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SUMMARY

Background: There are pitfalls associated with applying a biomedical model with its emphasis on experimental de-
signs to the evaluation of workplace injury interventions. Objectives: Evaluation over enough time is essential in
occupational safety when interventions are expected to have a latent effect as well as to assess sustained effects. Con-
trolled trials are not well-suited to this task and are not even possible in circumstances where a policy change, such
as legislative action, affects a population of workers simultaneously. Social context influences occupational injury in-
terventions, their evaluation and the wider generalization of findings but is lost in the pooling of data for meta-
analyses. Some of these issues can be addressed through recognition of the contribution of diverse observational
methodologies in intervention evaluation, improvement and maintenance of robust surveillance systems, and inclu-
sion of qualitative methodologies not typically embraced by epidemiologists or medical researchers. Methods:
Through consideration of an evaluation of a legislative effort to prevent falls from height in construction, we
demonstrate lack of flexibility in current methods used for evaluating time series analyses in systematic reviews of
occupational injury intervention effectiveness. Discussion and conclusions: These include the manner in which
downward change in slope is assessed and the call to demonstrate a significant initial downward change in level.
We illustrate essential contextual detail regarding this intervention that is lost in the pooling of data from multiple
studies into a combined measure of effect. This reduction of occupational injury intervention evaluation to one of
pure statistical significance is ill-conceived, irresponsible, and should be stopped.

RIASSUNTO

«Revisioni sistematiche di interventi di prevenzione di infortuni sul lavoro: cosa stiamo perdendo?». L’applica-
zione di modelli biomedici, con la loro enfasi sul disegno sperimentale, alla valutazione dell’efficacia degli interven-
ti di prevenzione degli infortuni sul lavoro nasconde delle insidie. Nel campo della sicurezza del lavoro è essenziale
che la valutazione sia eseguita su un arco di tempo sufficientemente lungo, quando ci si aspetta che gli effetti degli
interventi compaiono dopo una certa latenza oppure quando si valutino effetti persistenti nel tempo. I trial non so-
no adatti a questo scopo e non è nemmeno possibile eseguirli nel caso di cambiamenti di politica generale, come nel
caso di nuove leggi, che interessano contemporaneamente un’intera categoria di lavoratori  Il contesto sociale in-

Pervenuto il 12.1.2009 - Accettato il 11.3.2009
Corrispondenza: Hester J. Lipscomb, Ph. D., Division of Occupational and Environmental Medicine, Box 3834, Duke University
Medical Center, Durham, N.C. 27710, United States of America - Tel. 919 684-8175 - Fax 919 286-1620 
E-mail: hester.lipscomb@duke.edu

La Medicina del Lavoro

04-lipscomb  27-05-2009  11:09  Pagina 247



LIPSCOMB ET AL

BACKGROUND

There is a growing call for the practice of evi-
dence-based clinical medicine. Over a decade ago,
Sackett et al., in an editorial in the British Medical
Journal, described evidence-based medicine as “the
conscientious, explicit, and judicious use of current
best evidence in making decisions about the care of
individual patients ” (43). However, recommenda-
tions derived from population-based research do
not necessarily provide the best recommendations
for any given individual (36, 37). Appropriately,
these authors went on to clarify the essential inte-
gration of clinical expertise and evidence from sys-
tematic research and, in the case of patient care, in-
dividual patient’s preferences and choice. But in
making decisions about therapies, they caution
about the use of non-experimental approaches.

The Cochrane Collaboration was developed in
1993 with the goal of improving healthcare deci-
sion-making globally through systematic reviews of
the effects of healthcare interventions. Fairly re-
cently, the Collaboration has formally extended to
occupational health and safety through efforts co-
ordinated by the Finish Institute of Occupational
Health (www.cohf.fi) (4). In the light of often
scarce financial resources for occupational safety
(21, 44), thoughtful evaluation is imperative in the
occupational safety research setting. Recommenda-
tions for evidence-based practice are certainly rele-
vant to public health decision making just as they

are in clinical practice. However, the methods used
to establish evidence for public health practice, in-
cluding occupational safety, must be appropriate to
the task and consider the relevant context.

