sometimes jointly with OSHA, to provide information about recently identified occupational health and
safety problems and exposures of particular concern, and recommend controls measures.

"National Occupational Hazard Survey (1972-1974), National Occupational Exposure Survey (1981-1983), and
National Occupational Health Survey of Mining (1984-1989).
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MINE SAFETY AND HEALTH ADMINISTRATION

MSHA was established by the Mine Safety and Health Act (P.L. 95-164) in 1977. The agency de-
velops and enforces safety and health rules for all mines in the United States—coal, metal, and nonmetal;
underground and surface—regardless of size, number of employees, commodity mined, or method of ex-
traction (MSHA, 2017a). MSHA regulations (30 CFR Part 50) require “mine operators to immediately
notify MSHA of accidents, require operators to investigate accidents, and restrict disturbance of accident-
related areas. The regulations require operators to file reports with MSHA pertaining to accidents, occu-
pational injuries, and occupational illnesses, as well as employment and coal production data” (MSHA,
2017b). MSHA also is obligated to inspect all underground mines four times a year and all surface mines
twice a year for safety and health compliance.

Coal mine operators are also required to conduct regular monitoring and reporting of coal dust expo-
sures. MSHA maintains a comprehensive Mine Data Retrieval System accessible on the MSHA webpage
that provides detailed mine-by-mine data for all mines and contractors (MSHA, 2017¢). This database is
also available with detailed information in a single file for health data; injury, illness, and fatality data and
exposure data; results of industrial hygiene sampling data; and inspection data.

OTHER FEDERAL AGENCIES

A number of other federal agencies have statutory responsibilities for occupational and public safety
and health oversight for specific industries, operations, or hazards. Under section 4(b)(1) of the OSH Act,
except where provided by statute or interagency agreement, OSHA does not overlap OSH responsibilities
with these other agencies (Dale and Shudtz, 2013). In the transportation sector, the Federal Aviation Ad-
ministration, Federal Railroad Administration, and Federal Motor Carrier Safety Administration respec-
tively regulate and provide oversight in the aviation, rail, and trucking industries. In the maritime sector,
the Coast Guard is responsible for occupational safety and health on the high seas and on the outer conti-
nental shelf, and the Department of the Interior provides safety oversight on offshore drilling platforms.

The Department of Energy (DOE) enforces safety and health at the DOE national laboratories and
weapons plants and the Nuclear Regulatory Commission has responsibility for the safety of employees
exposed to nuclear materials at nuclear power plants. The Environmental Protection Agency (EPA) has
occupational safety and health responsibilities under the statutes it administers. The protection of farm-
workers and applicators from pesticide exposures is governed by the Federal Insecticide, Fungicide and
Rodenticide Act (P.L. 61-152). Under the Toxic Substances Control Act (P.L. 94-469), workers are one
of the populations to be protected from the health risks from toxic chemical exposures.

In addition to providing regulatory and enforcement oversight for worker safety, many of these
agencies collect data and implement surveillance systems. For example, the Federal Railroad Administra-
tion requires reporting of occupational injuries and illnesses by rail operators. EPA requires the reporting
of safety and health studies, data, and notices of substantial risk, and maintains an inventory of chemicals
that are manufactured in and imported into the United States.

A number of other federal agencies also collect data and conduct surveillance activities relevant and
useful to OSH surveillance but are not employer or establishment based. Among these are many other
centers and programs within the Centers for Disease Control and Prevention (e.g., the National Center for
Health Statistics, the National Program of Cancer Registries, and the National Notifiable Diseases Sur-
veillance System), the Agency for Healthcare Research and Quality, and the Consumer Product Safety
Commission (see Box 3-1 and Chapters 4 and 6).

Given the large number of agencies, data sources, and systems, with relevant data there are great
challenges in ensuring that the data are collected in a manner that allows their use for broader OSH sur-
veillance purposes.
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BOX 3-1 Examples of Other Federal Agencies that Provide Data Sources for OSH Surveillance

Agency for Healthcare Research and Quality

e The Medical Expenditure Panel Survey compiles annual data on how Americans use and pay for medical
care. This survey has been used to examine medical care utilization and expenditures for work-related injury
health conditions.

e The Healthcare Cost and Utilization Project maintains a Nationwide Emergency Department Sample and a
National Inpatient Sample. Both these samples have been used for OSH surveillance.

Centers for Disease Control and Prevention

e The National Program of Cancer Registries collects data for the U.S. population nationwide. Data include in-
formation on cancer incidence, the type of initial treatment, and outcomes. Information about usual occupa-
tion and industry is often collected at the state level but not included in the national database.

e The Behavioral Risk Factor Surveillance System is a telephone survey system that collects information about
U.S. residents and their health-related risk behaviors, chronic health conditions, and use of preventive ser-
vices. The system completes more than 400,000 interviews of adults each year. The system serves as a
model for similar systems in other countries. Multiple states are piloting collecting of information about current
industry and occupation in the survey.

e The National Notifiable Diseases Surveillance System enables the sharing of the notifiable disease-related
health information at the local, state, territorial, federal, and international government levels. The data are
used to monitor, control, and prevent the occurrence and spread of infectious and noninfectious diseases and
conditions. Some information about occupation and/or industry is collected for some conditions.

e The Pregnancy Risk Assessment Monitoring System collects data on attitudes and experiences of mothers
before, during, and shortly after pregnancy. Data are used to identify groups of women and infants at high
health risk, and monitor changes in health status. The system covers 83 percent of all U.S. births.

Centers for Disease Control and Prevention, National Center for Health Statistics (NCHS)
As the major statistical agency within CDC, NCHS conducts the following population-based surveys and data-
collection efforts relevant to worker safety and health:
e The National Health Interview Survey, an annual household survey of approximately 35,000 households, was
supplemented in 2010 and 2015 with a NIOSH-funded occupational health supplement.
e The National Health and Nutrition Examination Survey conducts interviews and physical examinations of ap-
proximately 5,000 individuals each year. Several supplemental modules have been developed and funded by
NIOSH that focus on collecting occupational health data.

Consumer Product Safety Commission

e The National Electronic Injury Surveillance System is a national probability sample of hospitals in the United
States that collects data from emergency room visits involving injuries from consumer products. NIOSH has
funded efforts at a subset of the sample hospitals to focus on work-related nonfatal injuries.

National Highway Traffic Safety Administration

e The Fatality Analysis Reporting System provides data on fatal traffic crashes in the United States and in-
cludes data on work-zone crashes and types of vehicles.

Department of Justice

e The National Crime Victimization Survey includes information on whether injuries suffered during a crime oc-
curred at the crime victim’s workplace. The Federal Bureau of Investigation, through the Uniform Crime Re-
porting Program, collects and publishes the report Law Enforcement Officers Killed and Assaulted.

U.S. Fire Administration

e The National Fire Incident Reporting System collects a range of data on fires that includes firefighter injuries and
fatalities as a result of the fire as well as injuries or deaths that occur at any time while on duty.

Nuclear Regulatory Commission

e The Radiation Exposure Information and Reporting System provides information on workforce radiation ex-
posure at specific licensed facilities, which includes licensee employees and facility visitors.

SOURCES: NCHS, 2015, 2016; CDC, 2017a,b.
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STATE AGENCIES

State agencies have the potential to play a pivotal role in OSH surveillance. While national surveil-
lance is essential to set national prevention and research priorities and inform federal policy development,
state-specific occupational health and safety problems can be obscured in national statistics, making state-
based surveillance an essential supplement to national surveillance. With advances in information tech-
nology, there are an increasing number of state health data sources useful for tracking work-related inju-
ries and illnesses that can provide both case-level and population-based information not available through
systems overseen by BLS (see Box 3-2). These include, among others, hospital discharge records, labora-
tory reports, medical records, poison control data, and workers’ compensation data. State agencies in a
limited number of states have used these data sources both to generate timely, locally relevant information
and to help fills gaps in surveillance at the national level. State agencies are also uniquely positioned to
use the data directly to improve worker safety and health. Again in a limited number of states, states have
responded to identified OSH concerns by collaborating with community partners—employers and trade
associations, unions and worker centers, health care providers, and other community organizations—as
well as federal and state OSHA and other government agencies to translate surveillance findings into pre-
ventive action.

OSH surveillance activity and agency leadership in OSH surveillance at the state level varies from
state to state. About half of the states have state-based OSH surveillance programs with epidemiologic
expertise to conduct surveillance (NIOSH, 2012). Most are based in state public health departments with
a few located in labor departments or in universities that serve as the bona fide agents for state public
health agencies. Only about 20% of states have substantial OSH surveillance capacity (CSTE, 2013). Al-
most all states, usually state labor department, partner under contract with BLS to collect data for the BLS
CFOI and SOII programs.

In the United States, non work-related public health surveillance is a collaborative federal-state en-
deavor. State public health agencies have the legal authority to require disease reporting and forward the
data with personal identifiers removed to the Centers for Disease Control and Prevention (CDC). National
data on chronic and communicable disease disseminated by CDC depends on the state’s legal authority
and activity to collect the data. This state activity is performed with substantial federal support to all 50
states. Historically, public health surveillance was focused primarily on surveillance of communicable
diseases, but has expanded in recent decades to track other health outcomes, such as cancer and violent
deaths and to a more limited extent work-related injuries and illnesses. Many states have legal authority to
either initiate or expand occupational disease surveillance activity (Freund et al., 1990). Some state health
agencies, largely with funding from NIOSH, have built on this authority to develop case- and population-
based occupational injury or illness surveillance systems and carry out related intervention and prevention
activities.

As of 2017, NIOSH provides funding through a competitive funding process to 27 states, largely to
public health agencies to conduct OSH surveillance and to promote the use of the data for action to ad-
dress identified health and safety problems (see Figure 3-2). Twenty six states receive limited “fundamen-
tal” support for capacity building in occupational public health. At minimum, these states are working to
generate the standardized occupational health indicators and build working relationships for prevention
with OSH and other state public health stakeholders (Thomsen et al., 2007; Stanbury et al., 2008). Seven
states conduct “expanded” surveillance activities focused on targeted health outcomes, industries, or pop-
ulations.® Some state OSH surveillance programs also partner with other public health programs to devel-
op more comprehensive approaches to problems, such as indoor air and chemical exposures in schools,
distracted driving, infectious diseases, and, more recently, opioid overdoses, that can affect workers and
the general public alike (Davis and Souza, 2009). Five states are also supported by NIOSH specifically to

YEPA contributes funding for pesticide surveillance in some states and the CFOI program is conducted by health
agencies in several additional states.
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increase the state’s capacity to use workers’ compensation data for prevention, providing epidemiological
expertise and a focus that is frequently lacking in state agencies that administer these systems (see below
and Chapter 6). State OSH programs can also serve as important bridges between labor and public health
agencies within the states that have overlapping responsibilities to protect the health of the population,
although the level of such interagency collaboration varies widely by state.

BOX 3-2 Examples of State Health Data Sources
Used for Occupational Health and Safety Surveillance

Case Reports

Health care providers

Hospitals and emergency departments
Clinical laboratories

Poison control centers

Administrative Data

Hospital discharge data
Emergency department data
Hospital outpatient data
Emergency medical service data
Workers’ compensation data

State Registries

Birth and death data
Cancer registries
Birth defect registries
Trauma registries
Burn registries

Surveys and Other Public Health Surveillance Systems

State SOIl data

Behavioral Risk Factor Surveillance System
Youth Risk Behavior Surveillance System
Other state-specific health surveys

State infectious disease surveillance systems
State syndromic surveillance systems

State violent death reporting systems

Other Sources

Media searches
OSHA records
Coast Guard records
Autopsy reports

Potential New Sources

o All payer claims data
e Electronic health records
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FIGURE 3-2 NIOSH-sponsored state occupational health and safety surveillance programs. SOURCE: Inserra,
2016.

Workers’ compensation programs are another source of state-based injury and illness information
(see Chapter 4 and 6). Workers’ compensation provides no-fault medical and income replacement bene-
fits to workers injured on the job while protecting employers from liability lawsuits for such injuries. For
work-related fatalities, family members may receive compensation. Most states have had workers’ com-
pensation laws in effect since the 1910s to 1920s (Sengupta and Baldwin, 2015). The National Academy
of Social Insurance estimates that workers’ compensation programs covered 132.7 million U.S. workers
in 2013, approximately 91 percent of the 146 million civilian workers in 2014 (Baldwin and McLaren,
2016).

Data from workers’ compensation cases have the potential to provide insights into trends in occupa-
tional safety and health (see Chapter 6). However, there is wide variation across the states in the nature
and extent of data that are collected, including differences in the definition of reportable conditions, the
type of data collected, data accessibility, and data-validation methodologies, creating significant challeng-
es in using such data for national OSH surveillance.

EMPLOYEES, EMPLOYERS, AND OTHER STAKEHOLDERS

While public health surveillance is primarily a function of government agencies, employers, em-
ployees, and other stakeholders also collect and use data to improve worker health and safety.

As noted above, OSHA requires companies in covered industries to maintain logs of work-related
injuries and illnesses. Additionally, a number of OSHA standards require employers in workplaces where
regulated hazards are present to monitor exposure levels of workers. In many larger workplaces, employ-
ers implement safety and health programs, which utilize injury, illness, and exposure data to identify haz-
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ards and to take corrective action for prevention. Safety and health programs need meaningful participa-
tion of employees to be effective and are strongly recommended by Federal OSHA (OSHA, 2016b) and
many safety and health organizations (OSHA, 2017h). Some are required by a number of state OSHA
plans, including California and Minnesota (OSHA, 2012). Recommended best practices for health and
safety programs include collection, review, and use of data on work-related injuries, illnesses, and hazards
for both hazard identification and performance monitoring.

To further promote and improve worker safety and health, some companies go beyond the basic
regulations to focus on how best to identify potential hazards in their specific area of work and to track
their safety record. Some companies conduct extensive surveillance, linking OSHA injury records with
medical reports, workers’ compensation reports, and other data to identify hazards and emerging prob-
lems and to track progress. For example, the Ford Motor Company, with the cooperation and involvement
of the UAW (International Union, United Automobile, Aerospace and Agricultural Implement Workers of
America), developed an integrated safety and health surveillance system that captures and codes every
case from the medical department, OSHA logs, and incident investigations. The corporate wide data sys-
tem allows detailed analysis by plant and department, type and source of injury, and other criteria (Reeve,
2016).

In the construction industry, information on injuries, illnesses, and workers’ compensation is used
by contracting entities and project managers to assess the qualifications of contractors and subcontractors
and to monitor project safety and health performance. Harvard University developed a database of the
safety and health records of all the contractors and subcontractors working on its construction projects
and a software system for tracking and analysis. The safety surveillance system now also provides ser-
vices to other outside companies to help manage the safety and health oversight of their construction ac-
tivities (Burke, 2016). In the commercial construction industry, many large general contractors centralize
OSHA log data for all subcontractors onsite.

Despite these positive examples, it has often been challenging to engage the employer community
and to encourage them to participate voluntarily in surveillance systems such as those discussed in this
report. Many are reluctant to provide information to government entities given their experience with, and
reservations about, the current OSH surveillance processes. The existing need to gain employer trust and
engagement became clear as the committee heard testimony indicating that some employers were dissatis-
fied with the agencies and their current processes, questioning agency assertions that the regulatory re-
quirements are aimed at trying to help employers to improve safety in the workplace. Some employers
perceive the relationship with the agencies as adversarial rather than collaborative, characterizing the reg-
ulations as too often being coercive, focusing on enforcement and perceived “shaming” of employers ra-
ther than on developing novel methods to help employers and employees to understand the true root caus-
es of an injury or illness. Some express concern that the agencies have based their actions on scientific
literature that is biased in favor of their preferred methods and outcome while questioning the validity and
credibility of employer-sponsored research.

Notwithstanding these doubts, employers welcome a smarter, better coordinated, and more cost ef-
fective set of surveillance approaches that provides useful, timely information to employers about their
workplaces while recognizing and respecting current or additional privacy and confidentiality protections.
A system that helps foster greater participation by the workforce, employers, and the community at large
would also likely be more attractive to employers. The committee has accordingly considered these is-
sues and offered findings, conclusions and recommendations that are intended to support the development
of optimal trust and confidence between the regulatory agencies and employers.

An example of such an approach to compliance that is supported by some employers is the Federal
Aviation Administration’s (FAA) “Just Culture” approach (Reason, 1997; GAIN, 2004). In the 1990s, a
“no blame culture” had developed in an effort to replace the largely punitive safety culture that it had
sought to replace and it acknowledged that many unsafe acts were “honest errors.” However, this no
blame approach failed to address those who willfully engaged in unsafe behavior or address culpability
(GAIN, 2004). The “Just Culture” notion differs from the “no blame culture” in that the former stresses
that safety compliance and prevention would be based on a problem-solving approach (i.e., engagement,
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root-cause analysis, transparency, and information exchange) in which the primary goal is to enhance the
safety performance of the individual and organization and where finding fault or penalizing non-
compliance is a secondary concern. Such methods, however, do require agencies to confront individuals
or organizations that willfully and sometimes repeatedly engage in practices that observers would recog-
nize as being likely to increase the risk of a bad outcome. This also requires a clear and accepted method
for distinguishing between culpable and non-culpable unsafe acts. The goal of such an approach is to cre-
ate a trusted culture that encourages and even rewards people for identifying and sharing safety-related
information.

Workers groups and unions are also important partners in data collection and analysis and utiliza-
tion. For example, CPWR—The Center for Construction Research and Training, affiliated with North
America’s Building Trades Unions—conducts research, training, and service programs in the construction
industry (CPWR, 2017). CPWR serves as the National Construction Research Center for NIOSH and
through a NIOSH cooperative agreement conducts research to identify existing and emerging hazards and
to develop evidence-based technologies and work practices to prevent injuries and illnesses. As part of its
work, the center produces The Construction Chart Book, which presents extensive analysis of data on
construction safety and health and other facets of the U.S. construction industry with creative use of pub-
licly available information including economic, demographic, employment and income, and education
and training data (CPWR, 2013).

Worker groups and unions regularly utilize injury, illness, and fatality information to seek changes
in safety and health practices and stronger safety and health regulations and laws. For example, in Massa-
chusetts, following the deaths of several Vietnamese floor refinishers, the Massachusetts Coalition for
Occupational Safety and Health and the Vietnamese American Initiative for Development partnered with
state and local agencies and industry groups to educate workers, employers, and consumers about the fire
hazards of certain floor refinishing products and to stop the use of these products (MA COSH, 2005).
These efforts ultimately resulted in new state regulations on floor refinishing product content.

FEDERAL AND STATE AGENCY COORDINATION, COLLABORATION,
INFORMATION EXCHANGE, AND PUBLIC ENGAGEMENT ON OSH SURVEILLANCE

Ideally, the OSH surveillance activities of BLS, OSHA, NIOSH, other federal agencies, and state
agencies would be carried out under the framework of a national OSH surveillance strategy and through a
unified surveillance system, with close coordination and collaboration on the development of strategy,
planning, implementation, and evaluation. However, currently there is no overall strategy, single system ,
or overall formal body responsible for coordination or integration of OSH surveillance activities and pro-
grams. Just as there are a wide variety of different types of data collection and surveillance activities be-
ing conducted across agencies and organizations, there are a wide variety of mechanisms and means for
coordination and collaboration among and between the agencies and from stakeholder and public input. In
response to a query from the committee, BLS, NIOSH, and OSHA provided examples of coordinating
activities that are summarized in the following section.

Coordination Among BLS, OSHA, NIOSH, and Federal Agencies

BLS has some formal mechanisms for coordinating programs and work with other agencies, but ac-
cording to the agency much of this work is informal. BLS provides OSHA a formal briefing the day be-
fore releasing the annual fatality and injury and illness reports. Both OSHA and NIOSH are provided a
copy of the CFOI research file each year.

BLS and NIOSH have worked together informally on a number of joint surveys, such as the survey
on workplace violence prevention, and research papers. For example, BLS and NIOSH staff recently col-
laborated with the National Highway Traffic Safety Administration (NHTSA) on a peer-reviewed article
describing a methodologic approach to matching CFOI data with NHTSA’s Fatality Analysis Reporting
System. BLS has also provided technical assistance to NIOSH on the development of an occupational
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autocoding tool and has worked closely with OSHA on the development of their data-capture tools for
OSHA'’s electronic injury reporting initiative.

OSHA and NIOSH also have both formal and informal mechanisms for collaboration and infor-
mation sharing. Through the NIOSH-OSHA Liaison Information Exchange, OSHA and NIOSH staff reg-
ularly discuss topics of current concern and technical issues. OSHA and NIOSH are also members of an
interagency committee that includes OSHA, MSHA, NIOSH, EPA, and the National Institute of Envi-
ronmental Health Sciences that meets twice a year to share information and coordinate activities on pro-
posed rules, risk assessments, and risk management strategies for controlling exposures to toxic agents.

OSHA, BLS, and NIOSH also have data-sharing arrangements. For example, OSHA provides the
BLS CFOI program with quarterly files of fatalities investigated, and NIOSH and OSHA have an agree-
ment under which NIOSH has access to OSHA’s Information System and OSHA to ABLES data.

As discussed above, it is BLS’ policy to treat the microdata it collects under the SOII and CFOI as
subject to the confidentiality provisions of CIPSEA. Thus this microdata are only shared with OSHA,
NIOSH, and other federal agencies, subject to the same terms of confidentiality, greatly restricting and
limiting the use of the BLS collected injury and illness data for surveillance, intervention, and prevention
purposes.

Coordination and Collaboration Among NIOSH and Other CDC and HHS Agencies

Underlying the accomplishments and challenges in current OSH surveillance efforts is the relation-
ship between NIOSH and CDC. As described, NIOSH was created by the Occupational Safety and
Health Act of 1970 as an agency in the Department of Health and Human Services charged with carrying
out the responsibilities of the Secretary of HHS under the Act. It was administratively established as part
of the Centers for Disease Control and Prevention (CDC), the agency which has the primary responsibil-
ity for carrying out the federal government’s public health functions. But the “fit” between NIOSH and
CDC has always been a bit strained. The Act created NIOSH as a sister agency to OSHA, with responsi-
bility to provide recommendations and support to the Department of Labor for carrying out regulatory
activities, data collection, and statistical functions. NIOSH has often been viewed as an adjunct of OSHA
and DOL, not a public health agency, and worker safety and health seen largely as a responsibility of the
Department of Labor. Consequently, occupational health is not viewed by all as a “public health” issue
and has not been effectively integrated into general public health either at the national or state level. Oc-
cupational health and occupational health surveillance have remained low priorities in the general public
health community, including within CDC. Funding and support for occupational health surveillance has
been limited. Historically, it has been difficult for NIOSH to integrate occupational safety and health into
other CDC and HHS programs, and occupational health and safety has not received strong support from
HHS or CDC.

In recent years NIOSH has made some strides to initiate increased collaboration and activity with
other CDC and HHS agencies in a wide range of surveillance programs and activities. NIOSH is a partic-
ipant in several CDC-wide surveillance groups, including CDC’s Surveillance Leadership Board, CDC’s
Surveillance Data Platform Workgroup, which works to make essential surveillance systems more adapt-
able to changes in technology, knowledge, and stakeholders (including states); and CDC’s Surveillance
Science Advisory Group.

NIOSH also collaborates with other CDC centers to integrate occupational safety and health-related
issues into broader surveillance activities. For example, NIOSH is working with the CDC’s Center for
Surveillance, Epidemiology, and Laboratory Services (CSELS) and the National Center for Immunization
and Respiratory Diseases to include industry and occupation as a standard set of data in the National Noti-
fiable Diseases Surveillance System. NIOSH continuously collaborates with NCHS, most recently in the
inclusion of an occupational health supplement in the 2015 National Health Interview Survey and the
Asthma Supplement in the BRFSS designed to collect data on work-related asthma. NIOSH also collabo-
rates closely with the CDC’s National Center for Injury Prevention and Control (NCIPC), participating in
biannual meetings and cross-reviewing articles of common interest prior to publication. NIOSH and
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NCIPC both provide funding to the Consumer Product Safety Commission’s National Electronic Injury
Surveillance System (NEISS), which enables both programs to obtain more complete data from NEISS
than would be possible otherwise. Additionally, the NIOSH Electronic Health Record Working Group
participates in national efforts by CSELS, the Office of the National Coordinator for Health Information
Technology, and external partners (e.g., CSTE) to establish end-to-end occupational case data collection
from electronic health records.

BLS, OSHA, and NIOSH Collaboration and Coordination with State Agencies

BLS, OSHA, and NIOSH have established relationships with state agencies that, among other ef-
forts, work to carry out OSH data-collection and surveillance activities. BLS’s primary collaboration is
through its agreements with state partners to collect and analyze data for the SOII and CFOI. As resources
permit, BLS holds a national conference with state partners and participates in annual meetings with
NIOSH-funded state-based surveillance programs and CSTE.

Through OSHA’s formal relationship with the 26 OSHA state plan states, the states input their in-
spection data into the OSHA Information System, creating a unified national database with inspection and
violation data and severe injury and fatality reports. Several public health and workers’ compensation
agencies in individual states have developed close working relationships with state and federal OSHA
programs. For example, the Michigan Department of Health and Human Services requires hospitals and
emergency departments to report work-related injuries. The department reviews the medical records of
the injuries and regularly makes referrals to the Michigan OSHA program to conduct follow-up inspec-
tions on workers who have amputations, burns, and skull fractures (Kica and Rosenman, 2012, 2014;
Largo and Rosenman, 2015). In Massachusetts, Region I of federal OSHA, which covers the New Eng-
land states, receives reports of amputations from the Massachusetts Department of Public Health, which
may result in follow-up or inspections. In Region VII, the Omaha, Nebraska Area OSHA office receives a
regular feed of workers’ compensation cases from the Nebraska Workers’ Compensation Court, which are
used in targeting enforcement inspections under a local emphasis program.

NIOSH provides both financial and technical support to state agencies for OSH surveillance activi-
ties and plays an active role in fostering coordination and collaboration (CSTE, 2011). Since 1998,
NIOSH has engaged the Council of State and Territorial Epidemiologists (CSTE)® to provide a mecha-
nism for collective state input to NIOSH’s OSH surveillance planning and to facilitate surveillance capac-
ity building and collaboration among the states, including building regional networks of states conducting
surveillance. CSTE holds biannual meetings with the state-based OSH surveillance programs, including
not only funded states but other states interested in building programs. CSTE also hosts ad hoc meetings
bringing state OSH surveillance programs and federal agencies together to address specific topics such as
collaborations with OSHA, use of BLS data systems, and closing the gaps in surveillance.

NIOSH holds periodic working meetings with states conducting expanded surveillance of NIOSH
priority conditions including work-related lung disease, pesticide illness and injury, fatal injuries, and
adult lead exposures. State collaboration with NIOSH intramural scientists conducting surveillance re-
search focused on other topics is less robust. NIOSH is also working with CSTE to establish regional
networks of states to build surveillance and prevention capacity in states that currently lack programs.

NIOSH has a Surveillance Coordinating Group led by the director of one of the NIOSH divisions
that coordinates surveillance activities across the agency. CSTE has a state representative that participates

°CSTE is a national organization of state, local, tribal, and territorial epidemiologists. It plays a key role national-
ly in developing national definitions for use in surveillance and determining which reportable health conditions are
to be reported voluntarily to CDC. It supports effective public health surveillance and good epidemiological practice
through training, capacity development, and peer consultation and by promoting collaboration between federal and
state surveillance programs.
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in this group. Representatives from state programs also serve on the NIOSH Board of Scientific Counse-
lors and NORA industry-sector councils.

In sum, there is strong collaboration between NIOSH and state-based surveillance programs that
could be enhanced with additional state collaboration with NIOSH intramural researchers. State public
health collaboration with the national OSHA and BLS offices has increased in recent years but remains
largely informal (outside of several BLS-funded surveillance research grants to states). Collaboration with
regional OSHA and BLS offices varies widely by state.

BLS, OSHA, NIOSH, and State Agency Collaboration with Stakeholders and Public Engagement

BLS, OSHA, NIOSH, and state agencies seek to engage stakeholders and the public through a varie-
ty of ways. BLS receives regular feedback through the BLS Data Users Advisory Committee, a formal
advisory committee “that provides advice to BLS from the points of view of data users from various sec-
tors of the U.S. economy, including the labor, business, research, academic, and government communi-
ties, on matters related to the analysis, dissemination, and use of the Bureau’s statistics, on its published
reports, and on gaps between or the need for new Bureau statistics” (BLS, 2016b). BLS also actively
seeks input from the safety and health community via the CSTE, the American Public Health Association,
and others. Many of the recent changes in BLS’s OSH statistics program have been driven by stakeholder
input including the development of a CFOI web-scraping utility, the pilot-testing of a household survey of
occupational injuries and illnesses, and the placement of SOII data in the Federal Statistical Research Da-
ta Centers (see Chapter 4).

OSHA seeks and receives stakeholder input on its major data-collection activities through the formal
mechanisms established under the Paperwork Reduction Act. In addition, the collection and submission
of safety and health information by employers is established by regulations, which require public notice
and comment. For example, OSHA’s expansion of its injury and illness reporting requirements for both
severe injury reporting and electronic injury reporting were implemented through regulations for which
OSHA gathered extensive input from stakeholders and the public, receiving both written comments and
holding public meetings. NIOSH has formal and informal methods of obtaining stakeholder input on sur-
veillance activities, including the NORA industry-sector and cross-sector councils, which reflect a mix of
internal and external stakeholders.

Many of the state OSH surveillance programs are actively engaged with industry, labor, and other
community stakeholders at the state and local levels. Some states have active program-wide advisory
boards that serve as a means for obtaining ongoing stakeholder input on program activities. States also
create stakeholder working groups as needed to address specific topics identified through surveillance
such as injuries associated with patient handling among hospital workers in Massachusetts, injuries
among workers in the logging industry in Washington State, and injuries to workers in the construction
industry in California (Harrington et al., 2009; WA DLI, 2013; MA DPH, 2014).

UPDATES ON THE RECOMMENDATIONS OF THE 1987 REPORT

The committee reviewed the 1987 NRC report, Counting Injuries and Illnesses in the Workplace:
Proposals for a Better System, and asked the relevant federal agencies to provide an update on their pro-
gress in responding to the recommendations made in that report. In the 30 years since that report, there
have been significant improvements and advances in OSH data collection and surveillance. A table out-
lining the recommendations and actions and developments in response to that report is included in Ap-
pendix D.

Significant developments include the Bureau of Labor Statistics’ Census of Fatal Occupational Inju-
ries, the expansion of the SOII to collect case and demographic information, and extensive research to
assess and document the undercount of work-related injuries and illnesses in the SOIl. OSHA instituted
the OSHA Data Initiative to collect establishment-specific injury data to target inspections to the most
hazardous workplaces, recently supplanted by the electronic injury reporting initiative, and has entered
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the exposure monitoring data collected during inspections into a publicly available database. OSHA has
also implemented a new severe-injury reporting system. NIOSH has provided funding for some states to
conduct surveillance of key injuries and diseases and partnered with other health agencies to conduct sur-
veys and enhance use of existing data sources to gather information on occupational injuries and health
conditions.

However, on several of the recommendations made in the 1987 report, there has been little or no
progress. The recommendation for BLS to provide regular feedback to employers on the results of the
BLS survey in order to benchmark performance and the recommendation to OSHA to require employer
reporting of exposure monitoring data for specific substances have not been implemented. The develop-
ment of a comprehensive occupational disease surveillance system with NIOSH as the lead agency has
not been pursued as funding has not been available. Furthermore, OSH surveillance in most states remain
at the capacity building level given the lack of recognition of OSH surveillance as a core public heath
function and the attendant lack of resources.

Overall, the state of OSH surveillance has improved since the 1987 report, but significant gaps and
barriers to achieving comprehensive OSH surveillance remain.

SUMMARY AND CONCLUSIONS

Occupational safety and health surveillance in the United States is a collaborative, decentralized ef-
fort carried out by a large number of federal and state agencies with the substantial involvement of BLS,
OSHA, NIOSH, MSHA, and state health and labor departments. A broad range of stakeholders including
employers, employees, and safety and health professionals also participate. The data and information that
are collected and utilized come from many different sources, ranging from workplace-based reporting by
employers, to individual case reports by physicians, to population-based health surveys.

OSH surveillance represents a prime example of the difficulties of generating and using data for sci-
ence, policy, and public information that is posed by our decentralized federal statistical system.

Conclusion: While there is some coordination and collaboration among and between different
agencies engaged in OSH surveillance, much of the agency interaction is limited to information ex-
change rather than joint collaborative programs and initiatives. Collecting SOII and CFOI data under
CIPSEA greatly limits the sharing and use of these data for surveillance purposes by other federal and
state agencies. It would be worthwhile for BLS, OSHA, and NIOSH to jointly explore if there are alterna-
tive arrangements for collecting and sharing establishment specific injury and illness data to make the
data more widely available and useful for surveillance and prevention purposes and to also avoid dupli-
cate reporting. An example of one such arrangement could be for OSHA to collect the data from employ-
ers and provide the data to BLS for statistical analysis and to NIOSH for research and surveillance pur-
poses.

Conclusion: While significant improvements in OSH surveillance have occurred since the 1987
report, significant gaps remain as OSH surveillance in the United States remains highly fragmented
with no overall unified surveillance strategy or mechanism for planning, coordinating, or executing
programs. In the chapters that follow, a detailed review of the current systems, existing gaps and barriers,
promising developments, and recommendations for a 21st-century OSH surveillance system are present-
ed.
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4

Current Status of Federal and
State Programs and Cross-cutting Issues

INTRODUCTION

A wide range of health outcomes—from fatal falls and amputations to chronic lung disease, muscu-
loskeletal disorders, and cancer—are either caused or exacerbated by hazardous exposures in the work
environment. Currently, there is no single, comprehensive occupational safety and health (OSH) surveil-
lance system in the United States but rather an evolving set of systems using a variety of data sources that
meet different surveillance objectives, each with strengths and weaknesses. As discussed, many federal
and state agencies carry out this work. Figure 4-1 shows a Venn diagram representing major data sources
for occupational injuries and illnesses (under the major categories of employers, medical records, and in-
dividuals) and the overlap among the systems that collect these data for occupational injury and illness
surveillance. The degree of overlap is a best guess estimate of how much overlap there is between sys-
tems and illustrates that in the potential smart surveillance system of the future, there will be some over-
lap between the sources and that there will be a need to collect data from multiple sources to obtain a
comprehensive picture of OSH problems. In Figure 4-1, the sources of data from employers are BLS
SOII, Workers’ Compensation, and Direct Reports by Employers to Regulatory Agencies. The sources of
data from medical records are Ambulance Companies, Audiometry Providers, Birth Certificates, Cancer
Registries, Death Certificates/Medical Examiners, Hospitals; Emergency Departments, Clinics, Clini-
cians, Laboratories, Medicare Data Bases, and Poison Control Centers. The sources of data from individ-
uals (Current Workers, Retirees, Disabled) are Health Surveys (BRFSS, NHIS, NHANES), and Proposed
HSOII. The other sources of data are Newspaper Reports/Electronic Media. There are limited data to
show overlap between different sources of studies showing the degree of overlap are: BLS SOII and
workers’ compensation (Rosenman et al., 2006; Bodenand Ozonoft, 2008); or individual conditions such
as acute traumatic fatalities (BLS), amputations (Largoand Rosenman, 2015), burns (Kicaand Rosenman,
2012) or skull fractures (Kicaand Rosenman, 2014). The successful model for a multisource occupational
surveillance system is the Census for Fatal Occupational Injuries (CFOI).

The major systems in place are largely focused on injury and disease outcomes. Hazard and expo-
sure surveillance is important but currently very limited. In this chapter, we provide an overview of the
major systems, organized by the health outcome under surveillance: fatal injuries, nonfatal injuries, and
diseases. The current status of hazard surveillance is also discussed. The chapter concludes with a discus-
sion of several crosscutting issues in OSH surveillance. A number of promising new developments in the
field are described in Chapter 6.

SURVEILLANCE OF FATAL OCCUPATIONAL INJURIES

Substantial advances in the surveillance of fatal occupational injuries have been made over the past
several decades with the development and implementation of several surveillance systems and programs
(see Table 4-1).
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FIGURE 4-1 Current Possible Overlaps in Data Sharing from the Major Sources of Data Used for Occupational Injury
and Illness Surveillance. The size of inner circles do not represent relative importance of the source. CFOI is the
only system to use data from multiple sources, and is illustrated by the overlaps. Other sources may overlap, but it
is uncertain whether there is overlap because of confidentiality.

In 1992, the Bureau of Labor Statistics (BLS, in the U.S. Department of Labor)—in response to rec-
ommendations in the 1987 National Research Council (NRC) report—established the Census of Fatal Oc-
cupational Injuries (CFOI), a nationwide surveillance system designed to produce a timely census of all
fatal work injuries in the United States.' A federal-state cooperative program implemented in all 50 states,
CFOI uses multiple data sources, such as death certificates, police reports, federal agency administrative
data, workers’ compensation claim records, and news media, to identify, verify, and describe fatal work
injuries. For each death, information is collected about the deceased worker, including occupation and
demographic characteristics, the establishment, the equipment involved, and the circumstances of the
event. Two or more independent source documents are used to confirm that fatal injury cases are work
related. National and state-level findings including both counts and rates” by industry and occupation and
other worker and establishment characteristics are issued annually, in the following calendar year. Sur-
veillance findings are published through the media and made available on an interactive BLS website
(BLS, 2017a). BLS has also published more extensive analyses of fatalities among workers in specific
industries (e.g., road construction and landscaping), among specific worker groups (e.g., Hispanics,
Asians), and due to specific events (e.g., machine-related deaths and suicides), as well as studies compar-
ing analytic methods (Windau, 1998; Sincavage, 2005; Wiatrowski, 2005; Byler, 2013; Pegula, 2013;
Harris, 2016). The National Institute for Occupational Safety and Health (NIOSH) also has access to the
CFOI microlevel files to conduct more in-depth analysis and respond to public information requests, but
limited resources to do this work. Given that BLS collects CFOI under CIPSEA, CFOI data can only be
used for statistical purposes (OMB, 2007).

'BLS notes that “to be included in CFOI: a death must have resulted from a traumatic injury; the incident that led
to the death must have occurred in the United States, its territories, or its territorial waters or airspace; and it must be
related to work. Defining work-relatedness is complex and BLS CFOI applies a standard definition” (BLS, 2016a).

*Rates exclude persons younger than 16 years of age, volunteers, and resident military personnel.
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BLS continues to make enhancements to CFOI and has, for example, expanded the number of varia-
bles collected to include birthplace, contracted worker status, and, in the case of a contracted decedent,
ownership of the contracting firm. Distinguishing fatal work-related motor vehicle from non-work-related
incidents is particularly difficult, and BLS is currently working with NIOSH, the National Highway Traf-
fic Safety Administration (NHTSA) and state agency partners to pilot new approaches to provide more
comprehensive information about fatal occupational crashes. BLS has also improved the timeliness of
releasing CFOI findings to the public.

CFOl is well respected as an authoritative count of fatal work injuries at the national and state levels
and a model for multisource surveillance of a health outcome. It provides robust information about the
burden and distribution of fatal occupational injuries over time and serves as an important example of
how surveillance findings can be used to monitor progress in meeting prevention goals, target interven-
tion activities, and set research priorities. Findings have identified a decline in the fatal occupational inju-
ry rate over time as well as continuing high risk among workers in certain industries, such as fishing, con-
struction, transportation, and the self-employed (BLS, 2016b) (Figure 4-2). The data have also brought to
light high-risk populations, including older workers and Hispanic workers (Byler, 2013; BLS, 2016b).
Findings have also led to new federal outreach initiatives including, for example, a nationwide campaign
to prevent falls in construction (OSHA, 2017a) and increased Spanish-language assistance for Hispanic
employers and workers (OSHA, 2007).

While CFOI provides essential statistical data on the approximately 5,000 fatal occupational injuries
that occur each year (BLS, 2017a), the CFOI data lack sufficient detail about underlying causes of fatal
incidents needed to develop specific prevention recommendations, and, as described above, BLS confi-
dentiality practices restrict the use of the data for case-level public health intervention. For instance, the
system does not allow for case-based follow-up to intervene in specific workplaces to protect others at
risk or to learn more about specific factors (e.g., names of specific chemicals) contributing to workplace
injuries.

Since 1991, NIOSH has supported a collaborative endeavor with the states, the Fatality Assessment
and Control Evaluation (FACE) program, to conduct in-depth investigations of targeted fatal occupational
incidents with the objective of identifying factors contributing to these deaths. Currently seven states are
funded by NIOSH to conduct approximately 100 investigations each year.’

NIOSH identifies national targets for investigation, which currently include falls from elevations
and machine-related deaths, and the participating states have the option of identifying their own targets.
FACE investigators use an approach developed by Haddon to identify underlying causes of the incidents
(Haddon, 1970). This information is used to develop comprehensive recommendations for prevention.
Each investigation results in a report with an incident description and prevention recommendations which
is disseminated widely to industry, labor, equipment manufacturers, and other stakeholders. State FACE
programs also work with local agency and private-sector partners to promote implementation of recom-
mendations (NIOSH, 2017a). FACE provides valuable in-depth information about the circumstances
leading to deaths that is either not collected or because of confidentiality not available in the CFOI statis-
tics and exemplifies how data can be used to inform prevention. The investigation of sentinel fatalities
through the FACE program has helped identify and increase public awareness of previously unrecognized
hazards, and led to improvements in OSH practices at worksites, changes in public policy, and develop-
ment of new safer technologies. For example, FACE investigations in Michigan led to a nationwide alert
on hazards of methylene chloride exposures associated with bathtub refinishing (MI FACE, 2013; OSHA,
2013); FACE investigations of deaths among floor finishers in Massachusetts contributed to state law
banning the use of highly flammable floor sealing products (MA COSH 2005; Azaroff et al., 2011); and a
Kentucky FACE investigation of the death of an auto technician led to the redesign of a handicapped-
accessible accelerator pedal (CSTE, 2015a).

*Some additional state health agencies, such as in Wyoming, that do not participate in the FACE program also
track work-related deaths for public health intervention purposes (WY DWS, 2016).
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FIGURE 4-2 Rate of fatal work injuries per 100 full-time equivalents by employee status, 2006-2015. The 2015
rate of fatal work injuries for all workers was 3.4 fatal work injuries per 100,000 full-time equivalent workers
(FTEs). The rate for self-employed workers has consistently been higher than that of all workers since the adoption
of hours-based rates. NOTE: Rate = (Fatal work injuries/Total hours worked by all workers) x 200,000,000, where
200,000,000 = base for 100,000 FTEs working 40 hours per week, 50 weeks per year. The total-hours-worked fig-
ures are annual average estimates of total at work multiplied by average hours for civilians, 16 years of age and over,
from the Current Population Survey (CPS). In 2008, CFOI implemented a new methodology, using hours worked
for fatal work injury rate calculations rather than employment. For additional information on the fatal work injury rate
methodology, please see BLS, 2010. SOURCE: BLS 2016b.

In 1998, Congress funded NIOSH to establish a Firefighter Fatality and Investigation Program mod-
eled on FACE in which NIOSH staff conducts in-depth investigations of select firefighter deaths
throughout the country (NIOSH, 2017b). Targets for this program go beyond fatal injuries to include out-
comes such as heart attacks in the line of duty. NIOSH also supports more in-depth data collection on fa-
tal incidents in several high-risk industries, including fishing and oil and gas extraction, and works with
partners in these targeted industries to disseminate findings and promote use of the data for prevention
(NIOSH, 2012, 2014a, 2017c¢).

In recent years, there has been increased interest by state health agencies, unions, community organ-
izations, and others for more timely and detailed information on specific workplace fatalities. In response,
OSHA made additional timely information (including the victim’s name) on workplace fatalities investi-
gated by the agency” available on its website until changing this practice mid-2017 (OSHA, 2017b). Ina-
bility to access CFOI data for purposes of public health intervention has been a challenge. BLS has taken
some steps to address this and make available to the public and state public health agencies timely data on
fatal occupational injuries that are available through public sources including the web (Pegula and Meas-
ure, 2016). Several nonprofit organizations have made data on work-related fatalities available through
interactive mapping applications (CPWR, 2017; National COSH, 2017).

*Only about a third of all fatal occupational injuries are investigated by OSHA (AFL-CIO, 2017; MA DPH,
2017); the remaining deaths are either outside of OSHA’s jurisdiction (e.g., self-employed, public sector in federal
OSHA states), are due to causes such as on-the-road motor vehicle deaths or homicides at work not routinely inves-
tigated by the agency, or came to OSHA’s attention more than 6 months after the incident.
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SURVEILLANCE OF NON-FATAL OCCUPATIONAL INJURIES

Nonfatal occupational injuries as discussed in this chapter encompass traumatic injuries due to sud-
den events such as falls, motor vehicle crashes, violence, and being struck by machinery. Also included
within this discussion are musculoskeletal disorders (MSDs), which are defined by NIOSH as “soft-tissue
injuries that may be caused by either sudden or sustained exposure to repetitive motion, force, vibration,
or awkward positions®” (NIOSH, 2016g).

Over the past several decades, federal agencies, in collaboration with states, have made improve-
ments in surveillance of nonfatal occupational injuries. Major activities include the following:

e BLS enhancements to the Survey of Occupational Injuries and Illnesses (SOII) to collect addi-
tional data on more severe injuries, add data on public employees, and expand data analysis;

e OSHA'’s severe injury reporting system;

o NIOSH’s leveraging of other national public health surveillance systems and surveys; and

o State-based projects, funded largely by NIOSH, using state data sources to conduct surveillance
of nonfatal occupational injuries at the state level.

