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To evaluate the relationship between medical knowledge and
clinical practice, a survey on travelers' diarrhea was adminis-
tered to military health care providers attending a professional
development and trauma management conference. The survey
was administered at the beginning of the conference and 58 of
the 76 attendees participated hy completing a questionnaire.
Respondents were aware of the standard definition of travel-
ers' diarrhea; however, their knowledge ahout the epidemiol-
ogy and management of travelers' diarrhea was low. Less than
one-third correctly answered questions on etiology and more
than two-thirds made incorrect management choices in treat-
ment of mild to moderate watery diarrhea and dysentery. Im-
portant knowledge gaps about gastroenteritis were identified,
and should serve as a basis to develop military-specific clinical
guidelines and training programs.

Introduction

R esearch efforts by the Department of Defense have signifi-
cantly increased our knowledge about the epidemiology and

management of travelers' diarrhea,'"" However, little has been
done to study whether this knowledge has been effectively dis-
seminated to operational health care providers. Although there
are several published reports on provider's knowledge, atti-
tudes, and practices in military settings, none have focused on
infectious diseases,^'" As part of a mid-deployment training
conference in Doha, Qatar, we conducted a knowledge, atti-
tudes, and practice assessment of current operational health
care providers (primarily physician assistants) deployed in sup-
port of Operation Iraqi Freedom (Iraq) and Operation Endurtng
Freedom (Afghanistan) with regard to travelers' diarrhea epide-
miology and management. In addition, we asked health care
providers about their impression of the burden and impact and
the adequacy of education and prevention with respect to trav-
elers' diarrhea. The primary objective of the survey instrument
was for educational purposes in a conference setting and sec-
ondartly to determine consistencies and gaps in each of these
knowledge, attitude, and practice areas.
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Methods

Seventy-six physicians, physician assistants, and medics at-
tended a professional development and trauma management
conference in Doha, Qatar, in December 2003, All attendees
were health care providers assigned to forward-deployed combat
units within Iraq and Afghanistan, A multiple-choice survey was
developed by clinical researchers with expertise in travelers'
diarrhea (TD), The survey assessed knowledge, attitudes, and
practices related to diarrhea epidemiology and management. In
addition, participants were asked to rank their impressions
about the clinical frequency and operational impact of TD in
their current practice, relative to other diseases and nonbattle
injury (DNBI), The survey also assessed the health care provid-
er's attitudes regarding adequacy of training and field preventive
measures to manage and prevent TD, The survey included a
number of question formats including ranking, multiple choice,
and Likert-type scale. Multiple-choice questions on diagnosis
and management were scenarto based.

The survey was administered before conference participants
receiving updates on the epidemiology and management of in-
fectious diarrhea. The survey, which was primarily designed as
a teaching tool for introducing the topic of travelers' diarrhea,
was performed without collection of personal identifiers other
than the medical level of the provider (i,e,, physician, physician
assistant, or medical technician).

Analysis of the survey was prtmartly descriptive. Composite
rank scores of morbidity and operational impact were computed
by summation of individual rank scores for each DNBI and
battle injury categories. Multiple-choice questions were scored
for correct/noncorrect and collapsed into composite scores for
areas of epidemiology and management. Correct answers were
developed by consensus among three clinicians with more than
30 years combined experience in research and clinical manage-
ment of TD and were based on published treatment guide-
lines,"'^ The case presentation/management scenartos were
designed to have a step-wise increase in complexity and/or
severity. The choices of treatment and management, ranging
from simple rehydration and follow-up, to management with
antibiotics and antimotility agents, were identical for each of the
clinical scenartos.