CRITICAL APPRAISAL OF A SYSTEMATIC REVIEW

AND META-ANALYSIS

A recent systematic review and meta-analysis
concluded there was no evidence that legislation is
effective in preventing injuries in the construction
industry (19). The meta-analyses included three
studies from the US of legislative interventions (8,
23, 46) involving two Federal Occupational Safety
and Health Administration (OSHA) regulations
(8, 46) and a state level standard change (23). The
respective outcomes and populations assessed in
each of these studies were deaths from trenching in
the U.S., deaths from falls in the U.S., and falls
from height among union carpenters in Washing-
ton State. Our comments focus on the Washington
State analyses and expand upon a letter to the edi-
tor of the American Journal of Preventive Medi-
cine where the systematic review was published
(22).

The review was limited to (Randomized Control
Trials) RCTs, cluster RCTS, controlled before-af-
ter studies, or interrupted time series studies (19).
The three studies addressing legislative actions
were considered time series. Inclusion criteria for
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fluenza gli interventi di prevenzione degli infortuni, la valutazione della loro efficacia e la generalizzazione dei
risultati, ma questa influenza viene perduta quando si mettono insieme i dati per procedere ad una metanalisi. Ad
alcuni di questi problemi si può ovviare tramite: il riconoscimento del contributo di diverse metodologie di osserva-
zione nella valutazione dell’efficacia degli interventi; il miglioramento e il mantenimento di sistemi di sorveglian-
za affidabili, l ’inclusione di metodi qualitativi non utilizzati normalmente da epidemiologi o ricercatori. Partendo
dal caso della valutazione dell’efficacia di un intervento legislativo per la prevenzione delle cadute dall’alto in edi-
lizia, viene dimostrata la mancanza di flessibilità dei metodi attualmente utilizzati per valutare i risultati delle
serie temporali nelle revisioni sistematiche riguardanti l ’efficacia sul campo di interventi di prevenzione, compreso
il modo con il quale si valuta il cambiamento di pendenza della curva ed il fatto che sia richiesta la dimostrazione
di un decremento iniziale significativo. Viene illustrato il dettaglio contestuale essenziale di questo intervento legi-
slativo, che viene perduto nel mettere insieme i dati di più studi al fine di ottenere una misura di effetto combinata.
Ridurre in tal modo la valutazione degli interventi di prevenzione degli infortuni alla pura significatività stati-
stica è mal concepito, irresponsabile e dovrebbe essere abbandonato.
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time series analyses were developed by the Effec-
tive Practice and Organization of Care (EPOC)
review group (10); the intervention must have oc-
curred at a clearly defined time, and there had to
be at least 3 data points before and after the inter-
vention. Quality of these studies was rated as ade-
quate or not in six domains:

1) protection from secular changes; the interven-
tion is independent of other changes;

2) reliable statistical inference enabled based on
sufficient data points for statistical inference and
formal test for trend;

3) the intervention was unlikely to affect data
collection;

4) blinded assessment of outcome;
5) completeness of the data set;
6) reliable primary outcome method.
None of the three studies of policy interventions

received an adequate score on the first criteria. In
fact, if they had, it would have been surprising. It is
hard to imagine any situation in which a broad
policy change designed to influence industry-wide
worker safety could occur independently of other
changes.

None of the studies were considered to have re-
liable statistical inference based on sufficient data
points and formal test for trend based on method-
ologies accepted under EPOC criteria. The num-
ber of data points is quite arbitrary in the analyses
of administrative data involved in all three of these
studies. Investigators can cut the available data
more finely to reach the proscribed number of data
points, but finer cutting results in less stable mea-
sures. In the evaluation of the Washington State
Fall Standard, Lipscomb et al., had data on work-
related injuries and hours of union work for a co-
hort of over 16,000 carpenters for a ten-year period
including pre-intervention data for two years prior
to the standard change and eight years of post-in-
tervention follow-up (23). Of note, injury rates cal-
culated at 6-month intervals in the Washington
standard evaluation (23) were condensed to yearly
estimates in the review article (see Table 2 in
Lehtola et al, 2008) (19).

The Washington State Fall Standard followed a
record number of twenty-two fall deaths in Wash-
ington in 1988. Considerable publicity followed

these events and the promulgation of the standard,
but preceded the date the standard became effec-
tive in 1991. Given the nature of the data available
and this background, the use of autoregressive inte-
grated moving average (ARIMA) models was less
than ideal; the pre-intervention trend would have
been established in a period of time in which injury
rates might very well have been influenced by the
publicity surrounding events that led to the inter-
vention.

