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This article summarizes arguments for building an evidence base for occupational health. Evidence is needed on
the most effective ways of eliminating health hazards in the workplace and at work, enhancing healthy behavior
or the empowerment of workers, and preventing and treating occupational diseases and occupational disability.
An evidence base for occupational health must include systematic reviews. The Cochrane Collaboration has
brought together some of the evidence; however, a search for systematic reviews on the top priorities in
occupational health research showed that systematic reviews are lacking in many areas. Current reviewing
methods can be adapted to the special features of occupational health. It is concluded that more effort should be
invested in the preparation, maintenance, and dissemination of systematic reviews in order to create a necessary
evidence base for occupational health interventions. Occupational health could benefit considerably from greater
awareness of the evidence for and against various types of intervention.
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Occupational health has always remained somewhat
outside mainstream health care. Although it is founded
on medical science, occupational health is strongly
based on consensus among social partners and on legis-
lation. Over the past 100 years, knowledge about the
adverse health effects of work, work conditions, and the
work environment has increased tremendously. Emerging
knowledge about health hazards at work has sometimes
prompted action in the form of preventive measures, such
as the lowering of exposure levels and the introduction of
medical surveillance. These ideas have been incorporat-
ed into legal protective measures, such as European Coun-
cil Directive 89/391/EEC of 12 June 1989 on the intro-
duction of measures to encourage improvements in the
safety and health of workers. This action has, beyond
doubt, contributed to the steady decrease in ill health and
fatalities among workers in industrialized countries (1).
Research in occupational health has concentrat-
ed on the causes of ill health at work and has led to

a substantial body of work on occupational exposure.
A Medline search with the medical subject heading “oc-
cupational exposure” yielded more than 26 000 refer-
ences, of which 2984 were classified as reviews and 89
as meta-analyses. In addition, national institutes such as
the National Institute for Occupational Safety and
Health in the United States and international organiza-
tions such as the International Agency for Research on
Cancer have published monographs on the effects of
occupational exposure on factors adverse to health.
These publications constitute a valuable body of evi-
dence on the effects of a wide range of occupational
exposures.

The findings with regard to work-related diseases
and adverse health effects have been strongly associat-
ed with immediate preventive action (2). In evaluating
these preventive measures, we usually rely on surveil-
lance, for example, medical or hazard surveillance (3).
However, this is a very crude form of evaluation when
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compared with methods such as evaluation studies or
experimental studies. Especially, surveillance does not
provide a comparison of preventive methods that would
enable a conclusion to be drawn about the most effec-
tive types of preventive intervention. To that end, more-
detailed evaluation studies or experimental studies are
needed. It is widely acknowledged that more and better
research is needed on interventions in occupational
health (4, 5). A good example is noise, for which a com-
plicated set of preventive measures has been advocat-
ed, from eliminating the source to measuring hearing
thresholds or introducing hearing protection. It is not
clear which of, and in which context, these measures
contributes best to the prevention of noise-induced hear-
ing loss. In fact, in view of the high prevalence of noise-
induced hearing loss in many countries, the effective-
ness of the package can be questioned (6). Preventing
adverse health effects due to hazards at work is there-
fore complicated. More and better knowledge about ef-
fectiveness would make better-informed decisions pos-
sible.

Almost 10 years ago, researchers in the United States
proposed to “develop a new research-based body of lit-
erature to which both academics and practitioners can
continue to add new evidence concerning various as-
pects of occupational health and safety [p 764]” (4).
Much research has indeed been carried out, but its re-
sults are not readily available to scientists and practi-
tioners. During the same period, evidence-based medi-
cine became a popular approach among clinicians and
clinical epidemiologists as a means to facilitate the
transfer of the results of scientific research to medical
practice and thus improve the quality of health care. The
advocates of evidence-based medicine propose that re-
search evidence should be a much stronger guiding prin-
ciple in daily practice (7). Practitioners and policy-mak-
ers in occupational health who want to use scientific
evidence are faced with huge amounts of information
hidden in various databases and data banks. There is
therefore a need for syntheses of evidence, such as sys-
tematic reviews, to provide a better basis for rational
decision making. This need was recognized by Archie
Cochrane some decades ago, and his idea has material-
ized in the Cochrane Collaboration, a network organi-
zation with the objective of preparing, maintaining, and
disseminating systematic reviews on the effectiveness
of intervention in health care (see www.cochrane.org).

