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ARTICLE INFO ABSTRACT

Major risks to world health are posed by infectious illnesses such
as leptospirosis, hepatitis, malaria, dengue, and tuberculosis.
Many diverse measures have been taken to fight infectious
disease. However, cases persist despite these efforts, emphasizing
the necessity for creative methods of managing and preventing
disease. As it integrates mobile health (mHealth) solutions, the
research can potentially revolutionize travel medicine. It is vital
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Kes 0 rds: : to give easily accessible and trustworthy health information that
Infectious Disease; . . . . . .
can lower the risks of infectious disease while traveling, as the
mHealth; ) .
. number of students and the general public who travel is
Need Analysis;

increasing. It was qualitative research. Qualitative study explores
the potential of mobile health (mHealth) solutions to enhance
travel medicine by providing accessible and reliable information
to mitigate infectious disease risks among travelers. There 39
informants for the research. The inclusion criteria includes
persons with a history of traveling or plans to travel. The data was
collected by using questionnaire, FGD, and in-depth interviews for
qualitative analysis. Findings from 39 informants, collected
through questionnaires, focus group discussions, and in-depth
interviews, highlight the need for innovative, user-friendly
applications to improve the quality and efficiency of health
information for travel-related disease prevention and manage-
ment. By incorporating mHealth solutions, travelers may receive
higher-quality, more useful, and more efficient health information
that may be used to manage travel-related health concerns.
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INTRODUCTION

Infectious diseases such as malaria, dengue
fever, hepatitis, leptospirosis, and tuberculosis
continue to be significant global health chal-
lenges. Despite advances in medical science,
these diseases remain rampant, with malaria
alone accounting for an estimated 247 million
cases globally in 2021.1 Dengue fever, with its
rapid spread in more than 100 countries, the
global burden of hepatitis affecting millions of
people, the often underestimated impact of
leptospirosis, and the persistent presence of
tuberculosis as a leading cause of death all em-
phasize the ongoing fight against infectious
diseases.

The burden of these diseases extends beyond
health implications, affect economies and soci-
eties worldwide. Indonesia has the second-
highest malaria burden in the Southeast Asia
region, with around 16 million people living in
high-risk areas.z Apart from that, malaria is still
a public health challenge, especially in cases of
pregnancy in several eastern regions of
Indonesia.3 It is estimated that there are 6.3
million pregnancies at risk of contracting
malaria, which causes anemia in pregnant
women and poor birth outcomes.* It is because
the provinces of Papua, West Papua, North
Maluku, and East Nusa Tenggara contribute
more than 60% of the total malaria cases in
Indonesia.5 As a result, the economic burden of
malaria is large enough for households to
undertake treatment, costing an average of 7%
of household income.6” The same thing also
happens in Malaysia; malaria still accounts for a
large number of cases treated in clinics or
hospitals, especially in the urban states of Sabah
and Sarawak.8

Dengue is an infectious disease that burdens
world health, especially in Southeast Asia.
Indonesia, the country with the most populous
population in Southeast Asia which is suscep-
tible to dengue fever, is consistently projected to
be among the top three countries with the high-
est cases of dengue fever.910 The research results
of O'Reilly et al. (2019) revealed that the dengue
burden in Indonesia is still quite heavy, with a
high number of cases.!! Furthermore, in 2015, an
estimated 7.8 million people experienced symp-
toms; many of these cases did not receive
adequate medical care or were not reported.
From economic perspective, dengue also poses

a significant economic burden for Indonesia,
with expenditure reaching US$ 381.15 million
consisting of US$ 355.2 million for inpatient care
and US$ 26.2 million for outpatient care in
2015.12 It causes dengue to require a strategic
plan to control infection in Indonesia.l3 Dengue
is also a major public health challenge in
Indonesia, marked by increased dengue-related
cases and deaths. During the period from 2014
to 2016, Malaysia recorded approximately
330,891 cases of dengue fever and nearly 788
deaths caused by this disease, emphasizing its
severe impact.!4 In 2015, Malaysia recorded a
substantial incidence rate of 396.4 cases of
dengue fever per 100,000 people, resulting in
significant economic and health stress.15

