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Abstract

Background: Work is a key social determinant of health. Without the collection of
work-related information in public health data systems, the role of social
determinants in creating and reinforcing health disparities cannot be fully assessed.
Methods: The Centers for Disease Control and Prevention (CDC) maintains or
supports a number of public health surveillance and health monitoring systems,
including surveys, case-based disease and exposure systems, vital status records,
and administrative data systems. We evaluated a convenience sample of these
systems for inclusion of information in three work-related domains: employment
status, industry and occupation, and working conditions.

Results: While 12 of 39 data systems were identified as collecting work-related data,
this information was often minimal (e.g., only employment status), restricted to a
subset of respondents, or only gathered periodically. Information on working
conditions was particularly sparse.

Conclusion: Historically, the limited and inconsistent collection of work-related
information in public health data systems has hindered understanding of the role
work plays in health disparities. Current CDC data modernization efforts present
opportunities to enhance the identification and mitigation of health disparities by

prioritizing inclusion of an expanded set of work-related data elements.
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Work is a key social determinant, influencing and influenced by other

social and structural determinants. Residential segregation provides

The World Health Organization (WHO) defines social determinants
of health (SDOH) as “the nonmedical factors that influence health
outcomes ... the conditions in which people are born, grow, work,
live, and age, and the wider set of forces and systems shaping the

»l

conditions of daily life.”* These socially constructed circumstances

affect quality of life and a wide range of health risks and outcomes.

an example of how structural racism affects the web of social
determinants: segregation affects access to education, which in turn
influences employment options.? Differential access to employment
and specific types of jobs can lead to health disparities. Work affects
health directly through a range of working conditions and experi-

ences and can also create, reinforce, or mitigate health disparities as a
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major determinant of access to income, social status, healthcare
access, economic security, and more.>® Understanding the role of
work in health disparities requires the collection of both robust
demographic data and data on work.

The Centers for Disease Control and Prevention (CDC) and its
state, local, territorial, and tribal partners collect data to characterize
the public health impact of a wide variety of exposures, injuries, and
diseases. Surveillance data are crucial to CDC's mission to inform
policy, guide new program interventions, improve communications,
and assess the impact of research, prevention, and intervention
strategies.* Previously, Rodriguez-Lainz et al. assessed the availability
of several key demographic variables—race, ethnicity, language, and
nativity—in CDC-supported public health surveillance and health
monitoring data systems and found that each variable was absent
from at least some of the systems.® The authors concluded that more
comprehensive collection of these demographic variables would
enhance the utility of these systems for developing and assessing
tailored interventions to address health disparities.

The role of work in health disparities is an underdeveloped
aspect of health equity research,® in part because current public
health surveillance data systems do not consistently and comprehen-
sively collect information about work.” However, the fact and
consequences of occupational segregation have been evident since
the early days of occupational health, when information in company
records about the jobs held by workers at coking plants and coal-tar
production plants led to the recognition that all workers in the most
hazardous positions, and those experiencing an elevated risk for lung
cancer, were Black.® Subsequent research has described the role of
structural racism in disparate risks for adverse working conditions
and health outcomes.””*® Most recently, the COVID-19 pandemic
foregrounded the overrepresentation of people of color among
“essential workers” who incurred higher risks of infection with SARS-
COV-2 and subsequent adverse health outcomes reflecting a pattern
of occupational segregation of people of color into jobs which had
lower pay, fewer benefits, and higher levels of precarity, as well as
risk factors such as mandatory in-person work involving contact with

14-17 Research gaps resulting from

the public or coworkers.
inadequate collection of data on work also hinder efforts to identify
opportunities to use work as a potential site for interventions to
decrease these disparities.®

Within CDC, the National Institute for Occupational Safety and
Health (NIOSH) focuses on work as part of public health. Ideally,
national public health surveillance data would provide a rich
opportunity to assess associations between work, other SDOH, and
the physical, mental, and social health of workers, their families, and
their communities. However, work is a complex topic, and the
information about work collected in many public health data systems
is limited, due, in part to resource constraints. While prioritizing
which work-related variables to include in a specific data system
involves consideration of the workplace and worker population,
outcomes of interest, and the overall purpose of the data system,
employment status, industry (the type of business or category of
economic activity [e.g., residential remodelers or ambulatory

healthcare]) and occupation (the job or profession [e.g., physical
therapist or acrobat]), and working conditions are key for under-

standing how work functions as a SDOH.