It has been argued that evidence-based medicine
should and can be a guiding principle for interventions
in prevention and occupational health (§—10). Although
systematic reviews have been conducted on the effec-
tiveness of interventions in occupational injury (11), no
organized attempt has been made to develop systematic
reviews in the field of occupational health. Moreover,
it is unclear which strategy would be best for meeting
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the information needs of practitioners and policymak-
ers in occupational health. In this article, we propose
arguments for developing a strategy for summarizing
evidence on the efficacy and effectiveness of occupa-
tional health interventions. First, we examine the kind
of evidence needed in occupational health. Then, we as-
sess the work already done by the Cochrane Collabora-
tion. Next, we consider possible ways of organizing the
evidence. We end by suggesting areas in which systemat-
ic reviews are needed and how they could be organized.

Occupational health intervention

The evidence base must be helpful to persons who in-
tervene to improve occupational health. We must there-
fore define the scope of occupational health in this re-
spect. The term “occupational health” was defined in
1950 by two authoritative bodies, the International La-
bour Office and the World Health Organization (WHO),
as “the promotion and maintenance of the highest de-
gree of physical, mental and social well-being of work-
ers in all occupations by preventing departures from
health, controlling risks and the adaptation of work to
people and people to their jobs [p 21]” (12). Later, the
definition was further elaborated. Basically it comes
down to two major objectives for occupational health:
the prevention of occupational diseases or work-related
health complaints and the prevention or mitigation of
occupational disability resulting from disease. In our
view, these two objectives can be attained through the
following three intervention strategies, applied alone or
in combination (figure 1): (i) elimination or control of
hazards at work or in organizations related to health and
disability, (ii) change in health- and disability-related
behavior and skills among workers, and (iii) prevention
or better treatment of disease and related disabilities.

In recent reviews on the effectiveness of occupation-
al hygiene strategies, studies were further categorized
according to the means used to reduce exposure, referred
to as the “hierarchy of controls” (4, 13). WHO devel-
oped a model to explain the relationship between disa-
bility and other health aspects; this model resulted in
the International Classification of Functioning, Disabil-
ity and Health (14). It includes factors that can be mod-
ified by interventions. Disease, environmental factors,
and personal factors are the main components that can
be targeted, coinciding with the aforementioned objec-
tives of occupational health intervention.

Another way of categorizing occupational health in-
terventions is according to the work methods used by
occupational health services, such as pre-employment
examinations, health surveillance, worksite visits, con-
sultant services, and health promotion (15). This
categorization may, however, overlook many important
forms of intervention that do not fall into the traditional

Scand J Work Environ Health 2004, vol 30, no 2 169



Building an evidence base for occupational health

Possible intervention:
pre-employment examinations
worksite visits
employer consultations
engineering controls

Possible intervention:
health promotion
education and training

Possible intervention:
health surveillance
vaccination
screening
treatment
rehabilitation
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Exposure change

Skills and behavior change

Disease or disability change
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Worker behavior

S

Figure 1. Possible interven-
tions in occupational dis-

Exposure

category of work methods or are carried out by other
professionals or personnel managers.

We therefore advocate the use of the objectives list-
ed in figure 1 or a combination of the two approaches,
which could result in the identification of the need for
systematic reviews, for example, on the effectiveness of
health surveillance in the prevention of occupational
asthma.

