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The Intervention Research Process in
Occupational Safety and Health: An Overview
From the National Occupational Research
Agenda Intervention Effectiveness Research
Team

Linda M. Goldenhar, PhD he National Institute for Occupa-

Anthony D. LaMontagne, ScD, MA, MEd tional Safety and Health engaged
500 stakeholders from the occupa-
Theodore Katz, MPA tional safety and health community

Catherine Heaney, PhD to help define a national occupa-
Paul Landsbergis, PhD, EdD f[ional research agenda (NORA) to
improve worker safety and healtit.
The goal of occupational safety and health intervention effectiveness ~ TWeNty-one priority research areas
research is to determine whether specific interventions work to prevent ~ WE'€ identified, of which interven-
work-related injury and illness. But that is not the whole story. It is also Ell_%n effectlvehr_less relse?ljc? was tpne.
important that the development and implementation of the intervention effeecct)i\\//irr?ergsl?gsge%?cr? ilsn teor V;in]%?]_
be evaluated. All three phases (development, implementation, and w0 o impact of interventions to
effectiveness) are central to a model of intervention research proposed by prevent work injury and illness. Con-
the National Occupational Research Agenda Intervention Lffectiveness  qycting scientifically rigorous inter-
Research team. Areas for future research are also presented. (] Occup  vention effectiveness research is
Environ Med. 2001;43:616-622) challenging because of the varied
scope and complexity of interven-
tions and the complicated, changing,
real-world conditions potentially af-
fecting interventions and their out-
comes. Public funds for such re-
search have been relatively scarce.
Widespread recognition of this situ-
ation, and the increasing pressure to
justify and improve safety and health
investments, helped influence the se-
lection of intervention effectiveness
research as one of the NORA priority

Erom the Division of Anolied R o and Technoloav. National Institute for O ional Saf areas. This article presents a frame-

rom the Division of Applied Research and Technology, National Institute for Occupational Safe ;

and Health, Cincinnati (Dr Goldenhar); the Department of Epidemiology & Preventive Medicinework for un.derStandmg the Pprocess

Monash Medical School at the Alfred Hospital, Australia (Dr LaMontagne); the Office of the Director,Of intervention research in occupa-

National Institute for Occupational Safety and Health, (Atlanta, GA) (Dr Katz); the Department dional safety and health. It is based

Preventive Medicine, Ohio State University (Dr Heaney); and the Division of Hypertension, Weihn work done by the NORA Inter-

Medical College of Cornell University (Dr Landsbergis). vention Effectiveness Research Im-
Address correspondence to: Linda M. Goldenhar, PhD, Institute for Health Policy and Health . . .

Services Research, University of Cincinnati Medical Center, P.O. Box 670840, Cincinnati, Ohlementaﬂon Team, which is com-

45267-0840; e-mail: linda.goldenhar@uc.edu. posed of persons drawn from the
Copyright © by American College of Occupational and Environmental Medicine broad occupational safety and health
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community, including labor, indus-
try, academia, and government. An
Overview of the Intervention Re-
search Process

The team believes that interven-
tion effectiveness studies must be —
considered within the context of the ectiveness
broader intervention research field. ——esarch

i i i - Implementati Gather Background
Resc_earch studies that inform mtgr 1;1 elsr;r:c?l ion Information (Sondust
vention development, and studies Needs Assessment)

Developmental
Research

that evaluate whether the interven-
tion was implemented as planned,
complement effectiveness studies.
The relationships between three
broad intervention research phases
(development, implementation, and
evaluation) are presented in Fig. 1 as
the core of the NORA Intervention
Effectiveness Research team’s inter-
vention research framework.

@ Develop

Partnerships

@ Report &

Disseminate

@ Choose
@ Complete Methods or
Development, Designs
Implementation,
or Evaluation

Intervention Research Process
Phases

Intervention Development
Research

Intervention development research
studies provide answers to the fol-

lowing questions: (1) What changes o ' ' '
are needed to enhance the health ofdisease, injury, risk factors, or expo- What is the context for the inter-

