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Unique to this military population-based study, we were able to
evaluate branch of service and risk of FGD. Compared with those
in the Navy, Army, and Air Force personnel had higher overall risk
of FGDs, whereas Marines had less overall risk. Possible explana-
tions could be related to differences in health-care seeking behavior.
No studies of health-care seeking behavior for FGDs in the military
have been published, however a study looking at perceived need

. for dental care among recruits found that Navy recruits were less

likely to perceive a need for dental care compared with their Army
counterparts, even when controlling for dental health measures
(55). Army personnel have also been reported to be more likely
to join veteran health registries compared with the other services,
which may be a surrogate for increased health-care seeking behav-
ior within this service branch (56). Additional explanations could
be related to service-specific exposure, differences in stress events,

-or psychosocial backgrounds.

There were clear limitations to this study that may have biased
the estimates and limit the generalizability of these results. Use
of administrative medical encounter data, specifically ICD-9
codes, and the subjective nature of FGIDs make things par-
ticularly challenging. Although we were unable to do any type
of validation study given the limits on access through the DoD
medical encounter database, at least one published report from a

_Health Maintenance Organization found a 75% positive predic-

live value based on paper medical record review when two ICD-9
diagnoses were required (57). Furthermore, our FGID incidence
estimates appear lower than comparative US populations, thus
we feel, though not perfect, our case definition may have accept-
able specificity for this Lype of epidemiological research study.
Future ICD-9 validation studies should be conducted within the
DoD for FGID and other disorders of interest, and the associa-

_tion with IGE should be confirmed before accepting these data

as generalizable. Our ability to adjust for potential confounding
variables known to be associated with FGDs was limited given
the data sets utilized. Conducting similar epidemiologic studies
of FGDs in the well-characterized Millennium Cohort popu-
lation (58) would be useful to confirm and expand upon these
results, specifically with regards to evaluating the interaction
between stressors and gastrointestinal infections on FGD risk.

~Other known limitations are related to misclassification or sys-

tematic biases inherent in utilization of medical encounter data-
bases for epidemiologic studies. Specifically, multiple studies have
demonstrated inaccuracies in ICD-9 coding (59-61). Smith et al.
(62) evaluated correlation between patient report and medical
records in the Defense Medical Surveillance System system,
and described increased correlation associated with longer sur-
veillance periods. As utilized in previous publications (14,63), we

_required multiple medical encounters for the same diagnosis in

an attempt to minimize case misclassification. With this case-
control study design, wherein some of the FGD outcomes (e.g.,
IBS, FD, D) and primary exposure (IGE) share clinical symp-
tomatology, there is concern of differential exposure misclassifica-
tion. In fact, we evaluated a 6-month exposure exclusion period
prior to initial FGD diagnosis (or control censoring) to prevent
misclassification of initial FGD presentation as an episode of IGE
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and found a reduction in effect estimate (OR) at 12 months to
decrease by 23% for all FGD (IBS 17%, D 32%, constipation 17%,
and FD 22%) which could either be because of a misclassifica-
tion bias or represent a real exposure effect (the latter of which
is more likely given the lack of overlap between FC symptoms
and IGE). Prospective studies are needed to better evaluate the
temporality of IGE exposure and FGD outcome. If the duration
between exposure and disease onsel was short, however, we may,
have under represented the true association biasing the results
shown here toward the null. Although this is a less than ideal
scenario, we felt it more conservative to decrease the likelihood
of FGD misclassification as IGE than to increase the sensitiv-
ity of exposure identification. Furthermore, the increasing risk
associated with IGE and FGD with narrowing the proximity of
the exposure window further supports the association between
exposure and outcome. In addition, it is conceivable that per-
sons with undiagnosed IBS, chronic diarrhea, FC, or D may be
more likely to seek medical care as a result of an IGE episode. This
may be because of an increase in disease severity among persons
with undiagnosed FGD, or an increased susceptibility to infec-
tious organisms in those persons because of pathophysiological’
changes associated with the concurrent undiagnosed FGD. This
is an inherent limitation of our study that may have artificially
increased the effect estimates, though the magnitude of effect for.
IGE and IBS in this study is less than what has been reported in
previous studies. Future studies are needed to explore differences
in health care seeking behavior in FGD and non-FGD patients, as
well as if susceptibility to FGDs also confers increased susceptibil-
ity to IGE (and vice versa) because of some underlying mucosal
barrier, microbiota, or immunological dysfunction.

This is not the first study among military populations reporting
chronic gastrointestinal complaints. After the Persian Gulf War a
number of veteran studies were completed and found that chronic
gastrointestinal complaints were significantly higher among veterans
who deployed to the Persian Gulf compared with well-matched non-
deploying control populations (59,60). Given the now known rates of
infectious diarrhea during this campaign, it is quite possible that the
chronic gastrointestinal complaints found in Persian Gulf War vet-
erans may have a PI etiology. Future studies are needed, specifically
among deployment populations, given the high psychological stress
and high-risk IGE environments which may lead to an important
interaction potentiating the risk of FGD in these settings (41,64).

These data add new perspective to the Department of Defense’s
consideration of the impact of infectious diarrhea during deploy-
ment, one of the most common infectious diseases encountered
in that setting (65-68). The acute impact of these illnesses are sig-
nificant by themselves to warrant investment in vaccine develop-
ment to prevent these infections (69). Economic evaluations of
traveler diarrhea vaccines have demonstrated poor to favorable
cost-effectiveness performance under various scenarios when con-
sidering the primary benefit of acute disease prevention (69-71).
However, if future studies confirm the pathogen-specific link to
FGDs, and demonstrate the ability of vaccines Lo prevent these,
one may envision travelers' diarrhea vaccines reaching more
favorable cost-effectiveness levels or even result in a considerable
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