Hepatitis B Virus (HBV) and Hepatitis C Virus
(HCV) infections represent a significant global
health challenge. The greatest prevalence of
infection is found in the WHO Western Pacific
Region and the WHO African Region, with
approximately 97 million and 65 million people
chronically infected.l6 In Southeast Asia, 61
million people have been infected with this
virus.1¢ In Indonesia, it is estimated that 1 in 100
people in the general population have antibodies
to hepatitis C virus (HCV), indicating previous
exposure to the virus.'” However, this preva-
lence increases dramatically among drug users
who inject themselves, with 9 out of 10 users
having HCV antibodies.!8 With its position as a
country with a large population, Indonesia faces
major challenges in overcoming the spread of
HCV, with estimates that 2.5 million people are
infected.l” In contrast to Indonesia, the preva-
lence of HBV and HCV in Malaysia has a lighter
burden, with a constant HBV incidence of 11 and
15% over the last five years.!® However, the
incidence of HBV in Malaysia is projected to
increase between 2010 and 2040, increasing the
burden on health services.20.21

Leptospirosis is a disease caused by bacteria,
causing significant illness and death in tropical
areas.?? In Malaysia, a study reported that there
were 3,604 cases and 47 deaths in the Ministry
of Health hospitals in Malaysia in 2012 due to
leptospirosis.23 Leptospirosis also has a much
higher incidence and mortality rate among other
infectious diseases and can be transmitted
simultaneously with other diseases. Therefore,
greater preventive measures are needed, espe-
cially in Southeast Asian countries, including
Malaysia, where the climate is humid and floods
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occur relatively frequently.2224 In Indonesia, it
was reported in 2019 that there were 920 cases
of leptospirosis in Indonesia.25 These cases are
higher than in 2018, namely 895 cases, with a
death rate of 17.8%, according to the official
report from the Ministry of Health.26 However,
this number of cases is very low for leptospirosis
in Indonesia, considering that the annual mor-
bidity of leptospirosis in the population was
recently estimated at 39.2 per 100,000.27 The
striking difference between the number of cases
detected and estimated cases shows a lack of
understanding of the burden of leptospirosis in
Indonesia.28

Efforts to combat this infectious disease have
been numerous and varied. The World Health
Organization's 2030 Sustainable Development
Agenda includes a pledge to end epidemics of
these diseases.2? For example, the distribution of
Insecticide Treated Nets (ITN), mosquito source
reduction, insecticides, and prophylaxis to
combat mosquito-borne diseases, such as
malaria and dengue, in Indonesia.30 Apart from
that, releasing mosquitoes infected with the
intracellular Wolbachia bacteria in Yogyakarta
City is also an effort to reduce dengue infections
in Indonesia.3132 In Malaysia, various efforts
have also been made to reduce cases of infection
from these diseases, such as using insecticides in
Indoor Residual Spray (IRS) and Long-Lasting
Insecticide Net (LLIN),33 and conducting health
education based on school.3* However, despite
these efforts, cases continue, highlighting the
need for innovative disease management and
prevention approaches.

In response to this need, developing cus-
tomized mobile applications for travelers to
manage infectious diseases has emerged as a
promising alternative. These applications aim to
take advantage of the presence of mobile tech-
nology to provide real-time data, disease moni-
toring, and support for health decision-mak-
ing35 The current research into developing
traveler health apps has focused on several key
areas. One area of research has been using
mobile apps to provide information about
mobility, disease connectivity, and individual
risk36 The application aims to minimize
travelers' risk of disease exposure by providing
current information. It is achieved by measuring
human movement and assessing the origin-

destination-specific risks of communicable and
non-communicable health issues. Another area
of research has been the integration of data
visualization into health apps, allowing users to
manage and predict their health through
graphical representations.3” Additionally, there
has been research into the use of smartphone
apps to collect detailed information on health
behaviors, clinical symptoms, accidents, and
environmental factors during travel. This
approach aims to capture real-time data and
minimize recall bias. Overall, the research in this
field has shown great potential for innovation in
travel medicine and has highlighted the impor-
tance of reliable and user-friendly apps for
travelers.38 The functions and uses of such
mobile applications are diverse, from dissemi-
nating public health information to enabling
early detection of outbreaks. They serve as an
effective tool for travelers to access disease
prevalence information, potentially reducing the
risk of exposure and assisting in preventive
measures.3’