1.1 | Key categories of data on work

The most basic level of work-related information is employment
status, classified by the Bureau of Labor Statistics as employed,
unemployed, or not in the labor force.*® Employment is key for
access to income and other resources that can affect health.1??° This
is particularly true in the United States, where the majority of
working-age adults obtain healthcare coverage through paid employ-
ment.'? A recent study using data from the Behavioral Risk Factor
Surveillance System (BRFSS) found that unemployment, in general,
and longer unemployment specifically, are linked to higher pre-
valences of adverse health conditions such as hypertension, high
cholesterol, obesity, depression, and diabetes.?* Reflecting a host of
factors that restrict employment options ranging from employment
discrimination to chronic health conditions, participation in the labor
market was lower in socially marginalized groups. For example, non-
Hispanic Black workers were more likely to report short-term
unemployment, long-term unemployment, or being unable to work.?!

Understanding the direct and indirect effects of specific types of
work on health requires collecting detailed information about an
individual's Industry and Occupation (I&0). Recent papers using
BRFSS data found that groups of low-wage workers such as
healthcare aides and janitors, many of whom are from socially
marginalized groups, have poor access to healthcare and high
prevalences of chronic conditions and injuries.?2724 Within the
healthcare aide occupation, results differed by industry, with home
health aides having worse health status.2® This finding highlights the
need to collect information that can be used to identify dis-
proportionately affected worker populations and facilitate direction
of workforce-appropriate resources and interventions.

Even workers who have the same occupation and work in the
same industry may have different workplace experiences or
exposures. These differences can be captured using questions about
working conditions, which are defined as potentially modifiable risk
factors that can affect the employment trajectory and health and
well-being of workers. For example, access to paid sick leave, which
varies among and within industries and occupations, is associated
with a reduced incidence of nonfatal occupational injuries, particu-
larly among workers in high-risk industry sectors and occupations.?®
This finding illustrates the importance of working conditions both for
overall worker safety and health and as a means to reduce disparities
among workers at high-risk of adverse health outcomes. Working
conditions span many domains; some important broad categories
include work arrangements, work schedule and hours, pay and
benefits, workplace psychosocial conditions, and occupational
exposure hazards.

To evaluate the current availability of key work-related variables

(employment status; industry and occupation; and working
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conditions) in public health data systems, we examined a sample of
CDC-supported data systems, including surveys, disease and
exposure case-based systems, vital statistics, and administrative data
systems. We evaluated these systems to identify data gaps, as well as
opportunities to better facilitate health disparities research through
inclusion of more work-related information in public health data

systems.

2 | METHODS

Using previously published methods,?® we evaluated a convenience
sample of CDC or CDC-supported (e.g., by sponsoring inclusion of
questions) public health surveillance and health monitoring systems
(henceforth, data systems) covering a range of health topics for the
presence of work-related variables. We identified these data systems

42728 3nd developed

through a search of publicly available websites
and applied a set of inclusion criteria to determine which systems
should be further assessed for the presence of work-related
information. The data systems were required to (1) collect informa-
tion in the United States, (2) on an on-going basis, and (3) for
individual participants, so environmental studies or those limited to
pooled lab specimens were excluded, for example. Systems meeting
these criteria were then further restricted to those focusing on
exposures or health conditions potentially relevant to work (includ-
ing, for data systems focusing on children younger than working age,
exposures of adult household members).

