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Incidence of Travelers’ Diarrhea among Adult Foreign Travelers in Thailand: A Prospective Study
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Abstract. Travelers’ diarrhea (TD)is common among foreign travelers to Thailand. We performed a prospective cohort
study to determine the TD incidence among foreign adult travelers to Thailand. We retrieved baseline demographic data,
travel plans, and health history on enrolling individuals and collected follow-up questionnaires on days 7, 14, and 28 from
the day of arrival. We analyzed data from 349 eligible participants. The mean participants’ age was 32.3 years; 55.4% were
men. Most of the participants had visited a travel clinic for vaccinations and counseling after arrival in Thailand. The
cumulative incidences of the participants developing TD were 14.0% (49/349), 23.5% (82/349), and 33.0% (115/349) at 7,
14, and 28 days, respectively. The median time to develop TD was 9 days (interquartile range 5-18 days) post-arrival. Of
115 participants with TD, 64.3% (74/115) consulted a physician, 1.7% (2/115) were hospitalized, and 11.3% (13/115) had
to change their travel plans. We identified young age, eating street food, and not routinely washing hands after using a
toilet as risk factors significantly associated with the incidence of TD using the log-rank test in our survival analysis. Up to
one-third of foreign travelers developed diarrhea during the first month, and some cases were severe. Although no highly
effective TD prevention method exists, the practice of good personal hygiene and avoidance of food and drinks derived

from unsanitary sources are still recommended to reduce the risk of travelers’ TD.

INTRODUCTION

Foreign travel may pose medical risks to travelers’ health,
especially in resource-limited settings." According to the
CDC, the attack rate of travelers’ diarrhea (TD) ranges from
30% to 70% depending on multiple factors.? Thailand has
experienced more than a 10 million rise in foreigner’s visits
from the year 2012. The number of overnight travelers in 2017
was 35.6 million.®

Thailand has been reclassified as an intermediate risk country
for TD after being considered a high-risk country.*> A decade
ago, a prospective cohort study among European travelers who
visited a clinic and traveled between 1 and 8 weeks around
developing countries found a lower TD rate incidence in Thai-
land than in other regions and reported an incidence of 17.4%
for Southeast Asia.® Since then, few studies have determined
TD incidences in the region. One study among foreign back-
packers with a median stay in Thailand of 30 days found about
one-third of the participants had TD. Interestingly, about half of
the cases occurred during the first 5 days.” An airport-based
study in Chiang Mai and Phuket found the attack rate of TD was
16% among Australians and New Zealanders, 8% among Eu-
ropeans, and 7% among North Americans.® Another study
conducted in the Suvarnabhumi Airport found an incidence rate
of 32.1% per person month.®

Although pathogens are only found in about half of stool
specimens tested,>® the most frequent etiology worldwide is
enterotoxigenic Escherichia coli.>'%1" Acute diarrhea among
travelers to Southeast and Southern Asia is commonly caused
by Campylobacter species, which have been found to be the
causative factor of Guillain-Barre syndrome.'?'3 In Thailand,
Plesiomonas species, Vibrio species, Campylobacter species,
and norovirus were the most frequently isolated pathogens
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from TD patients.'® The mean time to develop TD is less than a
week”%; however, a study found amean time of 16 days.® Fever
with TD occurs in about 15% of cases.'®'® The highest rate of
travelers visiting physicians because of TD has been reported
as 8.8%.” The highest rate of travelers changing their travel
plans because of TD has been said to be 20.6%.'° The rate of
hospitalization because of TD ranges from 1.25% t0 3.2%.7-°1°
Given the lack of updated data or prospective studies to
define the incidence of TD in Thailand, we designed this pro-
spective study to estimate the precise incidence of TD and also
find updated risk factors associated with the incidence of TD.