The importance of this research lies in its
potential to transform travel medicine by inte-
grating mobile health (mHealth) solutions. With
the increasing mobility of students and the
general population, there is a critical need to
provide accessible and reliable health informa-
tion that can reduce the risks associated with
infectious diseases during travel. This research
is the initial stage for developing a mobile
application for travelers to prevent infectious
diseases based on needs analysis and assess-
ment of students as potential travelers. The app
will be designed to meet the needs of prospec-
tive travelers, ensuring that it is easy to use,
culturally relevant, and effective in managing
travel-related health risks.

MATERIAL AND METHOD

As part of a needs assessment, this study used
a qualitative descriptive design to look at the
requirements and perspectives of users. It took
place at Universiti Malaya with 39 informants
chosen by convenience sampling. The people
who took part were college students from
different semesters who had traveled before or
planned to travel in the future. We used a
structured questionnaire, Focus Group Discus-
sions (FGDs), and in-depth interviews to gather
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data. This allowed us to use methodological
triangulation to compare and contrast ideas
from different methodologies to make them
more credible. The legitimacy also comes from
basing judgments on what participants said,
giving detailed descriptions of the environment,
and keeping track of how the analysis was done.
Using NVivo 12 Plus software to help organize
and code the data into categories that fit with the
study's goals, we followed the Colaizzi method
for data analysis. We reviewed transcripts of
FGDs and interviews, pulled out important
statements, made meanings, and developed
themes in an iterative way. This method focused
on descriptive breadth over interpretive depth,
which suggests that future studies could use
more rigorous thematic or grounded theory
analysis. The Health Research Ethics Committee
of the Faculty of Medicine and Health Sciences at
Universitas Muhammadiyah Yogyakarta looked
into and approved this study (No. 190/EC-KEPK
FKIK UMY/V/2024).

RESULTS
Demographic Data

This initial research was conducted to explore
information aimed at developing a mobile
traveler application. Most participants in this
research were women (79%), and the remaining
were men (21%). Participants in this study were
aged between 21-49 years, with a mean age of
29,256 (SD = 8,146). Complete demographic
information about participants can be seen in
Table 1.

Having health facilities close to schools and
workplaces is very important. It ensures that
medical assistance is quickly available in an
emergency and facilitates access to routine
services. In addition, health facilities close to
schools or workplaces can encourage early
intervention and reduce barriers to seeking
health services, which can improve public
health. The questionnaire analysis showed that
most participants (97%) stated that their school
or work area was close to health facilities. Most
participants (95%) also stated that nearby
health facilities met their expectations, such as
hospitals, health clinics, and pharmacies. How-
ever, adding health facilities, such as vaccination
centres or counselling and psychology clinics, is

an important input in increasing access to health
in the community.

Need Assessment

Based on Table 3, it can be seen that most
participants (87%) travelled with a duration of
between 1 and 7 days. It suggests that most
observed trips are short and may be related to
holiday activities or short visits. It can be
interpreted as an indication that short trips are
more common among participants in this study.
However, a small number of participants (3%)
also travelled for 8 to 30 days. Although this
proportion is smaller, it may indicate variation
in the type of travel participants undertake,
perhaps including longer business or explo-
ration trips.

Apart from that, several participants (5%)
reported traveling between 31 days to 6 months,
and (5%) other participants travelled for more
than six months. Although small, this proportion
indicates the diversity in travel experiences
observed in this study. Longer trip durations
may reflect long-term travel, such as traveling to
pursue studies abroad.