For each data system meeting these criteria, we assessed the
presence of work-related information using websites, technical
documentation, survey instruments (case report forms, question-
naires, and internet-based data-entry systems), publications, and
discussions with program personnel. We extracted work-related
survey items or variables into an annotated database categorizing
systems into two groups: (1) those having basic work-related
information—either through restriction to a specific workforce or
by collecting employment status, as well as industry, occupation, or
both; and (2) those with more than basic information, including
augmented information on employment status, collecting information
on work history, or collecting at least one variable from a set of
working conditions: work arrangements; work schedule and hours;
pay and benefits, workplace psychosocial conditions; and occupa-
tional exposure hazards (chemical, physical, and ergonomic). For each
data system, we noted the presence of a pertinent data element, how
frequently the data element was collected, and whether the element
was collected for all individuals included in the system or only a

subset.

3 | RESULTS

Our initial scan identified 98 CDC or CDC-supported data systems.
Of these, we excluded 59 because they do not collect information
from the United States on an ongoing basis or do not collect

information on individuals (e.g., contained environmental sampling
data only). Of the remaining 39 data systems, 14 either include
information related to work (n=12) or collect information on
exposures or health outcomes that may be related to work (n=2).
A brief description of each of these 14 data systems, along with
website links and information about CDC's role with respect to these
systems, is provided in Supporting Information S1: Appendix A.

Table 1 summarizes the extent of work-related information
currently collected by each of the 14 data systems. The sources that
focus on minors, the Childhood Blood-Lead Poisoning Surveillance
System (CBLS) and the Youth Risk Behavior Surveillance System
(YRBSS), collect no information on work, even though CBLS
participants might be exposed through lead dust transported home
by household adults, and YRBSS participants might have jobs. The
remaining 12 systems have at least basic information, either by
explicitly collecting industry (n = 1), occupation (n = 1), or both (n = 7),
or by being restricted to specific working populations (n = 3, the Coal
Workers' Health Surveillance Program [CWHSP]; the Commercial
Fishing Incident Database [CFID]; and the National Agricultural
Workers Survey [NAWS]). The two mortality data systems, the
National Occupational Mortality System/National Vital Statistics
System (NOMS/NVSS) and the National Violent Death Reporting
System (NVDRS), which collect information from death certificates
on usual (longest-held) I&O. NVDRS also captures current occupation
from coroner/medical examiner or law enforcement reports, when
available. The 10 other systems examined focus on current I&O.

All of the systems that explicitly collect I&O either receive this
information as detailed, standardized codes from the states (ABLES
and SENSOR-Pesticides) or elicit the information as free text. In many
cases, however, the detailed 1&0 information is not included in
publicly available data sets and requires special access arrangements
to protect respondent confidentiality.

Even when included, I1&0 information is not always collected
consistently and nationally. For example, the Adult Blood Lead
Epidemiology and Surveillance program (ABLES) collects industry
only if the exposure is thought to be work-related; the same is true
for collection of work-related information by Sentinel Event
Notification System for Occupational Risk (SENSOR)—Pesticides.
BRFSS does not collect 1&0O for all participants, as I&O is elicited in an
optional module. The National Health Interview Survey (NHIS) now
collects 1&0 two out of three successive years. The National Health
and Nutrition Examination Survey (NHANES) stopped collecting
industry after 2014, although occupation is still collected.

Table 2 provides the details of work-related information
captured by each of the 12 systems identified as collecting some
data about employment status, 1&0O and work history, and selected
working conditions. The table indicates where variables are not
collected for all participants or every time the survey is administered.
Beyond employment status, 1&O is most frequently collected, along
with three items related to pay and benefits: household income,
health insurance, and source of health insurance. However, income is
usually collected at the household level, as is health insurance

information in some surveys, so access to these forms of pay and
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TABLE 1 Selected Centers for Disease Control and Prevention public health data systems reviewed for work-related information®.