Analysis was conducted to determine whether there was a
trend of increasing level of care associated with increasing se-
vertty of illness. For this analysis, the data set was expanded to
include an individual observation for each of five (nondysenteiy
and nonpersistent) diarrhea clinical scenartos of increasing se-
vertty and complexity. Each scenario question was assigned an

Military Medicme, Voi, i70, June 2005 492



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
JUN 2005 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Knowledge, Attitudes, and Practices Regarding Epidemiology and
Management of travelers’ Diarrhea: A Survey of Front-Line Providers in
Iraq and Afghanistan 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Naval Medical Research Unit No. 3 Cairo, Egypt 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
Naval Medical Research Center 503 Robert Grant Avenue Silver Spring,
MD 20910-7500 

10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

SAR 

18. NUMBER
OF PAGES 

4 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Epidemiology and Management of Travelers" Diarrhea 493

ordinal ranking from 1 to 5 (from "mild" to "most severe"). Sim-
ilarly, an ordinal ranking of four levels of care (from "minimal" to
"more involved") was assigned for each choice in management.
To evaluate whether there was an association between increas-
ing severity of illness and increasing level of care, an ordinal
logistic regression model was fit with level of care and severity of
illness as the outcome and predictor variables, respectively.
Because transformation of the data set generated multiple indi-
vidual observations for each question, a cluster option was spec-
ified for each attendee to control for observations being indepen-
dent across individual attendees (clusters) but not necessarily
within individual attendees (e.g., control for repeated mea-
sures).'^

Statistical significance for all associations was set at the p <
0.05 level. All analyses were performed using Stata version 8.0
(College Park, Texas). This study was performed as part of an
educational format and thus was exempt from the requirement
for Institutional Review Board approval.

Results

Fifty-eight (76%) providers completed and returned the
knowledge assessment survey. Information from providers not
completing the survey was not obtained. Of those completing
the survey, 46 (81%) of the respondents identified themselves as
physician assistants and 6 (11%) as physicians. Participants
reported gastrointestinal disease as the number one cause of
clinic visits and the illness with the largest overall impact on the
success of the mission (Table I). Other health conditions result-
ing in frequent clinic visits included respiratory illness and
nonbattle injury. Both combat and nonbattle injuries were re-
ported to affect the overall mission.

Eighty-one percent of attendees were able to correctly identify
the standard definition of TD; however, only 14% correctly iden-
tified bacterial etiology as the most common cause of TD (Table
II). Similarly, less than one-third correctly identified the most
common cause of watery diarrhea and persistent diarrhea (de-
fined as diarrhea lasting >14 days) and less than one-half cor-
rectly identified the most common cause of dysentery and vom-
iting-predominant illness.

Incorrect responses to the clinical scenarios presented in the
questionnaire were common, with only 30% of respondents
identifying the appropriate evaluation and treatment of mild to
moderate diarrhea. J&iowledge about empiric treatment for se-
vere watery diarrhea, dysentery, or persistent diarrhea was also

TABLE I

PROVIDER RANJCINGS OF HEALTH CONDITIONS MOST COMMON
AND HAVING GREATEST IMPACT

TABLEn

PROVIDER CORRECT RESPONSES TO MULTIPLE CHOICE
gUESTIONS REGARDING DIARRHEA DEFINITION, EPIDEMIOLOGY,

ETIOLOGY, AND DIAGNOSIS/MANAGEMENT (N = 58)

Health Condition

Gastrointestinal
Nonbattie injury
Respiratory
Dermatological
Battle injury
Urology/gynecologic
Psychiatric

Most Common Causes
for Clinic Visits

1
2
3
4
5
6
7

Greatest Impact on
Overall Military

Mission

1
2
4
7
3
6
5

Knowledge Area, n (%]

Definition
Epidemiology

Most common cause
Watery

Dysentery
Persistent
Vomiting predominant

Management
Mild watery
Mild to moderate watery
Moderate watery
Severe watery
Severe inflammatory
Dysentery
Mild persistent
Moderate persistent

Correct Answer

Bacteria
Enterotoxigenic

E. coli
Shigella
Giardia
Norwalk virus

n (%)

48 (81)

8(14)
13 (22)

22 (38)
19 (33)
24 (41)

6(10)
12(21)
14 (24)
25 (43)
23 (40)
17 (29)
4(7)

24 (41)

poor, with only 40% of the participants answering correctly.
However, health care providers did appropriately vary the care
provided the patient by the severity of illness presented in the
case scenario (i3eoefr = 0.6, p < 0.0001; Table III).

