Travel-Related Diseases and Injuries in Children and Adolescents:
A Post-Travel Surveillance Questionnaire Assessment

Doencas e Lesdes Relacionadas com Viagens em Criancas
e Adolescentes: Avaliacdo com Base num Questionario de
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ABSTRACT
Introduction: Children and adolescents are a relevant and increasing proportion of travelers. Injuries and infectious diseases in chil-
dren are safety concerns when traveling. However, data on diseases and injuries during international travels in children are not availa-
ble. The aims of this study were to analyze travel-related diseases and injuries among pediatric travelers during and after international
trips, to identify risk factors for travel-associated disease, and to evaluate the compliance and effectiveness of the recommendations
provided in pre-travel appointments.
Material and Methods: We enrolled travelers aged under 18 years attending a pre-travel clinic, in a tertiary hospital (2017 - 2019);
223 of the 370 pediatric travelers attending the pre-travel clinic were included. The study was based on a questionnaire designed to
address health and safety issues — vaccines and chemoprophylaxis, including side effects, the occurrence of disease or injury, diag-
nosis, treatment, and outcomes.
Results: The median age at pre-travel evaluation was eight years; 39.7% of the travelers were adolescents, 52.5% were female.
The participants traveled to 40 countries across four continents, with a median travel duration of 14.5 days. Asia was the most visited
continent. Traveling was safe for 84.8%. From 34 travelers who had illness/injury, gastrointestinal symptoms were elicited in 41.2%.
Sixteen (47.1%) travelers required an urgent medical appointment at the destination, and no one was hospitalized. Destinations in Afri-
ca and longer trips were significantly associated with a higher occurrence of disease/injury (p = 0.023 and p < 0.001, respectively). In a
multivariable model, traveling to Africa was still significantly associated with travel-related disease/injury [OR = 2.736 (1.037 - 7.234)].
Conclusion: Disease/injury occurred in 15.2% of pediatric travelers. Even though 47.1% of the travelers required an urgent medical
appointment, the developed conditions were not severe enough to warrant hospitalization. Travels to Africa and longer trips seem to
be associated with a higher risk of disease and injury.
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RESUMO
Introdugao: As criangas e adolescentes representam uma proporgéo relevante e crescente de viajantes. As doencgas infeciosas e as
lesbGes em criancas durante viagens internacionais sdo motivo de preocupacéao relacionada com segurancga; no entanto, os dados na
idade pediatrica sdo amplamente desconhecidos. Os objetivos deste estudo foram analisar as doencas e lesbes relacionadas com as
viagens ocorridas em viajantes em idade pediatrica, durante e apds viagens internacionais, identificar fatores de risco para a ocorrén-
cia de doengas associadas a viagem, e avaliar o cumprimento e a eficacia das recomendagées fornecidas na consulta pré-viagem.
Material e Métodos: Incluimos viajantes com idade inferior a 18 anos avaliados na consulta do viajante num hospital terciario (2017 -
2019). O estudo baseou-se num questionario, desenhado para abordar questdes de saude e seguranga — vacinas e quimioprofilaxia,
incluindo efeitos colaterais, ocorréncia de doenca ou leséo, diagnodstico, tratamento e resultado.
Resultados: Foram incluidos 223 dos 370 viajantes pediatricos observados na consulta do viajante. A mediana da idade a data da
consulta era oito anos, 39,7% eram adolescentes e 52,5% eram do sexo feminino. Os participantes viajaram para 40 paises, em
quatro continentes, e a mediana da duragéo da viagem foi 14,5 dias. O continente asiatico foi o mais visitado. A viagem foi segura em
84,8% dos casos. Nos 34 viajantes que apresentaram doenga/lesdo, verificaram-se sintomas gastrointestinais em 41,2%. Dezasseis
(47,1%) viajantes necessitaram de consulta médica urgente no destino e nenhum foi hospitalizado. Destinos em Africa e viagens mais
longas foram associados, significativamente, a maior ocorréncia de doenca/leséo (p = 0,023 e p < 0,001, respetivamente). No modelo
multivariavel, viajar para Africa foi associado, significativamente, a doenga/les&o [OR = 2,736 (1,037 - 7,234)].
Concluséao: A viagem associou-se a doencga/lesdo em 15,2% dos viajantes pediatricos. Embora néo requerendo hospitalizagao,
47,1% dos viajantes necessitaram de consulta médica urgente. Africa e viagens mais longas parecem estar associados a risco maior
de doengas/lesdes.
Palavras-chave: Acidentes; Adolescente; Crianga; Doenga; Doenga Relacionada a Viagens; Ferimentos e Lesdes; Viagem
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INTRODUCTION