Poisson regression was chosen as the multivariate
analytical tool to allow assessment of injury rate ra-
tios before and after the intervention through pro-
gressive lagging of time windows to assess potential
latent effects. The models were adjusted for known
risk factors for falls among this cohort (age, gender,
time in the union). Based on the decreasing overall
injury rates in the construction trade, the magni-
tude of decline of non-fall injuries among this co-
hort of workers was also controlled for in the analy-
ses. The expectation that the Washington standard
would not be effective immediately was clear, and
the emphasis of the lagged analyses was exploration
of latency. Similar use of Poisson regression has
been reported in evaluating changes in injury rates
over time following an intervention (17). As in the
assessment of dose response, the issue of impor-
tance was felt to be the pattern, or lack thereof,
rather than the level of statistical significance.

The most substantial decline in fall rates was
seen between 3 and 3.5 years after the standard
went into effect. The interpretation by Lehtola et
al., (19) was a lack of any sustained intervention ef-
fect based on a lack of a significant initial down-
ward change in slope or level. In this interpretation
neither the circumstances leading to enactment of
the legislation or reasonable latency are considered.
Knowledge of when interventions designed to in-
fluence complex work practices become effective
and when they lapse is essential to understanding
and improving worker safety. In a workplace injury
intervention effectiveness study, where worker re-
porting (self-report, report to workers’ compensa-
tion, etc.) captures the outcome of interest, basing
a determination of success or failure upon an initial
change in level also fails to recognize potential ef-
fects of an intervention on reporting.

SYSTEMATIC REVIEW OF WORKPLACE INJURY INTERVENTIONS 249
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The review assessment was based on overall in-
jury rates from falls from height despite the more
pronounced pattern for more severe cases that re-
sulted in the loss of time from work (which occurs
after the 3rd lost day under Washington State com-
pensation). These injuries were more likely to be
representative of falls from 6 feet or greater that
would be influenced by the standard. The review
did not acknowledge a decline in the number of
days injured workers lost or the associated workers’
compensation costs, including a reduction in med-
ical costs (adjusted for age and gender) in a period
when non-fall related medical costs increased.

An acknowledged limitation of the evaluation
was the lack of information about compliance
and/or enforcement (23). The work of Nelson et
al., addressing injury rates among inspected con-
tractors compared to a control group of employers
who were not inspected, supported specific deter-
rence and suggested that a greater decline in injury
rates might be expected if more employers were in-
spected (29). These data were not considered in the
review because of concerns about completeness of
the data.

HOW DID WE GET HERE? 

In the 1960’s when Sir Austin Bradford Hill
outlined what have come to be known as criteria
for causal inference (11), he first listed strength of
association. It is not surprising that epidemiologists
spend considerable efforts on improving effect
measures. Basic tenets of our population-based sci-
ence call for reduction of misclassification through
careful measurement of clearly defined exposures
and outcomes, and in recent years the science has
become even more enamored with analytical tech-
niques designed to precisely define strength of as-
sociation. Systematic reviews of literature and
meta-analyses, in which data from multiple studies
are pooled to improve the precision of analyses, are
among these tools. These approaches are now used
fairly commonly in situations in which causality is
being assessed, as well as when the effects of inter-
ventions are being evaluated. In so doing, often
strict inclusion criteria are applied.

Choice of study design

Randomized design 

While viewed as the ‘gold standard’ in evaluating
effectiveness of clinical treatments, randomized
controlled trials (RCTs) also have limitations (3).
Some of these limitations have particular relevance
when considering the application of RCTs to occu-
pational injury research. Randomized controlled
studies should not be considered superior to other
study designs without careful consideration of is-
sues surrounding randomization, including the va-
lidity of the process for randomizing and selecting
the sample to be randomized. The goal of random-
ization is to have similar control and experimental
groups at the initiation of the trial and reduce bias
related to the unmeasured differences between
groups (18). The blind acceptance of RCTs as the
superior study design to assess occupational inter-
ventions fails to recognize the very complex and
highly dynamic nature of workplaces that actually
challenge the validity of randomization and pose
threats to the generalizability, or external validity,
of the study.

Acute injury occurs because of energy transfer
and the proximal cause is usually easy to identify.
Rarely is defining the temporality of exposure and
injury an issue, and we are not typically concerned
about long latency periods. However, occupational
injury can, and often does, result from a complex
mix of factors that include personal behaviors, as
well as tool equipment/design, work norms, envi-
ronments and relationships among workers and be-
tween workers and their supervisors or managers.
Injury may also be associated with formal and in-
formal policies that influence the work people do
and the conditions in which they work, including
their exposures and the availability and acceptance
of control measures. All these factors have the po-
tential to influence workplace interventions.