Survey of Occupational Injuries and Illnesses

The SOII is the only source of uniform nationwide statistics on nonfatal work-related injuries in the
United States, providing annual estimates of the number and rates of work-related injuries and illnesses
for the nation and for the states that collaborate with BLS. This is available by industry, establishment
employment size, and case severity as measured by work restriction or days of work lost (BLS, 2016¢)
(Figure 4-3). Conducted by BLS in collaboration with state agencies in 45 states and directly by BLS in
the other 5 states, the SOII is an annual nationwide survey with a sample of approximately 250,000 pri-
vate industry and state and local government establishments, selected to represent all industries and all
sizes of establishments. Data from the railroad and mining industries included in the SOII published find-
ings are obtained by BLS from the Federal Railroad Administration and the Mine Safety and Health Ad-
ministration, which require reporting of all fatal and nonfatal work-related injuries and illnesses by rail-
road and mine employers.

The data collected by BLS for the SOII are based upon OSHA required records for occupational in-
juries and illnesses—the OSHA Log of Work-Related Injuries and Illnesses (Form 300), the Injury and
Illness Incident Report (Form 301), and the Summary of Work-Related Injuries and Illnesses (Form
300A). Establishments selected for the SOII are required by law to maintain records of all work-related
injuries and illness that meet the OSHA requirements for recordkeeping for 1 year (even if otherwise ex-
cluded from OSHA injury recordkeeping requirements) and report that information to BLS. Injuries and

>The classification of MSDs in different surveillance systems is complicated. While in both the International
Classification of Disease and the Occupational Injury and Illness Classification system used by BLS most MSDs are
classified as injuries, there is a small set of conditions generally included in a broad definition of MSDs, such as
carpal tunnel syndrome and Raynaud’s syndrome, that are classified as diseases. Since 2011, BLS and OSHA have
applied a surveillance case definition for MSDs in employer-reported data aimed at identifying cases due to sus-
tained exposure that takes into account information about both the nature of injury or illness and the event or expo-
sure. Included are cases “where the nature of the injury or illness is pinched nerve; herniated disc; meniscus tear;
sprains, strains, tears; hernia (traumatic and nontraumatic); pain, swelling, and numbness; carpal or tarsal tunnel
syndrome; Raynaud’s syndrome or phenomenon; musculoskeletal system and connective tissue diseases and disor-
ders, when the event or exposure leading to the injury or illness is overexertion and bodily reaction, unspecified;
overexertion involving outside sources; repetitive motion involving micro tasks; other and multiple exertions or bod-
ily reactions; and rubbed, abraded, or jarred by vibration” (NIOSH, 2016a).
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illnesses that are recordable for OSHA include those resulting in loss of consciousness, medical treatment
beyond first aid, one or more missed days from work, restricted work activities, or transfer to another job
(MI DCH, 2013). Since 1992, in addition to information from the OSHA Log, as recommended in the
1987 NRC report, the SOII has collected data on the nature and circumstances of the injury or illness
(OSHA Form 301), as well as the characteristics of the affected workers for injuries resulting in one or
more days away from work, which currently account for 32 percent of all reported cases (BLS, 2016g).
Given the changes in case management that can shift injured workers from lost-workday cases to restrict-
ed-work and job transfer cases, it is challenging to use these statistics as measures of injury severity.

This more detailed information is referred to as the case and demographic data. BLS collects data
elements that employers are required by OSHA to record, along with several optional case and demo-
graphic variables including the race and ethnicity of the injured worker and the category that best de-
scribes the regular type of job or work. These variables, however, are generally not analyzed due to the
limited reporting of these optional data (Wiatrowski, 2014). As with CFOI, national and state-level esti-
mates are issued annually, and are published and made available on the web (BLS, 2016¢).

BLS has continued to make improvements in the SOII. For example, in 2006, BLS began generating
and publishing experimental rates by occupation, age, and gender, in addition to routinely published rates
by industry, establishment, and case severity.® In addition, starting in 2008, BLS expanded the scope of
the SOII by collecting and reporting data about work-related injuries and illnesses among state and local
government workers, who were previously not included in the nationwide survey.” BLS has also piloted
the collection of more detailed case and demographic data on a sample of injuries and illnesses that did
not result in lost time but led to job transfer or restriction—which account for an increasing proportion of
all cases reported over time—21 percent in 2015 (Wiatrowski, 2014; BLS, 2016f). Attention to enhanced
information on all types of injuries is planned to be sought through a proposed household survey (see
Chapter 6). BLS has also updated its injury and illness classification system to reflect current workplace
hazards and has substantially reduced processing time to make the data more rapidly publicly available
(Wiatrowski, 2014).

The information derived from the analysis of SOII data is used by federal and state government
agencies to set standards, target enforcement compliance assistance activities, develop and update educa-
tional programs, and set research priorities. Industry and unions use the data for benchmarking their own
injury and illness experience. In some industries, most notably construction, industry-specific rates are
used as criteria in assessing qualifications of contractors and subcontractors.

The SOII, however, has a number of significant limitations. Excluded from the SOII are the self-
employed (e.g., independent contractors, including gig economy workers [on-demand contractors and
freelance workers]), household workers, federal workers, U.S. Postal Service workers, and workers on
farms with fewer than 11 employees. Altogether, these excluded populations represent about 9 percent of
the workforce, the majority of whom are self-employed (Simpson, 2016). Also, the SOII does not collect
case and demographic information for 70 percent of all reported injuries and illnesses (BLS, 2016¢).

While it has long been recognized that the SOII does not adequately capture chronic occupational
illnesses for reasons discussed under disease surveillance below, there is increasing evidence that under-
counting of injuries and acute illnesses is also a significant limitation, and there may be differential rates
of reporting by establishment, injury and incident characteristics, as well as by state. In studies to quantify

SInformation on the number of employee hours provided by participating employers is used as the denominator in
calculating rates by industry, establishment employment size, and case type. Since 2006, BLS has used external
sources of denominator data (the BLS Current Population Survey and the Occupational Employment Statistics Pro-
gram) to generate and publish experimental rates by occupation, age, and gender—as the employment data provided
by participating employers are not broken down by these data elements.

"Reporting by states and local agencies is voluntary for the 22 states without federally approved OSHA state
plans covering state and local government workers. While the overall survey response rate for private-sector estab-
lishments is about 95 percent, it is around 80 percent for state and local governments (Wiatrowski, 2014).
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undercounting on OSHA Logs, estimates of the undercount range from 20 to 70 percent (Rosenman et al.,
2006; Boden and Ozonoff, 2008; Wuellner et al., 2017). There is a consensus that the SOII substantially
underestimates the true burden of work-related injuries among workers employed in establishments cov-
ered by OSHA and that multiple factors contribute to underreporting (Azaroff et al., 2002; Ruser, 2008;
Spieler and Wagner, 2014; Wiatrowski, 2014; Wuellner and Bonauto, 2014; Rappin et al., 2016; Wuell-
ner and Phipps, 2016; Wuellner et al., 2016, 2017; Fagan and Hodgson, 2017) (see Box 4-1).

Given concerns about the completeness of the injury and illness counts in the SOII, in recent years
BLS has supported a program of research to better understand both the extent of the undercount and the
contributing factors. Individual states have also compared findings from state systems combining data
from multiple data sources (i.e., multisource surveillance systems) with SOII estimates (Kica and Rosen-
man, 2014; Largo and Rosenman, 2015). Recently reported findings based on interviewers with a sample
of recordkeepers at establishments participating in the SOII indicated that many recordkeepers possess a
limited understanding of the recordkeeping requirements and identified many common recording errors.
Recordkeeper characteristics (SOII experience, OSHA recordkeeping experience, and OSHA recordkeep-
ing training) were found to be associated with better practices and knowledge (Wuellner and Phipps,
2016).

Additionally, there is concern that some of the most vulnerable workers, which often include racial
and ethnic minority and immigrant workers, may be those whose injuries are least likely to be captured in
the SOII (Sabbath et al., 2017). Notably, since race and ethnicity are optional variables, data on race and
ethnicity are incomplete and BLS does not include them in the annual data it releases on its website. A
related challenge is the inability to characterize the injury experience of temporary agency workers, as
under OSHA recordkeeping rules, most injuries to temporary agency workers are recorded under the su-
pervisory employer, which is more commonly the host employer rather than the “staffing agency,” which
is the employer of record (OSHA, 2014). OSHA records and in turn the SOII are also unable to provide
information across multiple employers who may be working at a single site with shared work environ-
ment responsibilities. This is an increasing concern as multiemployer workplaces, already common in the
construction industry, are becoming more common in other industries (Weil, 2014, 2017).

BOX 4-1 Underreporting of Injuries in the Workplace

Multiple factors have been identified as contributing to the underreporting of work-related injuries in the
workplace and consequently the SOII:

e Unawareness or confusion by recordkeepers about the OSHA recordkeeping requirements.

e Lack of effective systems in workplaces for documenting and recording injuries.

e Delays between initial injury and subsequent work absence that goes into the following calendar
year.

e Potentially intentional nonreporting due to concerns about OSHA penalties, increases in workers’
compensation premiums, or failure to be considered for contracts due to poor safety records.

e Failure by workers to report their injuries to their employers or to file claims under the workers’
compensation system, particularly if the injury is less serious. Workers may fear reprisal by their
employers (2016 OSHA regulations stipulate that employer policies for reporting workplace inju-
ries and illnesses need to be reasonable and specifically prohibit retaliation against employees
who report a workplace injury).

e Employer medical management policies that may contribute to undertreating and underrecord-
ing.

e Failure of health care provider to recognize work-relatedness (especially true for musculoskeletal
disorders and chronic illnesses).
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In the last major revision to OSHA’s injury and illness recordkeeping regulations in 2001, the agen-
cy had proposed that construction employers be required to maintain a site log for larger construction pro-
jects of the injuries and illnesses of all subcontractors with 11 or more employees working at the site. The
proposal was widely supported by unions, but opposed by employers, and thus was not included as a pro-
vision; citing complexities for construction employers and questioning the utility of the data (OSHA,
2001).

Similarly, neither OSHA injury and illness recordkeeping and reporting requirements nor the SOII
capture the enterprise-wide injury and illness experience for employers who operate multiple establish-
ments. Thus, there is no ability to track injuries and illnesses at the enterprise or corporate level. OSHA
had considered requiring enterprise level reporting by some larger employers as part of the new electronic
injury reporting requirements issued in 2016 (discussed in Chapters 3 and 6), but the agency decided not
to include such a provision in the final rule, again citing complexities involved with such reporting
(OSHA, 2016a).

Another significant limitation of the SOII is the relatively small sample size at the state level. In all
but the largest states, the sample is too small to provide sufficiently detailed data on different injury types
in specific industries or occupations needed to target tailored intervention and prevention efforts (Davis et
al., 2012). The SOII data are not routinely aggregated over years, although BLS is currently exploring
methods for doing so. (On the other hand, in doing so trends in time would be less evident.) Finally, SOII,
like CFOL, is a population-based surveillance system. BLS is required by CIPSEA to protect the confiden-
tiality of SOII data and to ensure they are used only for statistical purposes. Establishment-level data are
not made available to OSHA or other agencies for purposes of follow-up in specific workplaces to protect
others at risk or to for further information gathering. The SOII data are available to researchers for BLS-
approved projects. In the past, this research had to be carried out at BLS headquarters but the Census Bu-
reau and the Bureau of Labor Statistics are in the process of making certain BLS restricted data sets, in-
cluding SOII and CFOI data, available to qualified researchers for statistical research exclusively through
the Federal Statistical Research Data Centers managed by the U.S. Census Bureau.®

Potential improvements in the SOII. BLS’s pilot collection of case and demographic data on the ap-
proximately 21% of recordable cases result resulting in job transfer or restriction has demonstrated this is
feasible (BLS, 2015; BLS 2017b). Routine collection of these data in the SOII would provide important in-
formation about how occupational injuries and illnesses are managed and a much more complete accounting
of the full range of injuries and illnesses and the circumstances in which they occur (NRC, 2001). Because,
this would involve utilization of data already recorded by employers under the OHSA record-keeping rules
and the large majority of employers report their data to SOII electronically, it would add little to the em-
ployer reporting burden. New natural language processing tools are being developed by BLS for auto-
coding narrative information collected in the SOII (see Chapter 7), which can be anticipated to continue to
improve over time and to help minimize the additional costs of processing these data at BLS.

Eliminating health disparities is major goal of public health (CDC, 2016). Collection of information
about race and ethnicity in public health surveillance systems is of high importance as it provides infor-
mation to identify and disparities in health across population groups. While there are robust data on the
differential risk of fatal occupational injury across racial and ethnic groups available through CFOI, there
is a paucity of such information on nonfatal injuries and illnesses. Collection of race and ethnicity data as
an optional variable in the SOII for approximately 40% of cases suggests it is feasible for employers to
report this information (Ref). However, incomplete reporting of these data underscore the importance of
OSHA'’s making this a mandatory data element in OSHA record-keeping. As described elsewhere, the
changing nature of employment arrangements is a 21* century reality and occupational health surveil-
lance systems will need to address this change. The current inability of the SOII to characterize the OSH
risks faced by workers employed in non-traditional employment arrangements is a significant gap that can

%The SOII data set is now available at the Federal Statistical Research Data Centers and the CFOI data are
planned to be made available at these Centers in fall 2017.
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be addressed in part by collecting this information on OSHA logs and the SOII. It may benefit employers
as well as providing information needed for accurate calculation of their establishment specific illness and
injury rates. Engagement of employers and workers in developing guidance on how to collect these data
elements will be important.

An unheralded advantage of the SOII is its potential to foster use of data by employers and workers
at the establishment level. Providing feedback to those who report data for surveillance purposes is a core
component of an effective public health surveillance system. (Thacker et al., 2012). Advances in infor-
mation technology provide new opportunities for BLS to provide employers with feedback on their data
and data analysis tools that they can use to target efforts to prevent work-related injuries and illness
among their employees and reduce associated economic costs. As described, private sector employer par-
ticipation in the SOII is legally mandatory. According to a 2011 analysis, the response rates of private
sector employers were over 90% between 2003-2010 (Huband and Bobbit, 2013). While response rates
for the SOII leave room for improvement, they are certainly of a lesser concern than underreporting of
injuries and illnesses. Making the data meaningful for employers so that it seen as useful rather than as
simply a reporting exercise has potential to improve not only response rate but data quality. Periodic as-
sessment of undercount will continue to be an important activity of BLS to improve the accuracy and rep-
resentativeness of the SOII estimates. OSHA enforcement of injury and illness recordkeeping require-
ments, including enforcement to protect workers who are retaliated against for reporting injuries, will
remain critical to help ensure more complete and accurate recording and reporting.

Conclusion: Although limited, the SOII remains the most extensive system for standardized
information on nonfatal occupational injuries and acute illnesses across the nation today. Better and
more efficient use of the SOII to meet surveillance objectives, including characterization of disparities in
risk among vulnerable groups of workers, is possible.

Recommendation A: BLS and OSHA should collaborate to enhance injury and illness record-
ing and the SOII to achieve more complete, accurate, and robust information on the extent, distri-
bution, and characteristics of work-related injuries and illnesses and affected workers for use at the
worksite and at national and state levels. As part of this effort, BLS should routinely collect detailed
case and demographic data for injuries and illnesses resulting in job transfer or restricted-duty work. Fur-
thermore, OSHA should amend its injury and illness recording requirements to collect information on
race and ethnicity as well as on employment arrangement to identify vulnerable worker populations and
risks that may be associated with the changing nature of work.

In the near term:

e OSHA should make type of employment arrangement (e.g., traditional, independent contractor,
temporary agency worker, and on-call worker) and race and ethnicity mandatory data elements on
the OSHA Form 301, and BLS should incorporate this information into the SOII case and demo-
graphic data. OSHA should collaborate with BLS in determining the best approach to collecting
this information (e.g., what questions should be included on Form 301).

e BLS should routinely collect detailed case and demographic data for injuries and illnesses result-
ing in job transfer or restricted duty as well as those resulting in days away from work.

e BLS should implement methods to aggregate SOII data over time to generate more robust and de-
tailed state-level estimates.

e OSHA and BLS should collaborate to enhance recordkeeping training for employers and BLS
should evaluate approaches for providing initial information and ongoing feedback to data re-
corders in establishments enlisted to participate in the SOII both to improve the data quality and
to promote employer use of data for prevention.
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In the longer term:

e BLS and OSHA should collaborate to determine the best way to collect injury and illness data
across multiple employers working at single sites, and across enterprises with multiple establish-
ments.

e BLS should assess the feasibility and usefulness of extending collection of case and demographic
data to all reported cases as automated approaches to coding SOII narratives are improved. Op-
tions for collecting such data should be evaluated in light of information that will be made availa-
ble through the OSHA electronic reporting initiative.

OSHA Severe Injury Reporting

OSHA has undertaken many initiatives over the years to address the lack of access to establishment-
specific injury and illness data in the SOII. Since OSHA was established in 1971, employers under OSHA
jurisdiction have been required to promptly report workplace fatalities and incidents resulting in hospital-
izations of three or more employees to the agency for evaluation and investigation. In 2014, OSHA ex-
panded its reporting rules to require employers to report fatalities within 8 hours and all incidents result-
ing in in-patient hospitalization, amputation, or loss of an eye within 24 hours (referred to by OSHA as
severe injuries). These expanded reporting requirements have enabled OSHA to better target limited en-
forcement and compliance assistance resources to the most dangerous workplaces and engage more high-
hazard employers in eliminating serious hazards (Michaels, 2016). The data also have allowed the agency
to gather information on the causes of incidents to identify serious hazards, prevent future incidents, and
form the basis for revised standards.

The severe injury reporting rule went into effect January 1, 2015. During its first year of operation,
OSHA reported that employers notified the agency of 10,388 nonfatal incidents, including 7,636 hospital-
izations and 2,644 amputations. These data represent only reports made to federal OSHA, not the OSHA
state plans.’ In addition, OSHA estimates that these reports may represent fewer than half of the severe
injuries that were required to have been reported to federal OSHA (Michaels, 2016). Recent findings from
Massachusetts, a federal OSHA state, indicate that fewer than half of work-related amputations were re-
ported by employers covered by OSHA (Grattan et al, 2017).

Since OSHA does not have the resources to conduct an onsite investigation or inspection for every
severe injury report, the agency has developed a triage system for evaluating and responding to reports
(OSHA, 2016Db). Under its current procedures, all fatalities and reports of two or more hospitalizations are
subject to an inspection as are reports involving a worker under 18 years of age, reports from employers
with a history of similar incidents or multiple violations, or reports of incidents involving hazards covered
by emphasis programs or any imminent danger. For other reports, OSHA gathers additional information
from the employer about the incident, the injured employee, hazards involved, and history of the employ-
er to determine whether to conduct an onsite inspection or an offsite rapid response investigation. Under a
rapid response investigation, an employer is required to conduct its own investigation, abate any hazards
found, report findings and abatement verification to OSHA in writing, and post the information in the
workplace. To assist employers, OSHA is providing tools on conducting incident investigations, devel-
oped jointly with the National Safety Council.

OSHA is also collecting and compiling data from the severe injury reports. During the severe injury
report intake process, the agency collects data on the employer, the employee (including employee’s age
and employment arrangement [e.g., contract or temporary worker]), the injury, and the incident, and then
enters it into the OSHA Information System (the agency’s primary program and regulatory database).

The 26 OSHA state plan states are required to adopt reporting requirements that are as effective as federal
OSHA'’s requirements. A number of states, including California and Washington, have required the reporting of all
in-patient hospitalizations for many years. Other state plan states are in the process of adopting requirements similar
to federal OSHA.
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Employer reports of fatalities and severe nonfatal injuries stripped of personal identifiers are made availa-
ble by OSHA in a publicly accessible database (OSHA, 2017¢). OSHA’s summary analysis of severe in-
jury reports is conducted on an ad hoc basis.

From these reports, OSHA has identified industries with a higher number of severe injuries (e.g.,
construction, support activities for mining, and drilling and servicing for oil and gas). The reports have
also helped OSHA identify patterns of severe injuries and take preventive action. For example, in 2015,
OSHA'’s Atlanta regional office noticed numerous reports of fingertip amputations among supermarket
and restaurant workers using food slicers (Michaels, 2016). The agency took action to contact food ser-
vice employers across the region and provide information about the hazards of food slicers and control
measures to keep workers safe (OSHA, 2015).

NIOSH Use of Existing Surveillance Systems and Surveys

NIOSH conducts a number of surveillance activities aimed at filling gaps in information on nonfatal
injuries. These include efforts using existing data sources in partnership with other federal agencies as
well as support for injury surveillance in states, which will be discussed in the following section.

Since the early 1990s, NIOSH has had an interagency agreement with the Consumer Product Safety
Commission to collect data on nonfatal occupational injuries through an occupational supplement to the
National Electronic Injury Surveillance System (NEISS). NEISS collects data on injuries associated with
consumer products or work that are treated in emergency departments from a sample of U.S. hospitals.
From this sample, the total number of occupational injuries treated in hospital emergency rooms nation-
wide can be estimated. NIOSH publishes periodic reports based on these data and makes findings from
1998 forward publicly available through an interactive web-based application (CDC, 2017a) (Box 4-2).
The data are also available to researchers for approved research projects. A significant advantage of this
system, referred to as “NEISS-Work,” is that it captures information on all injured civilian workers who
seek treatment in emergency departments, regardless of size of employer and nature of work or employ-
ment arrangement, and therefore includes workers who are excluded from the SOII, such as the self-
employed or volunteers. Another advantage is that it does not require an employer to report or even be
aware of the injury or for an employee to file a workers’ compensation claim. Also, information is ab-
stracted from medical records and thus can be assumed to be more clinically accurate than employer-
reported data. It has been estimated that approximately one third of work-related injuries are treated in
emergency departments (Jackson, 2001). While not all work-related injuries are captured in this NEISS-
Work, this system provides useful national estimates of the trends in nonfatal occupational injuries overall
and by nature of injury and event, and demographic characteristics (see, for example, Table 4-2). Notably,
findings from NEISS-Work provide a different picture of the trend in occupational injuries than that pro-
vided by the SOII. Whereas the SOII data indicate a downward trend in occupational injury rates since the
early 1990s, NEISS rates have only more recently declined (Jackson, 2001; A. Richards, NIOSH, person-
al communication, 2017). SOII and NEISS-Work injury rates by age also differ markedly. The findings
from these two systems differ due to differences in the scope of the population covered and reporting by
employers (Marsh et al., 2016; Rosenman, 2016; Tonozzi et al., 2016). A disadvantage of NEISS-Work is
that information on occupation and industry has to be collected from the, often incomplete, medical rec-
ord, making it less useful for targeting prevention measures. Other disadvantages of NEISS include a
small sample size, lack of information about lost work time (other than limited information if the individ-
ual is hospitalized), and limited information about race and ethnicity. NEISS-Work does provide an im-
portant mechanism to conduct follow-back surveys of workers to obtain additional information, and
NIOSH has conducted such surveys when additional resources have been available (Marsh et al., 2016).
Recent follow-back studies by NIOSH found that the employers were aware of the injuries among their
employees who were treated in the emergency departments and identified in the NEISS system. Accord-
ingly, any difference between the increased number of injuries identified in NEISS, as compared to the
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SOII, was not secondary to employers being unaware of the injury (Bhandari et al., 2016; Marsh et al.,
2016; Tonozzi et al., 2016). NHTSA is currently funding NIOSH to conduct targeted surveillance, includ-
ing a follow-back survey of emergency medical service workers using NEISS-Work.

BOX 4-2 Searchable Work-Related Injury and lliness Data
Systems and Resources Maintained By NIOSH

According to the Centers for Disease Control and Prevention (CDC), the Work-Related Injury Statistics
Query System (Work-RISQS) “is an interactive query tool to obtain estimates for the number of nonfatal
occupational injuries treated in U.S. hospital emergency departments (EDs). The data are derived from the
National Electronic Injury Surveillance System—Occupational Supplement (NEISS-Work). Work-RISQS
users may interactively query on worker demographic characteristics, nature of injury, and incident circum-
stances for ED-treated injuries from 1998 through the present to obtain national estimates” (CDC, 2017a).

The CDC states that the “Employed Labor Force query system provides employed worker population
estimates (workers >= 15 years) from 1980 through the present. Estimates may be derived for Onumerous
demographics and work-related characteristics including industry sectors being targeted through the NIOSH
National Occupational Research Agenda (NORA). Estimates are based on a subset of the BLS CPS public
access data files maintained by the NIOSH Division of Safety Research (DSR), Surveillance and Field In-
vestigation Branch, Injury Surveillance Team” (CDC, 2017b).

Furthermore, CDC notes that “BLS developed the Occupational Injury and lliness Classification System
(OIICS) to characterize occupational injury and iliness incidents. OlICS was originally released in 1992. BLS
redesigned OIICS in 2010 with subsequent revisions in 2012. The OIICS includes four hierarchical coding
structures: nature of the injury or iliness; part of body affected by the injury or illness; source and secondary
source of the injury or illness; and event or exposure. NIOSH in collaboration with BLS has developed this
website and the accompanying downloadable software application as a resource for occupational safety
and health researchers, policy makers, employers, and others who may need to use the OIICS for uniformly
characterizing occupational injuries and illnesses or better understanding the national occupational injury
and illness data released by the BLS and NIOSH (CDC, 2017c). To code or use the OIICS coded data, one
would need to properly understand the OIICS Coding Selection Rules” (BLS, 2012;CDC, 2017d).

According to NIOSH, the “Coal Workers’ Health Surveillance Program (CWHSP) Data Query System is
a federally mandated worker medical monitoring program for underground coal miners. Its intent is to pre-
vent early coal workers’ pneumoconiosis (CWP) from progressing to disabling disease. Eligible miners can
obtain periodic chest radiographs. Miners found to have radiographic evidence of CWP are advised of this
and are provided, by law, the opportunity to work in a “low-dust” occupation in the mine. The program is
operated by NIOSH, which has maintained data from this program since its inception in 1970. The data can
be queried to produce tables and maps using the interactive system. The x rays included in this system en-
compass x rays from the Coal Workers’ X-ray Surveillance Program (CWXSP) and the Enhanced Coal
Workers’ Health Surveillance Program. The CWXSP also includes x rays from the National Coal Study (also
known as the National Study of Coal Workers’ Pneumoconiosis) and the Miners’ Choice Health Screening
Program” (NIOSH, 2016b).

National Occupational Mortality Surveillance System (NOMS). NIOSH maintains a database (NOMS)
that includes deaths by cause for most years between 1985 and 2010 where occupation and industry has
been coded on death certificates from a convenience sample of states. The data are provided in a querya-
ble form that prepares estimates of proportional mortality by industry and occupation to allow exploration of
known or potential associations that could lead to research to test hypothesized associations and to exam-
ine impact of prevention activities.

The Work-Related Lung Disease Surveillance System (eWoRLD). This interactive website presents data
on select work-related respiratory diseases. For many of these conditions, related exposure data are also
presented. Data may presented in table, chart, or map format. Information is also available on tobacco use
and smoking status by industry and occupation from the National Health Information Survey.
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TABLE 4-2 Number, Percentage, and Rate of Nonfatal Occupational Ladder Fall Injuries, by Selected
Characteristics and Data Source, United States, 2011
NEISS-Work (nonfatal injuries treated in EDs)

Characteristic Number (95% CI) %" Rate” (95% CI)
Total 34,000 (6,800) 100 2.6 (0.5)
Men 30,100 (#6,300) 89 4 (+0.2)
Women 3,900 (*1,300) 11 0.7 (+0.2)
20-34 11,000 (#£2,500) 32 2.7 (+0.5)
3544 9,900 (#£2,500) 29 33 (#0.6)
45-54 7,100 (#£2,500) 21 22 (+0.5)
55-64 4,400 (*1,500) 13 2.1 (+0.5)
>65 — — —

White, non-Hispanic 19,900 (+6,100) 59 2.2 (+0.4)
Other, non-Hispanic 2,000 (+1,000) 6 0.9 (#0.5)
Hispanic 5,800 (+2,800) 17 3.1 (+1.3)
Unknown — — —

NOTE: CI, confidence interval; ED, emergency department.

“Percentages might not sum to 100 because of exclusions and rounding.

"Per 10,000 FTE workers. Each injury is only counted once, regardless of the number of ED visits. Rates were cal-
culated by CDC based on the number of injuries and the number of primary employed FTE workers from the BLS
Current Population Survey, 2011. Variances for NEISS-Work data and CPS data were pooled to estimate the vari-
ance for injury rates.

SOURCE: Socias et al., 2014.

NIOSH supports additional focused activities to track nonfatal injuries in several industries. For ex-
ample, as described, NIOSH funds the Center for Construction Research and Training, whose in-house
data center uses a wide range of health, employment, and economic data sources to provide information
about health and safety in the construction industry. Findings are routinely updated and published in an
online chart book widely used by industry stakeholders (CPWR, 2013). Given the increasing recognition
of the contribution of workplace violence to the burden of occupational injuries, NIOSH is also working
with the Bureau of Justice, which conducts the National Crime Victimization Survey to improve and re-
port on data on work-related violence.

The agricultural sector poses unique challenges for surveillance given the range of work settings
from large industrial farms relying on a migrant workforce to small family farms where family members
are also at risk. Additionally, the agricultural industry is exempted from many labor protection laws in the
United States. Data on all farm-related fatalities are collected in the multi-source CFOI, which shows
agriculture to have one of highest fatality rates of any industry sector. Data on nonfatal injures among
agriculture workers are collected in the SOII, however, as described, this survey excludes all farms with
fewer than 11 employees. Also, the injury and illness experience of owner operator farms and family
members who work on these farms is not captured as these farms do not meet the BLS criteria for an em-
ployer. Despite limitations, the SOII indicates that the agriculture has one of the highest rates of nonfatal
injuries and illnesses.
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In the past, to provide information not available through the SOII, NIOSH conducted surveillance of
injuries and illnesses among agricultural workers through a series of surveys carried out in collaboration
with U.S. Departments of Agriculture and Labor, which were discontinued in 2015 due to fiscal con-
straints. NIOSH is currently considering alternative approaches to conducting surveillance of health and
safety of production agriculture workers, including the potential role that its extramural program, specifi-
cally, the NIOSH funded regional Agricultural Centers, might play (NIOSH, 2016c). The new proposed
BLS household survey will also need to be evaluated in its ability to identify agriculture related injuries
and illnesses. Legislative changes that allowed BLS to survey employers with less than 11 employees
would be useful but only partially effective to identify nonfatal cases missed in its employer survey, since
it would not address the issue of the owner-operated farm that relies on family members.

Conclusion: Agriculture is a high-risk industry sector where a legislative restriction and par-
ticular work arrangements reduce the ability to obtain accurate counts of nonfatal injuries and ill-
nesses. Future evaluations will need to be conducted to determine if recommended changes are suf-
ficient to address the current limitations in OSH surveillance in agriculture.

State-Based Surveillance of Nonfatal Occupational Injuries

As described in Chapter 3, a small number of states, have established expanded case- and popula-
tion-based surveillance systems for select occupational injuries and illnesses. While most of these ex-
panded state programs focus on occupational illnesses, several states conduct injury surveillance and pre-
vention activities addressing targeted injury types, populations at risk, or industries. State-based work-
related injury surveillance makes use of records from a wide array of data sources—hospitals, emergency
departments, poison control centers, and workers’ compensation systems—to identify and track injuries
and to target intervention and prevention activities (see examples in Box 4-3).

Several of these focused state systems combine data to get a more comprehensive picture of the
condition under surveillance than would be possible with any single data source, and all include interven-
tion and prevention activities. Half of the fundamental state surveillance programs, supported by NIOSH,
use available state data sources to generate a standard set of over 20 occupational health indicators
(Thomsen et al., 2007; CSTE, 2017a). These include several measures of work-related injury risk, such as
the number and rate of work-related hospitalization for severe traumatic injuries (Appendix D). Some
fundamental state programs include targeted efforts focused on specific types of injuries. As described, a
significant advantage of these state-based programs is the ability to identify and address local concerns
working with other government agencies, policy makers, trade associations, unions, and community part-
ners.

Workers’ compensation data have been used extensively for surveillance of work-related injuries,
including musculoskeletal disorders, in several states, particularly where a state agency is the sole insurer
for workers’ compensation, most notably, Washington State and Ohio. In 2015, NIOSH established a
Center for Workers” Compensation Studies to promote the use of these data to improve workplace safety
and health in additional states (see Chapter 6).

Additional Surveillance Systems Relevant to Nonfatal Occupational Injuries

Some of the other surveys and data systems used by NIOSH to conduct surveillance of chronic dis-
ease (described in Table 4-3) also provide information on nonfatal and fatal occupational injuries. An ad-
vantage of such information that is collected within broader public health data systems is that, unlike em-
ployer-based reporting, it allows for the assessment of the contribution of work-related injuries to the
overall injury burden in the United States. For example, a question about activity at time of injury in the
core module of the National Health Interview Survey (NHIS) allowed researchers to estimate that 29 per-
cent of all injuries among the working-age population occurred at work. Among employed men age 55 to
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64 years of age, this figure was 49 percent (Smith et al., 2005). The National Center for Health Statistics
(NCHS) is currently revising the NHIS and it is not clear whether this and other questions relevant to
OSH surveillance will be retained in the core module (see further discussion of NHIS below).

BOX 4-3 Data to Action

Preventing Injuries in Michigan: The Michigan OSH surveillance program uses hospital data and
workers’ compensation data to track amputations, burns, crushing injuries, acute hospitalized injuries,
farm-related injuries, and skull fractures among workers. For example, a crushing injury occurred
when a male worker in his late forties had his gloved hand caught in a hydraulic power press at a furni-
ture manufacturer. The state surveillance program received the report and the incident was referred to
Michigan OSHA. The company was inspected by Michigan OSHA about 3 months after the injury oc-
curred and had not corrected the hazard at the time of the inspection. The company was cited for two
serious violations (not utilizing any point-of-operation guard or device on the press and not establish-
ing a die-setting procedure to ensure guards were properly installed and effective before the press
was released for operation).

Protecting Teens at Work: The Massachusetts Department of Public Health Young Workers Project
(YWP) has used similar data to track injuries to working teens—a population at high risk of being in-
jured on the job. When the surveillance data revealed high numbers of burns in a large franchised res-
taurant chain, interviews with injured teens and follow-up worksite investigations by the YWP found
teens were injured while brewing coffee. This primarily occurred during peak hours with high demand.
Not aware brewing was ongoing, teens were pulling out brew baskets, causing hot coffee slurry to
splash over their hands and wrists causing second and third degree burns. The YWP recommended
that the company work with its equipment suppliers to find an engineering solution to the problem. The
company designed a brewer which locks the coffee funnel until brewing is complete which is being
used in many of the franchised establishments across the country. Other YWP findings have been
used to promote increased protections for youths under Massachusetts’ child labor laws, requirements
that youth job training programs provide health and safety training, and statewide outreach to teens,
parents, teachers, and employers about protecting youth at work.

Industry-Based Surveillance in the Trucking Industry—Washington State’s TIRES Project: In
Washington State, the trucking industry has high workers’ compensation claim rates and costs. Past
research by Washington’s state-based OSH surveillance program indicated that the most common
and costly injuries were musculoskeletal disorders and falls. In response to this problem, Washington
developed the Trucking Injury Reduction Emphasis through Surveillance (TIRES) project. TIRES part-
nered with trucking industry stakeholders including employer associations and unions to further define
the causes of work-related injuries and develop educational materials. Case-based surveillance that
included interviews with injured workers led to the identification of loading and unloading freight, de-
coupling trailers, strapping down loads, and ingress and egress from the cab and trailer as foci for inju-
ry prevention. With the steering committee’s oversight and input, TIRES developed resources for pre-
vention and education. The products focus on identifying workplace hazards and providing low-cost,
simple solutions for injury prevention. During fiscal year 2016, more than 150,000 people accessed
TIRES publications online via the project website (NIOSH, 2015a). TIRES training materials are used
as a major component of the Washington Teamsters Training programs. TIRES researchers also de-
veloped an online simulation training for young truck drivers, safety directors, and company leaders, in
response to requests for more interactive education. These tools have been downloaded more than
30,000 times all over the world, including by TIRES partners in the Alabama Trucking Association
Workers’ Compensation Fund, the Motor Carriers of Montana, and the Safety Driven-Trucking Safety
Council of British Columbia (NIOSH, 2015a).
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Administrative databases originating in the health care system are yet another important source of
information on work-related injuries but their use is currently limited by lack of information on work-
relatedness in these records. Payment information in these data systems indicating workers’ compensation
as payer can be used to identify some but not all work-related cases, as not all workers are covered under
workers’ compensation, and some injured workers who are may not file claims or their claims may be
denied (Spieler and Burton, 2012; Groenewold and Baron, 2013; Sears and Bowman, 2016). The Interna-
tional Classification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) includes a supple-
mental External Cause of Injury code—"“External Cause Status”—that indicates if injury occurred while
engaged in civilian activity for pay or income. ICD-10-CM was implemented in clinical settings in the
fall of 2016 and the extent that these codes are being used in various health data sources remains to be
evaluated.

Conclusion: The use of the supplemental External Cause of Injury codes has substantial po-
tential to enhance the utility of hospital inpatient, emergency department, and outpatient data sys-
tems for OSH surveillance.

Work-Related Musculoskeletal Disorders

NIOSH’s prioritization of research and prevention resources based on burden, need, and impact di-
rects attention towards the detrimental impact that work-related musculoskeletal disorders (WMSDs)
have on workers and social insurance systems. Current estimates of the significant burden of WMSDs
come from the BLS Survey of Occupational Injury and Illness — 31% of all occupational injuries (BLS,
2016g), state-based surveillance programs usually using workers’ compensation data - 43% of compensa-
ble claims in Washington state (Marcum and Adams, 2017), and the National Health Interview Survey
Occupational Health Supplement (CDC, 2017¢). WMSDs likely strain the U.S. Social Security Disability
Insurance (SSDI) System as the expiration of limited benefits provided for long-term disability under
workers’ compensation are “taken-up” by benefits offered under SSDI (Reville and Schoeni, 2004;
O’Leary et al., 2012).

Throughout their history NIOSH and OSHA have recognized work as a risk to musculoskeletal
health (NIOSH, 1997). A comprehensive review by the National Research Council and Institute of Medi-
cine addressed the work-relatedness of musculoskeletal disorders (WMSDs) (NRC, 2001). This review
gave recommendations to BLS to revise their data collection and reporting systems for more comprehen-
sive surveillance of WMSDs and recommended for NIOSH a lead role in “developing uniform definitions
of musculoskeletal disorders for use in clinical diagnosis, epidemiologic research, and data collection for
surveillance systems.” Some of these recommendations to BLS and NIOSH are reiterated in this report,
such as “including details on non-lost-workday injuries or illnesses (as currently provided on lost work-
day injuries) to permit tracking of these events in terms of the variables now collected only for lost work-
day injuries (age, gender, race, occupation, event, source, nature, body part, time on the job)” (NRC,
2001). The report also supported a broader surveillance approach recommending collection of additional
information on the worker’s use of tools and technology, the organizational conditions under which work
is performed and development of exposure assessment tools which could be used for hazard surveillance.

Under current OSHA recordkeeping requirements, establishment level WMSD data are not easily
available and OSHA'’s efforts to improve establishment level recordkeeping requirements identifying
WMSDs on OSHA logs have not been successful (GAO, 2016). The OSHA log prior to 2001 had includ-
ed a column for “repeated trauma cases,” which was inclusive of some MSDs but not all (GAO, 2016).
OSHA’s 2001 revised recordkeeping regulation included a column to identify MSD cases, but was delet-
ed in a 2003 amendment to the standard. In 2010, OSHA proposed to modify the Log 300 form to include
a specific column to identify which injuries are MSDs, which would provide more complete information
on the extent of MSDs both in the workplace and in the SOII, but due to opposition and intervention by
Congress, this proposed addition has not been finalized.
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Current Status of Federal and State Programs and Cross-cutting Issues

In the second decade of the National Occupational Research Agenda (from 2006-2016), industry
sector councils included WMSD surveillance and prevention as part of their research agendas. In both the
second and the third upcoming decade of NORA, NIOSH has included a Musculoskeletal Disorders Cross
Sector Council, which reinforces the ubiquitous, pervasive nature of risk factors for WMSDs in all sectors
of the U.S. economy.

Conclusion: Work-related musculoskeletal disorders represent a large physical and economic
burden on the U.S. workforce demanding a continued emphasis on surveillance of these disorders.

OCCUPATIONAL DISEASE SURVEILLANCE

Surveillance of diseases in which an occupational hazard or hazards were the cause or contributing
factor is especially challenging because the illnesses of interest (e.g., coronary artery disease, chronic ob-
structive pulmonary disease [COPD], lung cancer, and renal failure) can often have many potential risk
factors, including work, that can contribute to disease development, and there is often substantial lag time
between initial exposure and disease onset. Limited emphasis on occupational health in medical school
curricula leaves most physicians ill equipped to assess work-relatedness of multifactorial conditions,
which adds to the challenge (Michas and Iacono, 2008). The importance of work among the causes for
these multifactorial conditions is underappreciated. Estimates of the preventable causes of these condi-
tions generally ignores the impact of work resulting in incidence, prevalence, and mortality estimates that
fail to identify primary prevention opportunities in the workplace. While the fraction of multifactorial ill-
nesses that can be attributed to work may be small for common conditions such as lung cancer, workplace
exposures may still account for a substantial human and economic burden. For example, consensus state-
ments from the American Thoracic Society (ATS) based on the review of the medical literature have con-
cluded that 15 percent of new-onset asthma among adults is caused by workplace exposures and that an-
other 25 percent of adult asthma is work aggravated (Balmes et al., 2003; Torén and Blanc, 2009;
Henneberger et al., 2011; Blanc, 2012). Similarly, the ATS and others have estimated that work exposures
contribute to at least 15 percent of COPD cases (Hnizdo et al., 2002; Balmes et al., 2003; Raherison and
Girodet, 2009). Other estimates of the attributable risk of work have been developed: 6.3 to 18 percent of
coronary artery disease deaths, and 8.2 to 14.5 percent of chronic renal failure deaths (Steenland et al.,
2003). A recent systematic review that covered 46 years and 8,000 published studies found good evidence
for the role of a variety of chemical exposures in heart disease, pulmonary heart disease, stroke, and high
blood pressure (SBU, 2017).

In considering surveillance of long-latency conditions, it is useful to distinguish between diseases
(such as silicosis and coal workers’ pneumoconiosis) that are almost invariably work related, and the di-
agnosis itself as an indicator for work-relatedness (pathognomonic occupational diseases) and multifacto-
rial diseases for which occupational causes are only one of a number of contributing factors. Approaches
to surveillance of the long-latency work-related pathognomonic diseases and common multifactorial dis-
eases differ markedly. For pathognomonic diseases, data sources such as hospital discharge records that
include diagnostic information can be used for surveillance to assess extent of the condition. Surveillance
of multifactorial diseases is much more challenging. For conditions with known occupational etiology
and a relatively high fraction attributed to work such as asthma or COPD, case-based approaches that in-
volve follow-up with individuals or their providers to ascertain work-relatedness and sources of exposure
are feasible. Also, surveillance of exposures can be a useful adjunct (see discussion of hazard and expo-
sure surveillance below).

Surveillance of common multifactorial conditions, where the occupational contributions are less
well studied but where the conditions are prevalent in the adult population (e.g., coronary artery disease,
mental disorders) has generally been restricted to monitoring patterns of disease in relation to basic em-
ployment information (e.g., usual industry and occupation). Results from these efforts have been used to
generate hypotheses about potential occupational associations that inform research priorities, and the ap-
proach may identify statistical aberrations (hot spots) that warrant follow-up. Research on cardiovascular
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disease (Fang et al., 2010; Costello et al., 2016; Du et al., 2016) and mental disorders (LaMontagne et al.,
2008; Cohidon et al., 2012; Niedhammer et al., 2014; Theorell et al., 2015) has identified work-related
risk factors that could be incorporated into surveillance efforts. For example, increased risk of cardiovas-
cular disease among those exposed to fine particulates and of mental health problems among those work-
ing in stressful environments. In such efforts, disease and exposure information would need to be linked
(see Chapter 6).

There are opportunities to advance knowledge about the importance of occupation as a contributor
to many health conditions that have multifactor etiology with more extensive information about the em-
ployment history of individuals. The occupational medicine community has long advocated the collection
of a more extensive occupational history in the individual patient’s medical record. These efforts have
focused primarily on physician education but with little success. The potential of obtaining occupational
information systematically through the electronic health record (EHR; see Chapter 6) offers a new oppor-
tunity to expand understanding of the relationship of work to chronic health conditions. Once in the EHR,
current occupational information and, more importantly, the development of full occupational histories
will permit examination of specific common conditions to seek important signals of occupational factors.
Once noted, these can be tracked, hot spots can be identified, and formal etiologic studies can be planned.

It has been long recognized that the SOII is not an adequate source of information on occupational
illnesses. The SOII captures only a limited percentage of acute illnesses such as dermatitis and few of the
long-latency occupational illnesses with some relationship to work (Windau et al., 1991; Luckhaupt et al.,
2013a; Alarcon, 2016). Although the 1987 NRC report recommended that NIOSH take the lead in occu-
pational disease surveillance and develop a comprehensive national surveillance system using a wide va-
riety of data, this funding to do so has not been provided to NIOSH. Rather, over the past several decades,
NIOSH has taken more limited steps to advance surveillance of occupational disease.

The major strategies used by NIOSH have been to leverage use of existing health data sources and
surveys and to support state health agencies in building case- and population-based surveillance systems
for select occupational health conditions. Key systems and approaches currently in place are listed in Ta-
ble 4-4 and described briefly below.