MATERIALS AND METHODS

Study design. This is a two-site prospective cohort study
among adult foreign travelers who arrived in Thailand within a
week. Our investigator team at the Travel Clinic of the Hospital
for Tropical Diseases and Queen Saovabha Memorial Insti-
tute’s Travel Clinic invited all travelers to participate in the
study. Most of these travelers visited these travel clinics for
travel-related vaccinations and counseling. We excluded
travelers who had diarrhea within 6 hours after arrival. Eligible
participants were foreign travelers who agreed to reply to the
questionnaires provided on the day of enrollment and at least
one follow-up questionnaire on days 7, 14, or 28 post-arrival.
We invited participants who developed TD during their trip to
revisit the Hospital for Tropical Diseases at Mahidol University,
where we would isolate the etiologic pathogen.

Ethics approval and participants’ consent. The Ethical
Committee of the Faculty of Tropical Medicine, Mahidol Uni-
versity, Thailand, approved the protocol (MUTM 2016-087-
01). We obtained written informed consents from all the
participants.

Data collection. We collected data on demographic and
personal history risk factors for TD, including age, gender, na-
tionality, and medical problems. Among the risk factors asso-
ciated with the diet, we collected data on street food, tap water,
alcohol, raw food, fruits, herbs, leftover food, ice, seafood,
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Ficure 1. Flow diagram of the study.

vegetables, and insect ingestions. We also collected data on
travel purposes, destination (city, countryside, and national
parks), arrival from another Southeast Asian country, travel out
of Thailand during the follow-up period, travel companion (solo,
couple, with tour travel, and with children and elderly), and
cruise trekking and swimming. Finally, we also obtained data on
practices such as routinely washing hands before a meal,
routinely washing hands after using the toilet, and consulting a
physician about TD before the travel.

TaBLE 1

Questionnaires. The initial questionnaire enquired about
demographic data, travel plans, and health history of the trav-
elers. We followed up the participants using an online ques-
tionnaire through e-mail. We sent out the follow-up
questionnaires to collect information about the first, second,
and the fourth weeks after arrival in Thailand. From the follow-up
questionnaires, we got detailed information about the travelers’
diet, behavior, activities, and travel characteristics. We defined
TD as the passage of three or more loose stools per day.® In

Comparison of demography among participants with and without diarrhea*

Factors All participants (n = 349) With TD (n = 115) Without TD (n = 234) P-value

Age (years), mean + SD 32.3+10.2 30.5+84 33.2+10.9 0.010
Male gender, n (%) 193 (565.3) 64 (55.7) 129 (55.1) 0.926
Nationality, n (%)

European, North American, and Oceanian 287 (82.2) 99 ( ) 188 (80.3) 0.181

Asian, South American, and African 62 (17.8) 16 (13.9) 46 (19.7)
Travel purpose, n (%)

Tourism 305 (87.3) 97 (84.3) 208 (88.8) 0.847

Visiting friends and relatives 44 (12.6) 18 (15.6) 26 (11.1)

Volunteer 22 (6.3) 8(6.9) 14 (5.9)

Business 4(1.1) 1(0.8) 3(1.2)

Education 15(4.2) 4 (3.4) 11 4.7)

Other 20(5.7) 6(5.2) 14 (5.9)

TD = travelers’ diarrhea.

*The number in parenthesis is the column percentage of the total cases in each group. P-value compared the difference between participants with TD group and participants without TD group.
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Ficure 2. Cumulative incidence of travelers’ diarrhea among adult international travelers in Thailand.

cases that were positive for TD, we collected information about
symptoms and negative impacts on the travelers. Open-ended
questions were used to enquire about diarrhea characteristics.
In addition, we sent out a response e-mail to those affected to
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Time after arrival in Thailand (Day)

TABLE 2
Independent factors associated with 28-day incidence of TD
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ask details about the iliness. Please find the questionnaire used
in the study in the Supplemental Questionnaire.