There are three main purposes for partici-
pants to travel: vacation, pursuing education,
and work. Most participants have a main goal of
vacation when they plan to travel (76.5%).
Activities with the main aim of being on holiday
have many variations, such as visiting friends/
family, watching sports matches, or going to the
beach. Another reason is study (13.7%), and

work (9.8%).
Table 1. Participants Demographic Data
Variables n=39 %

Sex

Male 8 21

Female 31 79
Education

Senior High School 2 5

Bachelor (S1) 37 95
Occupation

Student 25 64

Civil Servants (PNS) 13 33

Not Answer 1 3
Health Insurance

Yes 19 49

No 20 51
Ethnicity

Chinese 8 21

India 2 5

Melayu 28 72

Others 1 3

Source: Primary Data, 2024



70 of 79 Farindira Vesti Rahmasari, et al | MKMI | 21(1) | 2025 | 66-79

Consideration Before Plan to Travel

Travel planning is crucial in ensuring a safe
and enjoyable travel experience. When someone
plans a trip, there are various factors to consider,
from the purpose of the trip to personal health
factors. Knowing these factors helps avoid
potential risks during travel and improves the
overall travel experience. Participants' consid-
erations before traveling are destination areas
and risk factors of infectious disease, travel
destination, travel time, risk of previous disease,
areas with vaccination recommendation, vulner-
able age, history of allergies, pregnancy or
breastfeeding, vaccine allergy, lastly history of
transmission disease.

There is a clear picture of the considerations
made by participants before traveling. From this
table, it can be seen that the factors most
frequently considered were the destination and
risk of infectious disease, as well as the purpose
of travel, each of which was mentioned by 33
participants. It revealed that participants paid
attention to health and safety factors related to
their travel destinations and purposes. The
following participant statements support these
results:

“We should know the risk of disease. As we learned

before, if we go to Africa, maybe there is a high risk

of getting transmitted disease” (HYT, Male)

In addition, the travel time factor was also an
important consideration for most participants,
with 30 participants considering this before
traveling. It suggests that the travel duration is
also considered to significantly impact the risks
one may encounter. Furthermore, previous dis-
ease risk factors were also taken into account by
18 participants, indicating that previous health
experiences may influence participants' deci-
sions to travel. Although in smaller numbers,
factors such as vaccination recommendations,
vulnerable age range, history of allergies, preg-
nancy/breastfeeding conditions, and allergies to
vaccines were also considered important by
some participants before traveling.

Personal Medicine Preparation Before Trav-
elling

Preparing everything before traveling can
reduce the risk of spreading infectious diseases.
The research results show that all participants
prepared clothing appropriate to the travel
destination area. It shows that participants are

aware of the need to protect themselves from
extreme weather, such as cold or unusual heat.
Proper clothing preparation can also reflect
efforts to reduce the risk of mosquito bites, skin
diseases, or even injuries due to environmental
conditions that are not usual for them.

Next, participants prepared medicines that
can be brought when traveling. It indicates that
participants were aware of the need for personal
medication that may not be available at their
destination or to anticipate possible medication
needs during travel. Personal medication prepa-
ration can also be part of a strategy to address
health risks that may arise during travel. This
result is supported by the following statement
from one of the FGD participants:

“Prepare appropriate clothes, clothing, medication
kit, vaccine if possible” (NW, Female)

The next preparation was to look for informa-
tion about endemic diseases in the destination
area. Some participants searched for informa-
tion about diseases endemic to their destination
areas. It shows that some participants were
aware of the potential health risks associated
with their travel destination. Information
regarding the endemicity of the disease can help
participants take appropriate preventive mea-
sures, such as vaccination or the use of certain
preventive medications before leaving.

Type of Traveler Most Seeking Information

Based on the research results, participants
tend to prioritize information related to aspects
that directly impact their travel experience, such
as tourist attractions, weather, and transporta-
tion. However, the participants did not neces-
sarily ignore the health aspect. It indicates they
are highly aware of health and safety during
travel. Access to vaccine services is not a priority
because participants may have received vacci-
nations before leaving, or the information is
more easily accessible through other sources.
However, a few participants perceived that
information about vaccine services was neces-
sary for travelers. It is supported by the follow-
ing participant statements:

“I think it is important for us to include information
about vaccine access. What we do in the list of
hospitals is to find where they can easily get the
information. So, it will be easier for people to know
where to get the vaccine.” (KSM, Female)
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Disease Type and Comprehensive Informa-
tion about the Disease

Travelers need to get comprehensive infor-
mation about a disease when they travel. It will
reduce the risk of contracting the disease. The
research results showed that information about
tuberculosis, dengue, and malaria (Figure 1) is
most expected to be easy for participants to find
on a travel application. It is supported by one of
the participants who stated that one of the
diseases that needs to be shown is diseases that
can spread through the air, such as TB.