the target population? (2) What are Sures. This information can be used vention? Intervention developers
the best ways to bring about these to guide the development of inter- must understand the context in which
changes? (3) What principles or the- ventions. For example, Silverstein et the proposed intervention is to be
ories in occupational safety and al* examined how various health and tested. For example, Levenst®in
health and related fields might apply hazard surveillance systems canstates that standards-based regula-
in a particular situation? (4) What guide the development of interven- tory approaches to occupational
barriers hinder the desired Changestions to reduce work-related muscu- safety and health may be less suc-
from happening? (5) To what extent loskeletal disorders. Epidemiological cessful when a government is com-
does the target audience understandstudies, claims data, medical recordsmitted to deregulation or an industry
and buy into the need for the and expert opinions provide addi- is faced with declining markets, be-
changes? Answers to these questiongdional information for intervention cause the support for occupational
might lead to the development of development. safety and health activities decreases.
new interventions or the selection, What is the perspective of target To obtain buy-in from stakeholders,
and possibly adaptation, of one de- population(s)?The knowledge, atti- the economic feasibility of imple-
veloped previously. tudes, and behaviors of the target menting the intervention should also
To help answer these questions, population are critical for developing be addressed.
one can look to surveillance and effective interventions. For example,  Translating theory into interven-
epidemiological data to ascertain and Kidd et af collected data from farm  tion. Rarely do authors provide a
isolate the problem of interest and its ers using focus groups to explicate clear theoretical basis for selecting
cause(s), results of previous inter- the link between psychosocial stressone intervention over anothé?:*
vention research studies, information and injuries among farmers. This Too often, investigators do not even
about the target population, theories, information was then used to de- describe the intervention or address
and other intervention frameworRs. velop specific intervention strategies the issue of why or how it is ex-
Analyze surveillance dataSur- that were consistent with occupa- pected to bring about the desired
veillance is the systematic collection tional safety and health principles change. Well-designed, theory-
and analysis of information about and the farmers’ perspectives. driven, intervention development re-

Fig. 1. The process: a conceptual model.
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search potentially increases the like- What are the components (eg, activ-to be effective in one context to
lihood that an intervention will ities, materials, technology) of the another setting? Implementation re
ultimately be effective because there intervention and how were they pro- search findings can help others adapt
is a greater level of understanding of vided to the target audience? (2) an intervention to a new setting
how the intervention(s) might affect What was the quality of the interven- while avoiding pitfalls.
the target populations. Two vital is- tion components (eg, were trainers
sues must be addressed: (1) the bestvell qualified, was equipment prop- ; ;
way to incorporate the theoretical erly calibrated)? (3) How many and Intervention Effectiveness
principles/constructs into the inter- who in the target audience experi- Research Phase
vention itself, and (2) the kinds of enced the intervention? (4) Did cer- Occupational safety and health ef-
measurement tools that should betain workers reject the intervention? fectiveness research tells us the ex-
developed to assess any change in(5) How did implementation of the tentto which an intervention worked
those constructs. Sinclair et’alle  intervention deviate from expecta- or did not work underreal-world
scribe how they incorporated theo- tions, and why? conditions Effectiveness studies are
retical constructs into a videotaped Implementation studies serve sev- also referred to as impact, outcome,
bloodborne pathogen training inter- eral purposes. First, they provide or summative evaluation studi&s?*
vention and also how they developed feedback for improving the interven- Determining whether an intervention
ways to measure any change in thosetion. The hazard communication is effective can be used to more
constructs. Other examples include standard of the Occupational Safety effectively persuade decision-makers
how Leviton and Sheefyapplied and Health Administration (OSHA) to invest in occupational safety and
behavioral theory to encourage small provides an excellent example of the health interventions and intervention
businesses to adopt effective tech-value of a stand-alone implementa- effectiveness research. Effectiveness
nologies to prevent worker expo- tion study:® A national survey of studies answer such questions as (1)
sures to health hazards and how theywork establishments was conducted. To what extent does the intervention
used engineering theory and princi- Findings showed that roughly one reduce occupational injuries, ill-
ples to develop and implement ven- fourth of responding employers were nesses, disability, or fatalities? (2)
tilation and equipment design not providing hazard communication To what extent does the intervention
changes to reduce asphalt fumeworker training and were therefore reduce worker exposure to hazardous
emissions during road paving not complying with the standard. conditions? (3) What is the effect of
operations. Overall, noncompliance with train- the intervention on the social and
ing, material safety data sheets, andeconomic consequences of work in-
; ; labeling requirements was 53%, jury and illness (eg, worker compen-
Intervention Implementation 46%, and 41%, respectively, sug- sation, medical and indemnity costs,
Research Phase gesting that greater effort was quality of life)? (4) How have work-
Implementation research studies needed to improve implementation ers’ knowledge, attitude, or behav-
(also referred to as formative evalu- of the standard before evaluating its iors changed because of the
ation, process evaluation, program effectiveness. intervention?
monitoring, and implementation as- A second purpose of implementa- Randomized, controlled trials are
sessmentf ' systematically docu tion research is to help interpret ef- the accepted standard for determin-
ment how an intervention is carried fectiveness study findings. For ex- ing cause and effect between inter-
out. Weak, inconsistent, or nonexist- ample, in an intervention study ventions and outcomes. However, in
ent implementation is as common in designed to reduce needlestick inju- the context of occupational safety
occupational safety and health as it is ries among health care workers, in- and health, such studies are some-
in other context$®***” It is not  jury outcome data showed a slight times not feasible because of practi-
recommended that a resource-inten-reduction in needlestick injuries. cal, ethical, legal, or other con-
sive, time-consuming effectiveness However, qualitative implementation straints>? Other design options (eg,
study be conducted before determin- data showed that for the intervention quasi-experimental) and data collec-
ing whether the implementation pro- to be truly effective, managers tion methods (eg, qualitative case
cedures are sufficient. By document- needed a greater level of understand-studies) can be used when random-
ing the experience of recipients/ ing of how to minimize employee ized, controlled experiments are not
participants receiving the risk and more training on how to possible. A sensible and economical
intervention, implementation re- share this knowledge with staff approach to conducting occupational
search helps explain how and why members?® safety and health intervention effec-
changes were or were not Finally, implementation research tiveness studies is to conduct quali-
achieved® Implementation research findings can be used to help replicate tative and quasi-experimental studies
helps answer such questions as (1)an intervention that has been shownfirst, followed, if feasible, by ran-
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domized, controlled trial$®> When ciated with the training, as imple- to help characterize the problem and
experimental studies are not feasible, mented. The combined developmental,its history, the range of intervention
causal inference can be greatly en-implementation, and effectiveness alternatives, and the sociopolitical
hanced by combining qualitative and studies provided the depth required towork and evaluation settings (eg,
quantitative approaches:?>7?>  answer a number of criticisms of the labor-management relations, differ-
Some recent review articles provide study and its conclusioris: 3’ ent evaluation agendas among stake-
overviews of effectiveness evalua- A well-designed hazard communi- holders)*°** Questions include (1)
tion studies and strategies for occu- cation intervention study provides \What is the evaluation history of this
pational safety and health and other another illustration of the value of jntervention? (2) Have implementa-
intervention context$*2%-2° integrating developmental, imple- tion or effectiveness studies been