Death Certificate Data

Since 1980, NIOSH has partnered with up to 30 states and the NCHS to obtain death certificate data
and to code the narratives in these records on usual industry and occupation according to the Census Bu-
reau’s Industry and Occupation classification system. The death certificate data from these states (includ-
ing underlying and contributory causes of death, demographic data, and usual industry and occupation
information) serve as the basis for the NOMS system which is used by NIOSH to monitor trends in
chronic disease and other causes of mortality by occupation and industry. Occupational diseases such as
asbestosis or silicosis that are almost always work related can also be characterized. NIOSH and other
researchers have published studies based on analyses of these data that have both confirmed previous
risks and pointed to new associations that require further research (Dubrow et al., 1987; Blair et al., 1993;
CDC, 1995; Burnett et al., 1997; Savitz et al., 1998; Colt et al., 2001; Luckhaupt and Calvert, 2008; Rob-
inson et al., 2015). Findings are periodically updated and made available on an interactive NIOSH web-
site (Box 4-2).

Electronic death registration systems, now implemented in most states, provide NIOSH with the op-
portunity to include more states and provide more timely coded industry and occupation data (PHII, 2016)
NIOSH is planning to conduct a pilot effort with NCHS in 2018 to apply computer-assisted coding tools
to code all industry and occupation data collected in real time from the 17 states now participating in
NOMS. If successful, this partnership will provide the opportunity to analyze mortality patterns by indus-
try and occupation in all 50 states.
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The National Occupational Respiratory Mortality System (NORMS) is an interactive data system
that is based on mortality data from death certificates provided to NIOSH annually by the NCHS (see Box
4-2). This national database contains information about deaths from 1968 forward with underlying or con-
tributory causes of death from select respiratory conditions known to be associated with work: pneumo-
coniosis, hypersensitivity pneumonitis (since 1979), and mesothelioma (since 1999) (Figure 4-4). Counts,
age-adjusted rates, and potential years of life lost for all U.S. residents and some states and counties by
age, gender, and race are generated from the database for various time periods and included in NIOSH’s
electronic Work and Occupational Lung Disease (eWoRLD) system, an interactive web-based application
that presents data on both occupational morbidity and mortality due to respiratory disease (NIOSH,
2017d; see Box 4-2). The national database does not include information about the usual industry and oc-
cupation of the decedent. To address this, data from states participating in NOMS (see above) are incor-
porated in the NORMS system and used to monitor mortality patterns of a broader range of respiratory
diseases by industry and occupation. This “industry and occupation database” includes information on
deaths due to chronic obstructive lung disease, asthma, influenza, lung cancer, mycobacterial infection,
pleural plaques, and tuberculosis in addition to the work-related respiratory diseases named above. Sur-
veillance findings from this database, including proportionate mortality ratios for respiratory diseases by
industry and occupation for several time periods, are likewise included in the eWoRLD. NORMS also
includes tools for data users including crosswalks for comparing changes in the Census Bureau’s Industry
and Occupation Classification System codes over time (1990 and 2000 revisions) and Census population
estimates used by the system in calculating mortality rates.
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FIGURE 4-4. Malignant mesothelioma annualized age-adjusted death rate* per 1 million population, 1 by state,
United States, 1999-2015.

*Age-adjusted death rates were calculated by applying age-specific death rates to the 2000 U.S. standard population
age distribution (CDC, 2017f). In two states (Maine and Washington), the age-adjusted death rate exceeded 20 per
million per year.

tDecedents aged >25 years for whom the International Classification of Diseases, 10th Revision, codes C45.0 (mes-
othelioma of pleura), C45.1 (mesothelioma of peritoneum), C45.2 (mesothelioma of pericardium), C45.7 (mesothe-
lioma of other sites), or C45.9 (mesothelioma, unspecified) were listed on death certificates were identified using
CDC multiple cause-of-death data for 1999-2015.

SOURCE: Mazurek et al., 2017.
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Health Survey Data

The NHIS has been used by NIOSH and others to assess workers’ health. The NHIS is an ongoing
annual household survey of approximately 35,000 households and 87,500 individuals conducted by the
NCHS (NCHS, 2016). The survey is designed to represent the civilian noninstitutionalized population
residing in the United States at the time of the interview. Its primary objective is to obtain national esti-
mates of health care utilization, health conditions, health status, insurance coverage, and access, as well as
to monitor trends in illness and disability in the nation. The NHIS consists of a core set of questions that
have remained relatively unchanged along with supplemental questions that vary. Historically the core
questions have collected basic employment information (employment status, current occupation, and in-
dustry) so that NHIS data from every year could be used to study general trends in chronic disease and
other health conditions by industry and occupation. NIOSH has periodically analyzed data from this gen-
eral health section to provide baseline information on the health status of the workforce in major industry
sectors (Table 4-5). As mentioned above, the NHIS is currently undergoing revision and the most recent
proposal is to collect industry and occupation information on a rotating basis (NCHS, 2017). This would
substantially reduce the utility of the data for examining not only health outcomes and disability but
health care access and utilization as well as work-related health behaviors.

TABLE 4-5 Prevalence of Selected Health Conditions, Work Organization and Psychosocial Factors, and
Physical and Chemical Exposures Among U.S. Workers (health care sector versus all U.S. workers, 2010)
All U.S. Workers Health Care Sector

Prevalence (%) Prevalence (%)
In the past 12 Months”
Dermatitis 9.8 11.
Health Conditions Carpal tunnel syndrome 3.1 33
Current asthma 7.2 8.7
Injury or poisoning at work 2.8 3.6%
Work >60 hours a week” 7.2 53
Work >48 hours a week” 18.7 144
Work Organization Factors Nonstandard work arrangements” 18.7 10.7
Temporary employment” 7.2 3.9
Nonstandard shifts” 28.7 29.0
Job insecurity” 31.7 22.8
Psychosocial Exposures Work-family imbalance® 16.3 16.9
Hostile work environments” 7.8 9.1
Exposure to potential skin hazards at work” 20.6 25.7
. . Exposure to secondhand smoke at work? 10.0 8.3
Physical/Chemical Exposures
Exposure to outdoor work” 24.7 6.9
Exposure to vapors, gas, dust, or fumes® 25.0 14.2

“Among U.S. adults who have worked in the past 12 months.

’Among U.S. adults who have worked in the past 12 months, who only held one job.

“Among U.S. adults who were employed in the week prior to interview.

“Among nonsmoking U.S. adults who have worked in the past 12 months.

“Exposure during longest-held job (all other exposures refer to current or most recent job).

*These estimates have a relative standard error >30% and <50% and should be used with caution as they do not
meet NCHS reliability/precision standards.

SOURCE: NIOSH, 2013.
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Periodically NIOSH funds occupational health supplements (NHIS-OSH) to collect national-level
data on various occupational health outcomes and exposures, focusing on information not available in the
SOII (NIOSH, 2016d).

An advantage of collecting supplemental OSH data through the NHIS is that the data can be used to
provide current national estimates on the prevalence of common work-related health conditions and expo-
sures by industry and occupation (CSTE, 2013a). NIOSH also uses such data to assess progress in meet-
ing the Healthy People 2020 objective concerning patient-physician communication regarding asthma and
work (HHS, 2017). Additionally, NIOSH researchers have used the data for topical research, including,
for example, the congruence between current and usual occupation, and links between workplace mis-
treatment and sickness absenteeism (Luckhaupt et al., 2013b; Asfaw et al., 2014). The implementation of
the OSH supplement on an ad hoc basis has been identified as problematic (CSTE, 2013a). There is a
need for an ongoing NIOSH commitment to periodically incorporate the OSH supplement in the NHIS if
this approach is to provide information about trends over time. With this recognition, NIOSH plans to
support the supplement every 5 years; however, there is concern about funding as the survey costs are
substantially increasing (Schnorr, 2016). Also, the wide range of potential questions related to occupa-
tional safety and health in light of the need to limit survey length raises challenges in consistently collect-
ing data over time.

Conclusion: Pending the outcome of the proposed BLS pilot household survey, the periodic
administration of the OHS supplement would need to be reevaluated.

NIOSH is engaged in a number of additional activities to incorporate occupational information in
existing health surveys and data systems. These are described in Chapter 6.

Medical Monitoring Program Data

Several ongoing programs that routinely monitor worker health in specific industries provide data
useful for occupational health and safety surveillance. The NIOSH Coal Workers’ Health Surveillance
Program is a medical monitoring program established by the Federal Coal Mine Health and Safety Act of
1969 (P.L. 91-173; NIOSH, 2017¢). The intent is to prevent early coal workers’ pneumoconiosis from
progressing to a disabling disease. Up to 2014, the program was based on voluntary participation of min-
ers in medical examinations that included chest radiographs interpreted by physicians with special train-
ing and certification by NIOSH (B readers'’), spirometry, and medical histories. Since 2014, new miners
are required to participate in the program when first employed (preplacement) and at 3 years after hire.
NIOSH compiles the data to describe the prevalence of coal workers’ pneumoconiosis and disseminates
findings through a data query system (see Box 4-2). Despite the success in using these B-reader reports to
conduct surveillance for coal workers’ pneumoconiosis, no similar program has been set up for other
common pneumoconiosis such as asbestosis or silicosis.

NIOSH has also encouraged large audiometry-testing firms to participate in a surveillance system
for noise-induced hearing loss. These firms voluntarily submit audiometric hearing tests. The results have
been published in peer-reviewed publications (Masterson et al., 2014). Results are analyzed by geograph-
ic regions and industry sector. NIOSH has used data from the National Health and Nutrition Examination
Survey to examine the prevalence of hearing loss by occupation and industry (Tak et al., 2009); individual
states have used the BRFSS data (Stanbury et al., 2008) and case-based reporting by audiologists (MSU
and MI DELEG, 2009).

OSHA requires medical monitoring of workers exposed to a number of hazards, including asbestos,
noise and silica. The asbestos and silica regulations require both chest radiographs and spirometry. The

""A “B reader” is a licensed physician who has passed a test of interpreting 125 chest films for pneumoconiosis.
The B reader maintains their certification by passing a test interpreting 75 chest films for pneumoconioses every 4
years. The testing/certification is part of regulations administered by NIOSH.
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noise regulation requires audiometric testing. There is, however, no provision in these regulations to col-
lect the results of the medical testing and use the data for surveillance of these conditions. In addition to
mandatory medical monitoring programs, NIOSH, medical specialties and industry trade groups have de-
veloped recommended medical monitoring for individuals working with multiple substances, for example
diacetyl and isocyanates.

Conclusion: NIOSH has effectively used the results from a mandatory medical monitoring
program for coal miners and a voluntary program for noise exposed workers for occupational ill-
ness surveillance. Use of the results of mandatory medical monitoring required by OSHA and the
recommended medical monitoring conducted by employers has the potential to improve surveil-
lance data for selected occupational illnesses.

Infectious Disease Surveillance

Infectious diseases can be an important public health problem in many different work settings (Mo-
linari et al., 2007; Keech and Beardsworth, 2008; Edwards et al., 2016). Some work environments present
increased risk of select infectious diseases. For example, livestock workers have been shown to be at risk
of methicillin-resistant Staphylococcus aureus infections, hepatitis, Q fever, leptospirosis, and antibiotic-
resistant Escherichia coli (Klous et al., 2016). Child care workers are at risk of several infectious diseas-
es: cytomegalovirus through contact with toys or diaper changes, hepatitis B and C, and human immuno-
deficiency virus (HIV) transmitted through blood, and a variety of enteric pathogens such as hepatitis A,
cryptosporidium, giardia, shigella, campylobacter, enteroviruses, and rotavirus transmitted by fecal-oral
contamination through diaper changes or via sink faucets and the hands of child care workers or children
(Reves and Pickering, 1992; Churchill and Pickering, 1997; Cordell et al., 2004). Health care workers can
be exposed to several infectious agents through sharp injuries (e.g., HIV, hepatitis B virus, and hepatitis C
virus; NIOSH, 2017f) as well as through direct patient care (e.g., pertussis and meningococcus) and the
contaminated environment (e.g., Clostridium difficile) (Weber and Rutala, 2016). And both health care
workers and corrections officers are at increased risk for tuberculosis (IOM, 2001; NIOSH, 2016¢).

The workplace can also be a critical locus for transmission of infectious disease, regardless of initial
causation. For example, the annual epidemics of influenza A that are tracked around the world impact
workplaces of many types. Influenza can lead to pneumonia and dehydration and can worsen long-term
medical conditions, such as congestive heart failure, asthma, or diabetes. Timely information about work-
related transmission of infectious diseases can be strategically important to facilitate rapid assessment and
intervention to control the spread of disease to other workers and the public, particularly workers in criti-
cal and public-related services such as health care, medical waste treatment, emergency response, postal
and package delivery, utilities, and transportation.

In the United States, state, local, and territorial public health agencies take the lead on receiving cas-
es of specified infectious conditions. The Council of State and Territorial Epidemiologists (CSTE) is re-
sponsible for defining and recommending which diseases and conditions are nationally notifiable and re-
ported to CDC. All but five of the nationally notifiable diseases are infectious diseases. States voluntarily
report these conditions to disease-specific CDC programs through the Nationally Notifiable Disease Sur-
veillance Systems (NNDSS).

Of the 90 conditions included in the NNDSS, approximately 36 include some information on work
largely because of one or more specific work relationships. As noted, information about work is important
not only in identifying the exposure source for reported cases but to address the workplace as a locus of
potential disease transmission. However, the occupational data collected currently are not harmonized
across conditions nor coded using a standard coding system. CDC is undergoing an agency-wide effort
both to harmonize the variables collected in its surveillance systems and to improve the NNDSS techno-
logical infrastructure by basing it on interoperable, standardized data and exchange mechanisms. CSTE
has recommended that CDC incorporate industry and occupation and other work information as appropri-
ate in CDC surveillance systems as feasible (CSTE, 2014). This ongoing work provides an important op-
portunity for NIOSH and its state partners to influence collection and harmonization of industry and oc-
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cupation information for conditions within the NNDSS. There appears to be increasing recognition that
standardized collection and coding of industry and occupation information could substantially enhance
surveillance of infectious diseases in relation to work, a significant gap in OSH surveillance. NIOSH and
CSTE are currently engaged with colleagues at CDC to identify next steps to be taken to move this for-
ward. In a related effort, they are also collaborating in the development of a Reportable Condition
Knowledge Management System, a system designed by CSTE as a web portal for public health agencies
to manage reporting criteria to facilitate automatic electronic case reporting of reportable and notifiable
conditions documented in electronic health records (CSTE, 2017b).

On another front, given the multiple hazards, including exposure to infectious disease, faced by
heath care workers, NIOSH has developed the Occupational Health Safety Network (OHSN). OHSN is a
web-based application to collect standardized data from employers on common work-related injuries and
illnesses among hospital workers, which includes a module to collect information on injuries from con-
taminated needles and other sharp devices (sharps injuries). A convenience sample of 114 hospital sys-
tems (2014 data) is currently reporting data through OHSN. As part of its state funded activity, NIOSH
also contributes to the support of the Sharps Injury Surveillance System in Massachusetts. State law in
Massachusetts requires hospitals to report case-level data on all sharps injuries to the state health depart-
ment annually. Sharps injury surveillance is essentially an exposure surveillance system, as the focus is
not on the injury or the development of an infection but the sharp injury as an indicator of potential expo-
sure to blood-borne pathogens.

OSH surveillance programs in state health agencies may also collaborate with their infectious dis-
ease programs to investigate and address clusters of infectious disease in the workplace. For example,
occupational safety and health staff worked with infectious disease colleagues in California to identify,
investigate, and prevent coccidiomycoses among construction workers in the solar industry (Wilken et al.,
2015).

Conclusion: Further work is needed to increase collaboration between infectious and occupa-
tional public health programs at the state and federal levels to ensure that information on work is
regularly collected and considered as part of infectious disease surveillance activity, including in-
vestigations.

State-Based Surveillance Systems for Occupational Disease Surveillance

Approximately 10 states have built on mandatory state disease reporting requirements to implement
case-based surveillance of selected occupational disease using a model initially developed by NIOSH—
the Sentinel Event Notification System for Occupational Risks (SENSOR) (Rutstein et al., 1983; Baker,
1989). This model is based on the concept of a sentinel health event in which a single event is considered
a sentinel or warning sign that the prevention system has failed and follow-up with the worker and/or the
worksite may be warranted to prevent additional cases (Baker, 1989). Initially based primarily on case
reporting by healthcare providers, the model has evolved over time to include use of multiple sources
such as death certificates, administrative data sources such as statewide hospital data sets and worker’s
compensation records, laboratory reports, and other sources such as calls to poison control centers and
agricultural extension programs, for case ascertainment, e.g., silicosis (Schleiff et al., 2016). NIOSH iden-
tifies national priorities for targeted funding and states have the option of proposing their own targets.
Case definitions for surveillance, which have been developed by NIOSH and the states, are used to con-
firm cases. Case follow-up may include public health investigations of the worksite, referrals to OSHA or
other agencies to control exposures and protect other workers at risk, and steps to ensure the affected in-
dividual has appropriate medical treatment. Follow-up also allows for collection of additional data to bet-
ter understand the epidemiology of the disease. Summary data are used by states to target broader-based
prevention efforts and have included, for example, dissemination of prevention recommendations; chang-
es in state policies; and educational outreach to employers, workers, and health care providers. While data
from case-based surveillance may or may not be complete or representative, summary findings can identi-

Prepublication Copy 75

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

A Smarter National Surveillance System for Occupational Safety and Health in the 2 1st Century

fy new hazards and provide important otherwise unavailable information to inform prevention efforts
(Rosenman et al., 2003).

Currently state-based surveillance systems are in place for surveillance of work-related lung disease,
with a focus on asthma and silicosis, and pesticide-related injury and illnesses. All use multiple data
sources for case ascertainment and data to inform prevention efforts. Participating states also submit their
data to NIOSH for aggregation and analysis to gain a broader understanding of the problems, fill gaps in
national level surveillance, and foster prevention activities such as those described in the following exam-
ples. Findings of work-related asthma associated with cleaning products in multiple states have led to
changes in national policies regarding certification of products as “green cleaners” only if they contain no
known asthma-causing chemicals (Green Seal Institutional Cleaning Products, 2017). Data from multiple
states on illness associated with the use of pesticide-releasing foggers led the Environmental Protection
Agency to issue new requirements for product labeling to improve user understanding of risks and safe
use (CDC, 2008).

Additionally, 28 states participate in the NIOSH Adult Blood Lead Epidemiology and Surveillance
(ABLES) program (2015 data). These states require clinical laboratories to submit reports of blood lead
tests in both adults (and children) to a state health agency. Blood lead levels (BLLs) at or above the refer-
ence level of 5 ug/dL are considered an indicator of exposure (CSTE, 2015b). Laboratory reports general-
ly do not contain information about the industry or occupation of the affected worker. States conduct fol-
low-up of individual cases based on blood lead levels to ensure adequate medical treatment and removal
from exposure and to identify the source of exposure, including industry of the affected worker, and to
control exposures. Many state health agencies work with OSHA to conduct follow-up in workplaces
where cases were exposed to lead. Summary data are used to monitor trends and to identify high-risk in-
dustries and communities for outreach. States participating in ABLES submit their data to NIOSH and
summary findings are published annually (Alarcon, 2016). The NIOSH ABLES program, which provides
resources for adult blood lead surveillance in most of the participating states, reports that the program has
contributed to a greater than 60 percent decline in the prevalence of BLLs >25 pg/dL among adults in the
United States from 1994 through 2013 (NIOSH, 2016f) (Figure 4-5) A limited number of states have de-
veloped similar laboratory-based surveillance systems for other metals such as cadmium and mercury
(e.g., New York and Michigan; New York State Department of Health, 2016; MI DHHS, 2015).

The occupational health indicators generated by NIOSH funded OSH programs in about half the
states include measures of several diseases almost always caused by work such as mesothelioma and as-
bestosis as well as elevated blood lead levels in adults and occupationally related calls to poison control
centers (Appendix D).

Summary

In echoing the conclusions of the 1987 NRC committee, there are no modifications of the BLS em-
ployer survey that would enable it to measure the occurrence of occupational illnesses. Studies have doc-
umented that the SOII only captures a limited percentage of acute illnesses is even less useful in counting
long-latency occupational illnesses. Individual states and NIOSH collect occupational illness surveillance
data but the data are not compiled and findings regularly released. Individual research publications, sur-
veillance reports, and web applications are used to disseminate findings but not with all occupational ill-
nesses combined, not in conjunction with the release of the BLS SOII data, and not on a regularly sched-
uled basis.

Recommendation B: NIOSH, working with the state occupational safety and health surveil-
lance programs and across divisions within the agency, should develop a methodology and coordi-
nated system for surveillance of both fatal and nonfatal occupational disease using multiple data
sources. The data should be analyzed, interpreted, and presented regularly in a comprehensive public re-
port.
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The data sources to be considered should include reporting by audiometric providers, disease regis-
tries (such as cancer and chronic renal failure), hospitals, laboratories, physicians, poison control centers,
and health surveys as well as appropriate exposure databases. It is important that illness data collected by
the states and NIOSH be analyzed and released in a timely manner. The data should be released in con-
junction with BLS illness data in a manner that does not delay data released by BLS.

In the near term,

e NIOSH should combine information from the existing focused occupational disease surveillance
systems (e.g., ABLES, pesticide illness, silicosis surveillance, and NORMS) and mesothelioma
from cancer registries and other relevant occupational health indicators to provide a more com-
prehensive annual report on the extent of occupational illness morbidity and mortality that can be
released in conjunction with information from the SOII. Methods for extrapolating from available
data to generate national estimates should be explored.

e To enhance surveillance of occupational lung disease, NIOSH should require all B readers to re-
port all chest radiographs interpreted to be positive for all types of pneumoconiosis.

e Increased collaboration between NIOSH and CDC infectious disease surveillance programs, with
improved collection of occupational information, will be important to improve documentation of
endemic and epidemic infectious disease related to work.
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FIGURE 4-5 National prevalence rate* of reported cases of elevated blood lead levels (BLLs), by year (Alarcon,
2016).

*Per 100,000 employed adults aged >16 years. Denominator data extracted from 2015 U.S. Department of Labor,
Bureau of Labor Statistics Local Area Unemployment Statistics (LAUS) program (http://www.bls.gov/lau/staa
data.txt).

tSince 2009, the case definition for an elevated blood lead level is a BLL >10 pg/dL. For historical comparisons,
prevalence rates at the previous case definition (BLL >25 pg/dL) are provided.

NOTE: A total of 30 states submitted data in 2013 (down from 41 states in 2012): Alabama, Alaska, Arizona, Cali-
fornia, Colorado, Connecticut, Florida, Georgia, Illinois, Indiana, lowa, Kentucky, Louisiana, Maryland, Massachu-
setts, Michigan, Minnesota, Missouri, Nebraska, New Jersey, New Mexico, New York, North Carolina, Oklahoma,
Oregon, Pennsylvania, Vermont, Washington, Wisconsin, and Wyoming. Massachusetts provided data for BLLs >
25 pg/dL. For 2013, the first number is the number of states reporting BLLs > 25 pg/dL (i.e., 30 states in 2013), and
the second number is the number of states reporting BLLs > 10 pg/dL (i.e., 29 states in 2013).
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In the longer term,
e QGaps identified in the occupational illness surveillance system will need to be addressed through
future developments that may involve
o New or modified state regulations, requiring close coordination with the states, many of
which have already promulgated reporting regulations.

o Inference of occupational disease burden and trends that result from enhanced exposure as-
sessment (Recommendation H, see Chapter 6).

o Updating the list of occupational sentinel health events, establishing additional criteria for es-
tablishing a link between workplace exposures and common diseases.

e Action on recommendations that address the inclusion of occupational information in medical
records (see Recommendation J, see Chapter 7), federal health surveys and public health surveil-
lance systems (Recommendation M, see Chapter 7), and automated coding of the industry and
occupation information (see Recommendation L, see Chapter 7) will be important for ensuring
the optimal implementation over time of this recommendation.

OCCUPATIONAL HAZARD AND EXPOSURE SURVEILLANCE

Occupational hazard surveillance is the systematic assessment of the occurrence of workplace risks
with potential to contribute to health, disease, and injury among working populations, Exposure surveil-
lance measures actual risk by including distribution of, and the secular trends in exposure to workplace
risks. In a public health context, hazard or exposure surveillance identifies settings or individuals ex-
posed to hazardous levels of specific agents allowing for intervention to reduce risk. While there is no
comprehensive occupational exposure surveillance system in the United States, the concept has been dis-
cussed over the past several decades and was included in the 1987 NRC report.

Risk is defined as the combination of hazard and exposure. A hazard is a substance or condition
with an inherent ability to harm; for example, in the case of chemicals, the material’s toxicity is the point
of reference, while for radiant energy, the wavelength determines the hazard. Harm results when individ-
uals or populations come into contact with, and are exposed to, the hazard. Both the intensity and the du-
ration of exposure are important to determine. For some hazardous exposures the harm can just be acute
(e.g., acute poisoning by carbon monoxide), for others the harms are cumulative or latent and cause or
contribute to chronic disease (e.g., asbestos), and for others the harm may be both acute and chronic (e.g.,
lead).

The 1987 NRC report identified hazard and exposure surveillance as a priority and presented four
recommendations:

e OSHA should include quantitative exposure information in its publicly available database.

e OSHA should require submission of all exposure measurements required by industry in comply-
ing with OSHA standards.

e NIOSH should compile and publish exposure data collected during health hazard evaluations as
well as analyze these data to characterize the evaluated industries.

e NIOSH should include quantitative exposures in any future occupational hazard surveys.

Opportunities for creating systems to address these recommendations have been challenging; never-
theless, significant advances have been made. OSHA responded positively to the recommendations by
including quantitative industrial hygiene measurements in their publicly available Integrated Management
Information System (IMIS), and these data are now being explored by researchers for quality and poten-
tial intervention research approaches. In addition, the NIOSH divisions focused on respiratory health and
on surveillance utilize IMIS data for surveillance purposes. However, the specific goals and procedures
for use of these data for ongoing surveillance have not been defined. In addition, NIOSH has compiled

78 Prepublication Copy

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century
Current Status of Federal and State Programs and Cross-cutting Issues

and created exposure-specific databases derived from the health hazard evaluation (HHE) investigations
and to date have posted data for lead and noise (NIOSH, 2015b). Data on formaldehyde exposures are
expected to be posted soon.

Large-scale hazard surveys, such as the National Occupational Hazards Survey (NOHS) and the Na-
tional Occupational Exposure Survey (NOES) (see also Chapter 6), have not been conducted since the
1980s and those data, which were widely used, are now considered out of date and of limited utility
(NIOSH, 1974; NIOSH, 2017g). In 2011, NIOSH conducted a web-based survey of health care work-
ers—the Health and Safety Practices Survey of Healthcare Workers—to evaluate the extent of the use of
well-known precautionary practices to minimize exposure to chemical hazards (NIOSH, 2017h). The
primary lessons learned were that

e recommended exposure controls are not always implemented by the employer or employees;

e barriers to use of personal protective equipment (PPE) include that PPE is not provided or the
perceived risk of exposure is underestimated, even for highly toxic chemicals such as chemother-
apeutic drugs; and

e research is needed to evaluate factors preventing the use of safe handling practices.

Problems with a web-based survey were characterized and difficulty in reaching some of the health
care worker component groups (housekeeping and environmental services) was noted. OSHA’s publicly
available IMIS and Chemical Exposure Health Data (CEHD) include quantitative industrial hygiene
measurements from a variety of sources.'' Assessment of IMIS data from the 1980s found that, despite
the limitations in using exposure data from a compliance database, some surveillance objectives are met
when examining exposures to airborne lead and airborne silica. An analysis of the airborne concentrations
of lead collected during OSHA compliance inspections from 1979 to 1985 identified 52 industries which
had more than one-third of the median air lead levels measured that were greater than the permissible ex-
posure limit (Froines et al., 1990). The data developed in this analysis also indicated the need to investi-
gate certain industries with high exposures but few inspections. Methods were also developed that permit
ranking of potentially hazardous industries in a geographic area using IMIS data.

Researchers have continued to explore the effective use of IMIS data for risk characterization. A
systematic review of studies using or analyzing IMIS data identified 29 such studies, most of which fo-
cused on single analytes such as lead or silica (Lavoue et al., 2013a). These authors also identified poten-
tial biases due to underreporting of values under the limit of detection. However, despite the limitations of
these data, their potential for ongoing hazard characterization was highlighted. Additional modeling of the
IMIS data using ancillary information about the workplace and its history of inspection demonstrated ad-
ditional utility of the IMIS data in understanding some workplace characteristics associated with higher
exposure levels (Sarazin et al., 2016). A number of other studies examining specific issues, for instance
isocyanate asthma, have used IMIS data to identify and characterize high-risk conditions (Lefkowitz et
al., 2015).

Despite the above examples using IMIS data, the limitations of using compliance data for surveil-
lance are well recognized. The data are not comprehensive or balanced with respect to the exposures
characterized, the workplaces or jobs selected for monitoring, or the complete reporting of results. In ad-
dition, although making these data available to the public is a big step forward, they are not routinely dis-
seminated in a simple way for use by the public or health agencies. Promising developments in the sur-
veillance of occupational hazards and exposures is further discussed in Chapter 6.

""The CEHD, available since 2010 as part of the OSHA Information System, also contains quantitative industrial
hygiene measurements but these are limited to those that are processed by the OSHA Salt Lake Technical Center.
The CEHD and IMIS have a significant degree of overlap (about 50 percent) but each data set contains a substantial
amount of unique data (Lavoue et al., 2013a,b).
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CROSS-CUTTING ISSUES

This section provides a brief overview of several topics relevant across the different end points un-
der surveillance: the role of state programs, surveillance research, and sources of information on popula-
tions at risk.

State-Based OSH Surveillance Programs

The 1987 NRC panel recognized the importance of the state-federal partnership and recommended
that NIOSH continue and expand its efforts to develop the occupational health surveillance capability of
state health departments through technical assistance and financial support. NIOSH responded positively
to these recommendations and, even in the absence of additional dedicated federal funding for surveil-
lance, now supports some level of OSH surveillance activity in 27 of the states.'” Initially, in the late
1980s, state activities focused largely on exploring use of death certificate and cancer registry data to ex-
amine patterns of disease in relation to employment characteristics. Today, states are exploring many dif-
ferent data sources, in some instances as part of multisource surveillance systems, to meet state surveil-
lance objectives and to inform action to improve worker safety and health, while helping to fill gaps in
national surveillance.

There are many recognized benefits: the state programs have access to unique state data sources;
they are in a position to conduct case- as well as population-based surveillance with the attendant respon-
sibility to follow up in individual workplaces; and, because the states have legal access to key identifiers,
they are able to link data sources to develop a more comprehensive understanding of the magnitude and
distribution of the conditions under surveillance. The states have also demonstrated the critical position
they are in to use the surveillance findings to promote practical actions to improve worker safety and
health.

While important advances have been made in OSH surveillance at the state level, there are signifi-
cant obstacles to building effective programs across the nation. As described in Chapter 3, worker safety
and health is seen largely as a responsibility of the Department of Labor. As a result, occupational health
and safety and OSH surveillance have remained relatively low priorities in the general public health
community at both national and state levels. Occupational safety and health has not received strong sup-
port from HHS or CDC and OSH surveillance has not been funded by CDC as a core public health func-
tion. Consequently, whereas in some public health domains, such as infectious disease and cancer preven-
tion, surveillance programs are in most if not all states, close to half of the states report having little or no
OSH surveillance capacity. In a nationwide assessment of state health agencies regarding epidemiologic
and surveillance capacity in eight public health domains, only 20% of states reported having substantial
epidemiologic and surveillance capacity in occupational health, the lowest percentage of all domains as-
sessed (CSTE, 2013b). This results not only in lack of attention to occupational safety and health but
missed opportunities for collaboration across public health domains to address to convergent public health
concerns that effect workers as well as the general public.

Given limited resources for OSH surveillance, states with OSH programs rely on transient federal
funding allocated through a highly competitive application process. While this is not unique to occupa-
tional health, it substantially hinders continuity and strategic consistency (Burkom, 2017). State pro-
grams come and go over funding cycles leaving gaps in nation’s OSH surveillance capacity. This problem
is compounded by lack of a comprehensive national strategic plan for state-based surveillance identifying
critical national priorities for expanded state-based surveillance. An additional “operational” barrier
faced by states is the funding mechanism used by NIOSH to award funds for state OSH surveillance pro-

“Twenty-six states have funding from NIOSH for fundamental or expanded surveillance (detailed later in the
chapter). Additionally, five states have NIOSH funding for work with workers’ compensation data (of these one
state is not part of the 26 states with fundamental or expanded surveillance).

80 Prepublication Copy

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

Current Status of Federal and State Programs and Cross-cutting Issues

grams. In other public health domains, state based surveillance activities are funded through applied pub-
lic health practice mechanisms. However, NIOSH supports state surveillance activities through a competi-
tive research application process (research cooperative agreements). This research application process
introduces practical challenges for states. These include, for example, the inability of inexperienced states
who wish to initiate OSH surveillance programs to meet research grant eligibility requirements such as
innovation and the need for principle investigators with published research articles. For even experienced
states, this has created hurdles—such as evaluation for ongoing funding based on innovation and the
number of peer-reviewed publications—rather than success in collecting and using surveillance data to
inform policy and practice. Additionally, these research applications require human-subjects review,
which state institutional review boards are reluctant to conduct for ongoing surveillance programs, con-
sidered as applied public health practice.

Conclusion: State OSH programs play an essential role in a national OSH surveillance system
and are especially well positioned to disseminate surveillance findings to those in positions to take
action to protect worker safety and health. It is not necessary to conduct in-depth expanded programs
for all conditions in all states in order to have an effective national surveillance system. However, contri-
bution of such programs would be increased if implemented within the context of a comprehensive strate-
gic surveillance plan developed by NIOSH in conjunction with the states as well as BLS and OSHA. Al-
so, enhanced coordination among federally funded OSH and other public health programs at the state
level have the potential to increase the effectiveness and efficiency of these state-based programs.

Recommendation C: NIOSH should lead a collaborative effort with BLS, OSHA, the states,
and other relevant federal agencies to establish and strengthen state-based OSH surveillance pro-
grams. This should be carried out as part of a national coordinated effort to monitor priority conditions,
hazards, and exposures; to identify emerging workplace risks; and to facilitate prevention programs that
address these concerns. Furthermore, this should be carried out with the full support of and assistance
from other parts of HHS-CDC.

In the near term:
e OSH Agency Collaboration Within States: NIOSH, BLS, and OSHA should actively encourage
and promote collaboration among their programs in the states to reflect the national commitment
to interagency effectiveness for OSH surveillance and leverage surveillance and prevention ex-
pertise across agencies. This should include sharing data and taking advantage of unique state-
level data sets and case-based surveillance capacities to identify and respond to emerging occupa-
tional safety and health hazards and conditions.
o Public Health Agency Collaboration Within States: NIOSH and other CDC centers that support
state-based surveillance and prevention activities should promote collaboration among their state-
level programs to monitor and address public health problems of shared concern, such as vio-
lence, asthma, infectious disease, traffic safety, and health inequities among vulnerable popula-
tion groups.
e NIOSH should also
o Explore and implement, as appropriate, alternative approaches to funding ongoing surveillance
in the states as applied public health programs rather than research programs.

o Foster increased coordination and communication between its intramural and extramural sur-
veillance programs.

o Encourage NIOSH-funded Education Research and Training Centers and Agricultural Health
and Safety Centers to provide technical and research support to state surveillance programs in
their regions as part of their required outreach and education core activity.
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Surveillance Research

Research is the process of systematic investigation to generate new facts, and it is important for all
types of surveillance, including OSH surveillance. There are important distinctions, however, between
research and surveillance (CDC, 2010). The most obvious distinction is that the primary goal of surveil-
lance is to inform public health action, not necessarily to generate new knowledge. The dissemination of
information produced by a surveillance system to guide action would be a central consideration in devel-
oping and evaluating surveillance systems. In contrast, in research, findings are usually disseminated
through a process called knowledge translation, tending to be less well-structured and often ad hoc.

Another important distinction is that surveillance is an ongoing process, whereas research is not
necessarily so. Accordingly, surveillance is usually funded through the core operating funds of a public
health organization, while research is usually funded through competitions, which may be targeted (i.e.,
strategic) or investigator initiated. Despite these differences, it can be difficult to make the distinction be-
tween surveillance and surveillance research. This can happen, for example, when states conduct surveil-
lance to protect the health of the state population, but also analyze the state data together with a national
data set to generate new knowledge.

Surveillance research can generally be divided into two broad categories. The first is research that
uses data collected through surveillance to generate new knowledge. Generating data for research is a
well-accepted objective for a surveillance system, although not the primary objective for most systems.
The second type is research to develop or adapt methods for surveillance. This type of applied research is
less common, although increasingly recognized as being important for improving the efficiency and effec-
tiveness of all types of public health surveillance. Applied surveillance research will play an important
role in developing new approaches and adapting new technologies to build a smart OSH surveillance sys-
tem for the 21st century.

Research Using Surveillance Data to Generate New Knowledge About Occupational Health

Within a surveillance system, the data collected are usually limited to the minimum data necessary
to accomplish the objectives. This limitation is imposed for multiple reasons, including cost, protection of
privacy, and acceptability of the system by those who provide data. When supporting research is an objec-
tive of a surveillance system, then the scope of data collection may be greater than it otherwise would be
(i.e., if supporting research were not an objective). In any event, even if supporting research is not an ex-
plicit objective of a surveillance system, the data collected by the system can usually support research.
Examples range from descriptive analyses, hypothesis-driven research, and research to assess the impact
of interventions, including more general policies both as natural experiments and as simulated scenario
analysis (“what if”).

Given that research occurs under a different legal and ethical framework than public health surveil-
lance, an important consideration in this type of research is to ensure that the researcher has the legal au-
thority to use the data, that the necessary ethical approvals have been obtained, and that the necessary
mechanisms are in place to ensure the protection of privacy. In practice, the same people conducting sur-
veillance may also be conducting research, but this does not diminish, and may even augment, the need to
clearly distinguish between the use of surveillance data for public health practice and research.

Research to Develop and Evaluate Methods for Occupational Health Surveillance

Applied research aims to develop, implement, and evaluate methods and tools for conducting sur-
veillance. It is considered applied because the focus is to improve aspects of the surveillance process. The
following are examples of applied research in occupational safety and health:

e Development of novel technologies for measurement of exposure (e.g., accelerometers in helmets,
clothing to measure repetitive movements) and collection of outcomes (e.g., social media, crowd
sourcing);
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e Development of data-coding technologies (e.g., natural language processing and statistical meth-
ods) to be shared;

e Application of or development of new statistical methods in occupational health for detection of
events, clusters, or other outliers;

e Linking in data sets to join variables, to assess reporting, to get denominator for rates, and to tri-
angulate;

e Assessment of data quality and new data sources for case ascertainment;

o Estimation of attributable fraction of COPD caused by exposures at work, and

e Evaluation of whether traditional approaches to capturing and coding occupation and industry
cover new work arrangements and development of new approaches to capturing this information.

To be research, the results or methods need to be generalizable. Thus, periodic evaluation of surveillance
data may be research if the findings are generalizable while periodic evaluation of a surveillance system
would be part of ongoing surveillance programming.

Current Surveillance Research

BLS intramural researchers conduct surveillance research both using CFOI and SOII data and are
developing new methods. These include, for example, development of coding software for assigning
standard codes for occupation and event based on free text, and web-sweeping approaches for ascertain-
ing fatal occupational injuries in publicly available data sets. As described above, the agency has process-
es in place for researchers to apply to use CFOI and SOII data for research purposes and is in the process
of making these data available at their Federal Statistical Research Data Centers (in a manner that pre-
serves data confidentiality). In recent years, BLS has also supported a program of intramural and extra-
mural research specifically aimed at better understanding the undercounting of injuries and acute illnesses
in the SOII and factors that contribute to it. As will be described in Chapter 6, they are also supporting
research to explore the feasibility of a worker survey.

NIOSH likewise conducts and supports surveillance research using surveillance data as well as ap-
plied research to develop new surveillance methods. Within NIOSH, investigators periodically compete
with other researchers for funds to support investigator-initiated surveillance research projects using exist-
ing data sets. NIOSH also funds investigator-initiated research activities carried out by extramural re-
searchers in universities and the states and other nonprofit organizations (for examples, see NIOSH,
2014b). With the exception of an extramural funding stream specifically designated for surveillance re-
search in 2000, extramural applications for surveillance research are submitted to the general NIOSH ex-
tramural research funding competition. NIOSH does not appear to have a current research agenda for sur-
veillance, although many of the NORA industry sectors have identified surveillance activities among their
research goals.

Sources of Information on Populations at Risk

This chapter thus far has focused primarily on approaches used to collect data on health outcomes or
hazards (numerator data). As mentioned in the 2009 Institute of Medicine (IOM) report Traumatic Injury
Research at NIOSH, information about the “population at risk (denominator data) is also critical for sur-
veillance and necessary to calculate injury and illness rates that allow for identification of disproportion-
ate risks among segments of the population and subsequent priority setting” (IOM, 2009).

The SOII and some state workers’ compensation insurance programs collect data on numbers of
workers and hours of work as part of ongoing data collection which allows for calculating injury and ill-
ness rates by industry (but not occupation and demographic characteristics such as age, gender, and race
and ethnicity.) Other systems, such as ABLES, CFOI, and NEISS-Work, rely on external sources of de-
nominator data to use in calculating incidence rates by employment and demographic characteristics. A
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number of different sources of employment data are collected by federal statistical agencies, each with
strengths and limitations, and the choice depends upon the availability of robust data at the geographic
level of interest and intended purpose. An important distinction is that between employee count and
hours-based incidence rates. The denominator for hours-based incidence rates, which takes into account
time persons are at risk, is generally expressed as a full-time equivalent (FTE)." As reported by BLS,
count-based incidence rates underestimate risk among part-time workers, an important consideration in
addressing the need to understand the injury and illness experience of the increasing numbers of workers
in contingent employment situations (Ruser, 1998).

One of the most widely used sources of employment information in generating injury or illness rates
at the national and state levels is the Current Population Survey (CPS) conducted by BLS. BLS maintains
a public use access file and NIOSH has developed a user-friendly query system—the Employed Labor
Force query system—based on these data that provides employed worker population estimates of both
counts of workers and FTEs (workers age 15 years or older) from 1980 through the present. A significant
advantage of the CPS employment data is that this is a panel survey and data on employment and hours of
work are collected from the same individual over time and aggregated to generate annual employment
estimates. A disadvantage is that the sample size is often too small to generate robust rates for detailed
segments of the population at the state or local level. The American Community Survey (ACS), conduct-
ed by the U.S. Census Bureau, is another important source of employment estimates with the advantage
of a larger sample size. A disadvantage is that information about weeks and hours of employment is col-
lected from individuals at a single point in time and thus subject to recall bias or error due to changes in
work and work schedules over the course of the year. Also, the ACS reports employment data as a cate-
gorical rather than a continuous variable and offers no recommended method for computing FTEs. The
Quarterly Census of Employment and Wages is yet another source of employment information. Unlike
both the CPS and ACS, which are household surveys, the Quarterly Census of Employment and Wages
Program at BLS provides data on the numbers of employed workers by industry provided by employers
as part of the unemployment insurance system. This source may be expected to provide the most accurate
count of workers but information about occupation hours of work or demographic characteristics is not
provided. The BLS’s Current Employment Survey is another source of employment data based on data
provided by a smaller sample of employers on a more frequent basis. BLS also generates monthly Local
Area Unemployment (and employment) statistics for census areas and metropolitan regions combining
data from employer-reported and household survey sources. Unemployment Insurance (UI) wage files
maintained by states for purposes of determining eligibility of claimants for UI benefits are another
source of employment data for potential use in OSH surveillance.

NIOSH is currently working in collaboration with state and academic partners to explore the use of
alternative data sources alone and in combination for generating employment denominators for use in
OSH surveillance. This important research needs to be conducted. Practical guidance tools for selecting
appropriate denominators for state OSH surveillance programs and other researchers are also needed.
With changes in the health care delivery system there is increasing emphasis on documenting health
needs at the community level. For example, under the Patient Protection and Affordable Care Act (P.L.
111-148) all nonprofit hospitals are required to conduct community health needs assessments to qualify
for Medicare and Medicaid reimbursement (IRS, 2016). Local health departments also prepare a commu-
nity health assessment as part of the public health department accreditation process (PHAB, 2015). Alter-
natives for generating community-level OSH surveillance information need to be explored.

Accurate documentation of employment among the contingent workforce in light of the changing
nature of work and work relationships is a significant challenge and has potentially important implications
for generating estimates of health and safety risk. Between 1995 and 2005, BLS collected data on contin-

P An FTE is the number of hours worked by one employee on a full-time basis. The concept is used to convert the
hours worked by several employees into hours worked by full-time employees. A full-time employee in generally
considered to work 40 hours per week and 50 weeks per year, or 2,000 hours per year.
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gent and alternative employment arrangements in periodic supplements to the CPS (GAO, 2015). These
supplements were discontinued due to insufficient funds. While BLS has often requested funding to re-
peat this survey every two years, congress has not allocated funding to do so. BLS did field a contingent
worker supplement again in 2017 with one-time DOL funding, but it is unclear when the survey will be
repeated. These surveys are needed to provide critical information about the workforce. Additional re-
search is also needed to assess the validity of information on alternative work arrangements collected in
population surveys that has implications for OSH surveillance. Research on how to generate authoritative
labor statistics in light of the many changes in the structure of work including the emergence of the on-
demand economy is a critical area of research with relevance far beyond OSH surveillance (NASEM,
2017).

Another concern expressed by OSHA to the committee is the lack of comprehensive data on estab-
lishments in the United States by industry that could be used to inform outreach and dissemination efforts.
Although this information is collected through the unemployment insurance system overseen by BLS, it is
not available to OSHA. Public health access to unemployment insurance listings of establishments by
North American Industry Classification System code is also limited and varies by state.