“An easy disease like airborne disease, food, which
means the infection comes from the food itself.
Because we travel, we eat. So, the risk of infections
like cholera, hepatitis A, and hepatitis E must be
noted there. The patient statistics must be stated in
the app, including how much they are. Because we
travel, eat, and then do other things like airborne,
the droplet is dangerous because it will involve the
recipe. So, the high-risk things like that are usually
bloodborne. We can put one random thing. Like, the
most worried thing is the recipe.” (SWD, Female)

In addition, participants need to know impor-
tant information related to the disease. The
results of this study showed that the information
most sought by participants when they want to
know more about infectious diseases covers
various important aspects. According to Table 2,
most participants showed a high interest in how
the disease is transmitted, which is essential for
understanding how the disease can spread and
taking appropriate preventive measures. Dis-

ease symptoms were also a major focus, with a
similar number of participants, indicating the
need to recognize early signs of infection to act
immediately. Prevention through drugs, or pro-
phylaxis, is almost equally important, indicating
an awareness of the importance of medical
intervention before infection occurs. Specific
seasons or times of year when infectious dis-
eases are common are also a concern, which can
help plan and prevent them. Disease definitions,
common prevention methods, initial treatment,
and information about health and educational
facilities all indicate a need for deeper under-
standing and access to appropriate resources.
Although not as popular as other categories,
endemicity and drug resistance remain an im-
portant part of the overall understanding of
infectious diseases.

Table 2. Information Desired by Participants
Related to Infectious Diseases

Answer %
Mode of transmission 12
Symptom 12
Prevention in the form of drugs 11
(prophylaxis)
The most frequent season of disease 11
occurrence
Definition 10
Prevention 10
Initial treatment 10
Facilities and Education 9
Area endemicity 9
Drug resistance 6

Source: Primary Data, 2024
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Figure 1. Diseases of Concern to Participants
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The Most Desirable Feature and Additional
Travel Awareness

The ease of use of a travel app is often related
to the functionality and effectiveness of the
features provided by the developer. As illustrat-
ed in Table 2, most participants preferred fea-
tures that provide user information, particularly
the participant's medical history. These findings
indicate the need for personalization in travel
health management, considering individual
medical conditions. As explained by one of the
FGD participants below:

“I think the application should be applied to people
with a disease, such as patients with low immunity
when going outside. So, they should know what they
should prepare. For example, people who have
diabetes are immunocompromised. When they go
to the country, they are at high risk of getting an
infection such as influenza. So, when declared in the
app, the application may allow them to do what
they can and cannot.” (NGL, Female)

Furthermore, features that provide informa-
tion about travel schedules and seasonal periods
with a higher risk of infection were also consid-
ered important, as indicated by 32 participants.
It signals users' desire to understand the best
time to travel and the potential health risks they
may face. Features related to allergy information
and vaccination recommendations also received
high priority, with 31 participants identifying
them as important, highlighting the importance
of precautions and preparation before traveling.

Information regarding the best vacation sea-
sons, travel destinations, and preventive mainte-
nance recommendations receive similar atten-
tion, reflecting aspirations for a safe and enjoy-
able travel experience. Information about the
purpose of travel, current health risks, and re-
sponse to previous vaccinations is also included
in the list of needs, demonstrating the impor-
tance of access to relevant information to plan
travel appropriate to individual health condi-
tions. Personal data and special conditions such
as pregnancy or breastfeeding were considered
important by 21 participants, highlighting the
need for applications that can manage sensitive
information securely and provide appropriate
recommendations.