mentation, and effectiveness re- conducted on similar interventions in

. 8-3°An ecological model (ac  tn d. if hat insights f
Intearatina the Research searc _ the past and, if so, what insights from
grating counting for the interplay of worker, previous studies can be applied? (3)

Phases organization, and environmental fac- \what is known about intervention
Ideally, developmental, imple- tors) was used to design a hazardoptions, their application, their effi-
mentation, and effectiveness studiescommunication program to reduce cacy (effectiveness tested in a con-
would be conducted in sequence. worker exposures and associated qg|ed environment), and their effec-
The findings from studies in each health effects (development phase) atyjyeness (effectiveness tested under
phase would be used to revise thea large multisite auto manufacturing o4 1.world conditions), including the
intervention development and imple- company?° Worker training using economic. cultural 'political and
mentation (Fig. 1), establishing a cy- adult educational methods was the other envi,ronmenta,l conditior;s that
cle of continuing improvement. This primary intervention. Although all might effect the interventions’ im-
is analogous to (1) the Shewart Cycle sites were supposed to get exaCtlyplementation and effectiveness? (4)
for learning and improvement that is the same program, the educationaIWhat is the quality of the data al-
used widely in busines¥, (2) the qualities of training varied consider- ready gathered? (5) What specific
public health surveillance feedback ably (eg, some sites provided more aspects of im Iémentation or effec-

loop,*° and (3) the reflection-action interactive, trainer-intensive sessions i P h I%l h luated?
cycle of participatory learning* to smaller groupsy® Luckily, the |venesT shou er(]a_va uakeh. d