Additional patient management questions revealed that 80%
of providers reported using antibiotics for treatment of TD less
than 35% of the time. If antimicrobials were prescribed, the
most common choice was a 3-day course of ciprofioxacin, al-
though 30% of the providers prescribed antimicrobials for 5 or 7
days. Furthermore, nearly two-thirds (63%) of the providers
reported using the antimotility agent loperamide less than 50%
of the time in the management of TD.

Among survey items addressing subjective attitudes, nearly
95% agreed or strongly agreed that diarrhea was an important
health concern among our deployed troops and 80% thought
that diarrhea had a major impact on mission objectives (Table
IV). Additionally, more than 40% thought that troops did not
receive adequate preventive medicine briefings before deploying
and more than 60% thought preventive medicine measures in
the field were inadequate.

Discussion

Burden/impact

The health care provider's reported rank of clinical frequency
and operational mission impact of TD relative to other health
concerns are consistent with what is currently known among
operational clinicians. Presently, TD is one of the most common
medical problems for deployed military personnel, with an av-
erage cumulative attack rate of 36% per deployment and exceed-
ing 70% during deployments in high-risk areas such as South-
east Asia.3 Furthermore, the burden of enteric infectious disease
(including TD and acute gastroenteritis) relative to other DNBI
in U.S. deployed military forces has been described in a number
of published reports^'''"'^ with enteric infectious disease often
ranking in the top three among reasons for clinic visits.
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TABLEm

PROVIDER RESPONSES TO MANAGEMENT AND EMPIRICAL TREATMENT OF CLINICAL CASE SCENARIOS (AT = 58)

Scenario

Mild watery
Mild to moderate watery
Moderate watery
Severe watery
Severe inflammatory
Dysentery
Mild persistent
Moderate persistent

Rehydration
only

30 (52)
19 (33)
15 (27)
8(14)
4(7)
4(7)
4(7)
1(2)

Rehydration
+ BS

8(14)
5(9)

10(18)
3(5)
1(2)
0
3(5)
2(4)

Provider Responses, n (%)"

Rehydration
+ Loper

14 (24)
20 (34)
10 (18)
9(16)
2(3)
4(7)

13 (24)
4(7)

Rehydration
+ C1P

0
2(3)
6(11)

10 (18)
23 (40)
17 (30)
12 (22)
9(17)

Rehydration
+ CIP +
Loper

6(10)
12(21)
14 (25)
25 (45)
25 (43)
16 (29)
12 (22)
14 (26)

Rehydration +
MTZ + Loper

0
0
1(2)
1(2)
3(5)

15 (27)
11(20)
24 (44)

•"All responses included appropriate follow-up. BS, bismuth subsalicylate (Pepto-Bismol, Proctor & Gamble, Cincinnati, Ohio); Loper, loperamide
(Imodium, McNeil Consumer and Specialty Phzirmaceuticals, Fort Washington, Pennsylvania); CIP, ciprofloxacin; MTZ, metronidazole (Flagyl,
Aventis Pharmaceuticals, Bridgewater, New Jersey).

TABLE IV

PROVIDER ATTITUDES TOWARD THE IMPORTANCE, IMPACT, AND PREPAREDNESS IN MANAGING DIARRHEA AMONG TROOPS [N = 58)

Attitude

Diarrhea is an important health concern among our
deployed troops.

Diarrhea has a major impact on mission objectives.
Diarrhea treatment (regimens or treatment algorithms) are

straightforward and easily understood.
Troops receive adequate preventive medicine brieflngs prior

to deploying.
Preventive medicine measures are adequate in the field.
I feel I have received adequate preventive medicine training.