Name

Adult Blood Lead Epidemiology & Surveillance (ABLES)
Behavioral Risk Factor Surveillance System (BRFSS)
Childhood Blood-Lead Poisoning Surveillance System (CBLS)
Commercial Fishing Incident Database (CFID)

Coal Workers Health Surveillance Program (CWHSP)
National Agricultural Workers Survey (NAWS)

National Health and Nutrition Examination Survey (NHANES)
National Health Interview Survey (NHIS)

National Occupational Mortality Surveillance System
(NOMS)/National Vital Statistics System—Mortality

National Violent Death Reporting System (NVDRS)
Pregnancy Risk Assessment Monitoring System (PRAMS)

Quality of Worklife Survey (QWL)—Supplement to General
Social Survey (GSS)

Sentinel Event Notification System for Occupational Risks —
Pesticides (SENSOR-Pesticides)

Youth Risk Behavior Surveillance System (YRBSS)

Note: Subset = information ascertained for subset of individuals in data set.

2CDC or CDC-supported public health data systems.
bData sets restricted to specific groups of workers are marked “Yes.”

More than basic
(basic variables and
at least one
working condition)®

Includes basic information
(employment status, industry
and/or occupation; or restricted
to specific worker group)b

Subset No
Subset Yes
No -

Restricted to worker group Yes
Restricted to worker group Yes
Restricted to worker group Yes
Yes Yes
Yes Yes
Yes No
Yes No
Subset Yes
Yes (GSS) Yes
Subset Yes
No ==

“Data sources only including veteran's status in addition to employment status and 1&0O are coded “No.”

benefits may not be directly attributable to the respondent's
employment in a particular industry or occupation. Three data
systems focusing on specific types of workers (CWHSP, CFID, and
NAWS) also collect work history information on other jobs held in
that industry, along with pertinent exposure data.

Some surveys only elicit information on working conditions
periodically or do not ask related questions of all respondents. In
addition to the 1&0 module that states and territories can opt to
administer annually, the BRFSS has historically collected additional
work-related information from a subset of employed respondents as
part of the Asthma Call-back Survey (https://www.cdc.gov/asthma/
acbs.htm), which is also an optional module. Of all data systems
examined, the NHIS and the Quality of Worklife (QWL) module,
which NIOSH sponsors periodically as part of the General Social
Survey (GSS), include the most extensive sets of questions on
working conditions, but neither supplement/module is administered
annually.

Information collected by these instruments covers a wide range
of topics, with the scope including employment status; detailed work
arrangement categories; workplace psychosocial conditions; and

occupational exposure hazards (such as chemical, physical, and

ergonomic). For NHIS, this information has been gathered through
a set of NIOSH-sponsored occupational health supplements (OHS)
administered in 2010, 2015, and 2021, with questions differing by
supplement year (see https://www.cdc.gov/niosh/topics/nhis/
default.html for questions from 2010 and 2015). NIOSH was also
able to sponsor questions on NHIS related to potential for workplace
exposures to SARS-CoV-2 in 2020 and 2021. The information on the
QWL has been gathered periodically; while the core GSS elicits
current employment status, whether the respondent ever worked for
at least a year, and current industry and occupation annually, the
QWL has gathered additional work-related information every 4 years
since 2002 from GSS respondents who are employed adults.

Four systems (NAWS, NHANES, NHIS, and PRAMS) collect
information on work hours and scheduling, and only NHIS and
PRAMS collect information about leave (whether paid or unpaid).
NHIS OHS (2015). NAWS collect data on safety climate, and the
CWHPS collects information about the use of respirators at work.
Coverage of emerging working conditions is sparse; for example,
no data system collects information on electronic surveillance
of workers (e.g., whether worker productivity is captured

electronically).
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4 | DISCUSSION

A research agenda designed to explore relationships between work,
health, and health disparities requires robust data on both work and
health,” yet no public health data system we reviewed captures
nationally-representative information about a wide range of work
domains annually. The resulting data gaps hinder efforts to
understand how work functions as a social determinant that can
potentially produce, reinforce, or mitigate health disparities.