Work environments which contribute to the risk
and pattern of occupational injury represent anoth-
er level of context that is nearly always the result of
additional factors. These include demographic pat-
terns and shifts, technology, government regula-
tions and policies, degree of unionization in broad-
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er society as well as in the workplace itself, unem-
ployment rates and changes in labor and consumer
markets across the globe.

Depending on the design of the experiment, the
number of participants or work units to be includ-
ed, and the prevalence of factors an investigator is
hoping to equalize across groups, randomization
may not be efficient; matching cases and controls
based on designated criteria may come closer to the
goal of having similar groups to study. In other sit-
uations randomization is not feasible. For example,
policy interventions, particularly those initiated at a
governmental level, are intended to impact all af-
fected workers simultaneously.

Effectiveness of medical interventions, or at
least desired intermediate effectiveness measures,
can often be assessed in relatively short time peri-
ods. Interventions designed to prevent occupation-
al injury typically require substantial changes in
complex environments. While not an issue in as-
signing causality of acute injuries, consideration of
latency may be critical in understanding effects of
occupational interventions. Some workplace inter-
ventions would need to be in place for several years
to gain a clear understanding of effectiveness. In
the case of relatively rare events where very large
samples would be needed to ensure appropriate
statistical power to detect meaningful changes, fea-
sibility, and even usefulness, of tracking large ran-
domized occupational cohorts over substantial pe-
riods of time within dynamic workplaces becomes
questionable.

Observational studies 

“(syn: nonexperimental study) Epidemiologic study
in situations where nature is allowed to take its course;
changes of differences in one characteristic are studied
in relation to changes or differences in other(s), without
intervention of the investigator.” [A Dictionary of
Epidemiology (JM Last, 1988).] 

Observational studies have both strengths and
limitations, regardless of design; these have been,
and continue to be, enumerated through multiple
sources (5, 13, 32, 39, 40). In describing sources of
error and their frequency, Rothman and Greenland

point out that to varying degrees, nearly every ob-
servational study will have nearly every type of error
(39, 41); randomized controlled trials have most of
them as well. A basic concern is bias in results
caused by systematic error, whether from study de-
sign, information acquisition, participant recruit-
ment/retention, or uncontrolled confounding.

In our focus on what observational data may
lack, we can lose sight of the strengths and contri-
butions observational studies have made. “Obser-
vational data on human disease and mortality are
not intrinsically frail. On the contrary, they are our
most crucial source of information on the patterns,
causes and trends of disease and death in human
beings in their natural habitat – human society. For
that, experiments are next to useless” (Michael
Coleman, 2007) (6). The emphasis on RCTs as the
superior study design for determining an interven-
tion’s effectiveness can be seen in the occupational
health literature as investigators apologize for fail-
ure to have used a trial, even in situations where it
was not feasible or even possible, rather than em-
phasizing the strengths in their observational ap-
proaches and use of robust surveillance systems
(25, 21).

When choosing a study design, the researcher
needs to consider the relative merits of that design,
always seeking the most suitable one for the ques-
tion. But design is always influenced by feasibility.
Furthermore, it is expected in observational science
that more than one study will be required to estab-
lish strong evidence which comes through the syn-
thesis of findings (5). Bradford Hill’s consideration
of consistency, coherence, and analogy all speak to
this important concept (11).

Context 

Oftentimes intervention studies fail to ade-
quately address context that may be influential in
determining immediate, as well as more long-term,
effects of workplace interventions. There are many
situations where the investigator serves solely as an
evaluator rather than a designer of the interven-
tion. In such cases it is important to understand
what led to the recognition of the need for an in-
tervention, its subsequent design, and its eventual
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implementation; promoters of and barriers to im-
plementation, adoption and compliance; and fac-
tors that could influence measures related to the
intervention or the outcome(s) of interest. Changes
in workplace environments over time rarely can be
predicted and cannot be avoided or controlled by
the investigator. The assessment of whether the
changes that occur are substantive enough to affect
outcomes of interest is, in large part, a qualitative
one. Conceptual models of when the intervention
realistically should have an effect must also consid-
er particular outcome(s) being measured.