Statistical analysis. We conducted statistical analyses
using the IBM SPSS Statistics for Windows, version 23 (IBM

Factor (n) Crude hazard ratio 95% Cl P-value
Demographic data
Age* 0.97 0.947-0.991 0.006
Male gender 0.96 0.716-1.496 0.853
Nationality
African 1 - -
European 0.81 -0.111-5.860 0.832
North American 0.96 0.132-6.919 0.965
South American 0.61 0.300-7.693 0.605
Asian 0.85 0.107-6.210 0.845
Australian and Oceanian 0.96 0.106-8.477 0.961
Under university graduate 1.36 0.879-2.113 0.166
Atopy 1.47 0.843-2.574 0.176
Allergy 1.48 0.953-2.284 0.081
Consulted doctor about TD before travel 1.42 0.975-2.078 0.073
Diet and eating habit
Tap water 1.62 1.001-2.634 0.049
Alcohol 1.11 0.715-1.727 0.657
Raw food 0.84 0.581-1.220 0.357
Fruit 0.73 0.389-1.401 0.337
Vegetables 0.98 0.632-1.515 0.919
Herbal 1.03 0.704-1.525 0.870
Leftover food 0.71 0.436-1.125 0.181
Ice 0.84 0.492-1.418 0.504
Street food 2.15 1.086-4.242 0.028
Sea food 0.88 0.607-1.273 0.485
Insect 0.72 0.320-1.641 0.431
Bare hands 1.11 0.762-1.601 0.599
Wash hands before meal 0.78 0.543-1.131 0.182
Wash hands after using toilet 0.67 0.452-0.983 0.041
Activities of participants
Cruise travel 0.99 0.507-1.596 0.972
Swimming 0.90 0.624-1.304 0.584
Trekking 1.13 0.760-1.664 0.552
City travel 1.36 0.547-27.97 0.176
Countryside travel 1.53 0.942-2.472 0.086
National park travel 1.37 0.941-2.003 0.100
Arrival from Southeast Asia or travel 1.54 1.022-2.311 0.039
abroad from Thailand
Traveling companion
Solo 0.90 0.610-1.328 0.586
With couple 1.13 0.738-1.632 0.508
With children or elderly 0.39 0.160-0.961 0.041
With group tour 1.19 0.471-3.239 0.734
With others 1.23 0.796-1923 0.353

TD = travelers’ diarrhea.

* Data represent continuous variables, for a one-unit increase in continuous predictor variable.
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Significant factors in univariate survival and their result after the multivariate survival analysis
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TaBLE 3

Factors (n) Crude hazard ratio 95% Cl P-value Adjusted hazard ratio 95% Cl P-value
Age* 0.97 0.947-0.991 0.006 0.97 0.952-0.996 0.022
Tap water 1.62 1.001-2.634 0.049 1.85 1.128-3.022 0.015
Street food 2.15 1.086-4.242 0.028 1.93 0.973-3.839 0.060
With children or elderly 0.39 0.160-0.961 0.041 0.48 0.192-1.181 0.109
Washing hands after using toilet 0.67 0.452-0.983 0.041 0.70 0.475-1.035 0.074
Arrival from Southeast Asia 1.54 1.022-2.311 0.039 1.60 1.058-2.411 0.026

or travel abroad

* Data represent continuous variables, for a one-unit increase in continuous predictor variable.

Corp., Armonk, NY). We presented continuous data as means
with SD (for normally distributed data) or as medians with
range (for non-normally distributed data). Categorical data are
presented as numbers and percentages.

We used survival analysis to find the associations between
different factors and survival times to TD. We showed the
cumulative survival probability of participants without TD us-
ing a Kaplan—-Meier plot, and the log-rank test to compare
survival curves between two or more groups of participants.
Also, we used Cox-regression models to identify risk factors
associated with the TD incidence. P-values < 0.05 were
regarded as statistically significant.

RESULTS

We collected data from December 2016 to May 2017 from
adult international travelers who arrived in Thailand. All the
participants were enrolled in the study within a week of their
arrival; we screened 667 participants who were interested to
join the research and enrolled 630 participants according to
inclusion and exclusion criteria (Figure 1).

The age of the eligible participants ranged from 18 to 72
years (Table 1). The mean age + SD was 32.3 + 10.2 years. We
enrolled 227 North Americans, 218 Europeans, 150 Asians, 18
Australians and Oceanians, 10 South Americans, and seven
Africans. Most of the travelers had a high level of education
and were well prepared to manage TD.

