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Public Health Research: Lost in Translation or Speaking
the Wrong Language?

Public health leaders, like

physicians, need to make

decisions that impact health

based on strong evidence.

To generate useful evidence

for public health leaders, re-

search must focus on inter-

ventions that have potential

to impact population-level

health.

Often policy and environ-

mental changes are the in-

terventions with the greatest

potential impact on popula-

tion health, but studying

these is difficult because of

limitations in the methods

typically used and empha-

sized in health research.

To create useful evidence

forpolicyandenvironmental

interventions, other research

methods are needed, includ-

ing observational studies,

the use of surveillance data

for evaluation, and predic-

tive mathematical modeling.

More emphasis is needed

on these types of study de-

signs by researchers, fund-

ing agencies, and scientific

journals. (AmJPublicHealth.

2011;101:2203–2206. doi:

10.2105/AJPH.2011.300302)

Susan M. Kansagra, MD, MBA, and Thomas A. Farley, MD, MPH

WHEREAS THE GOAL OF PURE

scientific research is to increase
knowledge, the goal of health
research is more practically ori-
ented to develop tools to combat
human disease. Health research
findings are often compiled into
guidance that can be used by
physicians to make evidence-
based decisions. Undeniably, the
translation of research into such
guidance has led to more effective
treatment of patients. But, whereas
physicians have the utility of this
evidence to guide their decisions,
public health practitioners, who
must also make decisions that
impact health but usually on
a much larger scale, often do not.
Some see this as a failure of
translation of research into action
and have called for greater atten-
tion and funding for translational
research as a means to improve
health.1,2 But the problem is less
failure to translate research than it
is to conduct research that is rele-
vant to public health. Thus, the
solution lies less in translation and
more in the reorientation of our
research questions and methods.

GAPS IN CURRENT
RESEARCH

More than half of National
Institutes of Health (NIH) re-
search funding goes toward basic
biomedical research.3 This type
of research has greatly increased
our understanding of biological
processes, from cellular mutations
that cause various cancers to
development of insulin resistance
and diabetes. Clinical research,
another significant portion of
NIH-funded research,4 comple-
ments this biological research
by examining the occurrence of
disease in individuals, including
risk factors for disease and the
impact of drugs or surgery on
outcomes. Both types of research
are essential. They facilitate the
recognition of disease processes,
identification of at-risk popula-
tions, and implementation of
treatment. However, although
this knowledge may be important
for physicians treating ill patients,
it does not give public health
practitioners, such as those mak-
ing decisions in local, state, or

federal public health agencies,
solutions for improving the health
of entire populations.

For example, an NIH-funded
study published in 2002 of 3000
patients demonstrated that a diet
and physical activity program
in prediabetic individuals de-
creased the incidence of diabe-
tes.5 It was a valuable study,
but the program was intensive:
it involved 150 minutes of phys-
ical activity per week; a healthy
low-fat, low-calorie diet; and a
minimum of 16 individual coun-
seling sessions. Although the
study is useful to physicians who
can test individual patients and
gauge motivation and access to
the intervention components, to
be useful to public health practi-
tioners, research must identify
interventions that can improve
diet and physical activity across
populations. Achieving this kind
of behavior change in large
numbers of people is an uphill
battle when constrained by an
unsupportive social and physical
environment. According to the
authors of this study, 10 million
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Americans resemble the original
study participants.

Another example comes from
research on asthma. Biological
and epidemiological studies of
asthma have shown that people
with asthma have inflammation
of the airways, residents of low-
income communities are dispro-
portionately affected, and inhaled
corticosteroids can reduce exacer-
bations.6 Although a considerable
amount of research went into
creating this one line of knowl-
edge, it does not alone provide
a population-based solution to
decrease asthma exacerbations.
Implementing this knowledge re-
quires individuals to visit a medi-
cal provider for diagnosis and to
adhere to recommended treat-
ment––a goal that is laudable but
not always achieved. Just as corti-
costeroids reduce asthma symp-
toms in the individual, research
questions must ask what inter-
ventions reduce asthma symptoms
in populations. A true population-
based strategy for addressing
this extraordinarily common
health problem has yet to be de-
veloped, but the failure is not from
insufficient translation.

Interventions that have the
potential for population-level
health effects are those that reach
very large numbers of people
or that change the physical or
social environment in which they
live, and often must be done at
a very low cost per person reached
to be feasible. They also need to
be within the power of policy-
makers to implement. For exam-
ple, research that examines the
impact of clean indoor air laws
on asthma meets both of these
criteria. Clean indoor air laws
have broad population reach and
can be implemented through
legislative changes that public
health leaders have the power
to influence.