Determinants of health, including working con-
ditions, are influenced by many things that cannot
be measured at the individual level such as patterns
of social inequality, spoken and unspoken cultural
norms, as well as movement of capital to other
countries, laws limiting tort cases, and industries’
efforts to break unions (7, 9, 14-16, 24, 28, 30, 35,
38, 45). As we combine findings across studies, we
further reduce complex data into a series of point
estimates that can be used for meta-analyses. Sys-
tematic reviews do not have to be limited to RCTs
to lose important information. In the synthesis and
summarization of material from complex observa-
tional or experimental studies detail is always lost.

BACK TO OUR ROOTS AND BEYOND

“…it is…useful to take stock at regular intervals of
who we are, where we have come from, and what has
happened to our luggage.”

Neil Pearce, International Journal of 
Epidemiology, 2007 

As epidemiologists we view ourselves as quanti-
tative scientists. We make assumptions that data
are “superior” if they are quantitatively measured,
objectively collected, there are a lot of them, they
were collected with a probability sample or better
yet from a randomized trial. These approaches im-
plicitly ignore context and foster the belief that the
world is made up of only individuals. However, we
are not always measuring what we think we are,
and our analyses are not as pristine as sometimes
portrayed. Numerous decisions are made about

how we will handle our data and modeling, and in-
terpretation of findings is not an entirely objective
process even in studies that meet the strict criteria
for inclusion in these reviews.

In attempts to make our work more accessible,
and hopefully more useful, we have established cri-
teria for including findings in systematic reviews
that are not unreasonable; but they are not flexible.
The criteria established by EPOC, while useful
perhaps for healthcare decision making, fail to ade-
quately address the challenges faced in the evalua-
tion of workplace interventions and possible alter-
natives including qualitative methods and quasi-
experimental designs (49).

Unfortunately, as epidemiology has become
more of a biomedical discipline, it may be failing as
the basic science of public health. Scholars of epi-
demiology (14-16, 27, 28, 33, 45) have emphasized
the importance of social, economic, environmental,
and cultural determinants of population health.
These macro-level factors have great potential to
influence effectiveness of interventions designed to
prevent injuries in highly dynamic workplaces, and
they should likely be considered more in study de-
sign. “Knowing ‘what works’ does not necessarily
translate into implementing injury prevention in
the real world” (12). The efficacy of interventions
observed in randomized and controlled settings
may not indicate effectiveness in everyday work
settings.

It is important that we continue to explore ways
to improve the accuracy and precision of our mea-
surements of outcome, exposure and effects as we
seek to refine measures of association. But let us
not forget that Hill listed seven other considera-
tions besides strength of association in making
causal inference (consistency, specificity, temporali-
ty, biological gradient, biologic plausibility, coher-
ence, and analogy) as well as experimental evi-
dence. He considered no single criterion sufficient
to establish causality, and, of note, statistical signif-
icance was not included in his list. In fact, he com-
ments that formal statistical tests cannot answer
questions of causality, “they remind us of the effects
that the play of chance can create, and they will in-
struct us in the likely magnitude of those effects.
Beyond that they contribute nothing to the ‘proof ’
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of our hypotheses” (11). Similarly, it seems unlikely
that occupational injury intervention evaluation
can be reduced to an issue of statistical inference.
The precision sought by combining data results in
a loss of breadth and richness which is necessary in
understanding findings beyond the level of a prob-
ability value.

This deviation from sole dependence on statisti-
cal measures does not mean that statistical
methodologies are not important; in fact, the
growing interest in applications, such as multi-level
modeling, that allow a more detailed exploration of
contextual variables (9) is one useful example.
However, multi-level modeling still has all the
trappings of other quantitative work, and perhaps
misleads us into thinking we are adequately ad-
dressing context as we create more complex coeffi-
cients. To evaluate broader forces, broader designs
are needed; consideration should be given to the
use of more historical and comparative designs that
provide insight on broader levels. This approach is,
after all, where epidemiology started: including the
context, culture, and socioeconomic conditions that
so strongly influence health (31, 32). In 1997, in
his treatise on the failure of academic epidemiolo-
gy, Shy described the biomedical fallacy, specifically
“the error in inferring that risk factors for diseases
in individuals can be summed to understand the
causes of disease in populations, or that the health
of a population can be explained entirely in terms
of characteristics of individuals” (45). While con-
cerns have been raised about ecologic fallacy, Shy
further pointed out that the biomedical fallacy is
likely to have greater consequences for public
health.