The most common travel reason was tourism in 305 (87.4%),
followed by visiting friends and relatives (VFRs) in 44 (12.6%),
volunteering in 22 (6.3%), business in four (1.3%), education in
15 (4.3%), and others in 20 (5.7%). Some participants had more
than one reason for their travel, especially among volunteers
and VFRs. Travel to a city was the most common planned travel
destination with 338 cases (96.9%), followed by countryside
visits in 266 cases (76.2%), and to national parks in 196 cases
(56.2%). Of all the responders, 72 (20.6%) traveled to Thailand
from at least one Southeast Asian country. Most of them (181 or
52.0%) traveled as a couple, whereas 124 (35.5%) traveled
alone, 35 (10.0%) with children or elderly, 15 (4.3%) were part of
a group tour, and 33 (9.5%) had other companions.

Among the responders, 110 (31.5%) consulted a physician
about TD before their trip, and 235 (67.3%) carried standby
medication for diarrhea (155 or 44.4% carried antidiarrheal
agents and 80 or 22.9% standby antibiotics). We found 13
(8.7%) participants with TD on the day of enroliment.

Incidence and characteristics of TD. Of 349 responders,
14.0% (49/349), 23.5% (82/349), and 33.0% (115/349) de-
veloped TD during the first 7, 14, or 28 days after arrival, re-
spectively (Figure 2).

Among 115 participants with TD, 74 (64.3%) visited a phy-
sician, 13 (11.3%) needed to change their travel plans, and two

(1.7%) were hospitalized because of diarrhea. Among other
symptoms of TD, 29 of 115 infected individuals (25.2%) de-
veloped accompanying fever.

Among 66 participants who had experienced TD, the me-
dian duration of diarrhea was 2 days, with an interquartile
range (IQR) from 1 to 3.5 days. Travelers who developed di-
arrhea visited many tourist destinations, including Bangkok
Province, Chiangmai Province, Pai District, Koh Tao Island,
Surat Thani Province, Railey Beach, Krabi Province, and the
Patong district of Phuket Province. The median time to de-
velop TD was 9 days (IQR 5-18 days) post-arrival.

Survival analysis of TD and associated risk factors. We
determined the differences in possible risk behaviors between
people coming from countries with a high incidence of di-
arrhea compared with those coming from a low-risk continent
and found that only hand washing after using the toilet was the
only different behavioral risk factor (P = 0.007). Eating street
food, using tap water, and travel with children and the elderly
did not differ between groups of participants.

We performed a survival analysis testing for all factors, in-
cluding demographic data, diet, behavior, and activities of
participants using the log-rank test. We identified factors
significantly associated with an increase in TD incidence,
namely, age, drinking tap water, and eating street food. We
found no increased TD risk associated with other dietary
factors or travel activities except arrival from another South-
east Asian country or travel outside Thailand within the dura-
tion of follow-up. The factors significantly associated with
decreased TD incidence included routinely washing hands
after toilet use and travel with children or the elderly (Table 2).

In addition, we tested all the factors mentioned using the
univariate Cox-regression analysis and tested all those iden-
tified as having a significant association with TD using a
multivariate Cox-regression analysis (Table 3). We identified
age, drinking tap water, and arrival from Southeast Asia or
travel abroad during the follow-up as the factors that were
significant in both univariate and multivariate Cox-regression
analyses.

DISCUSSION

This is a clinic-based prospective study about TD con-
ducted among adult international travelers who traveled to
Thailand. In this study, most of the participants were from the
developed countries, including North America and Europe.
Most previous studies have been retrospective in nature. Few
clinic-based prospective cohort studies have been conducted
among Europeans traveling to developing countries, including
Southeast Asia.®'®'® About one-fifth of the participants had
TD within 14 days and one-third had TD within 28 days of
arrival in this study.
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The cumulative incidence of TD during the first 14 days in
this study is higher than the incidences found a decade ago.>®
However, the TD incidence in this study was lower than that
found among travelers to Southeast Asia by clinics in the
Netherlands'®'® and higher than the incidence demonstrated
among adult foreign travelers to Thailand”® (Table 4). The
median duration before TD occurrence in this study was
9 days, and this was longer than that in the study conducted
among backpackers in Thailand but shorter than that in a
prospective study conducted in Switzerland.®” The differ-
ences in the median time to develop TD may be due to the
differences between study populations. In this study, we ob-
served a decrease in the incidence rate of TD starting after the
second week.