Before the COVID-19 pandemic, international travel
was increasing worldwide, with a significant proportion of
pediatric travelers. According to data from the World Tour-
ism Organization, international tourist arrivals increased
5% in 2018 to reach the 1.4 billion mark.' Over the last few
years, in line with a global trend, the number of families trav-
eling with their children to tropical destinations has also in-
creased.? Although the estimates of the number of children
traveling internationally are limited, data from the United
States reported that, in 2000, 7% of travelers (1.9 million)
were children.®* More recent data estimated that 2.4 million
children, from the United States, travel internationally each
year, and this number is increasing.®

Children traveling overseas are exposed to the possibil-
ity of a wide spectrum of diseases of distinct severity.26 The
evaluation of the profile of travel-associated diseases may
help healthcare providers to prepare families to travel safely
while contributing to the prevention, control, and treatment
of these conditions, among international travelers. Car
crashes, drowning, water-related illnesses, and injuries are
some examples of relevant concerns in children who travel
abroad. The prevention of these situations can be consid-
ered during pre-travel appointments.®

Surveillance of travel-related morbidity is an essential
component of global public health since travelers can con-
tribute to the global spread of infectious diseases.”® Data on
morbidity, during and after international travel, in the pediat-
ric age are scarce.® To the best of our best knowledge, the
Portuguese pediatric traveler population has never been
evaluated in this setting.

In this study, we analyzed travel-related diseases and
injuries among pediatric travelers, during and after inter-
national trips, considering the demographics of travelers,
travel destination and duration, travel-related health care
events, and health care needs. Our aim was to identify the
travel destinations with higher risk of morbidity as well as
other risk factors. Another study aim was also to evaluate
the compliance and effectiveness of the recommendations
provided in pre-travel appointments. Overall, the main ob-
jective of the study was to collect real-world data on the
context of pediatric travel.

MATERIAL AND METHODS

This observational retrospective study was based on the
application of a questionnaire through a telephone call. The
21-item questionnaire (on travel-related disease or injury)
was made available to all travelers younger than 18 years
old that were evaluated in our pre-travel clinic, from Janu-
ary 2017 to December 2019. The questionnaire was applied
between April and July 2020, which is more than one month
after the travelers returned. It was answered by the child’s
parents, caregivers or by the adolescents, when older than
18 years old, by the time of the phone call. The question-
naire (https://www.actamedicaportuguesa.com/revista/
index.php/amp/article/view/16782/Appendix_01.pdf) com-
prised: 1. demographic data; 2. country or countries visited;

3. travel length; 4. type of accommodation (hotel and other
than hotel); 5. compliance with recommendations provided
in the travel clinic; 6. reason for non-compliance; 7. adverse
effects attributed to prophylaxis; 8. disease, accident, fall
or bite during travel (including the timing of occurrence);
9. sickness duration; 10. health care use, diagnosis, treat-
ment, and hospitalization (including hospitalization length);
11. need to anticipate the return; 12. symptoms that were
presumed to be related with travel and respective sequelae.
Travelers who could not be contacted after three call at-
tempts, refused to provide information, traveled for immi-
gration reasons, or those that did not travel were excluded
(Fig. 1). In the scope of this study, the abrupt harm or dam-
age caused by external agents, including accidents, falls,
animal bites, burns, fractures, sprains, and strains was clas-
sified as injury. The pathological processes characterized
by an identifiable group of signs, symptoms, or both was
classified as medical disease.