The most complete information could be obtained by national,
routine administration of a comprehensive survey of current and
former workers, including their work histories (including industry,
occupation, and dates for all jobs and gaps in employment) and past
and current information about a wide range of working conditions
and health and well-being outcomes. Developing and conducting
such a population-based survey would involve consideration of
resources this effort would entail.

In the absence of such a survey, examining health disparities and
inequities among US workers requires cobbling together multiple
health surveys and other data sources not created for that purpose.
As the 2018 National Academies Consensus Study Report points out,
this piecemeal approach is limiting: important demographic variables
may be omitted; the surveys focusing on work may not include
health-related items; and surveys focusing on health often fail to
capture an adequate set of work-related items.” In the interim,
improvements in the collection of employment status, 1&0, and work

characteristics can increase the utility of existing data systems.

41 | Suggested approaches for collecting
employment status, 1&0, and working conditions

41.1 | Employment status

Basic collection of employment status uses the BLS categories
employed, unemployed, and not in the labor market. However, more
granular information about unemployment duration facilitates ex-
amination of the relationships between employment, demographics,
and health. Potential cutpoints include 6 months (BLS definition of
short-term unemployment); 12 months (currently used in BRFSS and
other studies); 18 or 24 months (to demarcate eligibility to purchase
continuation of employer-sponsored health coverage); and 60
months (for very long-term unemployment). The type of work
arrangement (employed by a business or company; employed by a
temporary employment agency; employed by a contract firm, other
than a temporary employment agency; an independent contractor;
self-employed, not an independent contractor, or other) may be
related to benefits (availability of health insurance or employer
retirement contributions), work-life balance, and other SDOH. In
addition, understanding why respondents are not working (e.g., full-
time students, voluntarily out of labor market, unable to find work,
unable to work due to disability, permanently retired) is important for

distinguishing voluntary from involuntary employment and how

INDUSTRIAL MEDICINE]

employment status is related to health equity, but this information
is not fully captured in many data systems. This more comprehensive
information on employment status might be best collected using

multiple questions.

412 | 1&0

I&0 are collected to assess, both directly and indirectly, how
differences in types of work, such as exposures,?® affect health.
Collection and analysis of both I&O is optimal for assessing these
differences; currently, some systems only collect one of the two data
elements.

Optimizing collection of I&0 information is key to examining
associations between work and health. In the absence of a work
history, current or usual I&O has often been used to examine these
associations. Whether current or usual I&0 is most salient depends
on the research questions under study, with usual 1&O collected in
cancer registries and death records to account for disease latency
and work longevity and current I&O collected in systems designed to
capture traumatic injuries or infectious diseases. As many population
surveys cover multiple health outcomes, the collection of both
current and usual 1&0 is optimal if resources allow. In addition, some
people hold multiple jobs simultaneously; while surveys may opt to
collect 1&0O for the main job (i.e., most hours), information about all
jobs is necessary to truly understand a worker's experience and
information on potential workplace exposures.

Standardized, detailed 1&O data are key to maximizing the utility
of this information for health equity research. However, currently, as
illustrated by our review of CDC Surveillance systems, the informa-
tion is elicited using different questions and is collected in some
systems as free-text narratives and in others, via selection from a
menu of choices by respondents or interviewers. In some surveys, the
name of the worker's business is captured along with or in place of
industry, and primary job tasks may be captured to augment
occupation. Free text 1&0O data provide greater specificity than a
drop-down menu or limited set of options; pre-selected options are
often limited to broader I&O categories to minimize participant
response time, yielding 1&0 data that may be too broad to permit
identification of previously unrecognized relationships between
specific jobs and outcomes of interest (e.g., collection of only
“healthcare worker” and “non-healthcare worker” rather than the
exact job held by the participant in COVID-19 surveys). The lack of
free-text 1&0O data on all working age COVID-19 cases may have
delayed or prevented identification of the disparate impacts of
COVID-19 on different worker populations, including work-related
risk of infectious disease and the intersection of social marginaliza-
tion of demographic groups and increased work-related infection
risks.