SUMMARY

While substantially improved since 1987, the current state of OSH surveillance continues to have
gaps and lacks maturity across the end points under surveillance. A robust system for fatal injuries is in
place. Advances have been made in surveillance of nonfatal injuries with some critical omissions or
shortcomings remaining. There continues to be limited surveillance of most chronic occupational diseas-
es. There is very limited surveillance of hazards and exposures necessary for informing effective ap-
proaches to prevention for long latency health outcomes. There is not a clear delineation of specific objec-
tives for each component of the current surveillance system, and a comprehensive synthesis of findings
across these systems is lacking. Although there is some coordination across the multiple entities engaged
in surveillance, the current “system” operates more as a collection of separate and sometimes fragmented
data systems, rather than a coordinated national OSH surveillance system that effectively promotes use of
the data for prevention.

Using the framework of the objectives of an ideal surveillance system outlined in Chapter 2 the
committee identified the major gaps in surveillance (see Box 4-3). Agencies are well aware of current
limitations and are engaged in a number on ongoing activities with potential to address many of these
gaps. These are presented in Chapters 6 and 7.
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BOX 4-3 Key Gaps in Occupational Safety and Health Surveillance

Objective: Guide immediate action to address urgent health events
Gap:
e Lack of a national approach for information sharing and collaboration among agencies to allow
for timely identification and response to serious new and emerging health conditions and haz-
ards

Objective: Measure the burden
Gaps

e Lack of nonfatal injury data on some major working populations including, the self-employed,
workers on small farms, domestic workers, and contingent worker populations (e.g. temporary,
GIG, immigrant workers)

e Limited data on nonfatal injuries in populations under surveillance due to underreporting, insuf-
ficient collection of detailed information for majority of cases reported, limited indictors of injury
severity

¢ Insufficient data on chronic occupational disease and limited synthesis of available information

¢ No approach for systematic collection of information about hazards and exposures

e Lack of data on economic and social impact of occupational injuries and illnesses

Objective: Detect new or emerging hazards
Gap:
e Limited capacity in federal agencies to analyze available injury, iliness, fatality and exposure
data to identify workplaces or populations at high risk, emerging trends, and actively promote
use of data for prevention

Objective: Identify high risk industries, occupations, worksites and populations
Gaps:
e Ready access to establishment level data by government agencies for targeting preventive out-
reach and enforcement
e Lack of data on nonfatal injuries and acute illnesses at the firm level and on multi-employer
worksites
e Limited data on socio-demographic characteristics and work arrangements needed to identify
potential vulnerable populations
e Lack of occupational information in data sources originating in the healthcare delivery system
that are a crucial complement to employer based reporting
¢ Insufficient employment data on the contingent workforce needed to generate estimates of risk

Objective: Guide planning, implementation and evaluation of prevention programs at establishment
and state levels
Gaps:
¢ No systematic means to foster use of data by employers and workers at the establishment level
or to provide feedback on injury and iliness experience to assist with hazard identification and
prevention efforts
e Limited or no OSH surveillance capacity in many states and missed opportunities for collabora-
tion across public health domains

Objective: Generate hypothesis and make data available for research
Gap:
¢ No surveillance research agenda
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5

International Approaches to Occupational Health Surveillance

An exploration of the occupational safety and health surveillance systems of other nations is useful
in informing the design and development of occupational health and safety efforts in the United States.
Although no other national surveillance system is directly comparable, primarily due to the structure of
the workers’ compensation system in the United States, an overview of the characteristics of some of
these systems informs possibilities for the evolution of the U.S. system. This chapter follows the organi-
zation of the previous chapter and is structured according to four general categories: occupational fatali-
ties, occupational injuries and acute illnesses, occupational disease, and hazards and exposures. The work
of Tedone (2017) was a useful resource in developing this chapter.

OCCUPATIONAL FATALITIES

The Census of Fatal Occupational Injuries (CFOI) system (described in Chapter 4) for identifying
all occupational injury fatalities in the United States is different from and likely more comprehensive than
those in other industrialized nations. For example, the major difference between CFOI and fatal occupa-
tional injuries published by countries contributing data to Eurostat is that the CFOI is an active surveil-
lance system and Eurostat relies on passively reported fatalities (Benavides et al., 2003). As a conse-
quence, it is believed that the CFOI system provides a more complete assessment of fatalities from work.
Australia maintains a Work-Related Traumatic Injury Fatalities system that, like CFOI, collects reports of
fatal injuries from a variety of sources (Safe Work Australia, 2017a). The Australian system includes as
work fatalities those that occur when commuting to or from work.

OCCUPATIONAL INJURIES

Occupational injury surveillance generally includes both traumatic injuries and acute occupational
disease. Surveillance of most chronic occupational disease is considered below. Musculoskeletal disor-
ders are often managed as injuries although they may result from repetitive trauma over time.

Occupational injury surveillance is managed in a variety of different ways by different countries.
Differences include source of data, types of injuries covered, and work population exclusions. In general,
there are two types of approaches and often countries will use a combination of these: compensation-
based and non-compensation schemes. The scope and coverage of each national scheme varies somewhat
depending on the source of data used for surveillance: employer records (establishment surveys), employ-
ee interviews (household or labor force surveys), administrative compensation data (workers’ compensa-
tion), and regulatory reporting (mandated reports to enforcement authorities). As illustrated below, those
countries with mandatory accident insurance generally use records of compensation as the primary source
of occupational injury data. By contrast, the United States relies more on regulatory reporting, databases,
and statistical methodologies such as surveys (Walters, 2007).

Workers’ Compensation

Many developed nations have some type of national compensation scheme often integrated with
their national health systems. Although the specific coverages vary by country the compensated injuries
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provide counts of injuries that qualify. These systems are passive but have national scope and, in that
way, are quite different from the state-based systems in the United States. Canada is the exception, having
a provincial-based system where accepted workers’ compensation claims may differ among provinces.
Nonetheless, accepted claims are forwarded to a single source using a common format concerning stand-
ard data elements for collating and reporting on compensated injuries (AWCBC, 2017). The European
Union (EU) members have agreed to a standard for reporting occupational injuries that account for a min-
imum of 3 days away from work (Eurostat, 2017a). Australia nonfatal injury reports include only cases
that have been accepted for workers’ compensation and have a minimum of 1 week away from work
(Safe Work Australia, 2017b). New Zealand occupational injury reports include data from all accepted
claims along with a subgroup of those claims characterized by disability or time away from work
(WorkSafe New Zealand, 2017). Japan collects compensated case information for those with 4 or more
days away from work (JISHA, 2017).

Establishment Surveys

The committee identified several surveys worldwide that, similar to the Survey of Occupational In-
juries and Illnesses, use a statistical sample of employers annually to collect records of occupational inju-
ries or acute diseases. Japan conducts two different surveys, one for general industry and one for the con-
struction industry. These surveys are limited to establishments of 10 or more employees and in general
published data are provided for establishments with 100 or more employees (Japan Ministry of Health,
Labour, and Welfare, 2017). The response rate for this survey is not reported. Although the European Un-
ion has no common requirement for an establishment survey some countries undertake such an effort. The
Netherlands National Organisation for Applied Scientific Research, for example, undertakes a periodic
survey of employers (Employers’ Labour Survey) but the response rate has been low. The committee did
not identify work establishment surveys in Canada, Australia, and New Zealand that collect occupational
injury statistics.

Labor Force Surveys

Many countries supplement occupational injury information obtained from workers’ compensation
systems with reports from a household survey. The prime example of this approach is represented by the
United Kingdom’s Labour Force Survey (LFS). The LFS was developed as a condition of membership in
the European Union with a purpose “...to provide information on the UK labour market which can then
be used to develop, manage, evaluate and report on labour market policies”( HSE 2017a). The Self-
reported Work-related Illness (SWI) and Workplace Injury modules were introduced in 1990 and these
have become annual since 1993. The modules include a core set of questions for those aged 16 or over
who are currently employed or who have been employed in the previous year. The LFS is considered the
preferred source (see Table 5-1) for occupational injury data in the UK because “data from the LFS repre-
sents the views of workers, providing a more complete view than RIDDOR, as it is not subject to changes
in legislation or operational activity, nor subject to substantial levels of under reporting” (HSE, 2017b).
These characteristics of a population survey are an important input for estimating burden of occupational
injury.

Australia, in addition to its compensation-based primary source of work-related injuries (see above),
has supplemented its labor force survey with questions on occupational injury and acute illnesses periodi-
cally (2005-2006, 2009-2010, and 2013-2014) (Australian Bureau of Statistics, 2013). Some limited in-
formation is also collected as part of the Survey of Employment Arrangements and Superannuation and
the National Health Survey. The European Union has an extensive system of labor force surveys that are
based on household sample and provides results quarterly on aspects of labor force participation (Euro-
stat, 2017b). These surveys are carried out by each member country according to a common format and
structure then centrally managed by Eurostat. These surveys have been supplemented with modules about
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work injuries in 2007 and 2013. In addition, the European Foundation for the Improvement of Living and
Working Conditions conducts European Working Conditions Surveys (see discussion below).

TABLE 5-1 UK Preferred Sources for Injuries and Illnesses

These ratings provide a general indication of the source’s strength for most purposes.
Please nofe that there may be a preferred source for a particular item, but another source
may be more appropriate for a particular data breakdown of the item.

Strength of Source: il = strong, = weak
Other Source(s)Nature of Preferred Other Source(s)
Harm Source
Injuries LFS all | RIDDOR
Common condifions arising in a wide range of occupational settings
Musculoskeletal disorders LFS THOR-GP il
Stress LFS Jl | THOR-GP 4/ 1IDB al
Common condifions arising in a limited range of occupational settings
Asthma SWORD Jdl | THOR-GP 4 1IDB 4 LFS al
COPD AF a4 | 1IDB 4 SWORD 4
Cancer AF J | IIDB i SWORD 4 EPIDERM
Noise induced hearing loss AF J | LFS 4 11DB l
Skin disorders / dermatitis EPIDERM al | THOR-GP i LFS 4 1IDB i
Specific o rare conditions arising in a limited range of occupatiohal settings
Asbestos-related lung cancer AF Jd | SWORD 4 1IDB dl
Diffuse pleural thickening IIDB Jd | SWORD
Hand-arm vibration AF J | IDB i
Mesothelioma DC J | 1IDB i
Pneumoconiosis & silicosis IDB Jd | SWORD 4 DC dl
Other respiratory disease SWORD J4 | 1IDB i DC l

Acronym Key

RIDDOR — Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
LFS — Labour Force Survey

THOR - the Health and Occupation Reporting network

SWORD - Surveillance of Work-related and Occupational Respiratory Disease
specialist surveillance scheme

EPIDERM — Skin specialist surveillance scheme

¢ |IDB - Industrial Disablement Benefit

¢ DC — Death certificate

e AF — Attributable fraction — This is the proportion of the total number of cases of the
disease that are caused by occupational exposure. The AF is either measured directly
from a bespoke study or estimated by combining and comparing relevant
epidemiological studies from around the world.

SOURCE: HSE, 2017b.
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Mandated Reporting

The United Kingdom uses a reporting program, The Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations (RIDDOR), which obligates the employer or self-employed individual to report
fatalities, injuries, or illnesses of specific types, and incidents that could lead to serious harm. The
RIDDOR system serves as a secondary source of information for estimates of burden but primarily pro-
vides information to enhance prevention and to inform actions by the Health and Safety Executive (HSE)
to address risk reduction in workplaces (HSE, 2017¢c). New Zealand supplements its compensation data
with reports of serious injury outcome indicators that are derived according to public health categories of
national importance (assaults, work-related injuries, suicide and intentional self-harm, falls, motor-vehicle
injuries, and drowning or near drowning) (Statistics New Zealand, 2014). Serious injury outcome indica-
tor events are collected from national mortality and hospital discharge systems. Among the international
occupational and safety health surveillance systems examined by the committee, these are the only two
national non-compensation-based mandatory systems.

Injuries that Occur During Commuting to Work

Injuries that occur during commuting to work is a category of work-related injury that is not dealt
with consistently by the different national occupational injury systems. Apart from England and Ireland,
European nations include road traffic injuries in their occupational statistics. In the United States, road
traffic injuries are not included in occupational safety and health (OSH) surveillance systems if the fatali-
ty occurred while commuting or as a bystander. Many European nations, however, count commuting inju-
ries as one category of occupational injuries. A summary of experience from Belgium, Finland, France,
and Germany reported that between 10 and 15 percent of occupational injuries occur as a result of com-
muting and approximately 45 percent of fatalities were related to commuting (Munich Re Group, 2004).
There is some evidence that commuting distances to work are increasing (Jarosz and Cortes, 2014; Knee-
bone and Holmes, 2015), which increases the probability that commuting collisions will occur. Further-
more, one study from France found differential risk of commuting injuries among certain work groups.
Women employed in health and community service professions had a threefold excess risk of a commut-
ing accident and male sales workers had a sixfold risk (Hours et al., 2011). Consideration needs to be giv-
en to include commuting fatalities and injuries as work related.

OCCUPATIONAL DISEASE

Surveillance of occupational disease is challenging for a number of reasons that apply in many
countries. An underlying challenge is the lack of knowledge by general practitioners and medical special-
ists about the role of work as a primary factor or as one of several factors that can cause or exacerbate
disease. This problem is compounded by whether the physician reports the occupational disease, how
physicians understand the compensation system, and the efficiency of the reporting system. Furthermore,
patient care-seeking behavior may or may not be coupled with whether the patient reports the possibility
of an association of symptoms with work. There may also be additional factors that can hamper occupa-
tional disease surveillance, including employer pressures on physicians and workers not to report the rela-
tionship of a disease with work, workers’ fears of the consequences of reporting, and undeclared or in-
formal work.

Schedules of Occupational Diseases
The challenges noted above have led many nations to rely on schedules (lists) of occupational dis-
eases such as those developed by the European Union or the International Labour Organization (ILO) as

the primary means of identifying the work relationship of a disease (ILO, 2010; European Agency for
Safety and Health at Work, 2017). Many of the diseases are included because they are associated with
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specific work-related exposures known to cause the disease. Schedules are established on a national basis
and primarily serve to identify conditions that are eligible for workers’ compensation (European Commis-
sion, 2013). There is variation among countries in the list of occupational diseases and in the presump-
tion of work-related origin. The lists of occupational diseases developed by both the EU and the ILO are
similar, with the EU making a distinction between recognized and suspected diseases and ILO combining
both in one list. Since 2003, five EU members have adopted the full EU list while the rest vary in what is
considered an occupational disease. The data for the reporting of occupational diseases is primarily de-
rived from the compensation or social security system while a few use an independent system. Underre-
porting was assessed in a EUROGIP study (2015) where the experience in five countries that represented
the diverse insurance models were compared. A fourfold difference was seen between the highest and
lowest claim rates and, although in different relative proportion, the same diseases led reporting in all
countries: musculoskeletal disorders, hearing loss, skin diseases, and cancer.

Canada collects evidence of occupational diseases through its compensation system. Although there
is a reporting requirement for employers to report occupational diseases that they become aware of, this
system is likely much less useful than the reports from the compensation programs. A summary assess-
ment of occupational diseases suggests that “[v]irtually every board in Canada would accept any of the 29
groups of occupational diseases recognized by the International Labour Organization as being work-
related, but acceptance of less well-established conditions, such as suspected but not proven causes of
cancer, would vary among the boards” (Guidotti, 2013). Japan appears to collect information on occupa-
tional disease through their compensation system (physician reporting is not mandated) and utilizes a
form of a list for eligible conditions (Takahashi and Ishii, 2014). New Zealand uses a list of occupational
diseases coupled with a voluntary notification system (Armstrong and Bunn, 2012). Reviews of occupa-
tional disease reporting in New Zealand suggested that only the compensation statistics were useful and
those underestimated the true count (Driscoll et al., 2004; Pearce et al., 2005).

Multisystem Approaches

The United Kingdom has the most comprehensive approach to occupational disease surveillance
that includes required reporting of one of eight conditions included in a published list, reports of cancer or
acute infectious diseases meeting minimal criteria, and reports from a voluntary physician reporting sys-
tem called The Health and Occupation Research (THOR) network (Carder et al., 2017). The occupational
diseases required to be reported by employers and the self-employed are carpal tunnel syndrome, severe
cramp of the hand or forearm, occupational dermatitis, hand-arm vibration syndrome, occupational asth-
ma, tendonitis or tenosynovitis of the hand or forearm, any occupational cancer, and any disease attribut-
ed to an occupational exposure to a biological agent. Cancer cases are reported if there is an established
link and the worker was exposed to the agent(s). Illness due to a biological agent is reportable if it occurs
in association with an accident that created likely exposure or an infection reasonably associated with a
work exposure. Guidance is provided for each of these categories (HSE, 2017d).

The THOR physician reporting approach is innovative and includes reports of any occupational dis-
ease by general practitioners and specific occupational conditions by specialist physicians. THOR-GP
began in 2005 and utilizes more than 200 general practitioners as the source of reports of occupational
disease. These reporters have received postgraduate education in occupational medicine and practice and
are distributed throughout the United Kingdom. Currently these physicians are asked to report conditions
that “more likely than not” are work related. They do so for one randomly selected month each year. Au-
dits of the system suggest that underreporting is common due to the small number of reporters (approxi-
mately 1 percent of general practitioners in the United Kingdom), only capture conditions seen in practic-
es of general practitioners, and depends on patient care-seeking and reporting behavior. However, efforts
have been made to estimate burden from these reports, which help focus revisions to the system (Hussey,
2016).
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THOR specialist reporting schemes have been introduced for several conditions and two appear to
be particularly successful: Surveillance of Work-related Occupational Respiratory Disease (based on re-
ports from respiratory disease specialists) and EPIDERM (based on reports from consultant dermatolo-
gists). Both have proved useful in characterizing the distribution and burden of the two conditions (HSE,
2016a,b). Both schemes suffer the same limitations as THOR-GP but the reporting appears more con-
sistent and has led to useful investigations (Stocks et al., 2011; Warburton et al., 2015). Nonetheless, the
HSE considers these two systems superior to the Labour Force Survey for occupational asthma and skin
disorders (Table 5-1). Other efforts, no longer operating, have focused on occupational physicians and
rheumatologists.

The THOR system has notably been explored for surveillance of mental health with some success.
From 1999-2009, an effort was organized for reporting by consultant psychiatrists to the Surveillance of
Occupational Stress and Mental Illness program. Over 3,500 case reports were used by the HSE to identi-
fy areas and occupational categories at greatest risk from occupational mental ill health. During the same
period and continuing today, the general practitioners participating in THOR-GP also reported cases of
mental ill-health among their patients. Examination of the mental health burden of work suggests that
these reporting schemes prove useful in surveillance of mental health at work (Agius and Turner, 2004;
Hussey et al., 2013; Zhou et al., 2017).

WORK HAZARDS OR EXPOSURES

Most occupational health surveillance focuses on outcomes rather than exposures or hazards. While
this proves less of a problem for occupational injuries, which are acute events, its importance is evident
when considering work-related diseases. Many occupational diseases result long after the exposures are
initiated or even well after employment with the relevant exposure ceases. Therefore, currently diagnosed
occupational diseases often reflect exposures that occurred in the past. Formal study of these conditions
may improve understanding of the etiology but exposure (and therefore risk) continues. When the expo-
sure-disease connection is known, tracking these exposures and acting to reduce or eliminate them is a
sound public health approach (see Chapter 6).

Finnish Job Exposure Matrix

The Finnish Job Exposure Matrix (FINJEM) provides an example of a surveillance system focused
on assessing the extent of worker exposure to chemical and physical agents. Estimates from FINJEM of
the extent of exposures experienced by Finnish workers are used as the national source for quantitative
risk assessments (Kauppinen et al., 2014). Updated exposure estimates are provided every 3 years for
most agents (Kauppinen et al., 2014). Cross-sectional data, data on exposure trends over time, and expo-
sure profiles by occupation and agent are provided by FINJEM. Figure 5-1 shows examples of chemical
exposure profiles (Kauppinen et al., 2014). To identify possible hazardous exposures by occupation and
agent, these exposure estimates are compared with Finnish occupational exposure limits (Kauppinen et
al., 2014).

FINJEM’s trend information and exposure estimates have also been used to explore the extent of po-
tential future attributable cases in Finland and have also been used in a European project that is examining
the potential consequences of changing the occupational exposure limits of some carcinogens (Rushton et
al., 2008; Kauppinen et al., 2014). The European project primarily used the methods for risk assessment
developed in the United Kingdom and the industry-based CARcinogen EXposure (CAREX) system ap-
proach.
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FIGURE 5-1 Examples of occupational chemical exposure profiles provided in Finland. SOURCE: Kauppinen et
al., 2014.

An analysis of the trends and potential trends of work-related exposure to 41 chemical agents in Fin-
land from 1950 to 2020 used the following four metrics to calculate national exposure: the prevalence of
exposure, the prevalence of high levels of exposure, the average level of exposure, and the national occu-
pational inhalation exposure (Kauppinen et al., 2013). An estimate of dermal exposure was determined
based on the number and extent of occupational skin diseases. From 1950-1970, it was found that there
was a general pattern of increased exposure, followed by a decrease from 1970-2008 with an expected
decrease to continue from 2008 and onward (Kauppinen et al., 2014).

The developers of FINJEM also pioneered efforts to account for psychosocial stressors in job expo-
sure matrices. The FINJEM was used in 2004 successfully to examine psychosocial work stressors and
dementia in Germany (Seidler et al., 2004).

Job exposure matrices (JEMs) have also been used to assess other national trends in work-related
exposures and hazards. In 2008, a Danish study used a JEM developed from the Danish Work Environ-
ment Cohort Study in a large case control study to show psychosocial job stressors were associated with
anxiety disorders and with depression showing some variation by sex (Wieclaw et al, 2008). A record
linkage study that linked a French JEM to a decennial health survey found a robust association of job
strain with depressive symptoms (Cohidon et al, 2012). Most recently Australian investigators have vali-
dated a JEM for psychosocial stressors comparing assignments from the JEM with labor force survey re-
sponses for job stressors (Milner et al., 2016).

European Working Conditions Survey

The European Working Conditions Survey (EWCS) conducted by Eurofound since 1991 assesses
(also discussed in Chapter 6) includes the exploration of a range of working conditions including physical
and social environment. The EWCS is a household survey of populations of adults selected by a multi-
stage, stratified, random samples of the working population in each country. For most countries, the sam-
ple size is 1000 although larger samples come from several countries with large working populations. The
sixth survey was conducted in 2015 and interviewed approximately 44,000 workers, which included both
employees and the self-employed. This survey included 35 European countries, which consists of 28 EU
member states, five EU candidate countries, and Norway and Switzerland (Eurofound, 2016). Survey
questions included questions related to employment status, work organization, work-life balance, health
and safety, learning and training, working time duration and organization, and physical and psychosocial
risk factors (Eurofound, 2016). Seven job-quality indices, representing different dimensions of job quali-
ty, are assessed: physical environment, work intensity, working time quality, social environment, skills
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and discretion, prospects, and earnings. The questionnaire answers allow respondents to be classified into
one of ten major occupational groups and one of ten major industry groups. Results show that in the past
10 years, there has been limited progress towards improvement in some job-quality indices (Eurofound,
2016).

Reporting of Injuries, Diseases, and Dangerous Occurrences Regulations

As introduced above, the United Kingdom’s RIDDOR program examines dangerous occurrences in
the workplace that may require prompt reporting. These fall into three general categories:

e An event that occurs at any workplace “involving lifting equipment, pressure systems, overhead
electric lines, electrical incidents causing explosion or fire, explosions, biological agents, radia-
tion generators and radiography, breathing apparatus, diving operations, collapse of scaffolding,
train collisions, wells, and pipelines or pipeline works” (HSE, 2017f).

e Incidents occurring at any onshore workplace that involve structural collapses, explosions or
fires, releases of flammable liquids and gases, and hazardous escapes of substances.

o Incidents that have characteristics that are separately specified for reporting when they occur at
offshore workplaces, at mines or quarries, or at relevant transport systems (HSE, 2017¢).

Conclusions

This examination of experience from other nations informs the efforts to develop a smart surveil-
lance system for the United States. While the social systems and the political economies among the coun-
tries described differ in important ways, the lessons learned offer insights into how the United States
might adapt aspects of the systems described to fill some of the gaps in our current approaches to surveil-
lance of occupational injury and illnesses.

Fatal injury surveillance appears to be one area where the United States leads the way. The Census
of Fatal Occupational Injuries (CFOI) has evolved into the most comprehensive and specific system for
identifying occupational fatalities with sufficient information to target intervention efforts. Surveillance
of occupational commuting fatalities, however, is one area that has not been considered in the United
States. Australia’s experience suggests that surveillance of these events is possible and deserves consider-
ation in the United States.

Conclusion: Except for no access to CFOI data for case follow-up, this system for occupational
fatality surveillance is internationally the most advanced.

Non-fatal occupational injury surveillance, by contrast, is better developed in other countries. Em-
ployer reports elsewhere suffer similar problems to those in the U.S. SOII, with underreporting a common
problem. However, other nations rely more commonly on injury information available within national
workers’ compensation systems. For the most part workers’ compensation systems in the United States
are private and it would be difficult to adapt these to the same purpose. On the other hand, the success of
the SHARP surveillance program in Washington state provides an excellent case example of how translat-
ing the international experience to the United States has been possible.

A common source of surveillance information on non-fatal injuries in other nations comes from la-
bor force surveys. According to the HSE, this is the preferred source of information for occupational inju-
ries in the UK. The HSOII proposed by the BLS is equivalent to a labor force survey although the survey
is still in the planning stages with feasibility assessments underway.

Conclusion: Occupational injury surveillance in the United States lags that of other developed
nations. This is in part due to the absence of a national workers’ compensation system and in part
due to the absence of a comprehensive labor force survey, both which are common in many devel-
oped nations.
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Surveillance of occupational disease is challenging in all countries. This is recognized to be a
consequence of the universal problem of poor training of physicians in the recognition of the role of oc-
cupation in the etiology of, or as a contributing cause to disease. In many countries, the surveillance of
occupational disease is based on a “schedule” of occupational diseases. For those patients found to have
specific jobs or exposures associated with a specific list of diseases, the presumption is the condition is
occupational in origin and is to be reported as such. The schedule concept serves to facilitate allocation of
health care costs to the workers’ compensation system. There is no comparable system in the United
States although it might be possible to consider this approach on a state by state basis.

The UK model has adopted a somewhat different approach that offers some advantages and de-
serves scrutiny. The HSE requires direct reporting of eight specific conditions as well as reports of specif-
ic cancers or acute infectious disease when associated with known causes. This is supplemented by a
voluntary physician reporting system (THOR) that has proven quite effective for select conditions.
Among these are mental illnesses, conditions that are on the rise among the working population in the UK
and likely in the United States. The SENSOR system in the United States (see Chapter 4) has used vari-
ants on this system for asthma and pesticide poisoning and further developments in such an approach that
could be given serious consideration.

Conclusion: Occupational disease surveillance in most developed countries relies on a “sched-
ule” of diseases that are presumed occupational if the schedule’s known exposures are present.
There is no equivalent in the United States. The voluntary physician reporting schemes in the UK
offers promise and the United States has limited experience in utilizing this type of surveillance.

Hazard and exposure surveillance, especially in Europe, has made important advances, and offers
promising opportunities for the United States. One approach uses job exposure matrices to group jobs into
exposure categories allowing an estimation of the distribution and location of priority hazards. Another
includes the use of household surveys constructed to assess work and work exposures that can be effec-
tively identified through worker self-reports. These have provided useful data on trends over two decades
for common exposures among work populations. Finally, there is the UK RIDDOR system that requires
reporting of “dangerous occurrences without injury,” certain specified near-miss events that are well
characterized in HSE documents.

Conclusion: Exposure surveillance efforts in other developed nations have proved useful for
surveillance and offer significant promise for adoption in the United States.

There are several approaches used by other countries that offer case studies of approaches to occu-
pational injury and illness reporting that could be adapted to the U.S. setting. The experience is rich with
examples that can serve to guide exploration of enhanced and more robust surveillance practices in the
United States towards the further development of a smart surveillance system.
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6

Promising Developments and Technologies

INTRODUCTION

The preceding chapters have described a set of objectives and a shared vision for a “smart” occupa-
tional safety and health (OSH) surveillance system and have provided an overview of the current status of
occupational safety and health surveillance as well as recommendations to strengthen those efforts. This
chapter discusses ongoing efforts that offer promise for improving occupational health and safety surveil-
lance. Seven areas are focused on:

Exploration and implementation of a household survey,
Use of electronic health records,

Coding of occupational information,

Electronic reporting initiatives,

Use of workers’ compensation data,

Leveraging existing surveys and data systems, and
Improving occupational hazard and exposure surveillance.

Each topic is explored briefly and that description is followed by the committee’s recommendation
on that issue.

This chapter focuses on a variety of activities that are already under way and that constitute oppor-
tunities for improving OSH surveillance. In the next chapter, the committee introduces the enabling com-
ponents and emerging methods that may further enhance our ability to achieve a smarter system for OSH
surveillance in the future.

IMPLEMENTING A HOUSEHOLD SURVEY

The Bureau of Labor Statistics (BLS) is exploring the feasibility of conducting a nationwide house-
hold survey of occupational injuries and illnesses (HSOII) with the goals of better understanding the
needs of workers, employers, and the safety and health community and addressing the current undercount
of occupational illnesses and injuries (see Chapter 4). The HSOII would contact workers directly—
outside of the employer-employee relationship—and would ask questions similar to the establishment-
based (i.e., employer-based) Survey of Occupational Injuries and Illnesses (SOII) to provide additional
data and allow for comparability (Monaco, 2016). The primary goal of the new survey would be to pro-
duce as complete as possible a measure (counts and rates) of occupational injuries and acute illnesses in
the U.S. economy by capturing all workers including self-employed, contract and “gig” workers (defined
in Chapter 1), household workers, migrant laborers, and immigrant workers. Additionally, the new survey
would identify gaps in the estimates derived from the SOII. The household survey under development has
been designed on a statistically valid platform that will provide better demographic data as well as present
the opportunity to ask occupational safety and health questions directly of employees, facilitate special
studies, allow for rotating topics and questions, and obtain improved descriptions of acute events. Nonre-
sponse will likely be a challenge, thus BLS has proposed several methods to improve response rates for
the household survey, including the use of dialing protocols that rotate calls through different times of day
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and days of week, increasing the number of attempts of contact, and maximizing use of highly-trained
interviewers (https://www.reginfo.gov/public/do/DownloadDocument?objectID=71013400).

This approach would build on BLS’s successful record of collecting complicated and sensitive in-
formation using other household surveys (such as the Current Population Survey [CPS] or the American
Community Survey [ACS]). The basic infrastructure for such a survey is already in place and would pro-
vide results that would be consistent over time and across states, as well as being statistically valid and
providing a measure of reliability. As currently planned the HSOII would not be sufficiently robust to al-
low examination of findings that are state specific. The target population for the HSOII is workers age 16
years and older, with a worker being anyone who worked in at least 1 of the prior 52 weeks (NORC,
2016b).

BLS contracted with the National Opinion Research Center (NORC) to develop recommendations
for survey design options intended to meet the requirements of such a survey regarding sample represent-
ativeness, data quality, timeliness, and cost (NORC, 2016a,b). NORC provided three options for a HSOII
(NORC, 2016b). The one that is considered most economical-—and assessed by NORC as meeting the full
requirements—is the option that uses “supplemental questions on occupational safety and health follow-
ing the CPS Annual Social and Economic Survey (sometimes referred to as the CPS March Supplement)
for those sample persons identified as meeting the HSOII eligibility requirements” (NORC, 2016b).
About 3 percent of CPS respondents would be asked the full HSOII questionnaire under this option
(NORC, 2016b)." A second option would add questions to the June or July CPS when there is no major
supplement, but this option is slightly costlier than the first as it entails slightly more screening and re-
spondent burden. A third option would use the ACS respondents as a sampling frame, and then administer
the full HSOII separately from the ACS. This option offers more flexibility in targeting selected industries
and occupations, not possible with the first two options that add questions to the CPS, but at a higher cost,
due to increased respondent burden and additional fixed costs of administering a separate survey rather
than adding to an existing survey.

According to NORC'’s estimates, the first two options based on adding questions to the CPS would
produce 51,000 to 57,000 completed interviews within a $1 million budget, while the third option would
yield less than 50,000 completed interviews within the same budget (NORC, 2016b). The third option,
therefore, represents a trade-off between greater flexibility in targeting the HSOII versus a higher cost per
completed interview. Before selecting one of these options, BLS plans to conduct a pilot survey on a
smaller, nationally representative sample of about 5,000 workers to assess their occupational injuries and
illnesses, with the goal to have results available in 2018 (Monaco, 2016). In this pilot, the screening ques-
tions in the core CPS will serve to identify the subset of respondents to receive the full HSOII question-
naire - those aged 16+, working, and who reported in the core CPS that they had sustained a work related
illness or injury.

A similar effort to assess workplace injuries by self-report has been carried out in the United King-
dom: the Labour Force Survey (Box 5-1). The United Kingdom’s Health and Safety Executive (HSE) us-
es two sources of data to assess occupational injury and illness: (1) the Reporting of Injuries, Diseases and
Dangerous Occurrences Regulations (RIDDOR), the equivalent of the SOIIL, and (2) the Labour Force
Survey, akin to the proposed HSOII. These two systems are considered complementary. The Health and
Safety Executive does not attempt to integrate the two directly to arrive at a single annual estimate of oc-
cupational injury and illness. Rather they present both rates along with analysis of determinants of the
rates based on data available from each of the systems.

'In addition to the ~57,000 CPS ACES households, of which ~65% of the individuals in the sample aged 16+ are
estimated to be working, consideration is being given to include the ASEC supplemental samples of 6,500 Hispanic
HUs and 19,000 CHIP Hus (NORC, 2016b). Based upon CPS response rates and ACS worker rates, it is estimated
that this inclusion would add an additional 23,400 sample persons eligible for the HSOII (NORC, 2016b). Conse-
quently, the sample yield estimated to receive the full set of HSOII questions should substantially exceed 4,000
(NORC, 2016b).
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BOX 6-1 Overview of the Labour Force Survey

The Labour Force Survey in the United Kingdom is based on a household survey covering approx-
imately 38,000 households each quarter. Among the questions asked in this survey are whether an
injury was a result of a work-related accident2 during the past 12 months, whether injury was caused
during driving, and how soon after the event did the individual return to work. From these data, the
HSE computes injury rates for all work-related accidents and injury rates from “reportable” workplace
accidents (>3 day work absence and >7 day work absence; the latter is the same as what is required
to be reported to the U.K. RIDDOR - equivalent of SOII).

The Labour Force Survey is seen to address the underreporting from employer reports, as well as
excluded workers such as the self-employed. As currently designed the survey is recognized to have
limitations, including absence of data on nature and severity of the injury (although the belief is that
self-reports are dominated by <3 day work absence events), recall bias (as the question asks for any
injury in the past 12 months), and difficulty in referencing injuries to current jobs for those who have
changed jobs in the past 12 months.

This survey is also regarded as an important source of information about work-related illness. Re-
spondents to this survey are asked to report conditions they believe have been caused or made worse
by work. Useful analysis of these data provides both prevalence and incidence information about oc-
cupationally related conditions. These data have been collected periodically since 1990 and annually
from 2001-2002. The most common reports of iliness from this system include stress, musculoskeletal
disorders, asbestos-related disease, respiratory disease, deafness, skin disease, and vibration-related
disease.

SOURCE: HSE, 2017.

As with the United Kingdom’s two surveys, the working design for the HSOII targets acute injuries
and illnesses in a manner meant to parallel the objectives of the SOII. Despite being significantly chal-
lenged in terms of enhancing the details of injuries as currently represented in the SOII, the HSOII will
serve a critically important function by improving the count and hence the understanding of the burden of
injuries in populations not covered by the current SOII. The secondary goal—using this approach to de-
velop a better understanding of the undercount—may be a greater challenge to fulfill. Recordkeeping re-
quirements from the Occupational Safety and Health Administration (OSHA) provide the basis for the
SOII and include parameters such as days lost, treatment beyond first aid, and others. BLS has determined
that these parameters are currently not well understood by employers, therefore, there are likely to be sig-
nificant challenges to formulating survey questions on these aspects of an injury in such a way that they
are understood by individual survey respondents.

Two additional gaps recognized in the 1987 NRC report could potentially be addressed in the
household survey:

e The almost complete absence of information about chronic diseases that are either uniquely
caused by work or that include work as one of several important factors, and
e The need to develop and enhance information about hazards at work.

Opportunities for collecting self-reported information on chronic conditions was discussed in Chap-
ter 4. Although the quality of information on disease that is self-reported is always potentially problemat-
ic, the National Center for Health Statistics (NCHS) has been successful in collecting and reporting on
reliable information from respondents asked about their health. For example, in the ongoing National

’In U.S. surveys of work injuries, the question is asked about work-related injuries or injuries related to a job.
The term “accident” is no longer used.
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Health Interview Survey (NHIS), conditions such as low back pain, carpal tunnel syndrome, eye-nose-
throat irritation, and skin conditions have been reliably reported by respondents, as has information about
doctor-diagnosed diseases such as diabetes and high blood pressure. With insights from the NCHS expe-
rience regarding disease and chronic health conditions, BLS could consider including these questions in
the HSOII.

BLS would also need to consider the HSOII’s potential to collect information about work environ-
ment hazards that have not been available nationally since the National Institute for Occupational Safety
and Health (NIOSH) stopped conducting the National Occupational Hazard/Exposure Surveys in the early
1980s (see Chapter 4 and the section on “approaches to hazard and exposure surveillance” later in this
chapter). The HSOII presents an opportunity to collect self-reports of important and prevalent working
conditions, including exposure to physical hazards (exposure to noise, dust, chemicals, or infectious
agents; lifting heavy loads; and repetitive hand movements), work intensity (working at speed and to tight
deadlines, not having enough time to do the job, frequent disruptive interruptions, pace determinants and
interdependency, and emotional demands), types of working relationships (shift work, working hours,
second jobs, working alone, and contract or on-demand work), and skills and discretion (cognitive dimen-
sion of work, decision latitude, organizational participation, access to training, use of technology at work,
and teamwork). Such information has been collected and tracked successfully in the European Working
Conditions Survey approximately every 5 years since 1991° (Eurofound, 2017a). Work organization fac-
tors currently have been collected in NHIS supplements on occupational health in 2010 and 2015 (NCHS,
2016), and the importance of collecting exposure information on psychosocial factors has been provided
by Australian researchers concerned with important factors at work that affect mental health (LaMontagne
et al., 2016). Enhancement of HSOII by questions about health conditions and disease and work expo-
sures would require further careful investigation concerning respondent burden and feasibility.

The results of the household survey (HSOII) and employer-based survey (SOII) would need to be
disseminated together as they would offer complementary insights. A nationwide HSOII expanded to in-
clude health conditions and diseases as well as exposure to work hazards would need to occur at least eve-
ry 5 years or more frequently if feasible. Some health conditions that are well known to be caused by
work (e.g., silicosis and lung cancer) have long latency periods and so do not appear in SOII. Many other
health conditions are not uniquely caused by work but work is one important factor in the development
and evolution of disease. While it would be desirable to have these conditions reported and tracked annu-
ally, a survey interval of 5 years would add immeasurably to the knowledge base of the distribution and
determinants of these conditions.

Conclusion: A household survey on occupational injuries and illnesses would provide data
needed to provide more comprehensive surveillance data that will include important information
currently lacking in the SOIIL. The committee finds that the HSOII will serve the BLS objectives to pro-
vide

e QGreater accuracy by capturing data on all workers in the U.S. economy;

o A statistically valid platform to ask occupational safety and health questions through special stud-
ies, rotating topics and questions, better demographic data, and improved description of the event;
and

e Self-reported data on occupational injuries or illnesses that provide a complement to the employ-
er-based survey (SOII) so that together the two sources offer broader insights to prevention.

In addition to these advantages, experience from the United Kingdom and from the European Foun-
dation for the Improvement of Living and Working Conditions [Eurofound] provide strong evidence that

*The European Foundation for the Improvement of Living and Working Conditions’s (Eurofound’s) 2015 Euro-
pean Working Conditions Survey was administered in 35 countries to nearly 44,000 subjects through computer-
assisted interviews conducted in 49 languages (Eurofound 2017a,b).
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the HSOII approach presents an excellent opportunity to collect information that has been missing from
any routine national surveys:

e Reports of chronic conditions or diseases and their relationship to work, and
e Reports of a wide variety of work hazards that cover many conditions that are considered im-
portant in affecting the acute and chronic health of the workforce.

Recommendation D: BLS should place priority on implementing its plan for a household sur-
vey of nonfatal occupational injury and illnesses (HSOII). With the assistance of NIOSH and Centers
for Disease Control and Prevention (CDC), BLS should also expand this effort to include a periodic na-
tionwide household survey to identify and track reports of occupational exposures and should determine
how best to identify and track chronic work-related illnesses.

In the near term,
e BLS should survey occupational injuries and acute illnesses (as in SOII) in a nationally representa-
tive sample of the entire working population including those who are self-employed or engaged in
temporary contract work.

In the longer term,
e To address the inadequacies of current surveillance tools, BLS should

o Seek assistance from NIOSH to enhance the HSOII survey scope by assessing occupational
exposures and risks in a manner like that used in the Eurofound Working Conditions Survey.

o Questions should be included to capture exposure determinants and work characteristics with
sufficient details on industry, occupation, work organizational characteristics, and working re-
lationships in a way that supports the development of a flexible job exposure matrix and sup-
ports integration of newly available or ancillary data.

o Seek assistance from NCHS and NIOSH to address currently inadequate information on chron-
ic disease and work by determining whether self-report of illnesses and chronic conditions are
best tracked by inserting occupational information into the NHIS or inserting chronic illness
questions into the HSOIL. Part of this consideration should include the determination of wheth-
er a sample of retirees and those not working due to disability should be part of the HSOIL

e BLS should prepare and implement a specific plan for routine analysis, interpretation, and prepa-
ration of a report on the findings from the HSOII along with a plan for dissemination and appro-
priate database access by researchers and the public.

ELECTRONIC HEALTH RECORDS

Passage of the 2009 Health Information Technology for Economic and Clinical Health (HITECH)
Act has led to increased adoption of electronic health records (EHRs) by both individual clinicians and
health care provider organizations. With the goal of ensuring the meaningful use of the EHR, the Office of
the National Coordinator for Health Information Technology (ONC) is guiding a process that provides
financial incentives so that EHR designers and vendors will develop new EHRs, and augment older ones,
to meet a broad range of requirements that enhance the role of information technology in supporting clini-
cal and population health (HealthIT, 2017). The meaningful use criteria established by the ONC are de-
signed to result in better clinical outcomes, improved population health outcomes including reduction in
health disparities, increased transparency and efficiency, empowered individuals, and more robust and
integrated research data available through health data systems.

The increasing adoption of the EHR and the establishment of meaningful use criteria offer an un-
precedented opportunity to improve data capture of the impact of work and work exposures on individual
health. Advances in capturing these data could improve occupational health practice and are expected to
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inform general medical practice by more effectively placing health conditions in the context of work. This
context is particularly important when accounting for the impact of work on a health condition, even if the
condition was not caused by work (for example, a diabetic working rotating shifts needs to plan to adjust
insulin management to the pattern of working hours). Readily accessible occupational data in health rec-
ords also can inform community-health needs assessments. Every 3 years, under the Patient Protection
and Affordable Care Act (P.L. 111-148), tax-exempt 501(c)(3) hospitals are required to conduct a Com-
munity Health Needs Assessment to develop and adopt an implementation plan to address an identified
population health need. Local health departments seeking national accreditation must also conduct a
Community Health Needs Assessment every 5 years as part of their strategic planning.

NIOSH has been engaged in efforts to promote the inclusion of occupational information for health
in EHRs (MacKenzie et al., 2016). Inclusion of occupational data in the EHR offers promise for improved
clinical care but also would enhance surveillance of occupational disease and injury to improve popula-
tion health and address health disparities through several routes. First, data from the EHR could be used
to improve documentation of injuries related to work. Second, the data in the EHR could potentially be
used to identify when occupation is partially or wholly responsible for illness or disease (i.e., asthma in a
machinist or chronic obstructive pulmonary disease in a miner), especially chronic conditions. And third,
the EHR data could be used to identify work or work-exposure relationships with new or emerging pat-
terns of disease. Inclusion of occupational information in the EHR is critically important to increasing the
availability of this information in other public health data systems used for surveillance such as cancer
registries, trauma registries, and emergency department data sets such as the National Electronic Injury
Surveillance Systems—Occupational Supplement (NEISS Work) that rely on obtaining this information
from medical records.

Shortly after the enactment of the HITECH Act, NIOSH began an effort to establish meaningful use
requirements for the collection of occupational data through an EHR. As part of this effort, NIOSH asked
the National Academies to analyze the potential benefits of including occupational data in the EHR and
how technical challenges for the effective incorporation of occupational data in the EHR could be over-
come. The ensuing report of the Institute of Medicine (IOM, 2011) noted that, from the perspective of
public health or occupational health surveillance, linking occupation data to patient care data provides an
opportunity to evaluate injuries, illnesses, and health status in relation to work in the populations receiv-
ing care. The report recommended NIOSH focus initially on developing feasible means to incorporate an
appropriate level of data on occupation, industry, and work-relatedness into the EHR and subsequently
consider what efforts were needed to enhance the value and use of occupational data that would be avail-
able in the EHR in the future.

In response to the recommendations in that report, NIOSH undertook a series of projects to build
support for the capture of occupational data using EHR systems primarily focused on demonstrating the
feasibility of capturing these data in the record, modifying or developing guidance regarding software
systems for efficient management and retrieval of occupational data in the electronic record, and develop-
ing model systems of clinical decision support for the specific examples of asthma, musculoskeletal dis-
orders, and diabetes (Allen et al., 2017; Baron et al., 2017; Filios et al., 2017; Harber et al., 2107; McLel-
lan et al., 2017).