THE NEED FOR NEW
METHODS

A key obstacle to gathering
evidence on the impact of envi-
ronmental interventions is that
they are not easily amenable to
study through methods typically
emphasized in health research.
Randomized controlled trials, in
which individuals are the units
of randomization, are the gold
standard of health research, and
journals, funding sources, and
recognition gravitate toward
these studies. This type of study
design has been a major––even
revolutionary––advance in deter-
mining the effectiveness of medi-
cal and surgical treatments to
cure individuals of disease. How-
ever, a randomized controlled
trial, along with other experi-
mental designs, can almost never
be used to study environmental
or policy interventions and is in-
adequate to assess population
impact. Controlled experiments
measure statistically significant
differences among cohorts of in-
dividuals that, because of the high
costs of enrollment and data col-
lection, are relatively small. Be-
cause of the small sample sizes,
these studies can identify only
those effect sizes that are rela-
tively large; smaller effect sizes
are not statistically significant and
are nearly always interpreted as
not clinically significant. How-
ever, small, seemingly insignifi-
cant shifts at the individual level
may create massive impact if they
occur across entire populations.7

Designing trials of individuals to
capture such small but important
effect sizes would be far too ex-
pensive and impractical, requiring
the recruitment of tens or hundreds
of thousands of persons.

For example, reducing sodium
content of processed foods can

decrease population sodium con-
sumption. But it is difficult to de-
sign a clinical trial that could cap-
ture the impact of reductions in
sodium consumption across the
population on health outcomes
such as stroke and cardiovascular
disease––even in a trial considered
large by current standards. Con-
ducting this type of trial would
require a massive sample size be-
cause the effects on any individual
are small, and it may take years
to see an effect. However, reduc-
tions in sodium consumption
across the entire US population
have the potential to save tens of
thousands of lives as suggested by
other research methods such as
mathematical models.8

In addition, controlled experi-
ments are often not practical be-
cause of ethical or design con-
straints. For example, it would be
politically impossible to apply
a tobacco tax or provide smoke-
free air to a representative one
half of any population. Ethical
constraints may prevent the con-
trolled study of certain interven-
tions, such as highway safety reg-
ulations on motor vehicle crash
fatalities. However, this does not
mean these interventions should
not be studied. It is still crucial that
public health leaders have evi-
dence to predict their effective-
ness, and, if effective, to garner
support for the policy changes
they require.

OTHER RESEARCH TOOLS

Therefore, to accommodate
the need for evidence to inform
public health policies, not only the
topics, but also the methods of
research must shift. The goals of
research methods particularly rel-
evant to public health decision-
making are twofold: (1) focus on
interventions that can be practi-
cally applied to entire populations,

and (2) estimate the health impact
on the population as a whole. Re-
search methods that can contribute
to these goals include observa-
tional studies, the use of surveil-
lance data for evaluation, and pre-
dictive mathematical modeling.

Observational studies of analo-
gous, naturally occurring scenar-
ios include cross-sectional analy-
ses, time-series analyses, and
combinations of these. These
‘‘natural experiments’’ rely on the
presence of historical, geographi-
cal, or other differences in the
variable of interest that create an
opportunity to study the health
impact. For example, firearms are
the mechanism in about half of
suicide deaths.9 This finding leads
to the question of whether policies
that decrease access to firearms
decrease suicide rates. Ethical
and legal constraints prevent the
study of this question through
controlled experiments. Also, the
population required for this study
to show significance would be
large, because the current suicide
rate is 11.5 per 100 000 persons.10

The relationship between suicide
and firearm access, however, can
be determined through cross-sec-
tional, ecologic studies that exam-
ine naturally occurring differences
in firearm access across political
jurisdictions. For example, a study
of different states demonstrated
that those states with greater
household firearm ownership had
higher suicide rates.11 Studies that
examine changes in suicide rates
across time as firearm policies
change can also examine this as-
sociation. Even better studies are
those that incorporate both geo-
graphic and temporal differences
in policies and outcomes. Al-
though these studies cannot de-
finitively prove causation, they can
still inform policy in ways that
controlled trials of small cohorts
of individuals cannot.
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Public health surveillance data
can assist in the execution of eco-
logic studies by measuring the
outcome of interest before and
after an intervention to change it.
Beyond just measuring outcomes,
comprehensive public health sur-
veillance can also be used and is
often necessary to measure the
presence of the intervention itself
across jurisdictions, including pol-
icies, community efforts, and en-
vironmental changes. But the use
of surveillance data to determine
impact of an intervention requires
the implementation first and the
study after. Many public health
interventions, such as highway
safety regulations, are enacted
with strong assumption of benefit
and low likelihood of risk, only
to have the research and study
occur afterward. Only after insti-
tution of these policies did sur-
veillance of injuries enable deter-
mination of true impact. However,
researchers must work with poli-
cymakers to design the evaluation
before the policy goes into effect,
so that baseline data can be col-
lected systematically to allow
comparison with follow-up data,
ideally in intervention and com-
parison communities.