NIOSH has developed tools to facilitate the universal collecting
and coding of free text I&0 information in health data systems.*° For
analytic use, 1&0 free text can be transformed into standardized,
numeric 1&0O codes such as the North American Industry
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Classification System (NAICS) and Standardized Occupational
Classification (SOC) codes or the US Census Industry and Occupation
codes.®® Recently developed high-throughput, publicly available
automated coding systems have greatly reduced the burden of
coding free-text 1&0, which was previously a deterrent to gathering
1&0 as free text. NIOSH developed the NIOSH Industry and
Occupation Computerized Coding System (NIOCCS) to transform
free-text 1&0O into standard codes established by the Bureau of
Census, the Department of Commerce, and the Department of
Labor.3! NIOSH has used this program to code I&O from many
sources, including US death certificates (used for the National Vital
Statistics Reports and NVDRS); BRFSS; and NHANES. The program
has also been used to meet the needs of other of CDC and external
partners. Academic researchers, and others have used the public
facing version of NIOCCS to code records individually or in

batch mode.

41.3 | Working conditions

One of the seven NIOSH Strategic Goals is to “Promote safe and
healthy work design and well-being.”2 There is no consensus on how
to prioritize the collection of information on working conditions, even
though this information is necessary to fully evaluate associations
between work and health equity. In addition, related concepts that
include different sets of working conditions, such as safety climate,
work arrangements, and flexibility, are not consistently defined
within and among data systems. The objectives of the data system, as
well as the specific populations included, can guide the determination
of which potential variables are critical to collect.

Some key categories of working conditions include work
arrangement533'34; work schedule (e.g., full- vs. part-time status,
shift start time, scheduling flexibility and predictability)>>~7; pay and
benefits, including leave®®°?; and workplace psychosocial conditions
(e.g., job control and demand, and work precariousness—including
components of temporariness, disempowerment, vulnerability, and
satisfaction with wages, benefits, and career advancement).3”4°
Examples of other working conditions related to health and well-
being as well as health equity include training, skill development, and
advancement opportunities; workplace safety and safety climate;
workload and work-nonwork balance; and physical, chemical, and
ergonomic exposures. Aspects of job content (variety, predictability,
engagement) and work pace control are also important working
conditions that were included on the QWL but no other survey. Tasks
associated with an individual's job are also crucial for understanding
job hazards and for ascertaining whether workers of color are more
likely to be assigned to more hazardous tasks within an industry/
occupation combination.

Work flexibility is yet another term with no standardized
definition, but common work-flexibility types include being able
to work at home, take time off when needed, and change one's
work schedule. The COVID-19 pandemic has highlighted how the
ability to work at home is key both economically and in lowering

risk of infection with SARS-CoV-2, with higher infection rates
observed among frontline/essential workers who could not work
remotely.* Those who could not work from home are dis-
proportionately members of minoritized races and ethnicities,*”
highlighting the association between this working condition and
health disparities.