The occupational data that minimally meet the needs identified in the IOM report are current occu-
pation and industry (useful for acute occupational injury, short-latency occupational illnesses, and man-
agement of current medical conditions) and usual occupation and industry (necessary for evaluating oc-
cupational illnesses of long latency) (IOM, 2011).

Once in the EHR, current occupational information and, more importantly, the development over
time of full occupational histories will permit examination of specific common conditions to seek im-
portant signals for an occupational factor. Once noted, these can be tracked, hot spots can be identified,
and formal etiologic studies can be planned to advance knowledge and prevention.

A related concern is determining the optimal time and method for collecting occupational data dur-
ing a clinical encounter. Currently collection generally occurs at the intake interview, if at all. Ensuring
that occupational data are accurately entered in the EHR will require tools and training. Pilot efforts sug-
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gests that personnel can be effectively encouraged to collect these data for most jobs (NIOSH, 2017). As
an alternative, NIOSH is assessing the feasibility of having patients enter occupational data themselves at
the time of intake. This approach will most likely require a dictionary of job titles or industries in a drop-
down list to facilitate selecting a standard term from a pick list, although it may also be possible to assign
codes automatically to narratives entered by patients.

Regardless, for occupational data to be most useful, they must be linked to the clinical record when
they are collected. NIOSH has thus focused its attention on interoperability, or the ability to move struc-
tured data between systems in a manner that uses standards that ensure that the data can be used by the
recipient system. Such interoperability is required for effective data movement among patient care do-
mains as well as between clinical domains and public health systems. Such efforts also pertain to systems
that automatically encode data captured as free text and can utilize methods that provide common lan-
guage translations of those codes for use by other systems (see section on “coding of occupational data”
in this chapter).

NIOSH is also exploring what additional data would need to be collected about work. It has framed
an information model, which could further support clinical care, population health, and public health ac-
tivities by including information about work hours, schedule, job duties, and exposures (NIOSH, 2017).

Finally, for data collected in an EHR to be useful for public health surveillance, they must be acces-
sible by the pertinent agencies. One possible mechanism is electronic case reporting, wherein logic is en-
coded in the EHR to identify cases of reportable conditions and then to report the cases automatically to
the appropriate public health agency. Efforts are well under way in the United States to define a technical
framework and data elements, including occupation, for electronic case reporting (MacKenzie et al.,
2016).

Summary and Conclusion

The 2011 IOM report provides extensive documentation about the value of routinely capturing oc-
cupational data in an EHR (IOM, 2011). Those findings are reinforced by work done since that report.
Currently, the major impediments to progress are feasibility and the availability of resources.

In 2015, the ONC acknowledged that occupational data captured in the EHR can benefit patient care
and population health, but noted that data standards and software tools for capturing these data in the
EHR were too immature at that time to establish a certification criterion for the capture of occupational
data (HHS, 2015a). The ONC has indicated that it will monitor the development of these tools and stand-
ards for future rulemaking (HHS, 2015b).

Conclusion: Routine inclusion of occupational data in the EHR is required for improved diag-
nosis and treatment of work-related conditions; for better-informed management of health condi-
tions that are affected by work circumstances; for enhanced understanding of community health
needs and resources; and for local, state, and national surveillance of occupationally related condi-
tions. Further efforts are critical to ensure that industry and occupation are included in the EHR
meaningful use data.

CODING OF OCCUPATIONAL DATA

Data relevant to occupational health and safety surveillance have three basic dimensions: occupa-
tion, industry, and a description of the case characteristics of an occupational injury, illness, or fatality.

For occupation and industry, the official coding schemes or controlled terminology used by federal
statistical agencies are the Standard Occupational Classification (SOC) for occupation and the North
American Industry Classification System (NAICS) for industry. The U.S. Census Bureau has a related
less detailed industry and occupation coding system, derived from SOC and NAICS, for purposes of cod-
ing data provided by individuals. The Census occupation codes and Census industry codes are mapped to
the SOC and NAICS codes (Box 5-2).
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Workers’ compensation insurance rating firms and agencies use classification systems that combine
elements of occupation and industry. These classifications are called “manual classes,” with the most
commonly used systems across the United States being those from the National Council of Compensation
Insurance (an example from New York can be found at New York Workers’ Compensation Board,
(NYWCB, 2017); also see Box 6-2 and discussion under workers’ compensation section below).

Coding of type of work and workplace is complemented by classification systems to characterize the
occupational injury or illness. Injury and illness classification is an important concern—the classification
will likely vary based on who provides the information (health care provider, employer, or worker), what
data are available (narrative text with injury descriptions, and physician diagnoses), when it is provided
during the course of care, and the quality of the coders.

Injury or illness events are coded in three different ways depending on the source of reporting. There
is no clear mapping between the terms or codes in the three systems (Box 6-3).

Occupation and industry are often recorded as free text in death certificates, some birth certificates,
and in several national surveys (e.g., NHIS, the Behavioral Risk Factor Surveillance System [BRFSS], the
National Health and Nutrition Examination Survey [NHANES]), cancer registry reports, and clinical rec-
ords). Currently, there is no single or universal standard rule or system that institutes a uniform approach
to recording occupational data in these documents. For example, the U.S. standard certificate of death
includes a section where the funeral director is asked to record the “decedent’s usual occupation” (“indi-
cate type of work done during most of working life; do not use retired”) and “kind of business/industry.”
NIOSH has developed guidance for funeral home directors concerning completion of this section
(NIOSH, 2012). The effectiveness of this guidance in improving quality and detail of occupational infor-
mation across the 50 states has not been evaluated. However, the form of the question about work and the
instructions for completing this section both vary among the 50 states as not all states follow the U.S.
standard. Regardless, the information on occupation and industry in death certificates is present more than
95 percent of the time and has proved useful for surveillance and research (NIOSH, 2012).

BOX 6-2 Coding Systems for Occupation and Industry

The Standard Occupational Classification (SOC) system is used by most federal statistical agencies to
categorize workers into occupational categories. All workers are classified into one of 840 detailed oc-
cupations that are, in turn, grouped into 461 broad occupations, 97 minor groups, and 23 major groups
(BLS, 2017a). The system is updated periodically with the next version expected in 2018.

The North American Industry Classification System (NAICS) is the standard used by federal statistical
agencies to classify business establishments based on the type of business activity (process or pro-
duction) for monitoring the economy. The NAICS divides the economy into 709 industries, which are,
in turn, grouped into 311 industry groups, 99 subsectors, and 20 sectors (U.S. Census Bureau,
2017a). The classification system is updated every 5 years, most recently in 2017, with crosswalks
linking the current classification to historical versions.

The U.S. Census Bureau codes occupation and industry using a slightly different set of codes for the
American Community Survey and Current Population Survey, among others. These code lists are di-
rectly derived from SOC and NAICS but have fewer terms, reflecting the extent of what can be reliably
collected in their surveys. These codes are mapped to the codes used in the SOC and NAICS sys-
tems (U.S. Census Bureau, 2017b; see https://www.census.gov/people/io/methodology/)

The National Council on Compensation Insurance (NCCI) “manual classification” codes classify busi-
nesses for workers’ compensation insurance purposes in states subscribing to NCCI services (NCCI,
2017). Workers’ compensation codes vary across the states.
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Use of these data for surveillance requires that data written as free text be translated into codes ap-
propriate for the various record types. The process of extracting structured data (or codes) from unstruc-
tured data (or free text) requires the following:

e The existence of one or more defined coding system(s),
e Trained individuals and/or software to extract the codes from the free text, and possibly
e The incorporation of the coding system(s) and software into a larger system (e.g., an EHR).

Several coding software systems have been designed to extract a common set of codes for occupa-
tion and industry from free text. NIOSH has developed and continues to enhance the NIOSH Industry and
Occupation Computerized Coding System (NIOCCS), a coding software package designed to extract in-
jury and occupation codes from free-text data (NIOSH, 2016a). This web-based system is designed to
map free text to Bureau of Census codes for industry and occupation with a crosswalk function mapping
those codes to NAICS and SOC codes, the major coding systems for most record types. Developed ini-
tially to code occupation and industry information on death certificates, NIOCCS has been expanded to
other data sources. Thus far, NIOSH has been able to demonstrate moderate success with approximately
60 to 70 percent accuracy in coding industry and occupation by NIOCSS compared with coding by
trained coders using a variety of different record types (NIOSH, 2016b). NIOCCS v.2 is currently availa-
ble for public use and allows for single record or batch processing and for automatic as well as computer
assisted coding. Continuous improvement has been documented and the NIOCSS software version 3.0 is
scheduled to be released in January 2018. At least one study that used NIOCCS to code cancer registry
occupational information proved less successful than that reported by NIOSH’s work (Weiss et al., 2015).

BOX 6-3 Coding Systems for Injury and lliness Events

The Occupational Injury and lliness Classification System includes four hierarchical coding structures:
nature of the injury or illness, part of body affected, source and secondary source, and event or expo-
sure. This system is used by BLS to code injuries or illnesses recorded in the SOIl and the Census of
Fatal Occupational Injuries (BLS, 2014a; CDC, 2017a).

The Workers Compensation Insurance Organizations have developed codes for nature of injury, cause
of loss, and part of body affected when reporting workers’ compensation injuries. Various workers’
compensation entities include these codes as part of their reporting standard although this is not uni-
formly the case across all systems. Some of the codes may not be used by individual jurisdictions, or
there may be variations in definitions for certain codes. The organization’s Electronic Data Interchange
Committee administers changes to the code on the reference list (WCIO, 2017).

The International Classification of Diseases, 10th Revision (ICD-10) is an international standard for
classifying and presenting cause of death in mortality statistics. The ICD-10 Clinical Modification (CM)
is used by health care providers for classifying and coding diagnoses, symptoms, and procedures rec-
orded in conjunction with hospital care. The ICD-10 includes external cause of injury codes that pro-
vide detail on the environmental events, circumstances, and conditions as a cause of injury. An ex-
panded set of external cause of injury codes are included in the ICD-10-CM, which includes a code for
identifying injury during the course of paid civilian employment. There is no national requirement for
mandatory external cause recording although some states require such coding and providers can vol-
untarily report external causes. The ICD-11 is expected to be released in 2018 (WHO, 2016).
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At the University of California, Los Angeles, the California Health Interview Survey is using
NIOCCS coding in providing public search services to compare health demographic and insurance topics
by industry and occupation. The new industry and occupation indicators in the California Health Inter-
view Survey are coded with the help of the NIOCCS (UCLA, 2016). As described elsewhere, NIOSH is
using NIOCCS to code BRFSS data on industry and occupation using interview records from 26 states.
NIOSH is also starting new projects on coding cancer registry information from a small number of states
and piloting use of real-time coding for death certificates in a sample of a few states. Building on the
same knowledge base, NIOSH is adapting this approach for electronic health records to better serve clini-
cian needs by preserving more of the rich details in occupation and industry titles with real-time coding.

BLS has also been developing software for coding occupational data in surveys, most notably the
SOIL. Previous research and ongoing monitoring of the SOII coding effort indicates that the software they
developed is assigning codes as accurately or more accurately, on average, than their Office of Safety and
Health Statistics’ human coders.” However, the software is still under development, so it has been applied
only to small data sets and its accuracy has not been established for the full range of concepts that require
coding.

NIOSH and BLS have also been involved in coding research on other data elements relevant to sur-
veillance: nature of injury, body part and event, result of injury, and source of injury codes (Measure,
2014; Bertke et al., 2016).

In addition to efforts by NIOSH and BLS to develop coding software, many academic groups
around the world have also developed and evaluated tools for coding occupational data captured as free
text from a variety of sources (Nanda et al., 2016; Marucci-Wellman et al., 2017). There does not appear
to be adequate coordination of these activities across agencies and researchers.

Conclusion: Several different coding systems are in use by agencies and other entities to rec-
ord occupation and industry as well as injury and illness events. These systems have evolved to
serve different objectives in different circumstances. Surveillance of conditions that are attributed ap-
propriately to work requires an effort to pursue coordination across agencies and other entities collecting
relevant data. Examples include accurate and large-scale coding of occupational data of all types in
EHRs, survey responses, death certificates, workers’ compensation records, and related records that can
be useful for surveillance of occupational conditions.

ELECTRONIC EMPLOYER-BASED REPORTING OF
OCCUPATIONAL INJURY AND ILLNESS

In 2016, OSHA issued a new electronic reporting rule requiring certain employers to submit estab-
lishment-level injury and illness data to OSHA (OSHA, 2017a). While the agency has required employers
to keep injury and illness records since 1971, for most employers, this information has only been availa-
ble at the workplace, limiting the utility of the data. The new rule provides a much-enhanced source of
injury and illnesses data that can be used for effective targeting of interventions and prevention efforts as
well as compliance activity focused on hazardous industries, workplaces, exposures, and high-risk groups.
Furthermore, these data are not currently available to agencies or the public from other surveys. This em-
ployer-based system also provides new opportunities to conduct outreach and build tools and provide as-
sistance to employers to identify and address hazards at individual worksites.

For decades OSHA has utilized injury and illness data to help target its enforcement, compliance as-
sistance, and other activities. With limited resources and staff—there are fewer than 2,000 federal and
state OSHA inspectors responsible for overseeing the safety and health of over 140 million workers at
nearly 8 million workplaces (AFL-CIO, 2016)—both federal OSHA and the state plans have sought to
target their efforts on the most hazardous industries and employers and on the most serious and wide-
spread hazards. But the agency’s targeting and priority-setting efforts have been hindered by a lack of da-

‘BLS Responses to the NAS OSH Surveillance Committee, August 19, 2016.
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ta, particularly establishment-level information, to evaluate the hazards and risks at individual worksites.
While BLS gathers establishment-level injury and illness data for a representative sample of employers
through the SOII, the information that is published or public includes summary estimates based on the
experience of the sampled companies (weighted to be representative). No establishment-level data are
made available to OSHA or the public, due to the BLS policy of maintaining confidentiality of the data in
all surveys it conducts.

In 1995, OSHA launched its own initiative to collect injury and illness information from certain es-
tablishments. Under the initiative, called the OSHA Data Initiative, OSHA annually collected summary
injury and illness information from approximately 80,000 establishments in selected high-hazard indus-
tries. This information was used to generate injury rates for individual establishments, with the establish-
ments that showed the highest days-away-from-work injury rates placed on OSHA’s site-specific targeting
list for inspections. In more recent years OSHA made the data available through a search function on its
website. The initiative was suspended in 2012 due to a combination of a reduced budget and OSHA’s in-
tention to replace it with expanded electronic reporting under the injury reporting rule.

In May 2016, OSHA issued a new rule requiring certain employers to report electronically injury
and illness information required under OSHA recordkeeping regulations annually (29 CFR 1904) to
OSHA. Under the new rule OSHA will be receiving establishment-specific injury and illness data from
more than 460,000 worksites on an annual basis. The rule will provide injury counts and rates for all cov-
ered worksites and, for larger establishments, detailed case and demographic information on all injury
cases, unlike the BLS SOII, which only collects detailed information on cases resulting in days away from
work. OSHA plans to make much of the data collected from the electronic injury reports available on its
website after scrubbing personally identifiable information and information restricted from disclosure un-
der federal law. The Mine Safety and Health Administration (MSHA) has publicly posted injury and
compliance results from all U.S. mines since the 1990s.

This new rule now requires electronic submission of relevant injury and illness reports that employ-
ers had already been required to maintain, but only onsite. Establishments with 20-249 employees in in-
dustries with historically high injury and illness rates will now be electronically submitting information
from the OSHA Form 300A—Summary of Work-Related Injuries and Illnesses.” The electronic reporting
rule covers more industries than were covered by the earlier OSHA Data Initiative, including many more
industries in the service sector, which will provide valuable data for surveillance and intervention in this
growing sector of the economy. For example, hospitals and ambulatory health care facilities, which both
have high injury rates, are required to report injuries and illnesses to OSHA. All establishments with 250
or more employees that are covered by OSHA recordkeeping rules are required to submit information
from the OSHA Form 300A, as well as the more detailed information being maintained already that is on
the OSHA Form 300 (Log of Work-Related Injuries and Illnesses) and Form 301 (Injury and Illness Inci-
dent Report).*’

The new rule will provide an extensive new data source regarding injury and illness that can be used
by OSHA, NIOSH, state agencies, employers, workers, and researchers for a range of surveillance and
prevention purposes. OSHA estimates that 34,000 larger establishments (>250 employees) and 431,000

*Industries covered include agriculture, fishing, and forestry; utilities; construction; manufacturing; wholesale
trade; and other industries with an average rate of days away from work, job transfer, or restriction of 2.0/100 em-
ployees or higher for 2011, 2012, and 2013 (OSHA, 2017b).

The OSHA Form 300A provides an annual summary including information on the number of injury and illness
cases, days away from work, and employment (numbers of employees and hours worked). The OSHA Form 300
provides a listing of each recordable injury and illness and includes information on the employee, the job/activity,
the injury, incident, and days away from work or restricted activity. Form 301 is the incident report for each individ-
ual case and provides more detailed information on the employee, medical treatment, job activity, nature, source,
and events and exposure related to the case.

"The new regulation also includes provisions to prohibit retaliation against workers who report injuries and poli-
cies and practices that discourage the reporting of injuries (29 CFR 1904.35 and 1904.36).
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smaller establishments (with 20-249 employees) will provide information on the numbers of fatalities and
injuries and illnesses along with employment information that can be utilized to generate injury rates
(OSHA, 2016). OSHA estimates that 34,000 logs and 700,000 injury incident reports will be submitted
annually. As a benchmark, according to BLS, the SOII receives data from 240,000 establishments and
data on 300,000 days-away-from-work cases (BLS, 2013).

The universe of establishments and cases covered by the OSHA and BLS collections are different.
OSHA is collecting reports from a/l establishments with 20 or more employees in designated industries.
For larger establishments (=250 employees) OSHA will be collecting detailed data on a// individual injury
and illness case reports. BLS collects reports of a sample of establishments in each industry sector and a
sample of case reports on days away from work cases in order to generate statistically valid estimates
across all industry sectors. As described in Chapter 4, for all other injury cases (e.g., cases resulting in job
restriction or job transfer), which represent 70 percent of all cases, BLS does not collect detailed case-
level information in the SOII.

In addition, the information collected and available under the electronic reporting rule holds poten-
tial value for employers, workers, public health agencies, researchers, and others. Employers will be able
to use the information to compare their experience with others in the industry. Workers will be able to
have ready access to employer’s injury reports prior to seeking employment and while employed to assess
the safety record of the employer. Public health agencies will be able to determine if there are types of
injuries or illnesses occurring in the workplaces of particular industries. Public health departments will be
able to initiate intervention efforts, including educational efforts and adjustments to public health stand-
ards in industries such as health care facilities, food establishments, or schools, which are regulated by the
states. And researchers will have ready access to a large database of injury information to assist them with
better characterizing high risks as well as assessing the effectiveness of interventions (O’Halloran et al.,
2017).

The electronic reporting initiative also provides an opportunity to create a new avenue for expanding
and targeting outreach to employers, particularly smaller employers, to assist them with hazard identifica-
tion and prevention efforts. The agency could provide automatic feedback or reports to employers on how
their injury rates compare with others in the industry. In addition, the agency would need to provide soft-
ware and other tools and materials to employers to help them analyze their injury reports. Such feedback
might be implemented as part of the Injury Tracking Application that OSHA is designing to collect occu-
pational injury data directly from employers.

Among concerns raised about the new electronic reporting requirement, two are relevant to its po-
tential role for occupational safety and health surveillance: duplication of reporting and questions regard-
ing OSHA’s capacity to utilize the substantial amount of new information it will be receiving. The OSHA
electronic reporting rule and the BLS SOII could require some employers to submit the same information
twice to the Department of Labor—once to OSHA and once to BLS. BLS estimated that there is a 40 per-
cent overlap between the two reporting requirements (Monaco, 2016). OSHA and BLS are collaborating
on the implementation of OSHA’s electronic reporting rule so that BLS can use the data received by
OSHA in the annual SOII. Such collaboration and coordination is critical to provide both agencies with
the data they need while avoiding duplicate reporting requirements for employers. Furthermore, OSHA
will have access to detailed data not available to the agency from the BLS-SOII efforts—data useful for
prioritizing program efforts for targeting inspections and for efforts to support employers in compliance.
The committee notes that currently there are some differences between the data included on the OSHA
and BLS reporting forms that will need to be reconciled. Most specifically, the OSHA forms do not in-
clude race and ethnicity information for individual cases, which is an optional field on the BLS form.

Historically, OSHA’s capacity to utilize data for enforcement and other purposes has been limited
and concerns have been raised about the agency’s ability effectively to utilize the data collected under this
initiative. Similar concerns were noted in the 1987 NRC report when the issue of OSHA collection of
employer injury and illness data was reviewed. As one response to the 1987 report, OSHA developed and
implemented the OSHA Data Initiative, collecting summary injury data from 80,000 employers and utiliz-
ing the information for inspection targeting. As OSHA develops its system to receive and manage the
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electronic records, the agency will need to consult with BLS to assure that coding of the newly available
case and demographic data that are submitted to OSHA as free text is compatible with the current meth-
ods that are in use for the BLS-SOII.

Conclusion: The OSHA electronic reporting rule provides data essential for injury and illness
surveillance not available from the SOII. These data are useful for targeting interventions and pre-
vention efforts that focus on hazardous industries, workplaces, and exposures as well as high-risk
groups. The rule also provides new opportunities to conduct outreach and to provide tools and as-
sistance to employers who need to identify and address hazards at individual worksites.

Coordination and integration of data-collection efforts by OSHA and BLS will prevent duplication
of reporting by some employers to both agencies which otherwise may undermine support for this new
initiative. New data tools, including development of off-the-shelf software for use by employers or tools
for OSHA to provide feedback directly to employers, will also be important in building support for this
new initiative. Increased collaboration among OSHA, BLS, NIOSH and state agencies will ensure the
maximum use of this important new data source on work-related injuries and illnesses.

Recommendation E: OSHA, in conjunction with BLS, NIOSH, state agencies, and other
stakeholders, should develop plans to maximize the effectiveness and utility of OSHA’s new elec-
tronic reporting initiative for surveillance. These should include plans to provide ongoing analysis and
dissemination of these data and to minimize duplication of reporting by employers.

In the near term:

e To avoid duplicate reporting, OSHA and BLS should integrate data-collection efforts so that em-
ployers selected in the annual BLS sample for SOII but reporting electronically to OSHA need
not make separate reports to BLS. This will require that a unified reporting form include requiring
race and ethnicity in submitted case reports.

e OSHA should provide timely and automatic feedback to employers that provides comparative in-
formation specific to the employer and others in that industry.

e OSHA should develop a publicly available and easily searchable injury and illness database based
on the electronic reports.

In the longer term:

e OSHA and NIOSH should work with stakeholders to develop software and other tools and mate-
rials that facilitate further establishment-level analysis of injury data with specific attention to en-
abling effective use by employers as well as others to identify hazards and job-specific issues for
prevention. With experience from participants in this electronic reporting, OSHA should explore
feasibility to expand electronic reporting to all employers required to maintain OSHA logs.

MOBILIZING USE OF WORKERS’ COMPENSATION DATA

Historically, the state and national occupational health community has recognized the value of
workers’ compensation data despite their limitations (Utterback and Schnorr, 2010, 2013). For the most
part, the data are useful at the state level where the workers’ compensation claims data provide an exten-
sive data source for case-based surveillance programs. Claims for specific conditions can be identified
through queries of electronic databases, resulting in rapid and efficient case ascertainment. Claims data
allow contact information for follow-back surveys to capture additional information about exposures,
controls, and medical outcomes. Use of unique data sets within states that are the sole provider of work-
ers’ compensation insurance (exclusive state-funded states) has led to the characterization of conditions
typically difficult to identify in other surveillance systems. For example, Washington State workers’ com-
pensation data allow characterization of specific work-related musculoskeletal disorders using ICD-9-
based case definitions available in medical billing data (NRC and IOM, 2001; Silverstein et al., 2002;
Marcum and Adams, 2017). Similarly, Liberty Mutual Insurance uses workers’ compensation data to
characterize the most common and costly types of workplace injuries, publishing the annual Liberty Mu-
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tual Workplace Safety Index (Marucci-Wellman et al., 2015). The California’s workers’ compensation
information system similarly is building a comprehensive database of injury, lost-time cases, and medical
care provision used in many system evaluation efforts and to promote targeting of prevention efforts (Das
etal., 2012; Joe et al., 2014).

Workers’ compensation data arise out of a system of oversight and case management. Data collected
by state labor and workers’ compensation agencies typically address four distinct phases of the workers’
compensation case: the injury, the medical care, the financial compensation process, and the claims pro-
cess. Injuries that become claims, particularly “lost-time” claims, beget much recordkeeping. A complete
insurance record on a workers’ compensation case includes information about the occupational injury or
illness, about the provision of timely and adequate medical care, and about the payments for financial
compensation for short- or long-term disability. A further record may be developed if there are disputes
over how an injury occurred, whether it was on the job, the severity of the injury, or disputes over which
employer holds responsibility.

Thus, workers’ compensation records are uniquely positioned to collect data not generally provided
by other injury and illness surveillance sources. These include data on injury and illness severity (e.g.,
number of office visits, hospitalizations, and days of compensated lost work time), direct costs of the
components of medical care (e.g., office visits, procedures, medications, and physical rehabilitation), and
financial benefits to the injured workers for time loss or permanent disability from work and/or benefits to
their survivors. Furthermore, the collection of detailed medical billing data and medical records associat-
ed with care allows research on medical outcomes, and the appropriateness and quality of care (Prang et
al., 2016).

Workers’ compensation data are usually analyzed to determine how to price an insurance product for
a single employer rather than using the data to focus on ways to lower the rate of injury and the associated
social and economic costs that accompany occupational injuries. But in combination with other preven-
tion-oriented surveillance tools, workers’ compensation records hold promise to improve understanding
and prevention of occupational injuries.

Due to limited coverage of illnesses that also occur in the general population (e.g., lung cancer), ill-
nesses with long latency even when an occupational cause is likely (e.g., mesothelioma), and the difficul-
ties associated with workers’ compensation claims for illnesses, almost all workers’ compensation claims
are for injuries, musculoskeletal disorders, and acute illnesses. The potential use of workers’ compensa-
tion data collated across states is also limited by different eligibility criteria in different states, changes
over time in the medical management and work restriction policies of worker-related injuries, and varying
data availability in different states (some states only computerize lost-work-time claims). Within a given
state, the data have the potential to provide estimates of the magnitude of occupational injuries and select
illnesses, trends in these conditions, emerging problems, and local variation in injury, and, when matched
with other public health data, they can offer the expanded capacity to provide a more contextual and com-
plete understanding of the landscape of occupational injury and some acute illnesses.

Researchers have increasingly used workers’ compensation data for understanding injuries in specif-
ic occupations, industries, or trades, such as studies in law enforcement officers (Holloway-Beth et al.,
2016), the trucking industry (Smith and Williams, 2014), and machine-related injuries in metal fabrication
businesses (Yamin et al., 2016). This surveillance approach focusing on multiple types of injuries and
health outcomes of an industry facilitates the development of prevention partnerships with affected unions
and employers (e.g., TIRES, 2017).

The utility of workers’ compensation data for public health surveillance, however, has been con-
strained for many reasons, among them administrative barriers to accessing data, data in unusable or bur-
densome formats for efficient use, and limited investment of public health resources to develop the tech-
nical expertise to use these data. Current advances in technology, electronic reporting and billing of
workers’ compensation claims data, development of standardized formats, and promotion of the value of
workers’ compensation data to the public health surveillance community are making workers’ compensa-
tion data more desirable and usable for public health surveillance. Workers’ compensation information is
currently used in 3 of the 22 occupational health indicators recommended by the Council of State and Ter-
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ritorial Epidemiologists (CSTE, 2017). Workers’ compensation data have also been used extensively in
several states for surveillance of work-related injuries, including musculoskeletal disorders, as part of
multisource surveillance (Kica and Rosenman, 2014; Largo and Rosenman, 2015) or where a state agency
is the sole insurer for workers’ compensation, most notably, Ohio and Washington.

In the United States, workers’ compensation is primarily a state-based program® that provides no-
fault medical care with no deductible or copay, and provides partial wage replacement (indemnity bene-
fits) to workers injured on the job. The state systems vary markedly across the United States despite the
recommendations for national minimum standards across state systems made in 1972 (National Commis-
sion on State Workmen’s Compensation Laws, 1972). Each of the 50 states plus the District of Columbia
has compensation systems, with varying eligibility requirements, benefit levels, dispute-resolution sys-
tems, and types of data that are collected for purposes other than claims administration. The U.S. Depart-
ment of Labor ceased tracking the number of minimum standards met by each state in 1984. Such infor-
mation is needed to explore using similar data from more than one state. For the most part,’ these state
programs are broadly based and mandatory for workers who are employees; however, they typically do
not cover independent contractors, freelancers, or other self-employed persons. This distinction is espe-
cially important as increasing numbers of workers are considered part of the growing “gig economy.” As
an experience-rated insurance system, workers’ compensation can theoretically provide incentives to em-
ployers to reduce their costs by making places of employment safer and healthier.

In many states, workers’ compensation data are collected in a structured regulation-driven data sys-
tem. Use of these data for direct national reporting and injury surveillance, however, is challenging. There
is little uniformity among the states about what data and which transactions (and which versions of the
transactions) are transmitted from claims administrators to the state. Some states mandate the reporting of
claims using the Electronic Data Interchange standard'® while others make reporting voluntary, while still
others have no reporting rules to the state.

In addition to the inability to agree on a set of mandatory national standards, state workers’ compen-
sation agencies have proved unwilling (and maybe unable) to standardize across systems, share data with
other jurisdictions, or share with any central body. In most states, in contrast to voluntarily collected data
under the BLS SOII system, there is no collection of race and ethnicity information. Other challenges to
using workers’ compensation data in national surveillance efforts are challenges to comparability: differ-
ing scopes of coverage or varying waiting period before temporary total disability benefit receipt begins
or when injuries need to be reported to administrative agencies.

A different type of barrier to the use of workers’ compensation data is underreporting of work-
related injuries and recognized occupational illnesses to these systems (Rosenman et al., 2000; Azaroff et
al., 2002; Fan et al., 2006). Reasons for underreporting are numerous, including worker and health care
provider’s limited understanding of the available worker compensation benefits due an injured worker,
characteristics and severity of the injury or illness, the administrative burden filing a claim imposes upon
the worker and health care providers, availability and access to alternative health care benefits, individual

$There are also several federal programs covering specific categories of workers: federal workers (Federal Em-
ployees’ Compensation Act); longshore and harbor workers employed in maritime employment upon the navigable
waters of the United States; coal miners who qualify for programs to compensate for black lung disease (miners to-
tally disabled by pneumoconiosis arising out of coal mine employment), and to survivors of coal miners when
deaths are attributable to the disease; and current or former employees (or their survivors) of the Department of En-
ergy, its predecessor agencies, and certain of its vendors, contractors and subcontractors, who were diagnosed with a
radiogenic cancer, chronic beryllium disease, beryllium sensitivity, or chronic silicosis, as a result of exposure to
radiation, beryllium, or silica while employed at covered facilities (the Energy Employees Occupational Illness
Compensation Program Act).

*Texas allows employers to “opt out” of mandatory workers” compensation coverage.

PInternational Association of Industrial Accident Boards and Commissions’ Electronic Data Interchange Claims
Standards “are used by claims administrators to report workers’ compensation first report of injury and subsequent
report of injury claims data to U.S. jurisdictions” (IAIABC, 2017).
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worker characteristics, the workers’ employment relationships to the workplace, and disincentives placed
upon the health care provider and worker by the employer to claim workers’ compensation benefits.

Variation exists in the underreporting of worker-related injury and illness, benefit eligibility re-
strictions imposed by varying state statutes, and regulations and case law across U.S. states. This limits
the value of workers’ compensation data for interstate comparisons of occupational injury and illness rates
(Bonauto et al., 2010). The potential variation in underreporting based on individual and employment
characteristics may limit the value of workers’ compensation as a singular source of data for establishing
safety and health priorities within a state (Fan et al., 2006).

Even with their limitations, workers’ compensation insurance data include unique information not
available such as medical and wage replacement cost data and information on medical care provided as
well as work outcomes. Cost data can be categorized and reported in conjunction with claim incidence
rates to help target high hazard and high economic cost industry groups (Bonauto et al., 2006). Medical
and disability outcome data provide opportunities for surveillance and research. Developing measures to
track the quality of care provided to injured workers (e.g., use of opioids for noncancer pain in workers’
compensation) or measures to assess the timeliness of care in the treatment of common occupational con-
ditions are unexplored areas for the occupational health surveillance community. In Australia, a Compen-
sation Research Database is being assembled to study the influence of compensation system processes
and practices on health and health-related outcomes (Prang et al., 2016).

While most federal systems use standard industry and occupation classification systems (i.e.,
NAICS for industry and the SOC system for occupation; or Bureau of Census Classification for industry
and occupation), workers’ compensation offers data classification systems that supplement these tradi-
tional classification systems (Spector et al., 2014). The most common are “risk classes” or “manual class
codes” (see earlier discussion) that group workers based on similar risk for financial loss. Job tasks within
an occupation or industry vary, and risk classes by design attempt to capture these differences. For exam-
ple, employees in a grocery store are cashiers, butchers, and delivery drivers, all of whom would be iden-
tified by a common establishment industry code but each would be separated in workers’ compensation
data with individual class codes assigned. Strategic use of manual class codes may be useful to identify
specific high-hazard job tasks occurring within an otherwise seemingly low-risk industry or occupation.

Opportunities for Incorporating Insurance Data and Improving
Workers’ Compensation Data for Occupational Safety and Health Surveillance

Insurers can both contribute to and benefit from the increased amount of risk information that comes
from improved surveillance. Insurers can combine their own information on site-specific hazards from
safety engineering and industrial hygiene resources within their companies, with improved information
from broader industry focused exposure surveillance and industry-wide injury statistics. The aggregation
of claims information in risk classifications by national, regional, and state specific insurance rating or-
ganizations is used to identify emerging hazards and outcomes for companies purchasing workers’ com-
pensation coverage. In the past, in some specific industries and workplaces, workers’ compensation and
health insurance information has been combined to indicate types of injuries and illnesses that would not
otherwise become apparent in workers’ compensation claims alone. Re-insurers are in good position to
look more globally at such emerging risks as they might take on coverage of industrial hazards that are
not apparent to individual insurers.

The facilitation of claims data sharing among state workers’ compensation systems, OSHA pro-
grams, workers’ compensation insurers, and health departments may be useful in targeting scarce gov-
ernmental and private resources for health and safety, including both governmental enforcement and con-
sultation services, and insurer loss control functions. Surveillance findings could also be disseminated
broadly through workers’ compensation insurers to their insured employer clients as they emerge. The
NIOSH Center for Workers’ Compensation Studies (described below) can be an important bridge between
these different entities.
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A few methodological research areas could help improve the use of workers’ compensation data for
OSH surveillance. BLS and NIOSH have engaged in research toward coding of both injury narratives and
text fields that document occupation and industry. This work could also contribute to crosswalks between
distinct systems in the standardized OSH surveillance systems and workers’ compensation categorization
methods used in the insurance industry, such as by the NCCI and the International Association of Indus-
trial Accidents Boards and Commissions.

In 2012, NIOSH established the Center for Workers” Compensation Studies (CWCS) (Utterback and
Schnorr, 2013). According to NIOSH, this center focuses on three areas: “(1) expanding use of state-level
workers’ compensation claims data for research and prevention, (2) identifying and communicating inter-
ventions most effective at preventing injury and illness, and (3) encouraging collaborations between the
public health and workers’ compensation communities” (NIOSH, 2016c). The program has begun to
“build the capacity of states to use workers’ compensation claims data for prevention purposes through
grants, partnerships, and technical assistance” (NIOSH, 2016¢). It also “evaluates approaches to prevent-
ing illness and injury by working with workers’ compensation insurers” (NIOSH, 2016c). Through infor-
mation distributed to insurers, state workers’ compensation bureaus, and state departments of health, the
center has focused on best practices for treatment of illness and injury, data analysis and denominator
considerations, and issues related to return to work. The center is currently working with five states—
Ohio, California, Massachusetts, Michigan, and Tennessee—to use claims data toward focusing efforts of
injury prevention toward high-risk industries (Wurzelbacher et al., 2016).

The center’s orientation is particularly important given the lack of injury prevention—oriented re-
search in most state workers’ compensation agencies. The center is working to bring state public health
epidemiologists associated with OSH surveillance programs together with workers’ compensation data
experts to focus the data on primary, secondary, and tertiary prevention of work-related injury and illness.

Conclusion: Workers’ compensation data have potential value for surveillance of occupational
injuries at the state level and have been specifically used to this end in three states (Michigan, Ohio,
and Washington). In 2015, NIOSH established the CWCS to promote use of workers’ compensation data
to improve workplace safety and health. The Center works to develop new methods for coding, analyzing,
and disseminating workers’ compensation data, foster new research collaborations, and share best surveil-
lance and research practices across state agencies, researchers, and insurance companies using these data.
Because workers’ compensation laws and eligibility requirements vary by state, surveillance findings
based on workers’ compensation records cannot be readily compared across states. The Department of
Labor no longer tracks how well each state meets minimum standards. Surveillance use would be en-
hanced if this tracking were resumed and made public, and possibly new minimum standards would apply
to all states considered.

Recommendation F: NIOSH with assistance from OSHA should explore and promote the ex-
panded use of workers’ compensation data for occupational injury and illness surveillance and the
development of surveillance for consequences of injury and illness outcomes, including return to
work and disability.

In the near term:

e NIOSH should organize an advisory group of workers’ compensation data experts to advise both
the NIOSH Center for Workers’ Compensation Studies and interested states concerning their use
of workers’ compensation data for surveillance and research.

e NIOSH should encourage states to expand the use of workers’ compensation information beyond
the Council of States and Territorial Epidemiologists (CSTE) occupational health indicators. Spe-
cifically, the agency should work through the state surveillance cooperative agreements to devel-
op and enhance use of workers’ compensation data for state-based occupational injury and illness
surveillance and prevention activities.
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In the longer term:

e NIOSH and OSHA should collaborate with states to pursue the development of surveillance sys-
tems that capture cost of work-related injury and illness, measure work-related disability and re-
turn-to-work outcomes, and assess the adequacy of benefits administered through workers’ com-
pensation insurance programs.

LEVERAGING EXISTING SURVEYS AND DATA SYSTEMS

NIOSH’s surveillance strategy places importance on leveraging existing surveys and data systems.
Such efforts provide a valuable addition to the limited resources that NIOSH has available to dedicate
specifically to occupational safety and health surveillance. In some examples, such as the National Health
Interview Survey described in Chapter 4, additional questions concerning work-relatedness of conditions,
common workplace exposures, and other issues related to work have been incorporated in the survey.
NEISS-Work, also described in Chapter 4, is another example of collecting more extensive information
about work and work-relatedness in an existing surveillance system. Listed in Table 6-1 are some exam-
ples of national surveys that NIOSH is taking advantage of, as opportunity and resources allowed, to in-
corporate additional questions and generate new occupational safety and health information. An important
advantage of collecting information about occupational health and safety within broader public health
data sources is that, unlike employer-based reporting systems, this approach allows for assessment of the
contribution of work to the overall problem under investigation (e.g., asthma prevalence and incidence of
violence). It also offers opportunities to collaborate with other public health programs to develop more
comprehensive approaches to understanding and addressing multifactorial public health problems. These
efforts suggest that NIOSH, working in collaboration with other agencies, could take further advantage of
existing surveys and data sources to go beyond filling information gaps in order to help meet specific sur-
veillance objectives.

TABLE 6-1 Examples of Surveys and Studies Leveraged to Generate Occupational Health and Safety

Information
Survey OSH Objective NIOSH Engagement
National Birth Defects Examine potential associations between role of ~ Partnering with the NBDPS to examine the role of
Prevention Study (NBDPS)  work (parental jobs and workplace exposures) work on birth defects and other pregnancy outcomes.
and birth defects and other pregnancy outcomes  From this study, associations have been found
(Lupo et al., 2012). between several parental jobs and workplace
exposures and specific birth defects.
National Ambulatory Learn more about work-related asthma Examine work-related asthma management strategies
Medical Care Survey management strategies and track improvements.  to measure barriers to work-related asthma
Asthma Supplement management strategies, and acceptance of the
guidelines by health care practitioners.
National Crime Provide annual information on burden and track  Improve data on work-related violence collected
Victimization Survey changes in patterns of work-related violence. through the NCVS.
(NCVS)
National Health and Examine and track work associations with Provide the technical support to ensure high-quality
Nutrition Examination documented health conditions—initial emphasis ~ spirometry data to study obstructive lung disease and
Survey (NHANES) on respiratory conditions using spirometry to collect data on workplace exposure for

results. occupational surveillance purposes.

Fatality Analysis Reporting ~ Measure and track work-related motor vehicle Collaborate with the National Highway Traffic Safety

System (FARS) accident fatalities. Administration and BLS to link CFOI and FARS data
for comprehensive data on fatal occupational crashes
across industries and vehicle types.
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There are, however, significant challenges in getting multiple work-related questions into existing sur-
veys and studies that have been designed for other purposes. These include competing public health or other
agency priorities and increasing pressure to limit lengths of surveys to address declining response rates and
to reduce costs. Failure to recognize the importance of assessing the impact of work on health within the
broader public health community tasked with addressing other public health problems is also common. Ul-
timately, final decisions about survey content are beyond the control of NIOSH or state occupational health
programs and continued (ongoing or periodic) data collection is accordingly unpredictable.

NIOSH is also collaborating with other federal agencies and state partners to promote routine collec-
tion and coding of basic information about industry and occupation in existing health surveys and other
public health surveillance systems. Collection of this information not only increases potential use of these
data sources for OSH surveillance and research, but in many instances, it can also enhance practice in
other public health domains by providing information about patterns of health outcomes and determinants
of health (e.g., prevalence of smoking behaviors and access to preventive services, and access to health
insurance) in relation to work. Given the many industry and occupation categories, this information is
generally collected in surveys as narrative text, unlike most other survey variables, which imposes a sub-
stantial coding burden. Automated approaches to assigning standardized industry and occupation codes to
narrative text are therefore essential to gain acceptance for collecting these data elements and realizing the
potential of utilizing the existing surveys and data systems (see above section on coding and further dis-
cussion in Chapter 7). Advances in electronic coding of industry and occupation described elsewhere in
this report demonstrate much promise in meeting this challenge and have facilitated some successes de-
scribed below. Further support for maintaining and enhancing these tools is needed.

Occupation and industry are core sociodemographic variables collected in the decennial census and
other population and economic surveys including, among others, the Current Population Survey and the
American Community Survey. Given the connectivity of one’s occupation to an individual’s level of edu-
cation, it is also an important component that impacts an individual’s economic status. The importance of
documenting health status in relation to type of employment has a long history in the United States. In
1847, Massachusetts was the first state to establish a death registration system including information
about occupation on the state death certificate, with subsequent annual reports on mortality by occupation.
Today work is widely recognized as an important social determinant of health, having both direct impacts
though the physical and psychosocial environment as well as indirect impacts through access to economic
and health resources (Wilkinson and Marmot, 2003; An et al., 2011). Information about industry and oc-
cupation are currently collected and coded in most federal health surveys, including NHIS, NHANES, the
Medical Expenditure Panel Survey (MEPS), and the National Survey on Drug Use and Health, which
gathers information about substance use and dependence or abuse. Industry and occupation are particular-
ly salient sociodemographic measures in national health care surveys such as the MEPS when determin-
ing an individual’s access to health insurance and the comprehensiveness of the coverage, given the pri-
mary source of coverage for a substantial representation of the population is employment based.

In light of the importance of the inclusion of these measures in such health-related surveys, an im-
pending analytic challenge may develop as a consequence of the current revisions under way in NHIS
which is considering collecting industry and occupation information only on a rotating basis (NCHS,
2016). Furthermore, there are also some relevant nationwide health surveys and many CDC public health
surveillance systems in which these data elements are not collected, thus limiting the usefulness of these
systems for identifying potential cases of work-related disease and characterizing patterns of health out-
comes under surveillance in relation to occupation and industry. In some instances, such as CDC’s Preg-
nancy Risk Assessment Monitoring System (PRAMS), the employment information (maternal occupation
and industry) is not collected at all although it is collected on birth certificates in some states.'' There are

""The CDC PRAMS survey, conducted in partnership with state health departments, collects information annual-
ly on approximately 83 percent of all U.S. births specifically regarding experiences and behaviors before, during,
and soon after pregnancy (CDC, 2017b).
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other information sources, such as state and local cancer registries, where the industry and occupation
data are collected and maintained (when present in the medical records) at the state level, but they are not
routinely coded and not reported centrally to the National Program of Cancer Registries at CDC which
funds state cancer registries in 45 states and uses aggregated state data to generate the official federal sta-
tistics on cancer incidence.

NIOSH has had some success in recent years working with other CDC programs and state partners
to promote collection of industry and occupation information in additional data sources used for public
health surveillance. A major critical initiative is NIOSH’s ongoing work to incorporate industry and occu-
pation information in electronic health records (described above). NIOSH has under consideration a pilot
effort with the National Center for Health Statistics to code industry and occupation data on death certifi-
cates from 17 states in real time, which, if successful, will provide the opportunity to extend the effort and
analyze mortality patterns by industry and occupation for all 50 states.

NIOSH is currently compiling and coding the industry and occupation data from six state cancer
registries and will conduct analysis to assess associations between cancer incidence and industry and oc-
cupation in aggregate and stratified by state. Additionally, NIOSH has provided support to pilot the col-
lection of maternal industry and occupation in the PRAMS survey in five states. Box 6-4 describes anoth-
er initiative working with the states on the Behavioral Risk Factor Surveillance System that is illustrative
of both the opportunities and the challenges in incorporating occupational information in public health
data systems.