Hill’s 40 year-old recommendations still provide
important guidance for analytical thought, synthe-
sis and judgment not just in the interpretation of
causal relationships but also as we assess the utility
of workplace interventions. We should remind our-
selves that the actual process of applying these con-
siderations is a qualitative one that involves search-
ing for the best we can define at the moment.
Sometimes external validity can be enhanced with
methods beyond traditional epidemiology that get
ignored in systematic reviews with strict inclusion
criteria (1, 34, 26, 44). It is not always feasible to

conduct RCTs and at times they are not even ap-
propriate (2), and criteria established for time se-
ries analyses, if applied too rigidly, may fail to ade-
quately consider context. Surveillance systems that
are robust, in both accuracy and size, can provide
an important foundation and infrastructure for
more robust evaluations of policy interventions in
particular. Inclusion of contextual variables could
markedly improve these systems.

DISCUSSION

In this presentation, we highlighted relative
merits, limitations, and challenges when applying
the same evidence-based approach being called for
in clinical care to the evaluation of interventions
designed to prevent injury in the workplace. We
framed our work around the premise that occupa-
tional injury epidemiology should be an applied
science with the goals of understanding factors and
circumstances that contribute to injury risk in pop-
ulations, development of interventions to prevent
injuries and their sequelae, and the evaluation of
the effectiveness of those interventions. We need to
understand why interventions work or not and un-
der what conditions.

Systematic reviews typically exclude the bulk of
reviewed research for failure to meet inclusion cri-
teria. The minimization of complexities (reduc-
tionism) might be the ideal in a clinical trial where
investigators are interested in eliminating noise by
controlling for “everything,” even though this in it-
self is a counterfactual ideal. In contrast to such re-
ductionism is holism, where study complexity is
embraced. Holism seems more ideal for interven-
tion studies in a workplace setting where the re-
searcher cannot control, or sometimes fully delin-
eate, complexities.

Short-term intervention evaluations (including
randomized trials) may not allow adequate time for
differences in outcomes to be realistically assessed;
these studies should place more emphasis on inter-
mediate measures that indicate adoption. Long-
term evaluations will be influenced by many factors
other than the intervention that can be difficult to
measure and control for, especially in evaluation of
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industry-wide interventions such as legislative
changes. But this is the real, highly dynamic world
in which workers function. Is this not what effec-
tiveness is about – determining if something works
in the real world situation? Effectiveness evaluation
is about more than statistical inference.

The systematic review we described in this pre-
sentation (19) included work of our own in which
we assessed changes in falls from height among a
large cohort of carpenters after a policy change in
the US (23). Randomization was not possible to
evaluate this state-wide policy change, and our in-
terest was in long-term rather than immediate ef-
fects. Substantive declines in the rate of falls from
height, as well as reduced paid lost days and com-
pensation costs for falls from height were noted af-
ter considering the temporal trends of non-fall in-
juries among the same cohort. In our report, we
recognized limitations to recommended practices
based on the circumstances and strove for an ap-
propriate and reasonably robust analysis given the
nature of the existing data and the contextual cir-
cumstances surrounding the promulgation of the
standard. In the systematic review, the original data
were taken out of context and markedly condensed
to allow meta-analyses with data from two other
studies. The review concluded that there is no evi-
dence that legislation is effective in prevention of
injuries in construction, an ill-conceived and per-
haps dangerous conclusion based on preconceived
constraints as to how data of this nature should be
analyzed.

Our assessment can certainly be interpreted as
nothing more than defense of our own work. We
are not saying this work was exemplary, and many
limitations were acknowledged in the manuscript.
However, we believe it is more robust than reflect-
ed through the transfer and reanalysis of 10 crude
de-contextualized data points. We focused our
comments on our own work because these are data
with which we are quite familiar. However, we sus-
pect there are other investigators whose work has
also been unreasonably condensed, with perhaps
misleading conclusions, through the process of sys-
tematic review and meta-analysis.

Black (3) has pointed out the naïve understand-
ing held by the research community as to how poli-

cy is made and our unrealistic expectations for
what our work can achieve. We echo his caution in
accepting the notion of evidence-based policy
without critical appraisal. He emphasizes that re-
searchers “need to understand that there are many
sources of evidence, that sensible decisions may not
reflect scientific rationality, and that context is all
important…” (p. 227) 

Unfortunately, the current approach to the sys-
tematic review of occupational injury interventions
fails to mention potential contributions of qualita-
tive methodologies (e.g., interviews, focus groups,
ethnographies, case studies, comparative methods)
that provide other sources of data to include in
syntheses including important contextual detail
that may help us understand why an intervention is
effective in one population and perhaps not in an-
other, the meaning of interventions to workers, and
information that may be particularly effective in
influencing policy.