The impact of TD on travel plan changes was similar to those
reported in two other studies,”® but lower than that in another
study.® The hospitalizations due to diarrhea were lower in this
study; however, more participants visited physicians because
of diarrhea in our study than in others.”® (Table 4). The mean
duration of diarrhea in the study with backpackers was 4 days
compared with 2 days in our study.” This difference in impact
may be explained by the advice received by the travelers in our
study at the travel clinic on enrollment.

In this study, we studied many factors for their association
with TD for the first time (allergy to milk, drugs or seafood,
routinely washing hands after using the toilet, traveling with
children or elderly persons, arrival in Thailand from other
Southeast Asian countries, or travel out of Thailand during the
follow-up period).

We found no specific types of food associated with the TD
incidence, although we looked into factors that have never
been studied such as eating insects or eating with bare hands.
However, eating street food was found to be significantly as-
sociated with the TD incidence, in agreement with findings in
other studies.*® Ice consumption, which had been signifi-
cantly associated with TD in the past, did not show a signifi-
cant association with TD in this study.”® This may be due to
the campaign by the Thai government to improve the quality of
the ice, as well as improvement in the knowledge among
travelers who seek pretravel consultation. Hence, travelers
may have avoided consuming ice from unreliable sources. The
previous systematic review revealed that personal hygiene
precautions, without the direct supervision of an expatriate
operating his or her own kitchen, seem to be ineffective in
preventing TD. This might be associated with poor food ven-
dor hygiene in most developing countries, which continues to
create an insurmountable risk of acquiring TD."”

In many past studies, drinking tap water was not associated
with the TD incidence.”® However, it was found to be signifi-
cantly associated with the incidence of TD in one of the
studies,® as well as in this one. Atopy (such as allergic asthma)
was associated with TD in a studye; however, we found no
associations with allergies.

Other studies, but not the present one, have found asso-
ciations of handwashing or the use of an alcohol hand
cleanser routinely before meals with TD."®'® We found that
handwashing after using the toilet was a significant pro-
tective factor. However, handwashing after visiting the toilet
could serve as a proxy for general hand hygiene. We also
found that traveling with children or elderly persons is a TD
protective factor, probably because of increased precau-
tions taken by travelers to protect the vulnerable people in

their group. This indicates that precautions may reduce the
risk of TD if they are actually followed. Travelers arriving from
other Southeast Asian countries or traveling outside Thailand
during the follow-up period were also associated with a
higher risk of TD.

In other studies, people from Australia and Oceania were
more susceptible to TD.2 In this study, the highest follow-
up rate was observed in travelers from those regions (about
10% more responses than those from participants from
Europe and North America). However, this group of partici-
pants did not show an association with the incidence of TDin
our study.

In other studies, the use of some medications, such as an-
tidepressants and antacids, was found to be associated with
an increase in the incidence of TD.®'® Although we tested
many groups of medications for associations with TD in-
cidence (antibiotics, antidiarrheal and antimalarial agents,
laxatives, antidepressants, and antacids), we found no such
associations.

The strength of this study is the prospective collection of
data throughout the 4-week follow-up period. The limitations
of this study include the design of this study, which does not
directly reflect the general population, the possibility that
some results may be contaminated as some of the partici-
pants traveled outside Thailand. Some data are missing be-
cause of the nature of the study design, where data were
collected while travelers were traveling.

In conclusion, about one-third of adult foreign travelers
experienced travelers’ diarrhea within 28 days after arrival in
Thailand. We identified factors, including tap water, street
food, hand washing, and travel with children or the elderly,
associated with the incidence of TD. Although no highly ef-
fective TD prevention method exists, the practice of good
personal hygiene and the avoidance of food and drinks de-
rived from unsanitary sources are still recommended to re-
duce the risk of travelers’ TD.
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