The CSTE has recommended that “occupational and industry and other work information as appro-
priate be included within CDC surveillance systems where feasible” (CSTE, 2014b). Also, the National
Committee on Vital and Health Statistics’ Subcommittee on Population Health, charged with recommend-
ing minimum standards for measures of socioeconomic status for federal health surveys, has recommend-
ed to the Department of Health and Human Services (HHS) that occupation and industry be collected as
socioeconomic variables (also referred to as demographic variables) in all federal health surveys
(NCVHS, 2012).

For public health surveillance systems that rely on data from health care providers and administra-
tive data from the health care system, lack of information about occupation and industry in medical rec-
ords is an underlying obstacle. Concurrent efforts are therefore needed to promote collection of industry
and occupation in EHRs, as well as to develop automated approaches to coding industry and occupation
(see above recommendations) to realize a 21st-century vision in which industry and occupation infor-
mation is routinely collected and coded in relevant public health surveillance systems.

Conclusion: Occupation and industry are demographic variables that describe core features
relevant to adults and are characteristics of individuals essential to understand fully health and the
factors that influence it. These variables are considered core demographic variables in the decenni-
al census but are not currently treated as such in systems that collect information on health. Public
health information on health and disease among the adult working age population is gathered through
surveys or collected in data systems primarily located in the Centers for Disease Control and Prevention’s
National Center for Health Statistics and in the Agency for Healthcare Research and Quality (AHRQ). On
occasion these have included information on occupation and industry that allow characterization of health
by work characteristics. The inclusion of occupation and industry information as a core demographic var-
iable in systems designed to inform the nation about adult health would add important information to
guide disease and injury prevention and delivery of health care in the population.

Recommendation G: HHS should designate industry and occupation as core demographic var-
iables collected in federal health surveys, as well as in other relevant public health surveillance sys-
tems, and foster collaboration between NIOSH and other CDC centers in maximizing the surveil-
lance benefits of including industry and occupation in these surveys and surveillance systems.
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BOX 6-4 Example: Collection of Industry and Occupation Information in the
Behavioral Risk Factor Surveillance System (BRFSS)

BRFSS is a national continuous health survey, conducted by telephone, of a representative sam-
ple of U.S. adults, administered in all states as a collaboration between the CDC and state health de-
partments. Data are collected on a variety of health risk factors, preventive behaviors, chronic condi-
tions, and emerging public health issues. In addition to national estimates BRFSS provides information
to target prevention and monitor progress in meeting prevention goals at the state level. All states im-
plement a set of core questions and can choose to implement optional national modules on various
topics. For example, an ongoing national asthma module collects information specifically about work-
related asthma and has been used to estimate the proportion of adult asthma attributable to workplace
exposures and the extent to which health care providers ask patients with current asthma whether
their asthma is work related (a Healthy People 2020 objective). States may also incorporate their own
modules to address state-specific concerns.

Information about industry and occupation is not routinely collected in the national core BRFSS
module. NIOSH is currently supporting collection of these data elements in the survey on a pilot basis
in 26 states with the aim of encouraging inclusion of this information as core demographic variables in
the future. NIOSH codes the industry and occupation data for participating states using the automated
NIOCCS (see above) with computer-assisted coding by trained coding staff. This work has demon-
strated the feasibility of collecting and coding industry and occupation information in the BRFSS.
NIOSH has published findings based on data aggregated across states and states have published
state specific findings. (Examples of recent publications using the industry and occupation data in the
BRFSS include NM DH, 2014; NH HHS, 2015; Towle et al., 2015; UT DH 2015; CDC, 2016a,b; LA DH
2016; MA DPH, 2016; VTDH, 2016; WA DLI, 2016; O’Halloran et al., 2017; Shockey and Wheaton,
2017).

Other CDC centers and public health programs at the state level have requested BRFSS data sets
with occupational information for analyses or collaborated in conducting analyses. A continuing chal-
lenge is the length of the survey. In 2011, 2015, and again in 2017, NIOSH proposed that industry and
occupation be added to the core BFRSS. While the majority of states have been in favor, the required
70 percent of states ' did not affirm inclusion in 2011 and 2015 (the outcome in 2017 is still pending)
primarily due to concerns that the survey core is already too long and other questions need to be de-
leted before adding more.

In the near term,

e HHS should reestablish industry and occupation as core demographic variables in all federal
health surveys.

e CDC surveillance programs, as they proceed with their state partners to streamline and harmonize
data across systems, should work with NIOSH to identify appropriate processes for collecting and
coding occupational and industry data.

o NIOSH with assistance from CDC should explore and prioritize public health surveys that can
be used to enhance occupational health surveillance objectives by collecting relevant occupa-
tional information.

In the longer term,
e To promote proper analysis of surveillance data NIOSH should develop methods and training ma-
terials on approaches to basic as well as new and creative use of occupation and industry data and
on the selection and use of appropriate labor force denominators.

"2Questions have to be approved by 70 percent of state BRFSS coordinators.
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IMPROVING OCCUPATIONAL HAZARD AND EXPOSURE SURVEILLANCE

A key component that is largely missing from U.S. occupational safety and health surveillance is
collection and analysis of data on occupational hazards and exposures. Hazard and exposure data are lead-
ing indicators for anticipating and preventing work-related chronic disease and, to a lesser extent, acute
disease and injuries. As noted in Chapter 4, useful information about hazards and hazardous exposures
requires the identification of the hazard and the assessment of the parameters regarding the exposure (i.e.,
duration and intensity).

Hazard and exposure surveillance provides several benefits not achievable in surveillance of health
outcomes, at least for certain classes of occupational risk. First, and perhaps most obvious, is that expo-
sure must precede an adverse outcome, thus, at least in theory, supporting the timely mitigation of the risk
prior to injury or illness. For most conditions of interest, there are irreversible consequences, from lost
productivity and income due to days lost at work due to an injury, to development of a chronic disabling
disease or death; effective intervention requires assessing the risk prior to the effects occurring. While
disease surveillance may be effectively used to prevent future harm, only exposure or hazard surveillance
fulfills the primary prevention of occupational ill health.

Related to the timeliness of hazard and exposure surveillance is the opportunity to provide timely
feedback to employers interested in maintaining the effectiveness of exposure controls—both for preven-
tion purposes and to ensure compliance with government regulations. As discussed in Box 6-5 a silica
exposure surveillance scheme has demonstrated the effectiveness of rapid feedback and benchmarking of
exposure monitoring results in further reducing workplace exposures to silica. Collection of such routine
exposure data can be integrated into an employer’s occupational health program to ensure compliance
with regulatory limits, as well as being part of a government agency’s routine collection of compliance
information. Thus, a surveillance system can be built as part of other programmatic goals and does not
have to be solely dedicated to surveillance.

The second compelling argument for exposure surveillance is in the context of multifactorial chronic
diseases, such as cardiovascular disease, obesity, chronic lung disease, and musculoskeletal disorders. For
those diseases with established exposure-response relationships, the availability of exposure data allows
for identification of workplaces with excess risk, and thus opportunities to reduce the occurrence of these
multifactorial conditions.

BOX 6-5 Industry-Based Exposure Surveillance:
An Example from the European Industrial Minerals Association Dust Monitoring Program

In 2000, the European Industrial Minerals Association established a comprehensive exposure surveil-
lance program for silica exposures among their members. The key features of the program were

¢ a defined exposure assessment strategy and measurement protocol,
o the centralization of results at an independent university-based institute, and
o the timely reporting of results back to the individual enterprises.

By 2015, 160 worksites in 23 countries had reported almost 28,000 samples (Zilaout et al., 2017).
Most importantly, the results show a substantial downward trend in respirable crystalline silica expo-
sures, especially during the initial years of participation. This project demonstrates the potential impact
of a well-constructed exposure surveillance system for risk reduction and the potential for private in-
dustry to participate and benefit from this activity.
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On a population basis, the attributable fraction of a specific condition can be derived based on a
comparison of risk in an “exposed” population compared to an unexposed control population. Such com-
parisons are usually made based on work in a specific industry and/or occupation and are not well in-
formed by the actual probability and level of exposure within those populations. Thus, even this popula-
tion-level estimate is based on exposure assumptions and is usually fraught with misclassification error.
The error can be controlled only to the degree that specific exposure information is available on a popula-
tion.

A compelling example of using the attributable risk to conduct risk assessment based on the popula-
tion distribution of exposure is illustrated in the estimation of the future burden of work-related cancer in
the United Kingdom in Box 6-6. This powerful approach to understanding the risk of chronic multifacto-
rial disease is the key strength of a robust exposure surveillance system.

The uses of a robust exposure surveillance system are many. The primary use is, of course, the rapid
identification of emerging issues or trends in risks and the use of such information for workplace inter-
ventions. The collection and analysis of exposure or hazard data, however, can also be used for epidemio-
logical studies, both identifying new risks and refining the quantification of risk for those already identi-
fied. Exposure data are also instrumental in conducting risk assessments to understand how and where
population risks of disease will occur, estimating the cost burden associated with such risks. Finally, stud-
ies based on good quantitative exposure data are needed to formulate policies to prevent or mitigate health
impacts and the costs associated with alternative policy choices.

Approaches to Hazard and Exposure Surveillance

Several approaches to hazard and exposure surveillance (described below) have been or are current-
ly under way through the work of NIOSH, OSHA, and international organizations. Learning from those
experiences and building on them will set in place a systematic approach to hazard and exposure surveil-
lance with the potential to greatly improve worker safety and health. Data for such surveillance come
from a wide variety of sources. Figure 6-1 shows a Venn diagram of the many sources of data and the
overlap among the systems that collect these data for occupational exposure surveillance. It provides an
overview of the roles and relationships for many of the systems further discussed in this chapter.

BOX 6-6 Example of Exposure Data Used to Estimate Burden of Chronic Disease

To estimate the incident cases and fatalities, Rushton and colleagues in the United Kingdom have
identified well-established exposure-response studies for work-specific cancer risks. In this effort, the
impact of all known human carcinogens, based on IARC classifications, were estimated, including
well-recognized agents such as asbestos, silica, polycyclic aromatic hydrocarbons, etc., but also shift
work, sunlight exposure, etc. However, to estimate the burden of disease in the population posed by
these hazards, it was also necessary to estimate the prevalence and intensity of exposure to each
among the working population in Great Britain.

Historical levels of employment were combined with a comprehensive exposure matrix, CAREX,
to estimate the distribution of exposures to each agent over time (van Tongeren et al., 2012). As a re-
sult of this extensive exercise, the researchers were able to estimate that about 5 percent, or more
than 8,000, cancer deaths in the United Kingdom in 2005 were caused by known occupational carcin-
ogen exposures (Rushton et al., 2012). Furthermore, the models developed could be used to predict
future burden of occupational cancers under current levels of exposure and inform alternative policy
decisions which could affect the frequency or intensity of exposure, thus making invaluable contribu-
tions for health and economic planners and policy makers (Hutchings et al., 2012). The ability to pro-
vide these estimates is largely dependent on having population estimates of occupational exposure,
including prevalence in the population, and their duration and intensity. By far the greatest limitation of
the estimates produced is the lack of up-to-date quantitation of the exposure parameters. Similar stud-
ies have now also been conducted in Canada and Australia.
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FIGURE 6-1 Current Possible Overlaps in Data Sharing from Major Sources of Data Used for Occupational
Exposure Surveillance. The size of inner circles do not represent relative importance of the source.

As with injury and illness outcomes, exposure information is derived from multiple sources, includ-
ing individual, public agency, or employer. Figure 6-1 illustrates how these various exposure data sources
relate to each other. While the three circles representing public agencies, individuals and employers each
have multiple sources within them, the totality of the data derived from the three major types of exposure
information also may intersect. Public Agencies: OSHA its state-based affiliates and MSHA collect expo-
sure monitoring data during regulatory or consultation inspections. NIOSH, through Health Hazard Eval-
uations and other research-oriented studies, collect substantial exposure monitoring data. Not included but
potentially relevant is the hazard information contained in Department of Labor’s Occupational Network
Database (O*NET) and Occupational Requirements Survey (ORS). Employers: Employers, or consultants
working on their behalf, routinely monitor exposures among their workforce, though primarily for regu-
lated agents. A small fraction of the monitoring done by employers may also be reported to the agencies
regulating them. Individuals: While individuals generally do not conduct exposure monitoring, they con-
tribute important exposure-related information through various population based surveys such as the
BRFSS and NHIS. Not included is the self-reported hazard information in the NSF-NIOSH Quality of
Worklife Survey (QWS). Expansion on the types of exposure information collected using the Household
Survey of Occupational Injuries and Illnesses could be integrated with exposure measurement databases,
and thus the overlap of the individual and public agency data sources. Also missing from this diagram is
one additional source of exposure information: biological monitoring results which may be collected
through employers or other means and collected by analytical laboratories.

Workplace-Based Direct Observation Surveys
From 1972 to 1974 NIOSH conducted the National Occupational Hazard Survey (NOHS) in approx-

imately 5,000 workplaces (Frazier, 1983). The surveys included a walk-through inspection in which engi-
neers were supposed to observe “every plant process and every employee,” making estimates of the num-
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bers of workers exposed full time and part time to various substances and collecting other information,
including data on whether engineering controls had been implemented or personal protective equipment
was required for specific exposures. A similar survey, the National Occupational Exposure Survey
(NOES), was conducted by NIOSH from 1981 to 1983. Neither of these surveys included any industrial
hygiene sampling. Despite the ground-breaking utility of these surveys at the time, no follow-up surveys
of a similar nature have been conducted since, largely because of the expense.

Direct observation of exposure conditions within a representative sample of workplaces offers bene-
fits that include

e Characterization of both the use and exposure potential of multiple hazards at the same time,
while also characterizing the number of individuals or probability of exposure occurring to the
workforce.

e Obtaining a distribution of the frequency, intensity, and duration of such exposures, thus provid-
ing a complete distribution of both hazard and exposure, and allowing direct calculation of risks.

However, some risks are not easily observed, and within any workplace there may be too many haz-
ards for an individual observer to identify as many risks may occur in highly incidental conditions and be
difficult to observe on any specific day. Selection of a sample of representative workplaces is increasingly
difficult due to the mobile and temporary nature of work organization in many industries. The biggest
challenge for this approach is its complexity and expense.

Exposure Measurement Databases

Quantitative measurement of exposure intensity using personal sampling methods provides the
“gold standard” for industrial hygiene monitoring and standards compliance and provides the most accu-
rate means of evaluating current exposure levels. Because most regulatory compliance is based on quanti-
tative exposure measurement, both industry and government agencies collect a large number of exposure
measurements in a wide range of industries. There is powerful potential for compiling these routinely col-
lected quantitative measurements into databases, which could then be used for surveillance activities.

For instance, the compilation of MSHA data on silica or coal dust during various mining activities
has allowed for active surveillance of conditions and risks, intervention at locations with high exposures,
and for epidemiology studies of dust-related health conditions. Additionally, OSHA includes quantitative
industrial hygiene measurements in their publicly available Integrated Management Information System
(IMIS). Inspector-collected samples that were analyzed in OSHA’s Salt Lake City laboratory were in-
cluded in the Chemical Exposure Health Data (CEHD), made publicly available since 2010 as part of the
OSHA Information System. At present the CEHD contains quantitative industrial hygiene measurements
and related information on the analyses for Salt Lake City laboratory samples only. The CEHD and IMIS
have a significant degree of overlap (about 50 percent) but each data set contains a substantial amount of
unique data and the IMIS may include an underrepresentation of non-detectable results (Lavoue et al.,
2013a,b). The IMIS database has provided the opportunity for monitoring exposure levels of a few key
agents in the workplace throughout the United States. However, the limitations of such data and the chal-
lenges in collecting all the relevant information (e.g., the distribution of those exposures among the work-
ing population, the frequency of their encounter, the duration of their occurrence, and the wide range of
potential agents to be measured) need to be recognized.

Biomonitoring
Validated biomonitoring methods have been developed for some exposures, such as lead in blood,
metabolites of selected pesticides in urine, and cadmium in urine. Biomonitoring has the advantage of

circumventing limitations of environmental monitoring, such as the effectiveness of personal protective
equipment used by the worker, but has several challenges including potential invasion of privacy and sen-
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sitivity to the timing of the sample. Nevertheless, blood lead surveillance, both based on OSHA require-
ments for monitoring for lead-exposed workers and reporting of blood lead results by analytic laborato-
ries, has proven highly effective in identifying high-risk conditions and stimulating personal and work-
place interventions where needed (see Chapter 4).

Job Exposure Matrices

Classical job exposure matrices (JEMs) were developed as relatively crude and static matrices of
jobs with assigned exposures, usually nominal exposure based on self-report or expert judgment; howev-
er, JEM methodology has continued to be refined to allow for incorporation of quantitative measure-
ments, refined job categories, information on the duration of exposure, etc. Two examples are worth not-
ing: FINJEM, a comprehensive JEM based on Finnish industry information that allows for periodic
updates and includes quantitative measurements (Kauppinen et al., 2014), and CAREX, focused on work-
place carcinogens and first developed to cover all European Union member states (Kauppinen et al.,
2000) and later tailored to Canada and numerous other countries (also see Chapter 5). Both systems may
be used for exposure estimation of populations where an independent data set for duration within each job
category and time period is available. Estimates derived in this way are useful for surveillance (see Chap-
ter 5, Figure 5-1 and Box 6.6) and conducting epidemiological or risk-assessment studies for chronic dis-
ease. These JEMs include physical agents, chemical agents, biologic agents, physiologic and ergonomic
factors, as well as psychosocial factors. As a consequence, the disease risks that can be monitored range
from cancer to mental illnesses.

The use of job exposure matrices in surveillance activities could be limited by the extent to which
the matrix information can be updated to reflect current conditions. However, the combination of a well-
established population-specific JEM with ongoing collection and integration of exposure measurements
could prove a powerful surveillance approach.

Given the importance of exposure duration in the estimation of risk, it is vital that sources of infor-
mation about time spent in various exposure scenarios are also addressed. Questionnaires and administra-
tive data can both be used to estimate risk, assuming the categories of activity addressed can be linked in
some way to exposures. Such data may be linkable to exposure level using a JEM, for instance.

Other Sources of Generic Job Exposure

O*NET is a publicly available online database that describes occupational features across U.S. job
titles (O*NET, 2017). The database is continually updated by surveying a broad range of workers from
each occupation. O*NET has been used to estimate workplace physical and psychosocial exposures and
organizational characteristics. The data from a generic job exposure system offers the potential to impute
hazard presence associated with a job. This, in turn would allow identification and tracking of potential
occupational risks that otherwise have escaped consideration due to missing data or resource constraints
on direct collection of job exposure information in the field (Cifuentes et al., 2010). For example, Gardner
and colleagues (2010) noted that “job title—based exposure estimates from O*NET and self-reported and
observer-rated exposures showed moderate to good levels of agreement for some upper extremity expo-
sures, including lifting, forceful grip, use of vibrating tools, and wrist bending” (Cifuentes et al., 2007;
Evanoff et al., 2014). O*NET also provides job information that could be useful to evaluate psychosocial
working conditions especially for the demand/control and effort/reward models (Cifuentes et al., 2007,
d’Errico et al., 2007; Boyer et al., 2009; Meyer et al., 2011). Further validation of these data is necessary
to determine the utility of the O*NET databases for surveillance.

While O*NET has been partially validated, the Bureau of Labor Statistics, National Compensation
Survey (NCS) program has initiated a refined “Occupational Requirements Survey” (ORS) with addition-
al detail about the prevalence and level of physical demands and environmental exposures (BLS, 2014b;
BLS, 2017b). While designed for the Social Security Administration (SSA) to describe occupation re-
quirements that will assist the agency in eligibility determinations for Social Security Disability Insurance
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and Supplemental Security Income disability benefits for applicants, the ORS may prove a more useful
source for JEM information for some prevalent exposures. For example, this database may supplement
the O*NET with a more nuanced description of some of the cognitive and mental requirements for a job
as well as adding information about the duration of specific physical demands and environmental expo-
sures associated with jobs. (See the discussion on challenges of using survey data for exposure assess-
ment in the next section on questionnaire surveys.)

Questionnaire Surveys

Questionnaire surveys of working populations are another powerful and underappreciated approach
to exposure surveillance. Survey responses are well suited to characterizing a population’s distribution of
exposure duration, and may provide an estimate of intensity of the exposure. In addition, questionnaires
offer the opportunity to collect data on multiple hazards, including those that are difficult to measure (e.g.,
musculoskeletal stressors) and those which can only be directly ascertained through individual experience
(e.g., psychosocial stressors).

Some general idea of the prevalence of psychosocial stressors is available from existing surveys
(NHIS, BRFSS and Quality of Worklife Survey [QWS] (NIOSH, 2013). NHIS and BRFSS have suffi-
cient sample size to provide a reasonable level of detail on occupation but are fairly limited in detail on
the stressors. The QWS is a special module assessing the quality of work life in America that has been
added to the General Social Survey, a biannual, nationally representative, personal interview survey of
U.S. households conducted by the National Opinion Research Center and funded by the National Science
Foundation. The module has been fielded every four years."” The QWS provides excellent detail on the
stressors but the sample is small and does not provide sufficient detail about occupation. Experience with
these, however, would need to inform approaches to survey of these stressors that could produce suffi-
cient detail on both occupation and stressors to enhance surveillance of work and poor mental health.

Questionnaire surveys also offer respondents the opportunity to report on their “usual” exposure ex-
perience, while individual measurements observe only the condition at a specific time or day, and thus
either miss less frequent conditions or require large sample sizes to capture them. Employee responses are
valid when it comes to most of the questions on these surveys because they deal with attitudes or experi-
ences.

An additional key advantage of questionnaire surveys is that they are relatively inexpensive to con-
duct. Furthermore, surveys on exposures can be added into other ongoing population-based surveys
and/or conducted at regular intervals to provide information on changes in work conditions over time.
Challenges in using questionnaires include reporting bias, employee awareness of exposures (e.g., low-
level gaseous exposures may not be detected), and lack of quantitative information on the intensity of ex-
posure. It may also be challenging to generalize across occupations.

Since 1991, Eurofound has been monitoring working conditions in Europe through its European
Working Conditions Survey (Eurofound, 2017a,b). The survey aims to measure working conditions
across European countries, identify groups at risk, and highlight concerns and progress, with the aim of
contributing to European polices that would improve job quality (Eurofund, 2017b). In 2015, the sixth
European Working Conditions Survey was conducted across 35 European countries and interviewed ap-
proximately 44,000 total employees and self-employed workers (Eurofund, 2017b). Workers were asked
(in their native language) a range of questions concerning employment status, work organization, learning
and training, working time duration and organization, physical and psychosocial risk factors, health and
safety, work-life balance, worker participation, earnings and financial security, as well as work and health
and trends in these exposures were reported.

PSee http://gss.norc.org/Pages/quality-of-worklife.aspx.
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Next Steps

Several of the systems discussed above have potential for contributing to a comprehensive exposure
and hazard surveillance. A system, properly structured, maintained, and funded, would fill important gaps
in our ability to identify, monitor, and intervene on the myriad work-related risks, especially those risks to
long-term health of workers. Thus, the committee suggests that a comprehensive hazard and exposure
system be developed and implemented, incorporating the strengths of the various approaches identified
above, to collect, analyze, and distribute work-related risk information on a population basis. The creation
of such a system will need to be undertaken with sensitivity to the need to protect the confidentiality of
employees who participate in worksite monitoring. This issue has arisen in the past in settings where em-
ployees have expressed concern about risks to their employment relationship when negative exposure da-
ta are reported. This issue is one that employers, employees, and the agencies will need to bear in mind
during the evolution of exposure surveillance activities.

The foundation of such a system would be a nationally representative survey of the working popula-
tion in which many different types of work-related risks could be assessed for their prevalence, duration,
and, crudely, for intensity. Only through such a system could workers in nonstandard employment ar-
rangements be fully represented and avoid the challenges and limitations of employer-based surveys. In
addition to classical dusts, chemicals, and physical and biological agents, emerging sources of risk such as
psychosocial dimensions, shiftwork, and other organizational structures could be adequately described.

Such a population-based survey could be a stand-alone survey conducted by NIOSH, a part of the
proposed HSOII survey, or as a periodic supplement to existing surveys such as the NHIS. It may be pos-
sible to collect a large sample at long intervals, e.g., every 10 years, or a smaller sample, appropriately
stratified, at more frequent intervals, if the data can be integrated to provide an ongoing representative
picture. Such a survey could be modeled on the European Working Conditions Survey, which has provid-
ed very substantial information for European policy makers and researchers.

Missing from a survey based on self-reported responses are quantitative exposure-level data, and
risk factors that are not easily perceived by respondents. As discussed above, quantitative surveys of ex-
posures at work are infeasible and limited for other reasons; however, ongoing exposure measurement
activity by both government regulators and regulated industries provide the potential for development of
exposure-level information, at least for selected highly regulated agents, and in some types of workplaces.

As described above, the compilation of MSHA particulate and noise-level information, and OSHA’s
integration of measurements into the IMIS database, has provided researchers the opportunity to extract
and analyze exposure levels and trends while also investigating certain biases inherent in these compli-
ance-based databases. Important limitations in these systems come from missing contextual information
associated with the measurement data. In addition, employers collect a substantial amount of exposure-
level information either independently or through use of consulting services. These data rarely find them-
selves included in publicly available data resources due to privacy concerns. OSHA would need to ex-
plore ways these routinely collected data could be systematically collected and integrated with OSHA
data while protecting the legal rights of the contributing workplaces. A precedent for this may be found in
regulations concerning reporting injury and illness through the OSHA logs.

If these two systems—a periodic comprehensive population-based survey of working conditions and
a publicly available compilation of exposure measurement data—could be linked together through com-
mon variables (e.g., industry, occupation, location, organizational type and size, etc.) the nation would
begin developing a clear picture of exposures and, thus, work-related chronic disease risk and needs for
disease prevention activities.

Each of these approaches offers opportunities for improving worker health through providing more
detailed data on workplace hazards and hazardous exposures. Taking several concrete steps toward im-
plementation would begin building a powerful system of risk identification and reduction. OSHA could
enhance its IMIS by working with other regulatory agencies which already collect, or require collection
of, exposure measurements including MSHA, DOE, state OSHA programs, and OSHA consultation pro-
grams. Federal research efforts (e.g., NIOSH health hazard evaluations) could also be included. In addi-
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tion, research entities, especially those with federal funding, could be required to contribute their data to
this system.

A major limitation to the utility of current IMIS data is missing data elements. The database design
and data-collection tools would need to be updated to take advantage of modern informatics systems, in
order to automate the entry of those elements which can be automated and reduce the data-entry require-
ments for compliance officers or inspectors. Use of a tablet-based system, integrated with laboratory and
inspection-level data, could greatly enhance the comprehensiveness and completeness of the measurement
database.

In the long term a potential source of data would be from those workplaces required to collect expo-
sure measurements in compliance with specific OSHA regulations. OSHA would need to consider amend-
ing its regulations to require such employers to contribute these data to the system. Provided to OSHA
these data could be organized and analyzed to the benefit of the reporting employers. Feedback to indi-
vidual employers could be provided that interpret the results in relative terms (benchmarking) and abso-
lute terms (e.g., presence or frequency of exposures > Action Level).

Furthermore, OSHA could explore the development of a more comprehensive inspection observa-
tion tool, which could be used to describe the presence of multiple hazards in a workplace, and the distri-
bution of exposure to these key agents. A predefined list of hazards could be developed, and inspectors
could quickly estimate the number of employees potentially exposed, and the duration and frequency of
exposure. This type of comprehensive data could be collected relatively easily through a tablet-based sys-
tem. The burden on inspectors using such a tool would have to be addressed.

Conclusion: The elements of a comprehensive exposure surveillance system can be largely
achieved by building upon the exposure-related self-reported data envisioned in the expanded
HSOII. These data would provide population distributions of exposure to all types of hazards (chemical,
physical, biological, ergonomic, physiological, psychosocial, and work organization), among workers in
all types of working arrangements, and would include duration and frequency components of exposure.
However, they would be limited in their ability to provide quantitative levels. The exposure intensity in-
formation could be integrated through the use of measurements, such as those collected in the OSHA
IMIS. IMIS needs to be significantly enhanced to provide a more complete database of routinely collected
measurement data.

Recommendation H: NIOSH, in consultation with OSHA, should place priority on developing
a comprehensive approach for exposure surveillance. The objective should be to build systematically a
comprehensive and continuously updated database of risks and exposures that provides the basis for esti-
mating work-related acute and chronic health conditions for prevention.

In the near term,
e NIOSH should fully exploit the existing OSHA exposure databases by cleaning and integrating
all available data sources to make them useful for surveillance purposes, taking proper account of
the database limitations.

As an intermediate goal,

e NIOSH, in collaboration with OSHA and other agencies as appropriate, should construct an inte-
grated exposure database to include the multiple sources of exposure measurement data already
available, specifically MSHA’s MSIS, Department of Energy and Nuclear Regulatory Commis-
sion personal exposure data, and relevant data from others conducting research with federal
funds.

In the long term,
e NIOSH should link the integrated exposure database with the comprehensive survey data ob-

tained in the recommended expanded HSOII (Recommendation D) and new data from any char-
acterization of exposures from targeted industry-specific assessments.
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e NIOSH and OSHA should explore the feasibility of receiving employer-mandated exposure sam-
ple results after considering the reliability and quality of those measurements. The agencies
should work with stakeholders to develop software and other tools and to facilitate establishment-
level analysis of exposure data along with benchmarking.

SUMMARY

This chapter has examined specific promising developments that, if strengthened and sustained,
could significantly bolster occupational safety and health surveillance. The household survey has the po-
tential to provide data about work from the perspective of the employees and thus supplement the current
employer-based surveys. By including occupation and work-related information in electronic health rec-
ords, meaningful links can be made between health and occupation with in-depth information on the
health conditions. New methods for coding relevant to occupational health can expand the range of useful
information by allowing the use of free-text documents as well as standardizing and assessing current ef-
forts to extract and codify such information using emerging computational methods. Also pertinent are
new employer-based electronic reporting initiatives that will provide greater data for tracking work-
related illness and injury targeting and thereby enhancing prevention and treatment efforts. Worker’s
compensation data and programs contribute valuable occupational safety and health information, and en-
hanced use of those systems could help move surveillance efforts forward. Additionally, a number of pub-
lic health surveys could provide valuable work-related information if questions or modules were added.
Efforts by NIOSH to strengthen the leveraging of existing systems is key to cost-effective means of en-
hancing occupational safety and health surveillance. Development of a more comprehensive system for
periodic collection and analysis of exposure-related information would greatly enhance the nation’s abil-
ity to anticipate work-related health risks, especially for chronic diseases, which are less easily identified
as being occupational in origin. Great strides could be made in this direction by improving the compre-
hensiveness and completeness of the exposure measurement databases already existing, and by incorpo-
rating exposure-related questions into a periodic population-based survey. Standardized, coordinated, and
enhanced surveys, tools, and programs will allow occupational safety and health surveillance to become
the fully functioning system that is needed to improve the health and well-being of workers. These prom-
ising developments will benefit from the research and new technologies discussed in Chapter 7.
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7

Key Actions to Move Forward with an Ideal
National Occupational Safety and Health Surveillance System

Throughout the report, the committee uses a framework that describes a surveillance system as a set
of processes that are enabled by different components. In the previous chapter, promising ongoing sur-
veillance activities were reviewed and situated within this framework. This chapter examines four actions
essential for moving forward with the national occupational safety and health (OSH) surveillance system
that is needed to improve worker safety and health:

1. Set forth a clear rationale and prioritization for surveillance including quantifying the economic
and health burden of occupational illness and injury;

2. Coordinate surveillance strategies and operations among key agencies, organizations, and stake-
holders to ensure a “system-of-systems” architecture and align strategic planning and operations;

3. Use information technology effectively to meet surveillance objectives; and

4. Enhance training and support for surveillance practitioners with appropriate skills and knowledge
to conduct, analyze, and recommend worker safety improvements based on OSH surveillance.

SET FORTH A CLEAR RATIONALE AND PRIORITIZATION FOR OSH SURVEILLANCE

The committee’s deliberations were guided by the premise that a 21st-century surveillance system
for OSH surveillance needs to collect, interpret, and analyze relevant data at the lowest cost feasible, and
then rapidly and effectively disseminate that information to those who need to know. Meeting this goal
requires a system that is cost effective; i.e., it will need to collect data that could have the biggest impact
on improving worker safety and health, while minimizing the cost of collecting such data, and avoiding
the collection of data that hold little value (Gold et al., 1996; Haddix et al., 1996). A cost-effective sur-
veillance system balances the importance of collecting data about factors that can be modified to improve
OSH with the costs of collecting each data element. It also measures costs and benefits from a societal
perspective, consistent with the standards that have been widely accepted for cost-effectiveness analyses
(Gold et al., 1996; Haddix et al., 1996; Muennig, 2008). This section examines four steps toward provid-
ing the basis and priorities for national OSH surveillance:

quantifying the health and economic burdens,
enhancing return from current resources,

effectively allocating resources (evidence-based), and
quantifying the fiscal rationale for coordination.

Quantifying the Health and Economic Burden
As defined in Chapter 1, the costs of a surveillance system include not only the costs of conducting
surveillance activities, but also the costs associated with the health and productivity consequences of oc-

cupational exposures, injuries, illnesses, and mortality on workers, their families, and society. Currently,
there is no regular, standardized reporting on the overall economic burden of occupational illness, injury,
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and death in the United States, even though the most recent independent study estimated the burden to be
$250 billion annually (Leigh, 2011). Given the enormity of the this recent estimate, a regular national re-
port on the financial and health burdens of occupational illnesses, injuries, and fatalities is essential for
monitoring whether the United States is making measurable and meaningful progress in improving work-
er safety over time.

Resources to produce a national estimate on a regular basis, could overcome some of the current
methodological and data limitations. For example, the method for attributing mortality and morbidity to
workplace illness and injury, known as attributable fractions, can lead to very different estimates of eco-
nomic and health burden relative to official counts of workplace injuries, illnesses, and deaths, which are
substantially lower than the estimates based on attributable fractions (Steenland et al., 2003).

The authors of a recently published, comprehensive framework for defining and measuring the
health and economic burden of occupational “injury, disease, and distress” in the United States concluded
that “the importance of documenting burden is to use it to plan investment in occupational safety and
health risk prevention, risk management, and research and to prompt decision-makers to allocate funds for
such investments” (Schulte et al., 2017). Likewise, the European Union (EU) has recently acknowledged
the importance of regularly assessing the economic burden of occupational illnesses, injuries, and fatali-
ties for Europe. The EU is currently implementing a process to routinely measure this burden and has re-
cently published its first report on the availability and quality of data for developing European estimates
of the burden of occupational illnesses, injuries, and fatalities (EU-OSHA, 2017).

An improved OSH surveillance system is the tool needed by policy makers, industry, workers, and
other stakeholders to prioritize and target interventions that have been shown through research or practice
to be most effective in improving worker safety and health. The surveillance system can then be used to
monitor progress toward reducing the total economic burden of occupational illnesses, injuries, and fatali-
ties over time.

Conclusion: Identifying the areas of greatest need for OSH interventions through use of an
improved national surveillance system and then targeting effective OSH interventions based on
previous research and evidence is likely to produce significant and substantial savings to employers,
employees, and society and increase worker health and well-being.

If an improved national surveillance system is intended to inform actions to improve OSH out-
comes, it is important to assess the value of both the investments in an improved surveillance system as
well as the OSH outcomes. Cost-effectiveness analysis (CEA) is commonly used to measure the “value”
of investments to improve health because it measures health outcomes in units other than dollars (Gold et
al., 1996). The problem with using classical methods such as return on investment or cost-benefit analysis
in health settings is that improvements in health must be valued in dollars. This requirement creates an
ethical dilemma, because rather than value all lives equally, return on investment and cost-benefit calcula-
tions value lives differently, usually based on the wages or productivity of individuals in the economy. As
a result, children and seniors are valued less, and high-income members of the workforce have the highest
value. This limitation can be overcome by assigning average economic values to a life. For example, the
Environmental Protection Agency uses mortality risk reduction, based on the value of a statistical life ra-
ther than the value of individual lives, when conducting analyses of societal costs related to exposure to
environmental hazards (EPA, 2010). CEA, in contrast, places an equal value on health outcomes, regard-
less of the economic productivity of those who benefit, and thus avoids explicit valuation of life.

CEA generally measures health outcomes as lives saved, increased life expectancy (i.e., years of life
saved), or reductions in adverse health outcomes (e.g., reduced incidence of injury). Cost-utility analysis
(CUA) is a special case of CEA in which health outcomes are measured using quality-adjusted life years
(QALYs) (Gold et al., 1996). QALY capture both improvements in life expectancy as well as the quality
of life for those years—that is, QALYs account for both mortality and morbidity (Gold et al., 1996). So-
cial return on investment (SROI) has been proposed as an alternative method for more broadly valuing
public health outcomes (Banke-Thomas et al., 2015), but the scientific evidence base for this method is
not nearly as well-established as the broad evidence base for CEA and CUA.
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Conclusion: Because cost-benefit analysis and return on investment analysis value outcomes in
dollar terms only, the committee finds that cost-effectiveness analysis (CEA) and cost-utility analy-
sis (CUA) are more appropriate methods for determining whether OSH surveillance systems pro-
duce value, i.e., improvement in health outcomes at a reasonable cost. CEA and CUA are preferred
because they give equal weight to all workers, in contrast to other methods, which value individuals
based on their salaries or wages.

An assessment of OSH surveillance systems, therefore, should measure and balance the costs of data
collection, analysis, and dissemination versus measurable reductions in mortality and morbidity (includ-
ing time lost from work) that can be attributed to actions taken based on OSH surveillance.

Enhancing Return from Current Resources

Regular national reporting on the economic burden of occupational illnesses, injuries, and fatalities
can also assist federal agencies, state and local governments, employers, and employee groups to address
surveillance objectives more effectively with existing resources. Burden-of-illness studies have been con-
ducted in the United States for decades and have estimated the economic burden of diseases for the entire
population (e.g., Rice, 1967; Cooper and Rice, 1976; Rice et al., 1985); for specific conditions (e.g.,
Thorpe et al., 2015); or for certain outcomes, such as fatalities (Luo and Florence, 2017). In recent years,
federal agencies such as the National Institutes of Health have called for greater use of such studies in
prioritizing areas for funding to combat heart disease, cancers, diabetes, etc., although empirical studies
suggest at most only a moderate association between funding priorities and population disease burden
(Gross et al., 1996; Gillum et al., 2011). Existing federal efforts such as the Centers for Disease Control
and Prevention’s (CDC’s) Web-based Injury Statistics Query and Reporting System (WISQARS) provide
another avenue for enhancing existing resources. WISQARS provides an interactive, online database of
fatal and nonfatal injury, violent death, and cost-of-injury data that could be modified to report separately
on occupational illnesses, injuries, and fatalities. Finally, a regular report on the economic burden of oc-
cupational illnesses, injuries, and fatalities could serve an important role in guiding national funding pri-
orities to ensure that current funding is being targeted cost effectively, i.e., where the burden is greatest,
where effective interventions exist to reduce work-related mortality or morbidity, and where intervention
costs, including the costs of regulation, are minimized in producing improved occupational health out-
comes.

Effective (Evidence-Based) Allocation of Resources

Another benefit of a regular national report on the economic burden of occupational illnesses, inju-
ries, and fatalities would be to establish funding priorities by federal agencies with OSH responsibilities.
The challenge when new resources become available or resources are newly constrained is to determine
the most cost-effective way to allocate changing resource levels. Agencies can use expert panels and the
evidence base established from previous studies to determine where effective interventions exist for re-
ducing adverse outcomes, and to target those conditions where health outcomes can be improved in the
most cost-effective manner.

Quantification of Fiscal Rationale for Coordination

Because there is no single government agency responsible for all aspects of OSH, coordination
across agencies is essential to avoid unnecessary duplication of effort and to maximize efficient and effec-
tive use of existing resources. The Occupational Safety and Health Administration (OSHA) has primary
responsibility for federal OSH activities, but the National Institute for Occupational Safety and Health
(NIOSH), the Bureau of Labor Statistics (BLS), other federal agencies, and state agencies play important
roles as well through surveillance and the surveys they administer. The Department of Health and Human
Services (HHS) maintains national health accounts that collect data to monitor trends in national spending
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for health care services. Some portion of the spending is attributable to occupational illnesses, injuries,
and fatalities, but HHS national health accounts do not separately identify OSH costs and expenditures.
Better coordination could lead to efforts to partition national health spending into occupational and non-
occupational health spending estimates.

Recommendation I: NIOSH should coordinate with OSHA, BLS, and other relevant agencies
to measure and report, on a regular basis, the economic and health burdens of occupational injury
and disease at the national level. This report should also attempt to address the contribution of imple-
mented interventions in reducing these burdens. The advantages of a regular, standard report on national
economic burden of occupational injury and disease include:

focusing attention on the significant burden that already exists,

measuring progress over time in reducing those burdens and improving worker safety and health,
improving the allocation of existing resources to improve health outcomes, and

establishing priorities.

Research, such as to establish the fraction of disease and injuries attributable to occupational expo-
sures, will be necessary to continually improve the quality of burden estimates that can be produced.

COORDINATE SURVEILLANCE STRATEGIES AND OPERATIONS AMONG KEY
AGENCIES, ORGANIZATIONS, AND STAKEHOLDERS

As was described in Chapter 1, surveillance entails the collection and analysis of data, followed by
the interpretation and dissemination of information to relevant actors to meet public health and prevention
objectives. The legal and organizational context in the United States, and to a lesser extent in other coun-
tries, is such that many aspects of OSH surveillance are under the mandate of different agencies, which
may have different objectives. However, to have an efficient OSH surveillance system for the country,
surveillance activities must be coordinated within and among the different agencies to allow the attain-
ment of national objectives, while respecting and further advancing the objectives of each agency. There
are three ways in which improvements could be made:

e Implement a system of systems approach,
e Improve the alignment of existing systems, and
e Coordinate communications.

Implement a System of Systems Approach

One approach to coordinating OSH surveillance at the national scale is to create a “system of sys-
tems,” which has been defined as “a collection of task-oriented or dedicated systems that pool their re-
sources and capabilities to obtain a new, more complex ‘meta-system’ which offers more functionality
and performance than simply the sum of the constituent systems” (Popper et al., 2004). Such a system is
created by connecting otherwise independent systems, which have operational and managerial independ-
ence, are geographically distributed, and are heterogeneous (Maier, 1998). In contrast to large, monolithic
systems that are controlled centrally through a hierarchical structure with clear lines of reporting (Fisher,
2006), systems of systems are characterized by distributed control and cooperation (Keating et al., 2003).
In response to the 2009 influenza pandemic, this strategy was used to rapidly develop a national syndrom-
ic surveillance system covering more than half of all emergency department visits in the country (Olson et
al., 2011). In that example, city and state syndromic surveillance systems adopted a common model for
reporting aggregated data to a central system, which then combined the data to produce summaries and
identify trends at a national scale.
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Conclusion: Given the current context of OSH surveillance, development of a national “system
of systems” is more likely to result in rapid and sustainable gains in OSH surveillance as compared
to development of a new national monolithic system, which is likely to require substantial legislative
changes and substantial additional resources.

Improve the Alignment of Existing Systems

Although a “system of systems” is a compelling strategy for developing a national OSH surveillance
system, creating such a system can be complicated by technical, human, and organizational differences
among existing systems (Wells and Sage, 2008) as well as regulatory impediments. These complications
are likely to be more pronounced if the intent is to couple individual systems tightly. However, a loose
coupling is possible, where the architecture of the overall system is essentially a set of standards that al-
low meaningful communication or exchange of data and information among systems (Maier, 1998). For
example, the influenza syndromic surveillance system described earlier used a loose coupling, requiring
agreement only on a form for reporting aggregated data. The distinction between data' and information®
is important, because data, especially at the individual level, are often difficult to share across organiza-
tions, while information is generally easier to share. Ultimately, what must drive the design of a system of
systems, including which data and information should be shared, are the OSH objectives that are only
possible or feasible to attain through interoperation of otherwise independent systems. The new infor-
mation that the national system of systems could produce would be an “emergent property,” or a novel
contribution to OSH surveillance not feasibly available from any existing system on its own but attainable
through a national system. This new information should allow objectives described in Chapter 2 to be
achieved more completely and more efficiently. For example, enhanced data and information sharing
through coordinated planning and operations of existing surveillance systems should allow more accurate
measurement of the burden of work-related illness, enable clearer identification of working populations at
high risk for work-related injury or illness, and provide richer data to generate hypotheses and conduct
epidemiological research.

Coordinate Communication of Information from Surveillance

An essential part of surveillance is ensuring that the information, produced by analyzing and inter-
preting collected data, is disseminated to stakeholders who are in positions to use that information to pro-
tect and improve worker safety and health. As described in Chapter 3, these stakeholders are many and
include policy makers; federal, state, and local government agencies; individual employers and workers;
industry and worker organizations; insurers; health and safety professionals; educators; and researchers,
as well as the health care community. Timeliness in using surveillance results for planning and action, a
key component in the evaluation of a surveillance system (CDC, 2001), means providing outputs from
surveillance in usable formats that meet the needs of the information user(s).