This discourse undoubtedly leads to the ques-
tion of whether it is the role of the injury epidemi-
ologist to influence occupational safety policy. If
the researcher views herself as a public health prac-
titioner, it is not just her role, it is her responsibili-
ty. If she views herself only as a researcher, perhaps
it is not, but then what is the point of the work?
One could also argue that ethically it is still her re-
sponsibility to make sure the work is interpreted
correctly, particularly by those who may seek to use
her work to influence policy change or lack thereof.
In either case, science should not be confused with
measurement; measurement is a tool, science is un-
derstanding (31).

CONCLUSIONS

Systematic reviews of occupational injury inter-
ventions can provide useful and concise informa-
tion about a body of prior work including an im-
portant critical appraisal. They provide a way
through which the occupational safety community
can learn from the collective experiences of others,
and this can, among other things, lead to improve-
ment in our subsequent work. Meta-analyses can
provide more precise estimates of effect, but we
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must recognize that the precision lacks depth, and
efforts to improve our understanding of occupa-
tional safety interventions should not be focused
solely on refinement of effect measures.

What are the realistic expectations of systematic
reviews for occupational injury interventions? Sys-
tematic reviews and meta-analyses are certainly
ways to improve communication among re-
searchers, healthcare-providers and in the case of
occupational safety, public health practitioners.
Through the process of conducting these reviews,
volumes of information are assembled and con-
densed (43) that can make the information more
accessible. However, in so doing they risk reducing
multiple pieces of work – sometimes quite complex
– into a short appraisal. Consequently, the already
reductionist quality of much of our research is
magnified; this may contribute to a “paralysis by
analysis” (Andrew Watterson, 2007) (48).

In addition to methodological aspects, the crite-
ria for including studies in a meta-analysis of occu-
pational safety interventions must include some
consideration of the differences in study settings.
Close attention must be paid to the contexts of the
studies being pooled since a variety of notable dif-
ferences between study populations and settings
may essentially create misclassification of interven-
tions and outcomes making it more difficult to de-
tect effects and possibly outweighing or invalidat-
ing any justifications for combining them. We do a
disservice to science and to workers by reducing
workplace intervention evaluation to one of pure
statistical inference. Intervention effectiveness
evaluation for public policy cannot be reduced to
simple quantitative measures; meta-analyses of pol-
icy interventions are unlikely to add value to these
questions and should be stopped.

The importance of observational studies as well
as qualitative methods, traditionally not embraced
by epidemiologists, should not be forgotten. As we
focus efforts on workplace interventions and the as-
sessment of their effectiveness, the importance of
the development and maintenance of surveillance
systems that support observational methods should
not be neglected. Study design alone does not pro-
vide a reasonable threshold to assess the utility of an
intervention evaluation, and investigators do bear

responsibility for providing adequate detail on the
intervention and the surrounding context to allow a
fair determination of evidence of effectiveness (42,
47). The context upon which design and analysis
decisions were based should not be ignored.

There is a propensity, and perhaps a desire, to
view study results in a deterministic manner. Sys-
tematic reviews foster this tendency with both
merits and liabilities. Regarding the latter, we miss
potentially important complexities to the context
from which a study’s findings were birthed, per-
haps at the cost of health and safety of workers.
Systematic reviews are not a panacea; they are not
the answer to understanding occupational injury
interventions. Rather, they are one tool that can
help us build upon the works of each other. If we
forget this, they can also keep us from, perhaps less
than perfect, but needed action.

“All scientific work is incomplete – whether it be ob-
servational or experimental. All scientific work is liable
to be upset or modified by advancing knowledge. That
does not confer upon us a freedom to ignore the knowl-
edge we already have, or to postpone the action that it
appears to demand.”

Sir Austin Bradford Hill

“All the fruits of scientific work, in epidemiology or
other disciplines, are at best only tentative formulations
of a descriptive nature, even when the work itself is
carried out without mistakes. The tentativeness of our
knowledge does not prevent practical applications, but
it should keep us skeptical and critical, not only of
everyone else’s work but of our own as well.”

Rothman and Greenland 
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