Categorical variables were described as absolute fre-
quencies (n) and relative frequencies (%). Median and per-
centiles were used for continuous variables. For continuous
variables, the nonparametric tests Mann-Whitney or inde-
pendent-sample t-test were used when appropriate, consid-
ering normality assumptions. In the case of categorical vari-
ables, the chi-square test and the Fisher’s exact test were
used, as appropriate. Logistic regression was used to de-
termine the relationship between travel-related disease or
injury and some demographic, clinical, or travel variables.
All variables with p < 0.20, in the univariate analysis, were
included in the final model. The significance level used was
0.05. Statistical analysis was performed using the software
Statistical Package for the Social Sciences v. 27.0.

The study was approved by the Ethics Committee of
the Sao Joao Hospital (Clinical research project no. 174/18,
12.07.2019).

Pre-travel clinic 2017 - 2019:
370 pediatric travelers

Excluded:
- Unreachable by phone
- Refuse to answer

- Emmigration
229 replied to the
questionnaire
(61.9% of the initial sample)
Excluded:

- Did not travel (6)

Met inclusion criteria:
223 pediatric travelers

Figure 1 — Population study outline
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RESULTS
Characteristics of pediatric travelers

In the period under review, we performed 5294 pretravel
consultations at our travel clinic. Of these, 370 (7%) were
related with pediatric travelers. The questionnaire was ap-
plied to 223 pediatric travelers. The remaining 147 travel-
ers were excluded from the study in accordance with the
exclusion criteria (see Material and Methods). In 215 cases
(96.4%), the questionnaire respondent was an adult (parent
or caregiver).

The demographic characteristics of the included cases
(n = 223), travel issues and countries of destination are de-
picted in Table 1.

Table 1 — Demographic features and travel characterization

Prophylaxis

In the setting of pre-travel advice, 183 (82.1%) children/
adolescents were vaccinated as detailed in Table 2.
Malaria chemoprophylaxis was recommended in 73 cases
(32.7%). Nevertheless, 12 (16.4%) travelers did not com-
ply with chemoprophylaxis and admitted to missing doses.
There were no cases of malaria among our cohort.

Disease, accidents, falls or bites during travel
Thirty-four (15.2%) travelers reported diseases, ac-
cidents, falls, or bites during travel. The remaining 189
(84.8%) did not present any event of disease or injury. The
detailed reported events are summarized in Table 3.

Gender, n (%)

Male 106 (47.5)
Female 117 (52.5)
Age at pre-travel consultation, minimum (months) 2
Age at pre-travel consultation (years), median (p25 - p75) 8 (3-14)
Age at pre-travel consultation (years), n (%)
<1year 8 3.7)
1-5years 69 (31.5)
6 - 10 years 55 (25.1)
11 - 18 years 87 (39.7)
Without information 4
Time between pre-travel consultation and travel (week), median (p25 - p75) 3 (1-5)
Number of countries visited, per traveler, n (%)
1 178 (79.8)
22 45 (20.2)
Number of countries visited 40
Continents and regions of destination
Asia [East Asia (16), South Asia (22), Southeast Asia (65), West Asia (9)] 112 (38.8)
Africa [Sub-Saharan Africa (89)] 90 (31.1)
South America 66 (22.8)
North America 16 (5.5)
Europe 5 (1.7)
Travel length (days), median (p25 - p75) 14.5 (9-23)
Travel length (days), n (%)
< 1 week 22 (9.9)
1 -3 weeks 140 (63.1)
> 3 weeks 60 (27.0)
Without information 1
Type of accommodation, n (%)
Hotel 130 (58.3)
Family or friends’ home 74 (33.2)
Own/company home 10 (4.5)
Hostel or similar 8 (3.6)
Camping 1 (0.4)
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Table 2 — Vaccines and adverse reactions (when reported, in children and adolescents who received the vaccine)