Ongoing dissemination of surveillance information takes many forms, ranging from annual report-
ing of aggregated data to placing surveillance indicators on interactive websites and making them availa-
ble through user queries. BLS, NIOSH, and OSHA currently have separate websites where they post sur-
veillance findings (BLS, 2017a,b; NIOSH, 2017a, b, ¢, d, e, f, g, h; OSHA, 2017). Each of these sites has
interactive components. BLS issues press releases and provides annual reports for the Census of Fatal
Occupation Injuries (CFOI) and the Survey of Occupational Injuries and Illnesses (SOII). More extensive
analyses of surveillance data are published in BLS periodicals. New findings from NIOSH and other
agencies are periodically posted but with irregular time periods between postings. NIOSH findings based
on more extensive analysis of surveillance data are published in peer-reviewed journals. The NIOSH sur-

'Data are raw facts, which generally afford little insight on their own (e.g., the age of a worker).
*Information is obtained by placing data in context, for example through analysis or combination with other data
(e.g., counts or rates of injuries in a specific age group).
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veillance home page includes links to NIOSH webpages for its various surveillance systems and functions
that enable the user to query BLS employment, CFOI and SOII data, and several of the NIOSH surveil-
lance data sources.

NIOSH also maintains a clearinghouse for surveillance reports and educational materials and sur-
veillance tools generated by all the state-based surveillance programs. While these web-based resources
represent a significant improvement in information dissemination in recent years, there is currently no
central site or compilation of the information produced by the various agencies. Even within the same
agency there are separate websites for different conditions (e.g., NIOSH: respiratory disease, and state-
based surveillance; NIOSH, 2017a, b, ¢, d, e, f, g, h). This contrasts with the dissemination of data in
Great Britain by their Health and Safety Executive, where, for example, both employer and worker survey
data are available through a single site (HSE, 2016).

As with any surveillance system, a national OSH system of systems must also communicate infor-
mation to stakeholders, ideally in a manner that is consistent with the reporting of information by the
OSH agencies that operate component surveillance systems. Therefore, in addition to coordinating the
establishment of objectives and the technical activities for a national OSH surveillance system, communi-
cation from the national system should also be coordinated in an ongoing manner.

The information generated by surveillance systems includes measures, such as rates of exposures
and outcomes. To be clear, centralizing information does not imply centralizing data, which is impractical
and unnecessary on a national scale. Information can be centralized, for example, by having each partici-
pating system make the information it intends to disseminate available in a standard, machine-readable
format, which would allow a central system to access and integrate information from different systems
routinely in an automated manner. Once the information is in one location, it can be made available
through a clearinghouse such as the one established by NIOSH. Once information is centralized, it is also
possible to coordinate more urgent dissemination activities, such as through the health alert network
maintained by the CDC. The committee returns to the topic of dissemination of surveillance information
in the following section, where we consider the potential for informatics to enable OSH surveillance pro-
cesses, including dissemination.

USE INFORMATION TECHNOLOGY EFFECTIVELY

An informatics perspective, where the focus is on the optimal use of data and knowledge to meet
OSH surveillance objectives, allows a principled assessment of the potential benefit of new technologies
to enable OSH surveillance processes. The ongoing and unprecedented gains in fundamental technologies
for storing, communicating, and analyzing data have produced a dizzying array of methods and tools with
the potential to automate, advance, or replace many existing processes in OSH surveillance, including
data collection, data management, analysis, and dissemination. One strategy for making sense of these
many opportunities is by viewing OSH surveillance through the lens of biomedical informatics, asking
how data and knowledge can be used optimally to solve problems and make decisions in OSH surveil-
lance (Shortliffe, 2014). From this perspective, the OSH surveillance processes and objectives are central
and it is possible to consider, ideally from an evidence-based perspective, which innovations in infor-
mation technology are likely to make surveillance processes (data collection, analysis and interpretation,
and dissemination of information) more efficient and effective. There is limited direct evidence in the bi-
omedical literature about the effective use of existing and emerging information technologies for OSH
surveillance, but it is possible to draw relevant insights from the literature on public health surveillance,
from biomedical informatics more generally, and from advances in data management and analysis in do-
mains beyond health and health care (e.g., electronic health records, machine learning, and social net-
works).These insights are important in identifying potential roles of new technologies in individual OSH
surveillance systems and to understand how these technologies can contribute to the development of a
national OSH surveillance system.
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Building Capacity in Information Technology Expertise

Even when there is evidence that new information technologies can be beneficial, it can be challeng-
ing to achieve these benefits in practice. Expertise in information technology (IT) and informatics must
exist within OSH surveillance agencies to realize the potential benefits. People with these skills and
knowledge are critical for reviewing technical evidence, focusing attention on OSH priorities driving in-
vestments in information technology, and ensuring successful implementation of adopted technologies.
Even if agencies make extensive use of contract agencies to deliver IT services, it remains essential to
have a core complement of biomedical informatics expertise to set strategy and to ensure the effective
management of contracted resources. Several academic institutions offer formal graduate degrees in bio-
medical informatics, emphasizing a range of competencies that are well matched with the needs of the
OSH community (Kulikowski et al., 2012).

For a variety of reasons, however, it is difficult for OSH agencies to hire and retain staff with the
knowledge and skills needed to plan, manage, evaluate, and use new information technologies. Conse-
quently, agencies tend to employ fewer staff members with informatics expertise than they need and the
turnover among these employees can be high. Turnover is problematic because most people with infor-
matics expertise will know little about OSH when they join an agency, but over time they will acquire
deeper knowledge and experience in OSH, thereby becoming increasingly valuable to the agency.

There is an acknowledged shortage of expertise in biomedical informatics, especially as it relates to
public health surveillance (Edmunds et al., 2014). In this context, OSH agencies must be strategic in how
they recruit, cultivate, and retain this expertise. In the longer term, supporting expansion of training pro-
grams may be beneficial. In the medium term, increasing use of internship and fellowship opportunities,
such as the public health informatics fellowships at CDC, can introduce people with biomedical expertise
to the challenges and opportunities in OSH surveillance.

Recommendation J: NIOSH should build and maintain a robust internal capacity in biomedi-
cal informatics applied to OSH surveillance.

In the near term,

o Assess the need within the agency for expertise in biomedical informatics in the context of cur-
rent and future demand, recognizing that it will be important to train informatics talent in OSH
surveillance and then to work to retain talented individuals who develop knowledge at the inter-
section of the informatics discipline and OSH applications;

e Create an organizational strategy for deploying and making optimal use of expertise in biomedi-
cal informatics to support the planning and conduct of OSH surveillance;

e Develop a plan for hiring, including consideration of steps such as reaching out to academic pro-
grams, advertising in different venues, and offering internships; and

e Develop a plan for retention, including opportunities for continuing education.

Systems Architecture and Overall System Functioning

Next steps forward for OSH surveillance need to focus on technologies that can contribute to the
overall functioning of a surveillance system by supporting activities across multiple processes. For exam-
ple, standard controlled terminologies enable the consistent representation of data within many surveil-
lance process and the communication of data between processes within a system. Technologies for inte-
grating data across systems, or allowing distributed analysis across systems, is another important
technology within a national system—something that would not be possible with any single system.
Controlled Terminology Development and Standards and Harmonization

Controlled terminologies (or, data standards) can ensure that a given concept is recorded consistent-
ly by different people over time within and across systems by enumerating the accepted ways for concepts
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to be encoded. These terminologies enable communication between systems, with interoperability
achieved more easily when different systems use the same controlled terminologies. Interoperability be-
tween systems, however, also requires agreement on a communication or messaging standard. In other
words, a controlled terminology defines what is in a message, and the messaging standard defines the
structure of the message.

As reviewed in Chapter 6, many organizations have developed or adopted a number of OSH con-
trolled terminologies in support for their activities. For the most part, these terminologies have evolved
independently to meet the needs of different organizations. While each terminology represents some as-
pect of OSH, when taken together, the existing terminologies do not cover all of OSH in a consistent
manner. These terminologies do however represent many concepts central to OSH surveillance, including
the occupation of a worker (Standard Occupational Classification, or SOC) and the industry of a business
establishment (the North American Industry Classification System, or NAICS). A smaller terminology
was also created for use with the census by merging subsets of the SOC and the NAICS (Bureau of the
Census codes). Controlled terminologies also are used to represent outcomes or events (i.e., injuries and
illnesses) within OSH surveillance systems, including the International Classification of Disease (ICD,
with modifier codes to represent details of an injury), the Occupational Injury and Illness Classification
System (OIICS), and the Workers Compensation Insurance Organizations (WCIO) codes.

The Bureau of the Census codes are directly related to the SOC and NAICS codes, as they were ex-
plicitly derived from these other two coding systems. There are, however, no other existing mappings or
explicit linkages between the various controlled terminologies used for OSH surveillance. Consequently,
it is possible to encode combinations of occupation and industry which are not possible in practice. An-
other consequence is that outcomes coded using different controlled terminologies are not easily com-
pared (e.g., ICD and OIICS, WCIO and OIICS), hindering the integration of data across different surveil-
lance systems in the absence of crosswalks between coding systems (Koeman et al., 2013).

One possible solution to this problem is to develop and maintain a mapping between these related
terminologies, or what is called a meta-thesaurus (Harber and Leroy, 2017). An example in the biomedi-
cal domain is the Unified Medical Language System (UMLS), a compendium of controlled terminologies
developed and maintained by the National Library of Medicine of the National Institutes of Health, which
links related concepts or terms across dozens of controlled terminologies. Of the controlled terminologies
discussed above, only the ICD is included in the UMLS.

Recommendation K: NIOSH should work with the National Library of Medicine to incorpo-
rate core OSH surveillance terminologies, including those for industry and occupation, into the
Unified Medical Language System (UMLS). The creation and maintenance of mappings among OSH
terminologies and between OSH terminologies and other relevant terminologies already included in the
UMLS should be considered.

In the near term,
e Establish an inventory of relevant OSH terminologies;
e Develop use cases that benefit from the existence of mappings across OSH terminologies; and

e Prioritize terminologies in terms of the value that accrues from incorporating them into the
UMLS.

In the longer term,
e Incorporate highest-priority OSH terminologies into the UMLS.

One topic for which data representation standards are not currently available is public health inter-
ventions. While terminologies do exist for recording clinical interventions that target individual patients
(Hanser et al., 2009), representation standards for interventions that target workplaces or populations are
not available. A standard for these interventions would allow public health officials and others to record
actions taken to prevent and control occupational injury and disease in a systematic manner. While there
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have been calls for more consistent reporting of interventions in epidemiological studies (Des Jarlais et
al., 2004), this approach has not been adopted widely by public health agencies. Efforts are now under
way to develop machine-readable representations of interventions to support the consistent recording of
behavioral (Michie et al., 2013) and public health interventions (Shaban-Nejad et al., 2017). Adoption and
use of these ontologies to record when and where interventions are implemented should allow systematic
monitoring of the effectiveness of occupational health interventions used in real-world settings. The re-
sulting information could then be used to evaluate and continually refine these interventions in what
would be a learning OSH system.

Data Integration and Storage

An important part of a system of systems is to enable access to individual, case-level data in a man-
ner that protects confidentiality but allows the identification of new hazards, and the introduction of old
hazards into new industries. Once data are collected or obtained from another source for use within a sur-
veillance system, the data must be stored and integrated, or linked. Within a single system, the data are
usually stored in one location, often within a database or a data warehouse, where the data have been ar-
ranged to optimize regular queries. The most informative linkages between data sources are individual-
level linkages (e.g., linking data on an individual’s occupation and industry with data on their health out-
comes and time away from work). Linkages based on location (e.g., linking home address to census vari-
ables) or other attributes (e.g., linking occupation to an exposure matrix) may also be useful for data anal-
ysis.

Data integration and storage can pose challenges within a single surveillance system, and these chal-
lenges are greater for a system of systems. In a national system, it is not feasible to store all data in a sin-
gle location due to legal barriers and agency policies that limit data sharing. However, a sufficient degree
of data integration may still be possible without centralizing data. With a federated data strategy, a “virtu-
al” database can be created by identifying the linkages between databases at each participating location.
Queries made against this virtual database are answered by accessing data from the relevant locations and
assembling them into a single response. It is possible with this approach for each data provider to control
which data are visible to the larger system and to approve or deny any query.

Another related strategy is to perform distributed analyses, as opposed to distributed queries. With
this approach, the data remain with the individual systems, and statistical analyses are distributed across
participating agencies (Gini et al., 2016). For example, cohorts of workers in an industry could be identi-
fied across multiple surveillance systems and the overall effect of an exposure in that industry could be
estimated by pooling the results of the same statistical analysis performed by each system against its own
data.

In summary, multiple strategies exist for deriving additional value by querying and analyzing data
held by different OSH agencies. The preferred strategy must be developed to realize the objectives of a
system of systems, while respecting limitations around data sharing and available resources. The topic of
data integration and distributed analysis is discussed later in the chapter in the section considering how
informatics can be used to support data analysis.

Data Collection and Processing
The collection and processing of data in a surveillance system can benefit greatly from innovations
in information technologies. Novel technologies such as environmental and personal sensors can be used
to capture data. People can be empowered to collect data through crowdsourcing and data can be captured
from posts to social media. Another rich source of data is the electronic health record (EHR), and novel
methods for converting free text to structured codes can play an important role in processing EHR data to
make them usable for OSH surveillance.

Mobile Devices and Sensors
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Mobile devices are now ubiquitous with adoption at 96 percent globally in 2014 and 65 percent of
U.S. adults owning a smartphone in 2015 (Pew Research Center, 2015). These devices contain sensors,
which can capture location, sound, images, acceleration, and other measurements. Moreover, the devices
can then transmit those data wirelessly to a central data repository. In recognition of the potential impact
of such distributed sensors, NIOSH developed the Center for Direct Reading and Sensor Technologies to
work with partners in advancing the development and use of sensors for OSH (NIOSH, 2016).

One application of mobile devices is to gather data on occupational exposures. Data can be captured
actively by having inspectors or employers use applications that capture and process data from the device
sensors, then submit results. This approach is already used for medical or exposure monitoring, but these
applications generally rely on specialized devices (Evans et al., 2010), especially in settings where there is
the potential for remote devices to pose a hazard due to flammability or explosion. Increasingly sophisti-
cated monitoring and even analysis is possible using mobile devices. For example, in the context of infec-
tious disease surveillance, routine tests such as blood smears to detect parasites can be performed with
acceptable accuracy using mobile devices (Pirnstill and Coté, 2015). From a chronic disease perspective,
even simple mobile phones allow tracking of healthy behaviors and environmental exposures (Donaire-
Gonzalez et al., 2016).

Crowdsourcing

Crowdsourcing is a passive approach to data collection that empowers people to use apps on mobile
devices to capture and then voluntarily forward data to a central site for analysis and dissemination
(Brabham et al., 2014). Applications to enable crowdsourcing can be made generally available, for exam-
ple to measure noise or air pollution, or they can be used by an employer for “internal crowdsourcing”
(Brauch, 2015). People can be motivated to submit data using different strategies, including their en-
gagement in what has been called participatory epidemiology (Freifeld et al., 2010) or citizen science
(Pocock et al., 2017), where those who submit data are also engaged in their analysis and interpretation.
Although this democratization of data access and analysis presents many opportunities, it also raises new
questions such as how to derive unbiased insights from data collected through crowdsourcing (Welvaert
and Caley, 2016) and how data informally collected through crowdsourcing or other means are best used
by employers, employees, communities, and researchers in the absence of any authoritative interpretation.

Social Media

Social media provide a platform for people to communicate their thoughts and experiences with
members of their social network and others who may be interested. Soon after the widespread adoption of
social media, researchers recognized the value of systematically monitoring these public communications
to generate public health intelligence. An early application of this approach to surveillance was to monitor
the incidence of influenza-like illness (Chew and Eysenbach, 2010) and it is clear now that social media
data can improve surveillance of seasonal influenza epidemics when combined with more traditional sur-
veillance approaches (Mitchell and Ross, 2016). More recently, this approach has also been used to moni-
tor the frequency of adverse effects of prescription medications. Comparisons to traditional approaches,
such as spontaneous reporting, suggest that social media surveillance can identify adverse events and their
frequency of occurrence (Powell et al., 2016).

Influenza-like illness and adverse drug reactions are highly prevalent events, making them ideal out-
comes for surveillance through social media. Individual types of occupational injury and illness tend to
occur less frequently, so additional research is required to determine the extent to which these events can
be monitored through social media.

EHRs and Electronic Reporting
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EHRs are increasingly used routinely in primary care and other settings, such as in emergency de-
partments. These systems capture a range of data, which researchers have shown to be valuable for a vari-
ety of public health surveillance objectives. Syndromic surveillance is one example, where anonymized
data on the reason for the encounter are collected for all patients, usually from emergency departments,
and then analyzed to detect unusual increases in health care utilization for broad categories of symptoms,
such as influenza-like illness and gastrointestinal disease (Mandl et al., 2004). More recently, these meth-
ods have been extended to allow automated, case-based surveillance, where more complex case defini-
tions are applied to the multiple types of data integrated within an EHR, allowing the accurate and timely
detection and reporting of cases of communicable diseases (Vogel et al., 2014).

As discussed in Chapter 6, there is an ongoing effort to increase the amount of occupational data
recorded in the EHR and the growing adoption of data standards facilitates the analysis of these occupa-
tional data together with other types of data contained in the EHR. In particular, the electronic case-
reporting initiative, to which NIOSH has contributed, has defined and begun to develop an infrastructure
that will enable the automated reporting of health conditions by occupation (Mac Kenzie et al., 2016).
However, the collection and reporting of occupation, industry, and other OSH data in EHRs remains vol-
untary and is not required. The quality of the data in EHRs can be variable, so methods are needed to as-
sess and assure the quality of OSH data extracted from EHRs.

Recommendation L: NIOSH should lead efforts to establish data standards and software tools
for coding and using occupational data in electronic health records. These efforts should be coordi-
nated with the Office of the National Coordinator for Health Information Technology (ONC) to support
the establishment of a rule requiring collection and effective use of OSH data in the electronic health rec-
ord.

In the near term,
e Develop a consensus within the OSH surveillance community regarding the preferred terminolo-
gies and tools for extracting data on industry and occupation from the EHR;
e Engage with ONC to communicate this consensus to other stakeholders and to establish a broader
consensus among all stakeholders regarding an acceptable strategy; and

e Support ONC in the process of establishing a rule to require the capture of industry and occupa-
tion in the EHR.

In the longer term,
e Work with the occupational medicine and general medicine community to develop models and
tools for using occupational data in electronic health records for clinical care and for serving the
prevention needs of the clinical population.

Autocoding Software

Natural language processing (NLP) is the field of computer science concerned with the interpreta-
tion by computers of natural language, including the automated interpretation of written text. When work-
ing with written text, NLP software attempts to link words in the written text to terms in a controlled vo-
cabulary. In other words, the NLP programs are trying to automatically assign codes to the written text.
Accordingly, the term “autocoding” is often used in the OSH surveillance literature to refer to the auto-
mated assignment of codes (e.g., occupation, industry, and type of injury) to words in a textual report us-
ing NLP software.

Historically, NLP software has relied on manually developed rules to map or link written words to
standard terms. More recently, statistical methods have been used in NLP programs. The statistical meth-
ods for NLP learn a model from a set of written documents, which are already coded, and the statistical
model is then used to predict the best coding for new documents. Both NIOSH and BLS have developed
NLP software to support OSH surveillance. NIOSH has employed multiple strategies for autocoding, in-
cluding developing and making available in 2012 a web-based NLP system (the NIOSH Industry and Oc-
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cupation Computerized Coding System) that uses rules to assign industry and occupation codes (i.e., Bu-
reau of Census codes with links to SOC and NAICS codes) to text in vital statistics, health survey, and
electronic health records. Version 3 of this software is scheduled for release in 2018. In 2012, BLS began
exploring the use of NLP and it developed a statistical NLP system. This system was used to assign SOC
codes to text in responses to the 2014 SOII and was extended in 2015 to automatically code nature of in-
jury and part of body affected in responses to the SOII (BLS, 2015). The Bureau of the Census has also
developed autocoding strategies for employment data collected in the Current Population Survey and
American Community Survey.

In addition to efforts by OSH agencies, academic groups (Patel et al., 2012; Burstyn et al., 2014;
Harber and Leroy, 2017) have developed and evaluated NLP programs to code occupational history in
free-text documents. Some general observations across all these efforts are that NLP programs are usually
unable to code some records (30 to 50 percent) and for those that are coded, agreement with manual cod-
ing is reasonable (50 to 80 percent). Another observation is that a wide range of NLP programs have been
developed, using different overall frameworks, algorithms, and lexicons. Although each approach has
advantages, no single approach appears to be ideal for all types of documents in all settings and NLP is a
fast-moving area of research.

Conclusion: Using natural language processing to extract data from free text has the potential
to improve the efficiency of surveillance in many ways. There is also the potential to influence fu-
ture rules if “industry standard” approaches can be identified for extracting OSH text from elec-
tronic health records.

Recommendation M: NIOSH and BLS, working with other relevant agencies, academic cen-
ters, and other stakeholders should coordinate and consolidate, where possible, efforts to develop
and evaluate state-of-the-art computational and analytical tools for processing free-text data found
in OSH surveillance records of all types. This coordination should enable rapid innovation and imple-
mentation, into OSH surveillance practice, of successful “autocoding” methods for different data sources.

In the near term,
e Conduct an inventory of activities and key stakeholders and
e Support knowledge exchange activities (symposia, competitions).

In the longer term,
e Develop open data sets that can be used to consistently evaluate methods for extracting OSH data
from free text.

Analysis and Interpretation

Data collected through surveillance needs to be analyzed and interpreted appropriately to generate
information that surveillance stakeholders can use to guide their actions. In practice, a range of analytical
strategies are applied to surveillance data, reflecting different objectives, data, and expertise. In many sur-
veillance settings, descriptive analyses are performed periodically to identify trends over time or unex-
pected patterns in population subgroups. For example, NIOSH detected an increasing trend in early coal
workers’ pneumoconiosis, leading to a more detailed analysis at the state level, and ultimately preventive
actions (Box 7.1).

Periodic analysis of trends remains important, but advances in computational and statistical methods
now make it possible to analyze large volumes of data and to detect meaningful variations in health out-
comes that may warrant public health intervention (Lombardo and Buckeridge, 2007; Fricker, 2013). Alt-
hough not widely applied in surveillance practice, researchers are also exploring the potential role for arti-
ficial intelligence in supporting decision-making based on the results of surveillance analyses (Dixon et
al, 2013; Mamiya et al 2015; Shaban-Nejad et al., 2017). It is not possible to explore the potential contri-
bution to OSH surveillance of all these developments, but two analytical topics of direct relevance to
OSH surveillance are highlighted: small-area analysis and aberration detection.

152 Prepublication Copy

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/24835

A Smarter National Surveillance System for Occupational Safety and Health in the 21st Century

Key Actions to Move Forward with an Ideal National Occupational Safety and Health Surveillance System

Small-Area Estimation

While several national surveys serve as essential sources of population-based information on work-
related injuries, their capacity to “drill down” to specific subnational areas of the nation to facilitate com-
parable analyses is severely limited by cost constraints. For example, the proposed BLS household survey
of occupational injuries and illnesses (see Chapter 5) specified as a supplement to the CPS will help to fill
several analytical needs of a comprehensive national surveillance system for occupational safety and
health. As currently envisioned by BLS, the proposed sample size ranging from 51,000 to 57,000 individ-
uals was specified to simultaneously satisfy the multiple objectives of sample representativeness, data
quality, timeliness, and cost. While such sample specifications achieve solid levels of precision at the na-
tional level, they may result in imprecise estimates at the county or sub-county levels. There are also con-
fidentiality constraints imposed on the release of such subnational geographic content on analytic files
made available to the public.

The capacity to obtain reliable small-area estimates derived from national survey data can be sub-
stantially enhanced by application of small-area estimation methods. These techniques combine available
sample data with auxiliary data using model relationships to improve the reliability of the resulting esti-
mates (Pfeffermann, 2013; Vaish et al., 2013; Folsom and Vaish, 2014). Effective small-area estimation
methodology depends on the availability of useful predictors reasonably related to the outcome measures.
These predictors are annually obtained from various sources and federal agencies such as the U.S. Census
Bureau and the American Community Survey.

Aberration Detection

A concept related to small-area analysis is aberration detection, which refers to the detection of sta-
tistical anomalies, or aberrations, in surveillance data. Aberrations can be sought along any dimension of
the data, but most commonly, deviations from expectation are sought for risk factors or outcomes across
time, geographical location, including workplace, and personal attributes, including occupation. As with
small-area analysis, it can be challenging to reliably detect true aberrations if small amounts of data are
divided into many categories, as many of the resulting cells are likely to contain a small number of events.

Historically, the tendency in public health surveillance has been to search for aberrations in time,
aggregating cases to estimate rates, and then applying statistical time-series methods to the rates to detect
the onset of an infectious disease epidemic or the effect of an environmental exposure in the whole popu-
lation, or in subpopulations through stratified analyses. This approach remains a useful strategy as was
demonstrated recently for coal dust exposure (see the case study in Box 7-1 on population surveillance).
However, advances in statistics, artificial intelligence, and computing power have made it possible to au-
tomate the routine analysis of large volumes of individual-level data to detect changes across multiple
aspects of time, geography, and personal attributes (Lombardo and Buckeridge, 2007). Had this type of
analytical capacity been in place in 1990, the “hot spots” problem described in Box 7-1 may have been
identified and results acted on a decade earlier.

Advances in analytical methods have been motivated by access to large volumes of case-level data
for surveillance, for example from clinical information systems such as emergency department triage sys-
tems and EHRs. A wide range of machine learning methods have been used to detect cases in surveillance
data and to identify unusual patterns among cases. More recently, researchers have developed methods to
analyze temporal patterns within patient trajectories and then identify unusual subpopulations requiring
closer inspection (Lange et al., 2015). There has also been progress in developing methods to integrate
data from multiple sources, for example explicitly linking multiple health outcomes to measures of expo-
sure (Morrison et al., 2016).
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BOX 7-1 Case Study: Coal Workers’ Pneumoconiosis Population Surveillance

Coal workers’ pneumoconiosis (CWP) provides an example of where effective surveillance led to
public health action. Since 1969, when the Federal Coal Mine Health and Safety law was enacted,
there has been continuing reduction in CWP in U.S. coal mines attributed to effective control of dust
exposures. Progress has been tracked by NIOSH’s Coal Workers’ X-ray Surveillance Program
(CWXSP) that documented ongoing reduction in CWP late into the 1990s. However, beginning around
2000 the program began to note increased prevalence of early CWP. During the same period a De-
partment of Labor advisory report recommended reducing coal mine dust exposure limits to further
eliminate CWP (DOL, 1996). NIOSH decided to analyze the CWXSP in greater depth and found that,
among states with coal miners, there was a tenfold difference in proportion of miners that were found
to have CWP. Examining all CWP cases, the subset with rapidly progressive CWP were younger than
the others and were more likely to have worked in smaller mines (“hot spots”). NIOSH then turned to
the Mine Safety and Health Administration (MSHA) records of dust monitoring exposure data—data
collected regularly from all underground mines. These, however, did not show evidence for increased
exposure. Exploring further to understand why dust levels were not associated with CWP findings,
NIOSH made several observations: increased production (coal prices were high at the time), a con-
comitant change in work schedules (12-hour work days), exposure controls lagging technology ad-
vances especially in long-wall mining, a monitoring rule that called for sampling only 8 of the 12 hours
(production and, hence, exposure could have been higher later in work shifts due to changes during
shift), and among the smaller mines successful dust control was more fragile with shorter lifespans
due to market forces. All in all, NIOSH concluded that the hot spots indicated that coal mine dust limits
needed to be lowered to eliminate CWP2 which led the agency to work closely with MSHA to imple-
ment a new rule to reduce coal mine dust exposure limits. This was accomplished in 2014. CWP is a
chronic condition so the effect of implementing the new rule will not be immediately evident in CWXSP
data tracking but the system should be able to begin assessing impact within 5 years.

Figure 2-4. CWXSP: Percentage of examined miners with coal workers’
pneumoconiosis (category 1/0+) by tenure in mining, 1970-2006
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SOURCES: Antao et al., 2015; NIOSH, 1995; NIOSH, 2011.

In occupational health, computationally intensive approaches to aberration detection could support
accurate detection of unusual increases in injury or disease among types of occupations in specific work-
places (Kulldorff et al., 2003). The challenges are substantial, especially when large amounts of heteroge-
neous data are involved, some of which may be sought from commercial entities with proprietary interests
or from entities that may offer political or privacy objections to the data use. Despite these challenges, as
is done in other types of public health surveillance, OSH surveillance systems could take advantage of
advanced statistical and machine learning methods together with data processing methods to automatical-
ly analyze OSH data as they are collected.
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There is currently no routine review by federal or state agencies of individual, case-level data col-
lected by various OSH surveillance systems to identify new hazards or the introduction of previously rec-
ognized hazards in new industries. NIOSH, through an interagency agreement, has access to case-based
data in the BLS CFOI database, but it lacks the resources to routinely access these data. As noted earlier
in this report, NIOSH does not have access to the SOII data. OSHA has a database of inspections, includ-
ing fatalities, but again, it does not have the resources to routinely review these data. Without routine
analysis of these data, important opportunities to identify significant concerns are missed. For example,
only as a special project in 2013, after a request from a state that identified three deaths, did OSHA re-
view its fatality investigation database and identify there had been 10 additional deaths among bathtub
refinishers from 2001 to 2011 (Chester et al., 2012) (see Box 7-2).

BOX 7-2 Case Study: Bathtub Refinishers Case-Based Surveillance

The Michigan Fatality Assessment and Control Evaluation (MIFACE) investigated the death of a 52-
year-old male bathtub refinisher. The MIFACE program investigates occupational fatalities to identify
preventable risks. In this case, the individual had been stripping a bathtub in an apartment bathroom
using a commercial agent that contained >60% methylene chloride (MC) as the active ingredient. The
product used was sold to strip paint from aircraft. The work was done with no ventilation and without
use of a supplied air respirator that could have prevented the death.

The MIFACE program reviewed all Michigan occupational fatalities in recent years and identified two
more deaths among workers performing similar tasks. Staff members notified NIOSH which in turn
notified OSHA. A review of OSHA’s fatality inspections for the previous 10 years identified 10 more
fatalities from nine different states where fatalities were attributed to the same cause. Six different
commercial agents had been used, none of which mentioned on the label the hazards of using the
product for bathtub refinishing. Two of the three Michigan cases were found in the OSHA records, for
a total of 12 death investigations, but the third Michigan death was not mentioned since that worker
was self-employed and outside the jurisdiction of OSHA.

The MIFACE program issued a 21-page investigation report and a one-page hazard alert, and pub-
lished an article in Morbidity and Mortality Weekly Report in collaboration with NIOSH and OSHA.
Recommendations were made that methylene chloride products should not be used to perform bath-
tub refinishing.

Surveillance worked where it was applied. But OSHA had no one examining patterns in their fatality
inspection records so the recognition of MC as a common element was not discovered until MIFACE
raised a concern. Recognition might have occurred even earlier if OSHA Integrated Management In-
formation System exposure data had been reviewed. The state OSHA program in Washington report-
ed methylene chloride levels 17 times higher than the Permissible Exposure Limit in 2005.

If a national alert system had been operating with a plan for ongoing analysis of records from OSHA
and other sources, the problem may well have been discovered sooner and fatalities prevented.
SOURCES: Lofgren et al., 2010; Chester et al., 2012.

The inclusion of routine rapid analysis of case-level data as a component of the envisioned 21st-
century OSH surveillance system would permit more timely identification of emergent OSH injuries, ill-
nesses, and exposures and help facilitate concomitant rapid responses and interventions. Such coordinated
analysis within a system of systems could help to identify emergent occupational illnesses and hazards
that currently go unnoticed due to the lack of integration across surveillance systems and the inability to
analyze data in real time.
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Recommendation N: To identify emerging and serious OSH injuries, illnesses, and exposures
in a timely fashion, NIOSH (in coordination with OSHA, BLS, and the states) should develop and
implement a plan for routine, coordinated, rapid analysis of case-level OSH data collected by dif-
ferent surveillance systems, followed by the timely sharing of the findings.

In the near term,
e Develop analytical objectives, identifying the outcomes that would benefit from routine, rapid
analysis and continuous monitoring across OSH surveillance systems; and
e Review technical and legal strategies for conducting analyses, including novel analytical methods
and strategies for distributed analysis and ongoing analysis as the data evolve over time.

In the longer term,
e Implement routine processes for rapid data analysis, including protocols to guide the interpreta-
tion of alerts.

Dissemination of Surveillance Information

Although the process of disseminating information to guide public health actions is critical to realiz-
ing the potential benefits of surveillance, this process does not always receive the attention it deserves. As
with any communication strategy, dissemination of surveillance information is likely to be most effective
if the audience is identified and structured into segments, and then each audience segment is targeted us-
ing appropriate media and messages. New information technologies can aid greatly in this regard as most
people are now instantly accessible via mobile devices and technologies such as social media and the
EHR allow messages to be tailored to specific audiences and contexts.

Mobile Devices

The ubiquitous nature of mobile devices makes them well suited to disseminating knowledge and in-
formation. Guidelines and evidence regarding risks and preventive measures are easily accessible using
mobile devices. Information obtained from analyzing crowdsourced data on exposure risks could also be
pushed to employers and employees, indicating nearby risks, as has been done with infectious disease
exposures (HealthMap, 2017).

Social Media

As mentioned earlier, social media data have been used as a source of surveillance, for example, to
detect the onset of a seasonal influenza epidemic by analyzing the frequency with which influenza symp-
toms are mentioned. However, social media also provide an opportunity for public health authorities to
engage with people by disseminating targeted information, which may help to prevent illness or allow
identification of ongoing threats to health.

In the context of influenza surveillance, researchers have used social media to notify individuals at
risk of disease where influenza vaccine is available nearby (Smolinski et al., 2015). This type of feedback
combines information about patient risk, patient location, and the location of prevention resources availa-
ble nearby (i.e., vaccine clinics) to increase the use of evidence-based preventive maneuvers, with the aim
of preventing disease. Similarly, in the context of foodborne disease, public health agencies have used
automated software to identify people making posts about being ill after visiting a restaurant. These peo-
ple then receive an automated message asking them to access a website and provide further details about
their experience (Harris et al., 2014).

These examples have direct analogies to occupational health. For example, people at higher risk of
an occupational injury or disease could be directed toward resources, which may allow them to prevent an
injury or disease such as emphasizing the use of available protection when working at heights. Automated
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bots could be used to flag people who may be commenting on an occupational injury of disease. Once
identified, it would be possible to direct those people to a website where they could provide further data,
and analysis of those data could trigger an assessment of their workplace.

Electronic Health Records

While electronic health records are a technology that can greatly facilitate the capture of data, they
also present an opportunity for disseminating information produced through the analysis of surveillance
data. The dissemination of surveillance information via an EHR can take different forms, including
through alerts to identify patients who may be presenting with an occupational injury or disease and by
providing feedback to health care providers regarding their management of patients with occupational
injury or disease.

The ability to provide alerts to clinicians through an EHR has been demonstrated for communicable
disease control. In that context, knowledge of an increase in infectious disease activity in a geographic
region has been used to alert physicians when a patient presents from the same geographic region with
symptoms consistent with the infections disease in question (Lurio et al., 2010). Similarly, researchers
have shown that in emergency department encounters for some infectious disease, accounting for the
prevalence of the infectious disease ascertained from surveillance data can enhance clinical decision rules,
allowing more accurate diagnosis (Fine et al., 2007). Both examples have analogous applications for OSH
surveillance. For example, if public health authorities recognize a cluster of illness or injury associated
with an occupation or workplace, then alerts could be constructed to prompt physicians to consider an
occupation etiology when patients present with a similar illness or injury. The feasibility of disseminating
information in this manner was demonstrated in Massachusetts when NIOSH funded the state health de-
partment to incorporate data on occupation into electronic heath records for a major health care system in
the state. The health department coded data for 26,000 patients and entered these data into the system.
Based on occupation patterns alone, it was noted that a high proportion of Portuguese-speaking women
were house cleaners, and Spanish-speaking men were painters. Consequently, multilingual materials on
occupation-speceific hazards and controls were made available on the system so that clinicians could dis-
tribute them to patients in these jobs (Brightman et al., 2013).

In some clinical settings, data captured through EHRs are pooled, analyzed to quantify variations in
care across providers, and the results are then fed back to clinicians to help them situate their practice pat-
tern in relation to their peers and clinical practice guidelines. For example, in some primary care settings,
data from EHRs are collected and analyzed to determine the proportion of patients with type 2 diabetes
who have had a hemoglobin A1C test performed recently. This information is then fed back to each par-
ticipating primary care provider, allowing them to identify their management of such patients in relation
to their peers (Seitz et al., 2011). In occupational health, a similar strategy could be employed, for exam-
ple, to provide feedback to physicians regarding their management of occupational injuries or disease.

Rapid Alert Networks

As in other areas of public health surveillance, an early warning alert network could use any or all of
the strategies described above to disseminate important findings to the OSH community at large. Doing
so could promote fast-track situational awareness of emergent occupational illnesses and hazards, accel-
erate more focused analyses to determine the level of imminent risk, and stimulate decisions on prompt
responses and interventions to mitigate the danger. Responses might include further targeted surveillance,
OSH community messaging, and more focused research investigations making greater use of other rele-
vant available data sources.

Recommendation O: To promote and facilitate the use of surveillance information for preven-
tion, and to present more comprehensive information on the extent, distribution, and characteris-
tics of OSH injuries, illnesses, and exposures, NIOSH (in coordination with and input from OSHA,
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BLS, and the states) should establish a coordinated strategy and mechanism for timely dissemina-
tion of surveillance information.

In the near term,

o Clarify target populations for different types of surveillance information (e.g., rapid alerts, trends,
etc.); and

e Establish a plan for accessing, integrating, and disseminating information from different surveil-
lance sources.

e Develop policies and criteria to address individuals’ and employers’ privacy and confidentiality
considerations through a process that provides for stakeholder input and includes privacy experts
in the development of these policies and in the design of surveillance systems.

In the longer term,
e Implement a coordinated information dissemination strategy, making use of different technolo-
gies as appropriate to communicate information to those who need it to take action for prevention.

This coordination would augment and not replace the activities and authority of individual agencies.
An overall dissemination strategy will provide a better understanding of occupational injuries and illness-
es to assist in the prioritization and evaluation of prevention activity.

ENHANCE TRAINING AND SUPPORT FOR OSH SURVEILLANCE PRACTITIONERS

Although a surveillance system is often thought of as a technical system, it is better conceptualized
as a sociotechnical system, which is as dependent on skilled people as it is on technical components. A
range of individuals are necessary to establish and effectively operate surveillance systems, but the key
disciplines that contribute to the science (Thacker et al., 1989) and practice of OSH surveillance through
the effective application of new information technologies are epidemiology, biostatistics, and biomedical
informatics.

Trainees in OSH are likely to receive instruction in epidemiology and biostatistics, although rarely
are they taught to apply methods from these disciplines to surveillance. For example, designs for evaluat-
ing surveillance systems and statistical methods for aberration detection are not taught routinely in OSH
or other public health programs. The situation is more concerning for biomedical informatics. This disci-
pline is identified as a core public health competency (CLBAPHP, 2014), however, it is taught to varying
degrees across education institutions, and the specific aspects of informatics relevant to OSH surveillance
are not taught routinely in many academic institutions.

Recommendation P: NIOSH, OSHA, and BLS should work together to encourage education
and training of the surveillance workforce in disciplines necessary for developing and using surveil-
lance systems, including epidemiology, biomedical informatics, and biostatistics.

In the near term,

o Identify the core competencies required for OSH surveillance and promote the science of surveil-
lance;

e Review the curricula of existing surveillance courses;

e Collaborate with educational organizations to establish or modify training programs accordingly;
and

e Require surveillance courses in all funded training programs, especially in the Education and Re-
search Center and Program Project training grants.
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In the longer term,
e Contribute to development of surveillance courses and conferences that provide training in sur-
veillance methods.
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8

Next Steps for Improving Worker Safety and Health Through
a Smarter Occupational Surveillance System

The Occupational Safety and Health Act of 1970 sought “to assure so far as possible every working
man and woman in the Nation safe and healthful working conditions and to preserve our human re-
sources.” Progress toward this goal has been steady, but the human and economic toll from work injury
and disease remains unacceptably high. Occupational health surveillance provides essential information
necessary to understand the distribution and determinants of the burden of injury and disease among
workers, to track changes in this burden over time, and to assess the impact and success of interventions
designed to reduce or eliminate the adverse consequences of work across the full spectrum of employ-
ment in the United States.

Although there have been advances in OSH surveillance since the 1987 National Research Council
report, greater advances can be made through the application of new technologies, systems approaches,
and coordinated efforts. This final chapter collects the recommended components of an action plan to
move toward a smarter and more dynamic OSH surveillance system. It begins by providing one final me-
ta-recommendation that the committee considers essential to achieve a smarter system. Then, drawing on
the recommendations made throughout the report that delineate near- and longer-term steps toward pro-
gress in OSH surveillance, the chapter outlines the report’s call for four major categories of action. It ac-
cordingly summarizes the committee’s recommendations thematically, rather than following their order of
presentation in earlier chapters, with the four major categories as follows:

e Prioritize and coordinate OSH surveillance

e Improve data collection

e Expand biomedical informatics use and capabilities

e Strengthen data analysis and information dissemination for prevention

The discussion refers to the recommendations by their letter designation, and the report provides a listing
of the full set of recommendations in Appendix C, which cites them in the order of their presentation in
the report. Readers may refer as needed to the individual recommendations by letter in Appendix C when
they are cited in the remainder of this chapter.

VISION FOR A SMARTER SYSTEM

The committee’s vision for the future of OSH surveillance is a collaborative system of systems.
Recognizing the varying mandates and roles of the many relevant stakeholders, the committee believes
that it is possible to strengthen the ongoing coordination and data sharing across federal agencies, be-
tween federal and state agencies, across state agencies (e.g., labor and health), and with employers and
workers to result in the maximum possible engagement of all. A system of systems approach to OSH sur-
veillance would minimize the undercounting of occupational injuries and illnesses by gathering sufficient
data that include nontraditional occupations and worker groups in a representative manner and enhancing
prevention-relevant information in surveillance data to include race and ethnicity as well as occupation
and industry (general and detailed). It would expand outcomes to include chronic diseases and their caus-
es and include leading indicators, primarily through adequately detailed exposure information. Further,
the system of systems would maximize appropriate use of technologies to facilitate all surveillance pro-
cesses and create structures to disseminate information to levels where it can be acted upon.
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There are several critical enabling components that will be leveraged by the agencies responsible for
implementing the smarter system. Such efforts begin by extending the capacities of the agencies through
targeted enhancements of both existing systems and technical personnel, and through effective communi-
cation across agencies. This will be complemented by information and other inputs available through em-
ployers, employee representatives, relevant intermediaries, and individuals along with engaged health
care systems, all taking full advantage of state-of-the-art technology.

Engagement of employers and health care providers will result in substantive improvements by
augmenting existing resources (e.g., effective collaboration with workers’ compensation systems, effi-
cient implementation of electronic reporting, including occupational information in electronic health rec-
ords) along with development of new resources such as voluntary within-industry partnerships to engage
collectively in exposure surveillance (e.g., modeled on the Industrial Minerals Association silica exposure
assessment in the European Union). At the same time a complementary effort at incorporating leading
indicators of risk such as hazard and exposure surveillance will advance with better utilization of existing
resources (e.g., OSHA compliance data and NIOSH Health Hazard Evaluation information) coupled with
enhancements (e.g., collection of required exposure monitoring and industry-specific exposure surveys).

Individuals, in their capacity as workers and beyond, will play an essential role in the smarter sys-
tem through their participation in population health surveys that incorporate occupational information
(e.g., household survey of nonfatal occupational injuries and illnesses [HSOII], the National Health Inter-
view Survey, the Behavioral Risk Factor Surveillance System, and the Medical Expenditure Panel Sur-
vey).

Evolving health care systems, along with technology imbedded in the delivery system, will greatly
facilitate enriched inputs on health and safety outcome data. Inclusion of occupational information in the
electronic health record and advances in health care reporting structures will improve content and effi-
ciency in collecting reports of work-related health conditions.

Fundamental to a successful smarter system will be sufficient and creative use of information tech-
nology capacity and resources. These will include effective autocoding of occupational information in all
appropriate records, electronic reporting wherever possible from all traditional and emerging reporting
sources, and development of hardware and software for efficient collection of information in real time
(e.g., exposure and compliance data). To enable the system fully, methods and tools need to be developed
for timely and effective collection and analysis of surveillance data. In addition, software needs to be de-
signed and disseminated so that all relevant stakeholders can undertake their own examination of surveil-
lance information so that they can act on findings as quickly as possible to improve health and safety for
workers regardless of setting or context.

The committee has based its analysis and recommendations on an understanding that desired im-
provements in worker safety and health are more likely to be met when an adequate amount of infor-
mation is available at a level of detail sufficient to facilitate effective public health actions. Producing this
information requires coordination of agencies, with input from stakeholders, collection of data that can
provide useful information on all components of the workforce, and the ability to process and share in-
formation using modern technologies. Even as the committee recognizes that the pathway to achieve a
smarter system is neither direct nor without challenging barriers, ultimately, all the elements are attainable
in an effectively coordinated national system.

ACTION STEPS - REPORT RECOMMENDATIONS

This report provides recommendations for improved OSH surveillance, many of which offer both
near- and long-term recommended actions. The near-term actions are intended to be possible even when
recognizing the constraints on all actors that arise from currently limited resources and complicated his-
torical precedents. The longer-term actions are expected to require new resources (financial and person-
nel) along with the evolution of elements, some of which will be made possible by implementing shorter-
term recommendations while others are beyond the direct control of the leadership for OSH surveillance..
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The details of the recommendations are provided throughout the report; the following synthesizes
the recommended action steps in the four categories mentioned earlier.