A third way of categorizing occupational health in-
terventions is on the basis of whether they are carried
out at work, such as worksite health promotion pro-
grams. Any health care intervention that is conducted
at work would thus qualify as occupational health in-
tervention. The idea behind this alternative is that the
use of the workplace as a vehicle increases the uptake of
or compliance with the intervention. Occupational health

Table 1. Results of a search of the Cochrane Library for occupa-
tional health interventions in November 2003. All search words
were combined with the Boolean operator NEXT. Disease was
truncated as diseas™ and exposure as expos*. (DARE = Database
of Abstracts of Reviews of Effects, OR = Boolean operator OR)

Method Health Econo-
studies technol- mic

Cochrane Ab-  Con-
syste- stracts trolled

Search term

matic  of re- trials ogy reviews
reviews views assess-
(DARE) ment
Occupational 30 26 364 6 2 102
health
Occupational 8 20 342 - 1 52
diseases
Occupational - 1 4 - - -
disability
Occupational 16 6 275 1 2 21
exposure
Occupational 3 9 121 1 - 44
health services
All the above com- 50 44 886 7 5 155
bined with OR
166  Scand J Work Environ Health 2004, vol 30, no 2

Disease or disability ease and occupational dis-

ability.

programs for smoking cessation and cardiovascular dis-
ease prevention have been realized in this manner (16).

In summary, we suggest that all occupational health
interventions be grouped into one of three categories,
being directed at exposure at work, at workers’ health
behavior, or at disease or disability. In addition, inter-
ventions could be categorized on the basis of whether it
makes use of the workplace as a vehicle for health pro-
motion.

What is already in the Cochrane Library?

In order to prepare, maintain, and promote the accessi-
bility of systematic reviews on the effects of health care
interventions, the Cochrane Collaboration maintains
several databases, including the Cochrane Database of
Systematic Reviews. The Cochrane Library also con-
tains searchable databases on the following topics: ab-
stracts of non-Cochrane reviews of effectiveness, con-
trolled trials, methodological studies, health technolo-
gy assessments, and economic evaluations. These data-
bases show what has already been done on the effec-
tiveness of occupational health interventions within the
scope of the Cochrane Collaboration.

As we do not yet have a well-developed search strat-
egy for occupational health interventions, we used the
phrases that we have found to be the most pertinent,
such as “occupational health”, “occupational diseases”,
“occupational disability”, “occupational exposure” and
“occupational health services” (table 1). The search
yielded 26 systematic reviews and 24 protocols for sys-
tematic reviews. Further analysis of topics and contents
showed that 20 of the reviews and 21 of the protocols
were highly relevant to occupational health. The most
frequent topics were smoking cessation, back and other
musculoskeletal pain, leptospirosis, lung cancer, and
hepatitis B. Protocols have been developed for reviews



on hepatitis B, stress, tinnitus, hand eczema, and epi-
condylitis. Most of the reviews concerned treatment, but
many also addressed preventive aspects.

In conclusion, the search revealed that different
types of occupational health interventions have already
been reviewed by the Cochrane Collaboration but that
there is still ample room for additional topics.

Features of evidence on occupational health
intervention

The approach to synthesizing evidence on occupational
health interventions is still not well developed. The pro-
cedure differs importantly from that used for clinical med-
icine, as pointed out by Vineis in his article on primary
prevention intervention (8). Many of his observations also
hold for occupational health. First, the evaluation of in-
terventions with respect to hazardous work conditions
comprises two steps. In the first, we would assess evidence
for a cause—effect relationship (eg, the effect of different
intensities of noise on noise-induced hearing loss). In the
second step, we would evaluate the efficacy and effec-
tiveness of preventive activities (eg, ways in which work-
ers’ exposure to noise can be modified). If we are unsure
that the relationship is causal, we can use health-related
outcomes to evaluate the intervention. In our example, this
step would involve evaluating hearing conservation pro-
grams only on the basis of the incidence of hearing loss.

The second difference from typical systematic reviews
on health care interventions is that randomized clinical tri-
als are often not available, so that the systematic reviews
are based on weaker evidence, such as cohort studies or
case—control studies. Finally, a discrepancy is to be ex-
pected between theoretical efficacy and the effectiveness
in practical situations because the effectiveness of occu-
pational health services depends strongly on their context.
In clinical medicine, the context is usually a patient in a
hospital bed or in a physician’s office. In occupational
health services, we also deal with a specific department
in an enterprise, with the objective of decreasing the level
of exposure to health hazards or facilitating the return to
work of employees after sick leave. The occupational
health context includes highly variable organizational fac-
tors, such as supervisors, technical knowledge, and atti-
tudes towards occupational health services. Thus, even
when interventions are efficacious in a well-controlled en-
vironment or an experiment, they are usually less effec-
tive in practice.