A recent study of an educational investigators also carefully tracked . Develop partners IpsStakeholder
program to prevent low back injuries the intervention’s implementation at mvol_ve_ment in the research process
among postal workers provides a each site. Changes in work practicesmax'mIzes the chances for upiront

model of this integrated ap- and working conditions (proxies for buy-mtﬁmfl, we Ir:opez”fot; someta_ssu(;-
proach®33 After reviewing the rel  decreased exposures and health jm-2NC€ that TESUILS will be sustained.
evant epidemiological literature, the

pacts) were measured at follow-up to IS0 although not easily accom-
investigators conducted in-depth in- assess effectiveness. Interactive,Plished, multidisciplinary teams are
terviews with 4000 postal workers to small-group training methods were Petter equipped to address the variety
identify the major behavioral risks most strongly associated with the Of sciéntific, technical, sociopoliti-
for low back disorders. Potential bar- desired changes in work practices €@ @nd practical factors that come
riers for performing safe lifting be- and working conditiong Thus, in  INto play during the three interven-
haviors on the job were addressed,addition to demonstrating program tion research phases. Depending on
and suggestions were solicited from effectiveness, the implementation the nature of the project, these teams
workers and their supervisors for evaluation of this intervention al- Might include workers, employers,
overcoming these barriers. Using the lowed the investigators to identify @nd scientists from various disci-
PRECEDE model as the theoretical attributes of the intervention delivery Plines. If feasible, “participatory ac-
framework®* a randomized con that were most responsible for its tion research” and “empowerment’
trolled study of a training interven- success. methods that integrate stakeholder
tion was designed and conducted. In . perspectives by actively involving
addition, physical therapists fol- Intervention Research Tasks intervention subjects as participants
lowed up with, and provided feed-  The framework (Fig. 1) illustrates in the research process, should be
back to, workers who had partici- a set of five central tasks to be used:®*?An example of the poten
pated in the training by observing carried out in each research phase.tial value of such involvement is the
them as they performed lifting tasks. All of the tasks are equally important recent collaboration of government
The effectiveness study led to the for optimizing the quality and impact agencies, the paving industry, manu-

controversial conclusion that no of intervention research.
long-term prevention of work- Gather background information.
associated low back injury was asso- Background information is gathered

facturers of paving equipment, and
worker representatives to develop
implement and evaluate the use of
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new technology to reduce worker and potential solutions are LaMon- fusion of effective interventions to

exposure to asphalt fumés. tagne and Needlem&f,Robson et appropriate worksites? (2) How can
Choose methods and desigbe-  al,* and Centers for Disease Control the diffusion process be made faster
veloping an intervention may in- and Preventioff® and more effective? For example, it

volve methods from a variety of  Disseminate findingsThis task is  was shown that simply disseminating
research fields. For example, epide- the essential closing of the interven- information to primary care physi-
miological, industrial hygiene, and tion research loop. This crucial step, cians to increase their knowledge
behavioral research methods may bewhich applies equally to negative about clinical preventive medicine
required to understand critical risk and positive findings, makes it pos- activities is insufficient for ensuring
factors that the intervention should sible for the intervention research that those activities were adopted.
target. Engineering research may becycle to continue. By disseminating Instead, organizational factors, such
needed to develop an intervention to research contributions from investi- as inflexible office routines, lack of
reduce worker exposure to hazardousgators working in diverse contexts, reminder systems, and unclear as-
agents. Evaluations of intervention more emphasis can be focused onsignment of role responsibilities, in-
implementation often involve sur- replicating successes rather than con-fluenced the adoption—or nonadop-
vey, case study, qualitative, and stantly reinventing the wheel by rep- tion—of prevention activitie§!*®
quantitative research methods. Effec- licating failures. Results should be Similar research in the occupational
tiveness research should rely on ex-reported to intervention participants safety and health arena will help
perimental or, more typically, on directly and expeditiously in a form facilitate the diffusion of effective
quasi-experimental study designs. that is readily understood. Carefully interventions among worksites.

The principal goals in applying these developed plans for communicating . .

designs are showing that the inter- research findings to participants can Policy Intervention Research
vention made a difference (ie, inter- improve future access to study pop- There has been a dearth of occu-
nal validity) and that the results are ulations and increase participation pational safety and health studies
generalizable (ie, external validity) rates>*Findings should also be com evaluating “policy” interventions
while addressing the resource (time, municated to relevant nonpartici- (eg, OSHA regulatory standards, the
funding, expertise) and feasibility pants (eg, employers, employer asso-National Institute for Occupational
(political and practical limitations, ciations, safety and health Safety and Health recommendations
needs of partners, etc) limitations. professionals, producers of interven- for preventing work injury and ill-
Obviously, the range of methods and tion products and services, unions, ness, and International Standards Or-
designs appropriate to the three insurers, and government agencies)ganization and American National
phases of intervention research iswho are capable of taking action Standards Institute voluntary stan-

beyond the scope of this article but based on the results. dards)?* Policy-level interventions

is well described in treatises focus- L are the most challenging to evaluate
ing on intervention research Future Directions for many reasons, including the need
methods?-40-44-45 As intervention research becomes for a large-scale study, the lack of