Prioritize and Coordinate OSH Surveillance

First and foremost, surveillance for occupational health and safety needs to become a priority if it is
to serve the core function of providing the information essential to guide public health actions to improve
worker safety and health. The committee recognizes that surveillance often exists in the background of
public health programs, rising to a level of importance only at times that call for emergency action. It is
less well appreciated that, even in the background, the system needs to operate efficiently—seamlessly
collecting, collating, and assessing information without interruption to support evidence-based actions,
emergency or otherwise. With surveillance as a priority, the development of a centralized coordination of
a system of systems can provide the essential evidence to guide prevention efforts that advance program
objectives in the most cost-effective manner.

Recommendation Q (meta-recommendation): The Secretary of Health and Human Services,
with the support of the Secretary of Labor, should direct NIOSH to form and lead a coordinating
entity in partnership with OSHA, BLS, and other relevant agencies. The coordinating entity should:

e develop and regularly update a national occupational safety and health surveillance strategic plan
that is based on well-articulated objectives;

e coordinate the design and evaluation of an evolving national system of systems for OSH surveil-
lance and for the dissemination of surveillance information provided by these systems;

e publish a report on progress toward the strategic plan’s implementation at least every 5 years,
documenting advances toward achieving a 21st-century smarter occupational safety and health
(OSH) surveillance system; and

e engage partners, including other federal health statistics agencies, state agencies with OSH re-
sponsibilities, and stakeholders.

This recommendation is arguably the cornerstone for the advice that the committee is offering. The
envisioned coordinating entity is essential if there is to be a cross-agency vision and plan for moving for-
ward, if the other recommendations are to be properly prioritized and carried out, and if the resulting sys-
tem of systems is to be effectively guided by the principles described in Chapter 2. The evolving system
needs to be robust and collaborative, with strong leadership, and needs to use consistent standards across
all relevant domains. It needs to assure timely analysis and interpretation of surveillance inputs tied close-
ly with dissemination to relevant actors. And it will need to safeguard privacy and confidentiality, moni-
tor data quality to ensure program efficiency and impact, and be staffed by well-trained public health pro-
fessionals with access to the tools and technology necessary to achieve surveillance objectives.

The envisioned strategic plan would need to provide an overall vision and framework for OSH sur-
veillance for the nation that government agencies and stakeholders will then implement. As a living doc-
ument, the OSH surveillance strategic plan can be flexible to adjust to changing priorities, needs, and cir-
cumstances. The plan is intended to provide a sustainable framework for accomplishing the core
objectives of OSH surveillance:

¢ Guide immediate action to control threats to occupational health and safety;

e Measure the health and economic burden of work-related injuries or illnesses and monitor trends
over time and space;

o Identify industries, occupations, and worksites as well as populations defined by sociodemo-
graphic characteristics and work arrangements at high risk for work-related injury, illness, or haz-
ardous exposures;
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e Detect and respond to new or emerging workplace hazards or facilitate the investigation of new
diseases linked to occupational exposures;

e Guide the planning, implementation, and evaluation of programs and policies intended to prevent
and control work-related injuries, illnesses, and hazardous workplace exposures; and

e Generate hypotheses and make pertinent data available for research.

As a system of systems, this smarter system would need to begin by making clear the specific objec-
tives for each of the surveillance systems within the overall system. It would include concrete objectives
for each of the key federal agencies. It would also include a detailed plan for engagement of the state-
based OSH programs that identifies priority conditions for expanded surveillance, provides guidance on
how to use the data generated by the states, and, whenever possible, identifies the agencies (i.e., federal or
state) that need to take the lead for these conditions. Resource needs need to be organized, projected, and
articulated. Benchmarks need to be identified and realistic timelines need to be specified to keep attention
on measurable progress. Furthermore, evaluation needs to be an essential element at all levels, organized
so that successful systems can be expanded when possible and replicated at different levels of the organi-
zation as appropriate. Systems that do not meet objectives or that cease to be cost effective can be termi-
nated.

In setting forth OHS surveillance as a national priority, the responsible agencies, most centrally
NIOSH, will need to organize to make certain that there is a clear line of responsibility and authority over
each agency’s OSH surveillance activities and personnel. Unless leadership structurally and distinctly
recognizes and articulates these actions, the system will likely be incapable of achieving the identified
goals. At the same time that those structural changes are being developed, the agencies need to ensure that
links across agencies are as seamless as possible and that barriers to timely, efficient sharing of data and
information are eliminated. As with most public health activities that address more than one priority, the
overall system will need to be founded on a close working relationship between federal and state partners.
Together, coordinated federal and state systems offer immense advantages over either operating inde-
pendently. The report accordingly stresses the value of an effective federal-state partnership and strength-
ened state efforts, both to facilitate and serve a coordinated national effort to identify and monitor priority
conditions and emerging problems, and to foster prevention programs at the level that can best address
these concerns (Recommendation C).

The committee also notes that the most effective intervention activities will need to act on the causes
and not the consequences of occupational health problems. Exposure and hazard surveillance points the
way to primary prevention and is the most effective leading indicator available. Consequently, the com-
mittee has proposed a sequence of efforts designed to construct a robust exposure component of the envi-
sioned surveillance system. The report calls for an immediate collaborative effort of federal agencies to
initiate the development of a comprehensive approach for exposure surveillance that builds and updates a
database of risks and exposures to predict and locate work-related acute and chronic health conditions for
prevention (Recommendation H).

Emphasizing that the overall system relies, at all levels and in all circumstances, on an adequately
educated and trained professional workforce, the report also calls for a collaborative federal effort to pro-
mote and support education and training of the surveillance workforce. The responsible agencies need to
identify core competencies required for OSH surveillance (e.g., epidemiology, biomedical informatics,
and biostatistics) and engage educational institutions to establish or modify training programs accordingly
(Recommendation P). Steps toward building this trained workforce are proposed that can begin immedi-
ately.

Improve Data Collection
The committee began its effort by adopting the Centers for Disease Control and Prevention’s defini-

tion of surveillance, which starts with the collection and processing of relevant data closely linked to
analysis and interpretation that can guide policy and interventions. The committee accordingly focused on
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the sources and quality of the inputs to the smarter system. Throughout the report, the issue of under-
counting of occupational injuries and illnesses is highlighted from two perspectives: cases that are out of
scope or cases that are simply unreported. Failure to count occupational injuries that are out of scope is a
recognized consequence of surveys or other assessments that do not capture data on some segments of the
working population. For example, the SOII does not cover or capture injuries to workers who are self-
employed (e.g., independent contractors) or who work on small farms. The 1987 NRC report called spe-
cific attention to this problem, and the Bureau of Labor Statistics and other agencies have ongoing efforts
to understand the reasons for underreporting and address those that are within its control (BLS, 2017).
The underreporting problem, however, is complex and multifactorial (Azaroff et al., 2002). Additionally,
there are limitations in the identification and reporting of chronic diseases associated with work. Further,
many of the systems that collect information on injuries and illnesses do not collect occupationally-related
data.

One of the major inputs to OSH surveillance is through the Survey of Occupational Injuries and IlI-
nesses (SOII) and the report discusses needed enhancements to the SOIL, including those that would better
inform surveillance and related public health actions for underserved populations. Injury and illness re-
cording, as defined for the SOII, can be improved by better characterization of work-related injuries and
illnesses in a manner that enhances usefulness at the worksite as well as at national and state levels (Rec-
ommendation A). Developing ways to incorporate information on race and ethnicity as well as employ-
ment arrangements will allow for identification of vulnerable worker populations and risks that may be
associated with different types of employment arrangements. Substantial progress toward this recommen-
dation can be achieved in the near term while some parts will require new methods and resources.

The committee supports the BLS plan to implement a Household Survey of Occupational Injuries
and Illnesses (HSOII) as it will fill in data gaps for populations of workers who are missing from employ-
er-based injury reporting and will provide worker input (Recommendation D). Already being piloted, this
survey would fill in important recognized gaps in the SOII coverage. Another largely untapped resource
for injury surveillance data is the workers’ compensation system and the report promotes the expanded
use of workers’ compensation data for occupational injury and illness surveillance (Recommendation F).

Work-related disease information has been almost absent from all efforts at occupational health sur-
veillance. This absence was noted in 1987 and remains today. The committee considers this a priority
component of data collection and offers several recommendations to attend to this need. These deal with
occupational disease monitoring (Recommendation B), the specification of industry and occupation as
core variables in all federal health surveys (Recommendation G), the enhanced assessment of self-
reported health through the National Center for Health Statistics or an expanded HSOII (one component
of Recommendation D), and the development of a comprehensive approach for exposure surveillance
(Recommendations D and H). The latter recommendation addresses the unparalleled opportunity to gain
information on the distribution of exposure-related factors in a manner modeled on the highly successful
experience in the European Union, which has over 25 years of experience in such efforts. The committee
acknowledges that full implementation of these five recommendations will require careful planning and a
long-term effort. But there are near term steps that move toward the end goals that warrant immediate
attention.

Expand Biomedical Informatics Use and Capabilities

The effectiveness of the overall system of systems will necessarily depend on utilizing the evolving
resources and methods of biomedical informatics. Developments occur so rapidly in this area that a lack
of experienced, engaged personnel leads to lost opportunities and compromised system effectiveness. The
committee considered several aspects of the informatics need but it would be hard to overemphasize how
critically important it is for NIOSH to attract adequate informatics personnel and resources (Recommen-
dation J), even while acknowledging the difficulties in recruiting and maintaining informatics experts in
the public sector. Chapter 7 offers several specific examples of how informatics capacity can be leveraged
to enable NIOSH and other OSH agencies both to use advanced computational and analytical tools and to
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monitor advances in information for the most effective OSH surveillance (Recommendations K, L, and
M). Achieving the goals of these three recommendations is expected to take some time but it is essential
that the initial steps not be delayed.

For occupational health surveillance, a forward-looking aspect of data collection and processing
concerns how best to remove the barrier to recording and interpreting occupational information in medical
records and in population surveys of all types. The report accordingly recommends that NIOSH, with an
evolving biomedical informatics capacity, lead efforts to establish data standards and software tools for
coding and using occupational data in electronic health records. As these records increasingly become the
standard for practice, there is an opportunity to make substantial long-lasting progress to eliminate barri-
ers to linking occupation and disease wherever necessary (Recommendation L). The committee also calls
for the creation of a cross-agency effort to develop and evaluate state-of-the-art computational and analyt-
ical tools for processing free-text data found in occupational safety and health records of all types (Rec-
ommendation M). The benefits that accrue from action on these recommendations will prove invaluable
in several arenas in addition to surveillance.

Strengthen Data Analysis and Information Dissemination for Prevention

Successful collection and processing of surveillance data alone does not make a successful surveil-
lance system. The system also requires thoughtful analysis, careful interpretation, and then dissemination
to all those who can use the results to engage in public health action for prevention. The committee ac-
cordingly also examined needs at this stage of surveillance and is optimistic that there are opportunities
immediately available, as well as ones that one can realistically imagine, that can support the pursuit of a
smarter OSH surveillance system.

Attention to analysis and interpretation is essential when calling on partners to provide new or more
data, even if that requirement is facilitated through electronic reporting. It is accordingly essential that a
program that provides for better reporting, such as the OSHA electronic reporting initiative, needs to be
accompanied by a robust plan for the analysis, interpretation, and dissemination of the resulting infor-
mation. The committee thus calls on OSHA and its sister agencies and stakeholders to develop and publi-
cize plans to maximize the utility of their new electronic reporting initiative by providing means and
methods for ongoing analysis and dissemination of these data with special attention to serving individual
employer needs, while simultaneously minimizing duplication of reporting by employers (Recommenda-
tion E).

State and federal workers’ compensation systems, though offering great potential to contribute im-
portant insights into the causes of occupational injury and the effectiveness of prevention programs, are
constrained by differences in system architecture and coding approaches when compared to other sources
of injury data. The report accordingly calls on NIOSH, with assistance from OSHA, to promote the ex-
panded use of workers’ compensation data for occupational injury and illness surveillance and to begin to
consider the development of surveillance for outcomes or consequences of injury and illness outcomes
(Recommendation F).

Dissemination of surveillance findings and analyses in forms and substance so these can be used to
inform and evaluate prevention is equal in importance to all that has been discussed thus far. The commit-
tee has presented the case for making regular reports to the nation that publicize the overall burden of oc-
cupational injury and disease in terms of the burdens on health, the economy, and society so these bur-
dens can be better characterized (Recommendation I and Q). The committee also recognizes that NIOSH,
OSHA, and BLS are practiced in dissemination, and while the committee provides ideas throughout the
report on how these efforts could be enhanced to better serve the prevention goal, there are two areas that
rose to the level of formal recommendations. The first is engaging with the scientific community by
working with the National Library of Medicine to facilitate easy discovery of important connections be-
tween work and disease or injury in published research (Recommendation K). Importantly, the committee
also recommends the creation of a smoothly operating alert mechanism that receives, enhances, and rapid-
ly publicizes to those who need to act the signals of emerging occupational health problems either as new
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associations of work and illness or injury or of old associations found in new settings (Recommendation
N). Appropriate and timely attention to surveillance findings, routine or new, is essential for at prevention
and thus requires that a smooth and centralized mechanism or office be established for timely ongoing
dissemination of information to all relevant actors (Recommendation O).

CONCLUDING REMARKS

Worker safety and health is of paramount importance to thriving workers and workplaces, and ac-
cordingly to society as a whole. Ensuring and improving worker safety and health is a commitment taken
seriously by, and diligently acted upon, by numerous federal, state, and local agencies; workers and
worker organizations; employers and employer organizations; and many others. More can be done to in-
form and improve these efforts through strengthening OSH surveillance in the United States. With the
rapid changes in the nature of work in the United States, and with new risks added to those that have al-
ways existed, the nation clearly needs a smarter OSH surveillance system of systems for the 21st century.
This report provides the evidence and recommendations for a greatly enhanced OSH surveillance system
that is envisioned to be smarter, more dynamic, and more highly coordinated.
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Appendix A

Recommendations

Recommendation A (Chapter 4): BLS and OSHA should collaborate to enhance injury and illness
recording and the SOII to achieve more complete, accurate, and robust information on the extent,
distribution, and characteristics of work-related injuries and illnesses and affected workers for use
at the worksite and at national and state levels. As part of this effort, BLS should routinely collect de-
tailed case and demographic data for injuries and illnesses resulting in job transfer or restricted-duty
work. Furthermore, OSHA should amend its injury and illness recording requirements to collect infor-
mation on race and ethnicity as well as on employment arrangement to identify vulnerable worker popula-
tions and risks that may be associated with the changing nature of work.

In the near term:

e OSHA should make type of employment arrangement (e.g., traditional, independent contractor,
temporary agency worker, and on-call worker) and race and ethnicity mandatory data elements on
the OSHA Form 301, and BLS should incorporate this information into the SOII case and demo-
graphic data. OSHA should collaborate with BLS in determining the best approach to collecting
this information (e.g., what questions should be included on Form 301).

e BLS should routinely collect detailed case and demographic data for injuries and illnesses result-
ing in job transfer or restricted duty as well as those resulting in days away from work.

e BLS should implement methods to aggregate SOII data over time to generate more robust and de-
tailed state-level estimates.

e OSHA and BLS should collaborate to enhance recordkeeping training for employers and BLS
should evaluate approaches for providing initial information and ongoing feedback to data re-
corders in establishments enlisted to participate in the SOII both to improve the data quality and
to promote employer use of data for prevention.

In the longer term:

e BLS and OSHA should collaborate to determine the best way to collect injury and illness data
across multiple employers working at single sites, and across enterprises with multiple establish-
ments.

e BLS should assess the feasibility and usefulness of extending collection of case and demographic
data to all reported cases as automated approaches to coding SOII narratives are improved. Op-
tions for collecting such data should be evaluated in light of information that will be made availa-
ble through the OSHA electronic reporting initiative.

Recommendation B (Chapter 4): NIOSH, working with the state occupational safety and health
surveillance programs and across divisions within the agency, should develop a methodology and
coordinated system for surveillance of both fatal and nonfatal occupational disease using multiple
data sources. The data should be analyzed, interpreted, and presented regularly in a comprehensive pub-
lic report. The data sources to be considered should include reporting by audiometric providers, disease
registries (such as cancer and chronic renal failure), hospitals, laboratories, physicians, poison control
centers, and health surveys as well as appropriate exposure databases. It is important that illness data col-
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lected by the states and NIOSH be analyzed and released in a timely manner. The data should be released
in conjunction with BLS illness data in a manner that does not delay data released by BLS.

In the near term,

NIOSH should combine information from the existing focused occupational disease surveillance
systems (e.g., ABLES, pesticide illness, silicosis surveillance, and NORMS) and mesothelioma
from cancer registries and other relevant occupational health indicators to provide a more com-
prehensive annual report on the extent of occupational illness morbidity and mortality that can be
released in conjunction with information from the SOII. Methods for extrapolating from available
data to generate national estimates should be explored.

To enhance surveillance of occupational lung disease, NIOSH should require all B readers to re-
port all chest radiographs interpreted to be positive for all types of pneumoconiosis.

Increased collaboration between NIOSH and CDC infectious disease surveillance programs, with
improved collection of occupational information, will be important to improve documentation of
endemic and epidemic infectious disease related to work.

In the longer term,

e Gaps identified in the occupational illness surveillance system will need to be addressed through

future developments that may involve

o New or modified state regulations, requiring close coordination with the states, many of which
have already promulgated reporting regulations.

o Inference of occupational disease burden and trends that result from enhanced exposure as-
sessment (Recommendation H, see Chapter 6).

o Updating the list of occupational sentinel health events, establishing additional criteria for es-
tablishing a link between workplace exposures and common diseases.

Action on recommendations that address the inclusion of occupational information in medical

records (see Recommendation J, see Chapter 7), federal health surveys and public health surveil-

lance systems (Recommendation M, see Chapter 7), and automated coding of the industry and

occupation information (see Recommendation L, see Chapter 7) will be important for ensuring

the optimal implementation over time of this recommendation.

Recommendation C (Chapter 4): NIOSH should lead a collaborative effort with BLS, OSHA, the
states, and other relevant federal agencies to establish and strengthen state-based OSH surveillance
programs. This should be carried out as part of a national coordinated effort to monitor priority condi-
tions, hazards, and exposures; to identify emerging workplace risks; and to facilitate prevention programs
that address these concerns. Furthermore, this should be carried out with the full support of and assistance
from other parts of HHS-CDC.

In the near term:

172

e OSH Agency Collaboration Within States: NIOSH, BLS, and OSHA should actively encourage

and promote collaboration among their programs in the states to reflect the national commitment
to interagency effectiveness for OSH surveillance and leverage surveillance and prevention ex-
pertise across agencies. This should include sharing data and taking advantage of unique state-
level data sets and case-based surveillance capacities to identify and respond to emerging occupa-
tional safety and health hazards and conditions.

Public Health Agency Collaboration Within States: NIOSH and other CDC centers that support
state-based surveillance and prevention activities should promote collaboration among their state-
level programs to monitor and address public health problems of shared concern, such as vio-
lence, asthma, infectious disease, traffic safety, and health inequities among vulnerable popula-
tion groups.
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e NIOSH should also

o Explore and implement, as appropriate, alternative approaches to funding ongoing surveillance
in the states as applied public health programs rather than research programs.

o Foster increased coordination and communication between its intramural and extramural sur-
veillance programs.

o Encourage NIOSH-funded Education Research and Training Centers and Agricultural Health
and Safety Centers to provide technical and research support to state surveillance programs in
their regions as part of their required outreach and education core activity.

Recommendation D (Chapter 6): BLS should place priority on implementing its plan for a house-
hold survey of nonfatal occupational injury and illnesses (HSOII). With the assistance of NIOSH and
Centers for Disease Control and Prevention (CDC), BLS should also expand this effort to include a peri-
odic nationwide household survey to identify and track reports of occupational exposures and should de-
termine how best to identify and track chronic work-related illnesses.

In the near term,
e BLS should survey occupational injuries and acute illnesses (as in SOII) in a nationally repre-
sentative sample of the entire working population including those who are self-employed or en-
gaged in temporary contract work.

In the longer term,
e To address the inadequacies of current surveillance tools, BLS should

o Seek assistance from NIOSH to enhance the HSOII survey scope by assessing occupational
exposures and risks in a manner like that used in the Eurofound Working Conditions Survey.

o Questions should be included to capture exposure determinants and work characteristics with
sufficient details on industry, occupation, work organizational characteristics, and working re-
lationships in a way that supports the development of a flexible job exposure matrix and sup-
ports integration of newly available or ancillary data.

o Seck assistance from NCHS and NIOSH to address currently inadequate information on chron-
ic disease and work by determining whether self-report of illnesses and chronic conditions are
best tracked by inserting occupational information into the NHIS or inserting chronic illness
questions into the HSOII. Part of this consideration should include the determination of wheth-
er a sample of retirees and those not working due to disability should be part of the HSOIL

e BLS should prepare and implement a specific plan for routine analysis, interpretation, and prepa-
ration of a report on the findings from the HSOII along with a plan for dissemination and appro-
priate database access by researchers and the public.

Recommendation E (Chapter 6): OSHA, in conjunction with BLS, NIOSH, state agencies, and oth-
er stakeholders, should develop plans to maximize the effectiveness and utility of OSHA’s new elec-
tronic reporting initiative for surveillance. These should include plans to provide ongoing analysis and
dissemination of these data and to minimize duplication of reporting by employers.

In the near term:

e To avoid duplicate reporting, OSHA and BLS should integrate data-collection efforts so that em-
ployers selected in the annual BLS sample for SOII but reporting electronically to OSHA need
not make separate reports to BLS. This will require that a unified reporting form include requiring
race and ethnicity in submitted case reports.

e OSHA should provide timely and automatic feedback to employers that provides comparative in-
formation specific to the employer and others in that industry.
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e OSHA should develop a publicly available and easily searchable injury and illness database based
on the electronic reports.

In the longer term:

e OSHA and NIOSH should work with stakeholders to develop software and other tools and mate-
rials that facilitate further establishment-level analysis of injury data with specific attention to en-
abling effective use by employers as well as others to identify hazards and job-specific issues for
prevention. With experience from participants in this electronic reporting, OSHA should explore
feasibility to expand electronic reporting to all employers required to maintain OSHA logs.

Recommendation F (Chapter 6): NIOSH with assistance from OSHA should explore and promote
the expanded use of workers’ compensation data for occupational injury and illness surveillance
and the development of surveillance for consequences of injury and illness outcomes, including re-
turn to work and disability.

In the near term:

e NIOSH should organize an advisory group of workers’ compensation data experts to advise both
the NIOSH Center for Workers’ Compensation Studies and interested states concerning their use
of workers’ compensation data for surveillance and research.

e NIOSH should encourage states to expand the use of workers’ compensation information beyond
the Council of States and Territorial Epidemiologists (CSTE) occupational health indicators. Spe-
cifically, the agency should work through the state surveillance cooperative agreements to devel-
op and enhance use of workers’ compensation data for state-based occupational injury and illness
surveillance and prevention activities.

In the longer term:

e NIOSH and OSHA should collaborate with states to pursue the development of surveillance sys-
tems that capture cost of work-related injury and illness, measure work-related disability and re-
turn-to-work outcomes, and assess the adequacy of benefits administered through workers’ com-
pensation insurance programs.

Recommendation G (Chapter 6): HHS should designate industry and occupation as core demo-
graphic variables collected in federal health surveys, as well as in other relevant public health sur-
veillance systems, and foster collaboration between NIOSH and other CDC centers in maximizing
the surveillance benefits of including industry and occupation in these surveys and surveillance sys-
tems.

In the near term,

e HHS should reestablish industry and occupation as core demographic variables in all federal
health surveys.

e CDC surveillance programs, as they proceed with their state partners to streamline and harmonize
data across systems, should work with NIOSH to identify appropriate processes for collecting and
coding occupational and industry data.

e NIOSH with assistance from CDC should explore and prioritize public health surveys that can be
used to enhance occupational health surveillance objectives by collecting relevant occupational
information.
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In the longer term,
e To promote proper analysis of surveillance data NIOSH should develop methods and training ma-
terials on approaches to basic as well as new and creative use of occupation and industry data and
on the selection and use of appropriate labor force denominators.

Recommendation H (Chapter 6): NIOSH, in consultation with OSHA, should place priority on de-
veloping a comprehensive approach for exposure surveillance. The objective should be to build sys-
tematically a comprehensive and continuously updated database of risks and exposures that provides the
basis for estimating work-related acute and chronic health conditions for prevention.

In the near term,
e NIOSH should fully exploit the existing OSHA exposure databases by cleaning and integrating
all available data sources to make them useful for surveillance purposes, taking proper account of
the database limitations.

As an intermediate goal,

e NIOSH, in collaboration with OSHA and other agencies as appropriate, should construct an inte-
grated exposure database to include the multiple sources of exposure measurement data already
available, specifically MSHA’s MSIS, Department of Energy and Nuclear Regulatory Commis-
sion personal exposure data, and relevant data from others conducting research with federal
funds.

In the longer term,

e NIOSH should link the integrated exposure database with the comprehensive survey data ob-
tained in the recommended expanded HSOII (Recommendation D) and new data from any char-
acterization of exposures from targeted industry-specific assessments.

e NIOSH and OSHA should explore the feasibility of receiving employer-mandated exposure sam-
ple results after considering the reliability and quality of those measurements. The agencies
should work with stakeholders to develop software and other tools and to facilitate establishment-
level analysis of exposure data along with benchmarking.

Recommendation I (Chapter 7): NIOSH should coordinate with OSHA, BLS, and other relevant
agencies to measure and report, on a regular basis, the economic and health burdens of occupation-
al injury and disease at the national level. This report should also attempt to address the contribution of
implemented interventions in reducing these burdens. The advantages of a regular, standard report on na-
tional economic burden of occupational injury and disease include:

focusing attention on the significant burden that already exists,

measuring progress over time in reducing those burdens and improving worker safety and health,
improving the allocation of existing resources to improve health outcomes, and

establishing priorities.

Research, such as to establish the fraction of disease and injuries attributable to occupational exposures,
will be necessary to continually improve the quality of burden estimates that can be produced.

Recommendation J (Chapter 7): NIOSH should build and maintain a robust internal capacity in
biomedical informatics applied to OSH surveillance.

In the near term,
e Assess the need within the agency for expertise in biomedical informatics in the context of cur-
rent and future demand, recognizing that it will be important to train informatics talent in OSH
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surveillance and then to work to retain talented individuals who develop knowledge at the inter-
section of the informatics discipline and OSH applications;

e (Create an organizational strategy for deploying and making optimal use of expertise in biomedi-
cal informatics to support the planning and conduct of OSH surveillance;

e Develop a plan for hiring, including consideration of steps such as reaching out to academic pro-
grams, advertising in different venues, and offering internships; and

e Develop a plan for retention, including opportunities for continuing education.

Recommendation K (Chapter 7): NIOSH should work with the National Library of Medicine to
incorporate core OSH surveillance terminologies, including those for industry and occupation, into
the Unified Medical Language System (UMLS). The creation and maintenance of mappings among
OSH terminologies and between OSH terminologies and other relevant terminologies already included in
the UMLS should be considered.

In the near term,
e Establish an inventory of relevant OSH terminologies;
e Develop use cases that benefit from the existence of mappings across OSH terminologies; and

e Prioritize terminologies in terms of the value that accrues from incorporating them into the
UMLS.

In the longer term,
e Incorporate highest-priority OSH terminologies into the UMLS.

Recommendation L. (Chapter 7): NIOSH should lead efforts to establish data standards and soft-
ware tools for coding and using occupational data in electronic health records. These efforts should
be coordinated with the Office of the National Coordinator for Health Information Technology (ONC) to
support the establishment of a rule requiring collection and effective use of OSH data in the electronic
health record.

In the near term,
e Develop a consensus within the OSH surveillance community regarding the preferred terminolo-
gies and tools for extracting data on industry and occupation from the EHR;
e Engage with ONC to communicate this consensus to other stakeholders and to establish a broader
consensus among all stakeholders regarding an acceptable strategy; and
e Support ONC in the process of establishing a rule to require the capture of industry and occupa-
tion in the EHR.

In the longer term,
e Work with the occupational medicine and general medicine community to develop models and
tools for using occupational data in electronic health records for clinical care and for serving the
prevention needs of the clinical population.

Recommendation M (Chapter 7): NIOSH and BLS, working with other relevant agencies, academic
centers, and other stakeholders should coordinate and consolidate, where possible, efforts to devel-
op and evaluate state-of-the-art computational and analytical tools for processing free-text data
found in OSH surveillance records of all types. This coordination should enable rapid innovation and
implementation, into OSH surveillance practice, of successful “autocoding” methods for different data
sources.
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In the near term,
e Conduct an inventory of activities and key stakeholders and
e Support knowledge exchange activities (symposia, competitions).

In the longer term,
e Develop open data sets that can be used to consistently evaluate methods for extracting OSH data
from free text.

Recommendation N (Chapter 7): To identify emerging and serious OSH injuries, illnesses, and ex-
posures in a timely fashion, NIOSH (in coordination with OSHA, BLS, and the states) should de-
velop and implement a plan for routine, coordinated, rapid analysis of case-level OSH data collect-
ed by different surveillance systems, followed by the timely sharing of the findings.

In the near term,
e Develop analytical objectives, identifying the outcomes that would benefit from routine, rapid
analysis and continuous monitoring across OSH surveillance systems; and
e Review technical and legal strategies for conducting analyses, including novel analytical methods
and strategies for distributed analysis and ongoing analysis as the data evolve over time..

In the longer term,
e Implement routine processes for rapid data analysis, including protocols to guide the interpreta-
tion of alerts.

Recommendation O (Chapter 7): To promote and facilitate the use of surveillance information for
prevention, and to present more comprehensive information on the extent, distribution, and char-
acteristics of OSH injuries, illnesses, and exposures, NIOSH (in coordination with and input from
OSHA, BLS, and the states) should establish a coordinated strategy and mechanism for timely dis-
semination of surveillance information.

In the near term,

o Clarify target populations for different types of surveillance information (e.g., rapid alerts, trends,
etc.); and

e Establish a plan for accessing, integrating, and disseminating information from different surveil-
lance sources.

e Develop policies and criteria to address individuals’ and employers’ privacy and confidentiality
considerations through a process that provides for stakeholder input and includes privacy experts
in the development of these policies and in the design of surveillance systems.

In the longer term,
e Implement a coordinated information dissemination strategy, making use of different technolo-
gies as appropriate to communicate information to those who need it to take action for prevention.

Recommendation P (Chapter 7): NIOSH, OSHA, and BLS should work together to encourage edu-
cation and training of the surveillance workforce in disciplines necessary for developing and using
surveillance systems, including epidemiology, biomedical informatics, and biostatistics.

In the near term,
e Identify the core competencies required for OSH surveillance and promote the science of surveil-

lance;
e Review the curricula of existing surveillance courses;
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e Collaborate with educational organizations to establish or modify training programs accordingly;
and

e Require surveillance courses in all funded training programs, especially in the Education and Re-
search Center and Program Project training grants.

In the longer term,
e Contribute to development of surveillance courses and conferences that provide training in sur-
veillance methods.

Recommendation Q (meta-recommendation, Chapter 8): The Secretary of Health and Human Ser-
vices, with the support of the Secretary of Labor, should direct NIOSH to form and lead a coordi-
nating entity in partnership with OSHA, BLS, and other relevant agencies. The coordinating entity
should:

e develop and regularly update a national occupational safety and health surveillance strategic plan
that is based on well-articulated objectives;

e coordinate the design and evaluation of an evolving national system of systems for OSH surveil-
lance and for the dissemination of surveillance information provided by these systems;

e publish a report on progress toward the strategic plan’s implementation at least every 5 years,
documenting advances toward achieving a 21st-century smarter occupational safety and health
(OSH) surveillance system; and

e engage partners, including other federal health statistics agencies, state agencies with OSH re-
sponsibilities, and stakeholders.
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1:30 —2:00 p.m.
2:00 —3:00 p.m.
3:00 —3:15 p.m.
3:15-4:15 p.m.
4:15-5:15p.m.
5:15-5:25 p.m.

Prepublication Copy

Welcome and Introductions
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NAS Study Process and Committee’s Statement of Task
Peggy Yih, Study Director
(10-minute presentation)

Panel: Charge to the Committee from the Sponsors

Margaret Kitt (NIOSH), Kristen Monaco (BLS), and David Michaels (OSHA)
(5-minute remarks from each agency to discuss why they are sponsoring the
study and how they hope the report will be useful for them; 15-minute Q&A
with committee)

Overview of BLS’s work
Kristen Monaco, BLS
(45-min presentation, 15-min Q&A with committee)

Break

Overview of NIOSH’s work
Dawn Castillo, Terri Schnorr, Marie Sweeney, NIOSH
(45-min presentation, 15-min Q&A with committee)

Overview of OSHA’s work
David Michaels, OSHA
(45-min presentation, 15-min Q&A with committee)

Public Comments
Please register ahead of time
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5:25-5:30 p.m.

5:30 p.m.

Chair’s Closing Remarks for Day 1
Ted Shortliffe, Committee Chair

Adjourn Meeting for Day 1

THURSDAY, June 16

8:30 — 8:45 a.m.
8:45-9:15 a.m.
9:15-9:45 am.
9:45-10:15 a.m.

10:15-10:30 a.m.

10:30 - 11:00 a.m.

11:00-11:30 a.m.

11:30-11:55 a.m.

11:55-12:00 p.m.

12:00 p.m.

Welcome and Introductions

A Perspective of Workplace Safety and Health Issues
David G. Sarvadi, Keller and Heckman LLP
(20-min presentation, 10-min Q&A with committee)

Public Health Surveillance
Paula Yoon, Centers for Disease Control and Prevention
(20-min presentation, 10-min Q&A with committee)

Surveillance Tools
Edward L. Baker, University of North Carolina
(20-min presentation, 10-min Q&A with committee)

Break

Hazard Surveillance
Noah Seixas, University of Washington
(20-min presentation, 10-min Q&A with committee)

Economics and Workers Compensation
J. Paul Leigh, UC Davis
(20-min presentation, 10-min Q&A with committee)

Public Comments
Please register ahead of time

Chair’s Closing Remarks
Ted Shortliffe, Committee Chair

Adjourn Open Session

SECOND MEETING AGENDA
September 21-22, 2016

Academies Keck Center
500 Fifth Street NW, Washington, DC
Room 208

WEDNESDAY, September 21

1:00 — 1:15 p.m.
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Ted Shortliffe, Committee Chair
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1:15-1:30 p.m. NAS Study Process and Committee’s Statement of Task
Peggy Yih, Study Director

1:30 —2:00 p.m. Problems in Injury Surveillance and Possible Approaches
Leslie (Les) Boden, Boston University (confirmed)
(20-min presentation, 10-min Q&A with committee)

2:00 —2:30 p.m. Social Security Disability Insurance
Paul O’Leary, Social Security Administration (confirmed)
(20-min presentation, 10-min Q&A with committee)

2:30-3:00 p.m. Overview of Health and Safety Issues from a Labor Union Perspective
Eric Frumin, Change to Win (confirmed)
(20-min presentation, 10-min Q&A with committee)

3:00 —3:15 p.m. Break

3:15-3:45 p.m. Alcoa Medical Data for Reducing Workplace Injuries
Linda Cantley, Yale University (confirmed)
(20-min presentation, 10-min Q&A with committee)

3:45—4:15 p.m. Construction Industry Surveillance and Challenges with Multi-Employer
Worksites
Garrett Burke, ConstructSecure, Inc. (confirmed)
(20-min presentation, 10-min Q&A with committee)

4:15 -5:00 p.m. Occupational Health Data Systems to Reduce Occupational Injuries and
Ilinesses at Ford Motor Company
Gordon Reeve, Ford Motor Company (Retired) (confirmed)
(30-min presentation, 15-min Q&A with committee)

5:00 - 5:30 p.m. Sponsor Panel for Follow-up Q&A
Hilery Simpson, Bureau of Labor Statistics (confirmed)
Dawn Castillo, Terri Schnorr, & Marie Sweeney, NIOSH (confirmed)
Dave Schmidt, OSHA (confirmed)

5:30 p.m. Chair’s Closing Remarks & Adjourn Meeting for Day 1
Ted Shortliffe, Committee Chair

THURSDAY, September 22

8:00 - 8:15 a.m. Welcome and Introductions
Ted Shortliffe, Committee Chair

8:15 - 8:45 a.m. Historical Perspective from a Former Assistant Secretary of Labor for
OSHA on Workplace Safety and Health

John L. Henshaw, Cardno ChemRisk (confirmed)
(20-min presentation, 10-min Q&A with committee)
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8:45-9:15 a.m. Overview of NCHS Data Sets and Work Related Health
Jennifer Parker, National Center for Health Statistics (confirmed)
(20-min presentation, 10-min Q&A with committee)

9:15-9:45 a.m. Public Comments
Please register ahead of time

9:45 am. Chair’s Closing Remarks and Adjourn Open Session
Ted Shortliffe, Committee Chair

THIRD MEETING AGENDA
November 29, 2016

National Academy of Sciences Building
2101 Constitution Ave NW, Washington, DC
Room 125

8:30 — 8:45 a.m. Welcome, Introductions, and Goals for the Meeting
Ted Shortliffe, Committee Chair

8:45 -9:45 a.m. Finnish System for Occupational Safety and Health Surveillance
Jorma Rantanen (confirmed)

(40-min presentation, 20-min Q&A with committee)

9:45-10:00 a.m. Public Comments
Please register ahead of time

10:00 a.m. Chair’s Closing Remarks & Adjourn Open Session
Ted Shortliffe, Committee Chair
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Updates on Recommendations from the
1987 National Research Council Report Counting Injuries
and Illnesses in the Workplace: Proposals for a Better System

1987 RECOMMENDATIONS

ACTIONS

Annual Survey

1. The BLS annual survey should be modified to permit the
collection of detailed data on severe occupational injuries
categorized as injuries resulting in death, hospitalization, or
outpatient surgery. This will require:

e Modification of the OSHA 200 and 200S to provide
categories for admission to a hospital or for out-patient
surgery, regardless of whether at a hospital, clinic,
physician’s office, or the establishment itself. BLS should
convene a working group to develop an appropriate
classification and corresponding definitions.

e Collection and coding of data from the OSHA 101 (or
equivalent) for all fatalities, hospitalizations, and outpatient
surgery.

OSHA'’s revised recordkeeping requirements,
including modifications to the forms, became
effective on January 1, 2002. The OSHA form 301
(previously Form 101) includes fields asking
whether the injured worker was treated in the
emergency room or as in-patient within the
hospital.

The BLS Census of Fatal Occupational Injuries
(CFOI), created after the 1987 set of
recommendations, collects data on all occupational
fatalities using a multisource approach (see also the
response to Recommendation 4, below).

2. The OSHA 200 and 200S should be modified to include
specific categories of injuries, such as amputations, burns,
cuts, fractures, contusion or bruises,
sprains/strains/unspecified pain, and other.

The Survey of Occupational Injuries and Illnesses
now collects, codes, and publishes data on many
categories of injuries and illnesses including those
listed in Recommendation #2.

3. The annual survey should continue to collect
occupational illness data from the OSHA 200 log with the
following revision in the distinction between “acute” and
“chronic” and in the categories of illness.

e Acute occupational illnesses should be divided into such
categories as skin, respiratory, gastrointestinal, nervous
system, musculoskeletal, and other. Illnesses would be
recorded in this section if the onset of an illness is less than
14 days after the last exposure identified as the probable
cause.

e Chronic occupational diseases should be divided into such
categories as hearing loss, repetitive trauma disorders,
illnesses diagnosed as a result of a medical examination
required under the OSHA health standard, and other
chronic illness.

OSHA'’s revised recordkeeping requirements
became effective on January 1, 2002. The separate
recording criteria that distinguished between
injuries and illnesses were removed. OSHA Form
300 has six general categories for each injury and
illness recorded: injuries, skin disorders,
respiratory conditions, poisoning, hearing loss, and
all other illnesses.

The BLS SOII Case and Demographic product
allows for additional detailed illness data to be
made available (such as the nature of the illness).
Specific distinctions between acute and chronic are
not made but estimates are published for the
categories listed in this recommendation, based on
the Occupational Injury and Illness Coding System.
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Continued

1987 RECOMMENDATIONS

\ ACTIONS

Annual Survey

4. The annual survey should be modified to permit the
collection of detailed data on occupational illnesses
resulting in hospitalization or death, as recommended
above for occupational injuries. This will require:
e Modification of the OSHA 200 and 200S to provide a
category for hospitalization.
e Collection by BLS of the OSHA 101 (or equivalent) for
all hospitalization and fatalities.

As a result of the 1987 report, BLS collects
detailed case data for Days Away From Work
(DAFW). Recently, BLS began collecting
information on whether DAFW cases include a
visit to the emergency room or result in a hospital
stay. Pilot efforts are under way to collect data for
Days of Job Transfer or Restriction for select
industries. Fatal occupational illnesses are not
included in the CFOL.

5. BLS should undertake studies to assess how well
employers understand the guidelines for maintaining the
OSHA 200 logs and how uniformly they record entries on
the logs. These studies might include, but are not limited
to, telephone surveys and small test groups.

BLS has explored this issue in a variety of ways,
including the initial undercount qualitative
interviews in the mid-2000s, the four state studies,
the Washington state follow-back interviews, and
the Westat follow-back study.

6. BLS should select a probability sample of establishments
and obtain a copy of the OSHA 200 log from each
establishment in the sample. BLS should compare these
logs against the summary forms submitted by the
establishments in the annual survey sample.

BLS conducted a quality assurance (QA) study in
the mid-2000s and has an ongoing QA study to
review logs from subsampled establishments
against the submissions to SOII. In general, if an
injury or illness is on the log, it is included in the
establishment's response to the SOII.

7. If the validation study now being carried out by BLS and
OSHA in Massachusetts and Missouri proves to be feasible
and useful, in terms of being able to gain access to medical
records in the sufficient proportion of the establishments,
they should be encouraged to consider extending this
approach to a broader sample.

Subsequent research found that gaining regular
access to medical records from across the nation is
not feasible. This research included using the
methodology from the Massachusetts/Missouri
study to evaluate the records of a representative
sample of employers that reported data to OSHA
through the OSHA Data Initiative.

8. BLS should conduct studies to obtain independent
medical information on occupational injuries, such as for
outpatient surgery and admissions to hospitals other than
for observation, to determine the extent to which these
injuries have been recorded on the OSHA 200 logs in the
establishments in which the injured workers were
employed.

BLS conducted relevant studies in response to this
recommendation and noted that the results
indicated that obtaining medical data from multiple
sources from across the nation would not be
feasible.

9. In order to obtain estimates of coverage, BLS should
conduct sample surveys of employees to obtain information
as to possible injuries sustained in the workplace. These
events should be followed back to determine whether they
were, in fact, work-related and whether they had been
recorded on the OSHA 200 log. Given the unique research
opportunity afforded by the 1987 National Health
Interview Survey, we urge BLS to apply this kind of case-
by-case follow-back.

Efforts regarding the 1987 National Health
Interview Survey are not known. The household
SOII pilot now being planned is a survey of
employees, but the sample is specifically not linked
to sampled SOII establishments. Differences in
results between the household and establishment
surveys will be available by various characteristics,
such as occupation and industry.

188
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10. BLS should work with state agencies to carry out
studies in which complete rosters of occupational
fatalities are compiled from death certificates, medical
examiner records, workers’ compensation claims, and
reports to OSHA and matched against the OSHA 200
logs in the establishments in which these workers were
employed.

CFOI collects data on all occupational fatalities
using a multi-source approach. Ongoing CFOI
efforts at BLS are exploring the identification of
occupational fatalities referenced in public
documents, such as print media, and providing
rapid turnaround in disseminating this
information.

11. Data from the BLS annual survey should be fed back
to companies by industry and size classification and
posted so that employers and employees can see how
their company compares with the appropriate referent
group.

BLS includes a section in survey materials on
“how your injury and illness data are used.” BLS
provides data to employers, employees, and
other data users in many web-based formats,
including the incidence rate calculator, flat data
files, tables, charts, publications, and other
products.

12. Special studies focusing on specific research topics
should be conducted by BLS in conjunction with the
annual survey, in which OSHA 101s are collected for
specific injuries or from specific industries, as
determined by BLS.

Since 1987 BLS has introduced the SOII Case
and Demographic expansion and implemented
CFOI, which provide extensive data on specific
injuries and industries. Additionally,
partnerships with NIOSH have focused on
respirator use and workplace violence
prevention.

BLS Supplementary Data System

13. The Supplementary Data System should be refocused
and modified to gather data in greater detail on all
injuries rather than collecting a minimal data set from a
large number of states. This would permit detailed
analyses for a wide range of specific injuries. Grants
should be made on a competitive basis to states that can
meet the criteria for data detail and quality specified by
BLS. Competition for grants for data analyses should
also be open to other organizations or individuals (e.g.,
university researchers) and should encourage proposals
for new areas of analyses.

The Supplementary Data System was replaced
with the SOII Case and Demographics and
CFOL

Use of Other Data

Systems

14. NIOSH should be designated as the lead agency
having the responsibility for the development of a
comprehensive occupational disease surveillance system
that would include the compilation, analysis, and
dissemination to occupational illness data. These data
would come from national data bases and state health
departments, beginning with data that are already
available. As part of this system, NIOSH should support
the development of follow-back interventions; should
develop standardized methods for the detection of
recognized occupational illnesses; and should publish
periodic reports summarizing the data on occupational
disease from the various sources. To accomplish this,
NIOSH should request, and Congress approve,
appropriation of additional funds.

Additional funding has not been provided for a
comprehensive system, however NIOSH has
been able to work with federal and state partners
to collect and explore data on national trends in
some areas (NIOSH, 2017). NIOSH has
developed standardized case definitions for
elevated blood levels, pesticide poisonings,
work-related asthma, and silicosis.

NOTE: The examples of actions were provided by staff from NIOSH, OSHA, and BLS in response to a request from
the committee. The agency responses were edited to provide some examples of the extensive efforts.
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