Lastly, predictive mathematical
modeling relies on available data
sources to develop mathematical
simulations of an intervention and
is one way to estimate the poten-
tial impact when the actual impact
cannot be measured directly be-
cause of design constraints or
limitations of the existing envi-
ronment. For example, in planning
for pandemic influenza, public
health leaders need to know the
most effective way to minimize
mortality in the population. Many
factors interact to determine in-
fluenza-related mortality that can-
not be evaluated until the event
itself happens, but public health
leaders need this information in

advance. Simulation through
mathematical models allows for
the comparison of different inter-
ventions in a hypothetical but
plausible situation such as this.12

To do this, first, factors that affect
mortality such as the prevalence of
pre-existing immunity, likelihood
of an individual getting infected
and of transmitting to others, and
case---fatality rate, are estimated.
To determine impact, assumptions
associated with the intervention,
such as antiviral efficacy in pre-
venting infection among the un-
infected and preventing mortality
in those who get infected, are
estimated using the strongest
available evidence and are then
applied to the scenario. Then the
end outcomes, such as hospitali-
zations and deaths, are compared
with and without the intervention
and with varying assumptions.

Models can also be used when
ethical reasons prevent the study
of the intervention. For example,
models have been used to measure
the impact of relaxing blood donor
screening criteria on risk of trans-
fusion-related blood infection.13,14

The number of additional units
introduced into the blood supply is
multiplied by the probability that
an infection would be missed or
that a unit that did test positive
would be accidentally released.
Without models, public health
practitioners would not be able
to develop a sense of potential
impact or range of impacts as as-
sumptions change––especially for
policies where risks must be
gauged. The value of predictive
mathematical models is dependent
on the strength of the evidence un-
derlying the assumptions used, but
these assumptions can be varied to
see how conclusions vary; if the key
conclusions do not change, then
the models are particularly valuable.

It is worth noting that re-
search that generates evidence

of population health impact is the
most basic evidence needed, but to
change practice and policy the re-
sults of this research may need to
be presented in a form that is most
relevant to public health practi-
tioners and policymakers. For ex-
ample, summary reports and sys-
tematic reviews that present results
in plain language can be more
useful than primary studies of any
type.15,16

CONCLUSIONS

Public health actions involve
making decisions about entire
populations. Although differences
in physiology and behaviors de-
termine disease occurrence
among individuals within a popu-
lation, there are often far greater
differences in disease incidence
among populations (e.g., states,
cities) because of variations in
their size, environment, and social
infrastructure.17 For that reason,
the effectiveness of public health
policies on the health of popula-
tions will never be proven with the
certainty offered to physicians
about an individual treatment by
an individual randomized con-
trolled trial. Nonetheless, public
health decisions should be based
on the strongest possible scientific
evidence. That evidence will come
from synthesis of studies of dif-
ferent designs rather than any
single intervention trial.

Most important, though, is that
studies should address questions
of relevance to public health
practitioners, particularly the
potential effectiveness of policy
and environmental changes that
have broad population reach. This
process of translating data to pol-
icy is dynamic and complex, but
using these methods ensures that
these policies will at least be built
on a firm evidence base. Although
these research methods produce

data that can inform policy crea-
tion, the adoption of policies still
depends on many other factors
including politics, economics, ad-
vocacy, and timing.18,19

The study of policy and envi-
ronmental changes relevant to
public health leaders must receive
greater emphasis in the nation’s
research agenda. Although there
have been some efforts to fund
and conduct these types of stud-
ies, 20---22 they represent a small
proportion of current research
efforts. Successful studies can
only be achieved if public health
researchers and leaders commu-
nicate––so researchers know what
studies are useful, and public
health practitioners implement
policies in ways that can be stud-
ied. By focusing on interventions
that can be applied to popula-
tions, the evidence is more likely
to be utilized by public health
leaders and policymakers. Only
with the careful application of
this research and evidence can
public health truly become an
evidence-based practice. j
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