Complete the researcht is no  more widely accepted as an essemiapon_trol _oyer.the _intervention, a_md
secret that interventions are difficult component of occupational safety design limitations imposed by ethical
to implement®; it may take years and health research efforts, a few and other concerriS. Nevertheless,
before an intervention is completely areas for future research efforts de- Such evaluations will play an in-

implemented as planned. Some im- serve particular attention. creasingly important role in political
portant implementation barriers in- _. . and economic environments that de-
clude changes in the intervention Diffusion Research mand more accountability. An in-

during implementation; (2) changes Once an intervention has been depth evaluation of the implementa-
in the cofactors that can confound through the three-phase evaluationtion and effectiveness of OSHA's
the measurement of intervention ef- cycle one or more times and has 1984 ethylene oxide standard pro-
fects (eg, procedures for reporting proved to be worth replicating, the vides an example of an integrated
injuries or techniques for measuring next step is to diffuse it to all appro- series of policy-level implementation
exposures); (3) changes in participa- priate work contexts. Clearly, the and effectiveness evaluation
tion by study subjects or collaborat- potential impact of a useful interven- studies?®>°

ing parties; obtainment of responsestion depends in large part on the - ;

to sensitive questions; and ethical extent to which the target population Evaluab”!ty of Ongoing
issues (eg, discovering an imminent is exposed to if® Interventions

danger to participants in the course Diffusion research studies would How should interventions that
of the research). Some good re- answer such questions as (1) Whathave already been in place for some
sources describing such difficulties factors hinder and facilitate the dif- time be targeted for research? Al-
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though it may be true that every nary research team to carry out the References

intervention should be evaluated to agenda.

some degree, it may be neither fea- Issues to consider when selecting
sible nor a good use of resources toan intervention for research should
rigorously evaluate all occupational include the evaluative potential of
safety and health interventions. An the intervention; the extent of re-

evaluative assessment can help dessources required to conduct the eval-
termine whether a more rigorous uation; controversy over an interven-
evaluation should be pursueti™ tion's design, implementation, or

Briefly, an intervention has to meet effectiveness; and the intervention’s
three criteria to be considered evalu- timeliness (upcoming public and pri-

ative: (1) the intervention should be vate program and policy decisions,
operating or have been implemented more workers or employers express-
as intended, (2) the intervention ing interest). In addition, standard
should be relatively stable, and (3) criteria relating to public health im-

the intervention should seem to be portance should be considered, in-
achieving positive resulfs: cluding the scope, frequency, and
severity of injury, illness, or expo- 5.
sures that the intervention is de-

1.

2.

Evaluating the Effect of Non-

Occupational Safety and Health signed to address.

Interventions on Workers So, although “Does it work?” is ¢
There are a number of new work the ultimate question that must be

organization strategies that empha-2answered, the broader view of the

size employee empowerment and in- intervention research process in- 7
troduce major changes in the way cludes research to evaluate the devel

work is designed (eg, total quality °Pment (or adaptation) and imple-

concept, lean production, and pa- create and maintain a cycle of inter-
tient-focused care). However, few Vention research whereby more and

such systems on occupational inju- conducted because they would have

riesfillnesses or on occupational risk Ongoing links to development and
factors for illness and injury. For implementation studies.

example, in a recent review article, \We hope that the proposed con-
Landsbergi® found little evidence ceptual framework will help contrib-

that lean production “empowers” au- Ute to heightened awareness of the10.

toworkers, but findings did indicate importance and value of intervention

that it may worsen job strain. research in occupational safety and;
health. Further, we hope that it can

be used to facilitate communication
and collaboration among interven-
tion researchers and other stakehold-
ers and thus help to stimulate and

Conclusions

When an occupational safety and
health problem is identified, the ideal
goal is to develop a research agend
designed to carry an intervention L .
throggh all three pyhases. First, a full ﬁromlsmg occupational safety and

; ealth research area.
(and, wherever possible, theory-
based) rationale for developing or
adapting a particular intervention
would be proposed. Next, the imple-
mentation procedures would be out-

lined, and, finally, a rigorous effec- order, are Robin Baker, Ann Brockhaus,

t|veness_study \_NOUId be deSIgned'James Collins, Lawrence Chapman, Sarah
Along with the interdependence of gjayin, Carolyn Needleman, Theodore 16

the phases comes the recommendascharf, Scott Schneider, Raymond Sinclair,
tion of establishing an interdiscipli- and Marjorie Wallace.
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