The Taskforce on Community Preventive Services,
an initiative of the Department of Health and Human
Services in the United States, tried to overcome obsta-
cles for synthesizing evidence in public health (17), and
their conclusions apply equally well to occupational
health. The Taskforce first constructed a logic frame-
work, mapping out a chain of hypothesized causal
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relationships among determinants, intermediate out-
comes, and health outcomes. If the links between inter-
mediate outcomes and health outcomes were well es-
tablished, evidence of the effectiveness of interventions
on the intermediate outcomes was also taken into ac-
count. The minimum requirement for an evaluation
study to be included as evidence was that the study de-
sign include a before—after comparison. The quality of
the study method was assessed according to criteria de-
veloped by the Taskforce. We found other examples in
the literature in which several institutes joined forces to
produce systematic reviews, such as that published in a
supplement to the American Journal of Preventive Med-
icine (11). Although this effort resulted in high-quality
systematic reviews, we do not know if this initiative has
been followed-up (18).

These considerations lead to the process of synthe-
sis of evidence depicted in figure 2.

How much work will be needed?

All decisions about intervention in occupational health
cannot be based on evidence from the literature. In clin-
ical medicine, it has been calculated, for example, that
127 randomized controlled trials, 63 500 patients, and
286 years would be required to provide evidence about
the effectiveness of possible combinations of agents to
treat Alzheimer’s disease (19). In addition, it is clear that
the evidence base is not static, but is, instead, provision-
al, defeasible, and emergent (20, 21). Nevertheless, it is
interesting to identify areas in which systematic reviews
are needed. We did so by searching for research agen-
das that list the top priorities in research, according to

Construction of a causal frame-
work from exposure to outcome

v

Selection of outcomes to be
included: exposure, behavior,

disease
Systematic literature search
v
Method quality assessment
Evidence synthesis

Systematic review

Recommendations
Practice guidelines

Areas for new research

Figure 2. Evidence collection and synthesis for occupational health
intervention.
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practitioners and researchers in occupational health. A
well-known research agenda is that set by the National
Institute for Occupational Safety and Health in the Unit-
ed States (5). Occupational health professionals and re-
searchers’ surveys on research priorities gave a similar
picture (22, 23). We used the topics listed in the research
agendas to search Medline for systematic reviews on the
effectiveness of interventions in preventing or treating
occupational diseases or reviews on the effectiveness of
specific work methods in occupational health. There are
eight topics on disease and injury and five on the work
environment and workforces. We found reviews on in-
terventions for topics like “infectious diseases”, “low-
back disorders” and “dermatitis”. But systematic re-
views about the effectiveness of occupational health in-
terventions in research areas of top priority, such as
“asthma”, “hearing loss”, “fertility”, and “indoor-air
quality”, are still lacking.

Concluding remarks

A stronger base of evidence is needed for occupational
health interventions, and it can be established. We need
more and better occupational health intervention stud-
ies. We strongly advocate the development of more sys-
tematic reviews of interventions in the area of occupa-
tional health. To this end, the authors are involved in
the initiative of an “occupational health field” in the
Cochrane Collaboration. The aim of the field is to gath-
er evidence on the effectiveness of occupational health
interventions and to stimulate systematic reviews on
such interventions. Participation in the Cochrane Col-
laboration can stimulate researchers and practitioners to
develop systematic reviews, but this will not be enough.
It will take the dedication of researchers and practition-
ers around the world to contribute on a voluntary basis
to the evidence base on occupational health. We recom-
mend that the organizations that employ them make the
necessary funds available. The Finnish Institute of Oc-
cupational Health and the Coronel Institute of the Uni-
versity of Amsterdam will vigorously support all initia-
tives to conduct systematic reviews on occupational
health intervention.
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