4.2 | Strengthening collection of work-related
information

421 | CDC surveys and CDC-sponsored modules

Despite some improvement in the inclusion of work-related
variables in data systems, sizable gaps in the information needed
to evaluate the role of work in health disparities remain. Some key
enhancements to existing CDC surveys could markedly increase
their utility for evaluating work as a SDOH and for examining
occupational and other health disparities. Collecting work-related
information (employment status, 1&0, and working conditions) in
surveys focusing on minors, such as YRBSS, is increasingly important
as some state-level restrictions on child labor are eliminated*?“%;
collecting work-related information for parents in data sets such as
CLBS where take-home exposures potentially affecting children
may be relevant. Studies that collect only industry or occupation
could be enhanced by collection of the other variable, to account for
differences in work environments within industry by occupation and
the converse. Four CDC surveys, BRFSS, NHIS, NHANES, and
PRAMS, could be enhanced by annual collection of &0 data from
all employed or recently employed participants (Supporting Infor-
mation S1: Table 1). This enhancement could facilitate analytic
approaches such as estimation of national prevalences and evalua-
tion of temporal trends. Comprehensive data on I1&0O, coupled with
biological data (such as in NHANES) or with data on working
conditions, could be used to assess where, within I&O groups,
workplace hazards fall disproportionately on employees from
minoritized groups. Comprehensive collection of I&0 in these
systems could allow future efforts to prioritize collection of key data
on working conditions. The QWL has been administered six times
since 2002 with approximately 2000 respondents per administra-
tion; this relatively small set of respondents limits the ability to
analyze working conditions by detailed occupation. Administration
of the QWL annually would yield a more robust data set for
assessing relations between I&0 and an extensive list of working
conditions, and selected health conditions.

More frequent administration of existing work-related questions,
more comprehensive administration of these questions (i.e., to all
employed participants), and addition of new items, are hindered by
the limited space available on the instruments and by requirements to
limit participant burden. In response, some systems have responded
by reducing the frequency of ascertainment of some items, such as
1&0. This “rotating survey core” strategy does save space and reduce

burden but can limit the ability of researchers to analyze items that
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are rarely ascertained in the same year or to evaluate short-term
temporal changes in those variables. Consideration of the role of
different variables in SDOH and the scope of content captured in the
variables may be helpful for prioritization and scheduling of question
administration.

Employment status is intertwined with all other SDOH; collection
of this information from all participants of working age at every
survey administration is key. Because 1&0 are so varied, accumula-
tion of multiple years of data is often required for reportability,
particularly for analyses involving less common I&0O or examining
1&0 combinations (e.g., patient care aides in the home health industry
compared to those in the nursing home industry). With less than
annual ascertainment of 1&0, or ascertainment from only some
participants (i.e.,, in the context of optional modules), timely
identification of groups of workers most impacted by health
disparities is hindered. Therefore, annual ascertainment of &0 from
all currently- or recently-employed participants is a high priority. Data
on working conditions are also key for understanding how work
functions as a SDOH; however, the set of variables within this
umbrella is so large that either judicious selection of items for
frequent collection or less frequent collection of a larger set of these
variables may be necessary, although less than ideal, given rapid
changes in the world of work.

42.2 | Nonsurvey data systems (case reports)

CDC also has a role in promoting the collection of work-related
information in other types of data systems. The COVID-19 pandemic
illustrated the critical importance of collecting 1&0O for infectious
disease cases; for example, this information was used to identify jobs
and workplaces with high infection rates or infection clusters and to
prioritize those for interventions. The National Notifiable Disease
Surveillance System (NNDSS) collects national notifiable disease data
on 120 diseases, bioterrorism agents, and noninfectious conditions
from public health departments. Data collection for some conditions
already include I&O for all reports, while others only ascertain
whether a report involved someone working in a particular
occupation (e.g., “childcare worker” or “healthcare worker”). Inclusion
of employment status and free-text 1&0O for more of these diseases
could vyield valuable information about disease risks and help
prioritize worker populations for surveillance, prevention, and
treatment efforts. An example of progress in including I&O in
mortality data systems is shown in Box 1.

Cancer registry data can be used to evaluate relations between
employment in certain industries and occupations (and attendant
exposures) and development of malignancies. The 1992 Cancer
Registries Improvement Act (Cancer Registries Amendment Act,
3372 [Public Law 102-515]) included industrial and occupational
history among data items to be collected, when available, for incident
cancer cases. However, there are large gaps in the availability of 1&O

6

data in registries,*># particularly for malignancies commonly

reported by entities such as laboratories. Laboratories also collect

BOX 1 Progress in Inclusion of 1&O—National
Occupational Mortality Surveillance (NOMS)/Vital
Statistics System Mortality Files

A collaboration between NIOSH and the National Center
for Health Statistics (NCHS) resulted in inclusion of industry
and occupation for all deaths of those aged 15 and older in
the National Vital Statistics System public use data available
through NCHS's website (https://www.cdc.gov/nchs/nvss/
mortality_public_use_data.htm). As of 2022, the data set
includes free text I&O for all vital statistics jurisdictions
(50 states and two cities). Usual 1&0O can be analyzed by
cause of death, with ability to standardize for a set of
demographic variables (race, ethnicity, sex, education level,
manner of death, and others).

