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HE EFFECTIVENESS OF MANY INTERVENTIONS TO

improve health in poor populations in the devel-

oping world remains untested and therefore un-

proven. It is sometimes assumed that what works
is known and that the only challenge is to make interven-
tions widely available to underserved populations world-
wide, the so-called know-do gap. However, other than
vaccination, few global health interventions are evidence-
based.

Evidence-based global health requires use of the evi-
dence from randomized controlled trials and other scien-
tifically valid studies to evaluate global health interven-
tions and to measure progress in improving global health.
Randomized controlled trials of global public health inter-
ventions are often cluster trials, randomizing groups or com-
munities.!? When evidence from randomized trials is not
available or is difficult to generalize, observational studies
provide useful information but must be carefully inter-
preted.” Global health needs assessment and monitoring also
rely on observational studies. This issue of THE JOURNAL il-
lustrates the different approaches used in evidence-based
global health research, with 1 individual and 3 cluster ran-
domized controlled trials conducted in resource-poor com-
munities to evaluate essential interventions aimed at pre-
venting diseases and disorders prevalent in the developing
world,*® and 4 observational studies measuring or estimat-
ing the frequency of specific health problems and associ-
ated risk factors for a number of important worldwide pub-
lic health concerns.”°

When feasible, individual randomization remains the best
method available to evaluate an intervention. The report in
this issue by Kaul et al* is an example of such a well-
conducted trial, illustrating that rigorous evaluations are nec-
essary to determine whether interventions are effective. In
this study, monthly antibiotic chemoprophylaxis for sexu-
ally transmitted infections (STIs) did not reduce the inci-
dence of human immunodeficiency virus type 1 (HIV-1) in-
fection in Kenyan sex workers, although the frequency of
gonorrhea, chlamydia, and trichomoniasis was signifi-
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cantly reduced.* Since STIs are associated with acquisition
of HIV-1, it was expected that azithromycin prophylaxis
would have an impact. Searching for the reasons for this fail-
ure to achieve a rational goal will provide insight into the
transmission dynamics of HIV-1 and the approaches needed
to reduce transmission in a cost-effective manner. Without
this type of evaluation, a costly drug could be used without
predictable effect, except to select for antibiotic resistance.

Many routine interventions, such as handwashing, are not
fully supported by good data. As also reported in this issue,
Luby and colleagues® randomized low-income neighbor-
hoods in Karachi, Pakistan, to evaluate the effect of house-
hold handwashing with soap on incidence of diarrhea among
children. The investigators found that handwashing is ef-
fective and that plain soap is as effective as antibacterial soap.
This is not surprising, as it is the mechanical removal of bac-
teria from the hands that is important; soap facilitates this
removal, and antibacterial products add little to the overall
effectiveness of soap.!! This report appears to be the first
well-conducted trial to provide convincing evidence of the
effectiveness of an intervention as simple as household hand-
washing on reducing diarrhea incidence among infants
younger than 1 year.

Large-scale programs of nutritional education are an-
other example of well-established interventions that are of-
ten not evidence-based. For example, in another report in
this issue, Rivera et al’ randomly assigned communities in
Mexico to a comprehensive program including fortified nu-
trition supplements for children and education, health care,
and cash transfers to the families, and compared these com-
munities with a control group among other communities
in which the introduction of the interventions was delayed
for 1 year. The investigators found that the intervention was
associated with better growth in height and lower rates of
anemia in low-income, rural infants and children. It is es-
sential that other large-scale nutritional intervention stud-
ies or monitoring programs are evaluated in a similar rig-
orous manner in the future. A systematic review identified
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only 2 randomized controlled trials on growth monitoring
of children."”” One trial from India found no difference in
nutritional status at 30 months among the children allo-
cated to growth monitoring and the control group.” An-
other study from Lesotho did show an impact of growth
monitoring on mothers’ knowledge about nutrition, but the
report failed to provide evidence on any impact of the pro-
gram on the nutritional status of the children.'*

Many interventions that have been shown to be effica-
cious in an industrialized country have not been shown to
be similarly effective when carried out in developing coun-
tries. In a recent review of the global evidence of community-
based interventions for reducing perinatal and neonatal mor-
tality in developing countries, Bhutta et al" reported that
less than 5% of all randomized trials and systematic re-
views of interventions were based on investigations in rep-
resentative community settings. All communities would not
be expected a priori to respond in similar manner to inter-
ventions, as there are so many social, cultural, genetic, and
infrastructure differences among them. Context may be es-
pecially important for behavioral interventions. For ex-
ample, smoking prevention and cessation programs have
been extensively tested in experimental studies in industri-
alized countries. Such trials demonstrate the efficacy of in-
dividual behavioral counseling but show a disappointing lack
of effectiveness of community interventions.'®!” Because of
the implications of these findings in resource-limited set-
tings and the limitations inherent in generalizing these re-
sults to developing countries, it is necessary to carry out ap-
propriate trials in the developing world. However, it may
not be as simple as it appears to replicate studies in differ-
ent populations. For example, the report in this issue by Liu
and colleagues® shows that the original Framingham study
functions overestimated the risk of coronary heart disease
in a Chinese population, demonstrating that risk assess-
ment tools also need to be adapted to specific populations.
However, the specific risk factors were consistent across
countries, suggesting that some studies may not need to be
fully replicated to extrapolate results to other countries.