Routine vaccine n (%)
Meningococcal A, C, W, Y conjugate (n = 170) 9(5.3)
Myalgia 1/9 (11.1)
Measles/ Mumps/ Rubeola (anticipation of National Vaccine Plan) (n = 179) 6 (3.4)
Fever 1/6 (16.7)
Travel vaccines
Japanese encephalitis (n = 179) 4(2.2)
Myalgia 1/4 (25.0)
Hepatitis A (n = 179) 121 (67.6)
Fever 1/121 (0.8)
Local pain 1/121 (0.8)
Yellow fever (n = 179) 95 (53.1)
Fever 1/95 (1.1)
Local pain 1/95 (1.1)
Typhoid fever (n = 179) 59 (33.0)
Myalgia 1/59 (1.7)
Table 3 — Events while traveling (n = 34)
Gender, n (%)
Male 14 (41.2)
Female 20 (58.8)
Age (years), median (p25 - p75) 8(1-11)
Timing of occurrence, median (p25 - p75) 7(7-15)
Seeking medical care during travel, n (%)
Yes 16 (47.1)
No 18 (52.9)
Specific treatment during travel n (%)
Antimicrobial agents 5 (62.5)
Topical antifungal 1(12.5)
Symptomatic treatment 2 (25.0)
Hospitalization during the travel, n (%) 0(0.0)
Medical disease, n (%)
Nausea, vomiting, or diarrhea 14 (41.2)
Fever, unspecified 4 (11.8)
Conjunctivitis 3(8.8)
Tonsillitis 2(5.9)
Typhoid fever 1(2.9)
Food poisoning 1(2.9)
Flu (Influenza A) 1(2.9)
Urinary infection 1(2.9)
Chickenpox 1(2.9)
Ringworm 1(2.9)
Skin infection, unspecified 1(2.9)
Sickness duration (days), median (p25 - p75) 4 (3-5)
Injury, n (%)
Insect bite 2(5.9)
Needlestick injury 1(2.9)
Sunburn 1(2.9)
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Regarding the occurrence of diseases/accidents,
younger children (up to 10 years old) reported more events
(25/132; 18.9%) compared with older ones (8/87; 9.2%) (p
=0.075).

Two (0.9%) travelers reported symptoms after returning;
one had diarrhea and the other hand-foot-mouth disease.
No sequelae were reported.

Risk factor analysis for travel-associated disease
among children

In an inferential analysis, the continent of destination
Africa and longer trips were significantly associated with
a higher occurrence of disease events (p = 0.023 and p
< 0.001, respectively). However, in a multivariable model,
only traveling to Africa was significantly associated with dis-
ease while traveling (OR = 2.736; 1.037 - 7.234) (Table 4).
There was a positive association between children traveling
to Africa and the risk of travel-related diseases and injuries,
after adjusting for the selected factors (Table 4). Pediatric
travelers to Africa stayed more often in non-hotel accommo-
dations (friends or family houses, hostels or camping) com-
pared with travelers to Asia (52.1% vs 10.9%; p < 0.001).
The median length of Africa travels was not significantly dif-
ferent from those to Asia or other continents (p = 0.826).
The median age of travelers was nine years (p25p75: 4 -
14) for trips to Africa, 10 years (p25p75: 7 - 15) for trips
to Asia, and 5.5 years (p25p75: 1 - 11) for trips to other
continents; (p < 0.01).

DISCUSSION

The pretravel clinic is an important opportunity to pro-
vide preventive advice to pediatric travelers. However, as-
sessing travelers after their return remains necessary to an-
alyze in detail all traveling events as well as the developed

Table 4 — Risk factors associated with disease during travel

conditions.

In this setting, we investigated, for a period of three
years, the demographic features, travel characteristics,
health care use, and travel-related morbidity of 223 chil-
dren and adolescents that traveled abroad. In the studied
period, children/adolescent travelers corresponded to 7% of
all pretravel appointments carried out at our hospital. This
is a relevant number of a specific group of travelers, with
particularities and specific needs that are distinct from those
of adults.®

In our sample, gender distribution was balanced, and
eight children were less than one year of age. The median
time interval between the pretravel consultation and the
trip was three weeks, which is slightly less than the recom-
mended period of four-six weeks before traveling, proposed
by the Centers for Disease Control and Prevention."

About 20% of the included children traveled to more
than one location, with additional preventive measures in
travel planning and safety, in accordance with the different
destinations. Participants traveled to four different conti-
nents, with a high percentage of pediatric travels to Asia
and Africa.