Strongly
agree

63

40
9

9

0
12

Agree

32

40
43

34

21
46

Provider Responses 1

Neutral

4

12
27

16

16
16

%)

Disagree

2

7
20

29

44
21

Strongly
disagree

0

0
2

13

19
5

Epidemiology/Etiology

Although the majority of respondents knew the standard def-
inition of diarrhea, they were not aware of the most common
causes of TD, nor the predominant etiologies associated with the
common clinical TD syndromes. In fact, 47% and 14% of the
providers considered norovirus and Vibrio cholerae, respec-
tively, as the primary cause of watery diarrhea and 29% consid-
ered enterotoxigenic Escherichia coli as the primary cause of
dysentery, (data not shown) Numerous studies onTD have dem-
onstrated bacteria to be the cause of over 80% of diarrhea
among deployed troops, followed by viruses (<10%) and proto-
zoa (<5%).̂ ° Enterotoxigenic E. coli, Campylobacter, and Shi-
gella together account for approximately 60% of the cases of TD
with cholera almost never being the agent responsible for the
illness.

Disease Management

Confusion about appropriate empiric treatment for TD was
also common among respondents. Less than one-third of the
providers reported management of mild to moderate watery di-
arrhea in travelers that was consistent with current guide-
lines."'^ This finding is consistent with a previously published
study where more than one-third of the doctors, nurses, and
pharmacists surveyed stated they would "take no action" in
treatment of travel-related diarrhea and less than 5% would

recommend an antibiotic.^' Additionally, in the current survey,
more than a third recommended use of an antimotility agent in
dysentery cases, which is contrary to recommended practices.'^

Although not routinely accepted, many experts in the field of
travel medicine recommend use of antimicrobial agents for the
treatment of travelers' diarrhea.̂ ^"^^ Although many regimens
exist, administration of a single dose of fiuoroquinolone antibi-
otic with an antimotility agent (loperamide) has gained favor
among experts."'^ Single-dose regimens, in addition to simpli-
fying treatment and increasing compliance, should also provide
cost savings. In the current survey, only 16% of the providers
used a single-dose antimicrobial regimen with a 3-day course of
antimicrobials being the most common (51%) regimen used and
30% of the respondents thought 5 to 7 days of antimicrobials
were needed to treat travelers' diarrhea.

Additional information regarding management of TD that is
important, but was not tested, is the current knowledge that
azithromycin is the antibiotic of choice for empiric treatment of
TD in Southeast Asia and other areas of the world where the
prevalence of fiuoroquinolone-resistant Cawpylobacter is quite
high. Four percent of the respondents reported azithromycin as
their first choice of antibiotics and 18% reported a single-dose
regimen.

Survey respondents also reported significant inadequacies
regarding field measures and preventive medicine training. This
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finding demands further evaluation, because these measures
are vitally important to minimize the burden of TD, in addition to
timely and appropriate diagnosis and treatment.

A small sample size was a primary limitation of this study. A
larger sample with a diverse group of providers (e.g., medics,
nurses, physician assistants, physicians) would have not only
provided more power, but also would have allowed us to evalu-
ate any associations with level of training. Other limitations are
largely based on the fact that the survey questionnaire was
designed primarily as a teaching tool and not as a research
instrument. The validity of the instrument to measure knowl-
edge, attitudes, and practice behaviors was not formally as-
sessed. Additionally, there was a probable lack of independence
between answers of etiology and diagnosis/treatment among
observations. Notwithstanding the discussed limitations, the
general lack of knowledge about TD was notable. A final limita-
tion was the lack of data on the number of years the providers
were delivering health care to determine whether there was a
relationship between clinical experience and the knowledge
about TD.

Despite these limitations, the results of this survey identify
important knowledge gaps and should emphasize the need for
military-specific clinical guidelines and training programs. Clin-
ical practice guidelines have been identified as an important
means of integrating current best evidence into practice.^^ We
recommend that the Department of Defense develop and dis-
seminate evidence-based guidelines on the treatment and man-
agement of TD in deployed troops to effectively reduce the im-
portant burden of illness and to protect and preserve the
warfighters' capabilities.̂ -̂ '̂̂ °
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