Identifying population- or context-specific features that
determine the effectiveness of public health interventions
requires more studies at a global level, thereby increasing
the potential to both generalize the results and identify fea-
tures germane to specific locales. Many health problems are
shared by industrialized and developing countries and could
be studied at a global level if there were common proto-
cols, standardized methods, and funds to conduct compara-
tive trials.'"® Global multicenter studies should thus in-
clude countries from as many regions of the world as possible.
This is all the more important where local features are likely
to influence diseases and interventions. For instance, re-
sults from the World Mental Health Survey, also reported
in this issue, show that the prevalence of mental disorders
and their probability of treatment vary widely from one coun-
try to another.”
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Evidence on sustainability of interventions and their im-
pact following the completion of trials is limited. For ex-
ample, in carefully controlled trials, insecticide-treated bed-
nets have been shown to reduce malaria transmission, but
the sustainability and long-term impact of this intervention
is unknown.' Reducing exposure to malaria during early in-
fancy could lead to a delay in acquisition of immunity against
malaria and to a rebound in morbidity and mortality at later
ages, especially if the programs are not sustained or if insec-
ticide resistance becomes a serious problem. In another ar-
ticle in this issue, Lindblade et al® report on their follow-up
study of the population involved in a cluster randomized trial
of insecticide-treated bednets in an area of intense perennial
malaria transmission in Kenya. These researchers showed that
in this population, the use of bednets was sustainable and sig-
nificantly increased in subsequent years, the frequency of
anopheline mosquitoes in the household significantly de-
creased, all-cause mortality decreased in infants, and mor-
tality of older children did not increase during up to 6 years
of longitudinal surveillance thus far. But this is still a short-
term follow-up. Will it be possible to restudy the same popu-
lation in a few years to determine the true long-term dura-
bility of the effect? Such studies must be funded, the follow-up
published, and the results used to develop sound policy that
can be translated into effective practice to achieve the full im-
pact of such research.

Other categories of interventions deserve further evalu-
ation. For example, little evidence is available about the ef-
fectiveness of population-level interventions aimed at pre-
venting relatively rare events such as maternal death. Testing
such interventions in randomized controlled trials re-
quires large sample sizes, greatly increasing the cost and de-
creasing the likelihood of adequate funding. As such, when
the outcome is a rare event, surrogate measures are used by
default, leaving open the question of the actual health im-
pact. For example, numerous trials have shown that pre-
natal iron supplementation increases hemoglobin levels, but
the impact on morbidity and mortality is still unknown.*
Evidence of efficacy of maternal mortality reduction pro-
grams is also limited.*! Multicenter trials are needed to prop-
erly evaluate such interventions in different settings but us-
ing the same methods and outcome criteria. Such outcome
criteria should include rare events but also meaningful sur-
rogate measures such as maternal morbidity. More wide-
spread use of standardized quasi-experimental designs and
surveillance systems, including use of verbal autopsies when
needed, also would help to provide quality data on rare events
in resource-poor areas.

Another category of seldom-evaluated interventions in-
cludes those at the health system level, such as integrated
health services. A review of randomized trials, controlled
before-and-after studies, and interrupted time series analy-
ses of integration strategies in primary health care services
in low- and middle-income countries identified only 4 rel-
evant studies.”? The authors of this review concluded that
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there was no consistent pattern of benefit and predictably
concluded that more studies were needed. New ap-
proaches such as cluster or group randomization of popu-
lation-based or health system interventions are feasible and
should be conducted more often.!

The ultimate irony is that interventions that have been
shown to be efficacious are not used in practice. To illus-
trate, in an analysis of the evidence of currently available
interventions for child health, the Bellagio Child Survival
Study Group® estimated that almost 55% of global deaths
in children younger than 5 years could be prevented by pro-
viding these interventions at scale. There is some support
for the concept that behavioral interventions can effec-
tively be used to diffuse evidence-based practices among cli-
nicians in industrialized countries.***® Whether this can be
shown in resource-poor developing countries is not known.
The few trials that have been performed in developing coun-
tries to evaluate the effectiveness of educational interven-
tions promoting the evidence-based treatment of diarrhea
have resulted in inconclusive findings.*"*® While more trials
of such behavioral interventions are needed at a global level,
it is also time as well to identify and test new strategies.

The practice of clinical medicine has been deeply trans-
formed by the evidence-based medicine movement.”” Many
clinical interventions have now been tested in appropri-
ately designed randomized controlled trials. It is time to
launch a similar effort to evaluate global health interven-
tions and to develop an evidence-based global health move-
ment. The recent call for a large effort to include more global
health topics in the Cochrane Database of Systematic Re-
views is a positive sign.>® However, the need is great, and
commitment of multiple national science agencies to work
together, coupled with significantly increased investment
from national governments, development agencies, and other
donors will be essential to ensure that the move toward evi-
dence-based global health is feasible. It is time to establish
a global health research collaborative to promote and sup-
port this work.>'3 International collaboration and support
for such efforts are needed to provide the infrastructure for
rigorous studies and to generate the sound evidence nec-
essary to improve global health.
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