Most travelers were accommodated in hotels, but around
one-third stayed at other kinds of local accommodations:
family or friends (n = 74), own house/company (n = 10),
hostels (n = 8) or camping (n = 1). Staying in the house of
local people, including family, may be associated with less
compliance with travel advice and prophylaxis. This can be
related with overlooking the recommendations by locals or
to different beliefs, and can result in increased infectious
risk."'2 1t is, in fact, common that travelers who visit fam-
ily and friends abroad acquire their beliefs and accept their
suggestions on disregarding pretravel medical advice.

The high rate of vaccinated travelers (n = 183) and the

Disease during travel

Multivariable logistic model*

Regression (anS?;r) (n =N$89) p-value OR 95% ClI p-value
Age (years); mean (SD) 7 (5) 9 (6) 0.211°
Gender, n (%)
Male 14 (41.2) 92 (48.7) 0.4202
::zetr':“’,m"(*;g:k‘;')‘s;ggg‘;"(I R 42-7) 3(1-5) 0.070° 0988  0.930-1.050 0.706
Destination, n (%) 0.0332
Africa 17 (50.0) 54 (28.6) 2.739 1.037 - 7.234 0.042
Asia 9 (26.5) 55 (29.1) 2.159 0.765 - 6.092 0.146
Other 8(23.5) 80 (42.3) Ref
Accommodation, n (%)
Non-hotel** 17 (50.0) 76 (40.2) 0.287?
;r;‘,’i:'nd(‘l‘(’;g')“ (days) y 4_52_'27_5) " " N <0.001° 1020 0988-1042  0.080

*: yes included disease/accident/ occurrence
**: family and friends, own house/company house, hostel, and camping;

1: T test for independent sample; 2 Qui square test; *: Mann-Whitney test; “: Dependent variable: Disease during travel; Independent variable: all variable with p < 0.200 in univariate
analysis (time between consultation and travel, Destination and travel duration); Method: ENTER.

OR: odds ratio; 95%Cl: 95% confidence interval
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low frequency of minor adverse reactions (around 2%) sug-
gest that travel-related vaccination is safe. Vaccination re-
fusal, by the remaining travelers, may be related with mone-
tary concerns, lack of time, and overlooking the importance
of vaccines.

One of the most meaningful results of this study is the
high percentage of travelers (around 85%) with lack of dis-
ease or injury while traveling. In fact, other studies regard-
ing travel-related morbidity in children have reported signifi-
cantly higher rates of ailments in children travelling to tropi-
cal countries.?” This can be due to a variety of factors from
which we highlight the absence of pretravel health advice.

Regarding medical complications during traveling, dis-
eases/injuries were more frequent in the younger (< 10
years) compared with the older (18.9% vs 9.2%; p = 0.075)
children. The most common diagnoses were acute diarrhea,
febrile illness, and dermatologic conditions, as reported in
other studies.? Given the low number of reported events, we
were not able to find predisposing factors for the occurrence
of incidents (disease versus injury). The occurrence of inju-
ries originating from insect bites and sunburn reinforces the
need to invest on preventive advice in the traveler’s consul-
tation.

Diseases or injuries that required medical advice during
the trip did not require hospitalization or anticipation of the
return to the country of origin, reflecting the relative benig-
nity of the events. After return, 99.1% of pediatric travelers
had no symptoms and did not present disease sequelae,
which corroborates the travel safety evidenced in this study.

Considering the factors affecting the occurrence of dis-
ease events, an inferential analysis showed that the conti-
nent of destination Africa and longer trips were significantly
associated with higher rates of disease events (p = 0.023
and p < 0.001, respectively). However, in a multivariable
model, only traveling to Africa was significantly associated
with disease during travel [OR = 2.736 (1.037 - 7.234)].
Considering the selected variables, among travelers with
the same characteristics, those who went to Africa were at
higher risk. This subgroup of pediatric travelers stayed more
often in family and friends’ houses. Given that the length of
their stay was not significantly different from that of travelers
to Asia or other continents, the type of accommodation may
be related with the higher risk of occurrence of events, as
mentioned above. We found that travelers to Africa and to
Asia had similar median age (nine and 10 years, respective-
ly) and similar travel length, confirming that the risk in Africa
may be higher compared to Asia. The statistically significant
difference between Africa, Asia and other continents may
be related with poor sanitary conditions in Africa. This adds
importance to the recommendations made during the pre-
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