The resulting data facilitate monitoring of changes in causes
of death by usual industry and occupation over time, as well
as research on occupational health disparities, such as
recognition that people of color are overrepresented in two
of the three occupation groups with the highest 2020
COVID-19 death rates: food preparation and serving
related, and construction and extraction.**

information on infectious disease cases and exposures (e.g., lead and
pesticides) that may be work-related. However, gaps in the flow of
demographic data (including 1&0) between providers, labs, and data
recipients, resulting from human factors and from antiquated or
incompatible data systems, hinder use of the data to identify
populations at greatest risk, as well as the level of excess
occupational disease burden experienced by these populations.

Key work information, particularly 1&0O, is not currently
systematically included in electronic health records (EHRs). NIOSH
developed Occupational Data for Health (ODH), a structured
framework for capturing self-reported patient work information to
provide EHR vendors with methods for including 1&0O and other
work-related variables in EHRs. The model also includes collection of
information on employed household contacts for data systems
focusing on minors.*” When patient record systems will be upgraded
to include work-related information and become fully integrated into
hospital patient records is unclear.

Our study has several limitations. We used a convenience
sample of CDC-supported systems and may have missed other
CDC-supported systems that collect or would benefit from collection
of information on work. Non-CDC data systems (both governmental
and nongovernmental) were outside the scope of this project but
include many longitudinal systems that do collect extensive data on
work. We included many of the working conditions that are currently
captured by the systems we reviewed, but other information about
working conditions is important for understanding associations

between work and health. Examples include the quality of the
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relationship with coworkers, the quality of relationship with custom-
ers and clients, and the opportunity to learn and use one's skills. We
focused on the availability of information on multiple aspects of
work; information on health and well-being also varies by data
system but was beyond the scope of the current project.

Despite these limitations, our findings reveal patterns of data
gaps that, if addressed, would yield more robust information for
identifying health disparities with a level of specificity that would be
informative for prevention and intervention efforts. Collecting
employment status and labor market participation from all teens
and adults, eliciting I1&0 from all employed or recently employed
participants, and routinely collecting data about working conditions
would strengthen the data systems evaluated here, along with many

others.

5 | CONCLUSION

Currently, the lack of robust data spanning work and health in
nationally representative public health data sets hinders the ability
of occupational and public health researchers to assess relation-
ships between work and other social determinants and to
understand and address the role of work in health disparities. If
work is not consistently included in surveys, case reports,
registries, and other public health and clinical data collections,
efforts to fully understand what drives and reinforces health
disparities will be missing key information.” Once collected,
evaluating work-related data in the context of the structural and
systemic drivers of work equity (e.g., residential segregation
affecting educational, and then employment, options); hiring and
employment discrimination; occupational segregation; pay
inequalities affecting access to childcare and transportation) is
key to effectively addressing work-related health inequities.
Furthermore, because working conditions and job characteristics
are modifiable through policies and practices at the organizational
and societal levels, work can serve as a locus for interventions to
decrease disparities in and beyond the workplace.

Routine and robust collection of work-related data in CDC and other
data systems is critical to informative assessments of the role of work as
a SDOH. More robust collection of employment status, industry, and
occupation, along with key work characteristics, in CDC data systems
could facilitate immediate progress toward this goal. In addition, data
modernization efforts that promote inclusion of work data across
systems, as resources allow, can provide the long-term foundation for

research needed to identify and address health disparities.
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