In the context of post-travel health manage-
ment in mobile apps, our research describes the
preferences of Malaysian participants regarding
desired features in a travel app. A total of 38

participants prioritized the inclusion of guid-
ance on initial non-pharmacological manage-
ment strategies, underscoring the demand for
alternative health solutions that do not rely on
medications. Information relating to potential
post-travel symptoms was deemed necessary by
37 participants, reflecting a proactive approach
to health monitoring. Similarly, a similar number
of participants expressed the need for the app to
issue alerts for severe symptoms, indicating a
need for emergency care functionality. Providing
initial pharmacotherapy options was also
preferred by 37 participants, indicating a bal-
anced bias toward drug-based interventions.
Notifications for mild symptoms were slightly
less prioritized, with 36 participants advocating
for this feature, which could facilitate timely
health interventions. Finally, clear and concise
disease definitions were sought by 33 partici-
pants, highlighting the importance of educa-
tional resources in the app. These findings re-
vealed a comprehensive perspective on desired
post-travel health management features in
travel mobile apps among Malay community
groups. This result is also supported by the
following statement from one of the FGD partici-
pants:
“For me, it's very important after, let's say, we go.
We are back from Africa, but we have a few
symptoms. I think from the app, we can do post-
travel or something so that we can check our health
status. If it is not good, the app can suggest that we
proceed with a premedical treatment. I think it is
very good to have the app to access our help post-
travel.” (HYT, Male)

DISCUSSION

This study examined the requirements and
preferences of Malaysian visitors for health-
related features and information in a proposed
mobile travel application. Significant findings in-
dicate that participants prioritize access to indi-
vidualized health management tools, illness pre-
vention guidance, and health risk information
both before to and following travel. This study
examined the requirements and preferences of
Malaysian travelers about health information
and functionalities in a proposed mobile travel
application. Participants emphasize the impor-
tance of access to health risk information, illness
preventive strategies, and tailored health man-
agement tools, both before to and following
travel.
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Table 3. Information Displays Pre and Post Travel

Information Displays Pre-Travel n Information Displays Post-Travel n

Health risks such as a history of previous illnesses 37  Initial management consists of non- 38
pharmacotherapy/non-medication

Travel time 32
Seasons with a greater risk of infectious diseases 32  Symptom 37
Health risks such as allergies 31
Vaccination recommendations 31 Notification if symptoms are severe 37
The best season during the holidays 31
Where to travel 30 Initial therapy consists of 37
Recommended preventive care (prophylaxis) 29  pharmacotherapy/medication
Travel purpose 28  Notification if symptoms are mild 36
Health risks such as current treatment, if any 28
Reaction to previous vaccinations 25  Definition 33
Personal data 21
Pregnancy/breastfeeding conditions 21

Source: Primary Data, 2024

Most of participants are reported to be in
vacation for travel purpose. Travel to areas
where such endemic diseases are present carries
a significant risk of infection, especially for
individuals from non-endemic countries. The
study reported that respondents need informa-
tion related to health access when travel to
another place. It is in line with Sgrensen who
reported that updated information on health
status, diagnoses, treatments, and vaccinations
are needed.3? The risk of being infected with a
disease is one of the considerations when travel-
ing to a place or country so as not to cause the
disease to spread more widely.#041 Various
studies have highlighted the impact of travel on
the epidemiology of disease infections, empha-
sizing the need for preventive measures.4243
Students need to be aware of the risk factors
associated with contracting malaria during
travel and take the necessary precautions to
prevent transmission.

Pre-travel health preparation involves several
important steps. International students must
receive professional pre-travel advice, as it helps
them understand health risks and preventive
measures.** Socio-demographic characteristics
and past travel history also play a role in
determining the uptake of pre-travel health
consultation.*> Seeking pre-travel advice is es-
sential for mitigating the risk of acquiring
infections while traveling.*¢ For individuals with
Cardiovascular Disease (CVD), the pre-travel
consultation should address issues such as vac-
cinations, travel insurance, and necessary medi-
cal documents.4? Pre-travel health preparation
should include knowledge about infectious and

non-infectious health risks, preventive practices
such as condom use and helmet wearing, and
understanding the specific health needs of indi-
viduals with pre-existing conditions such as
CVD.#8 Thus, the need for developing the apps
should be on top priority.

In addition, other findings revealed that most
participants did not receive or consult a doctor
when preparing to travel to a destination. These
results are consistent with previous findings
that less than 25% of students consulted a
doctor or professional to prepare for their trip.4?
It can be caused by the fact that travel medicine
is still not common in the Asian region because
travel medicine has been developed and culti-
vated in the Western world for several
decades.5051 This results in students in the Asian
region not being used to making pre-prepa-
rations for travel unless required by the desti-
nation country to carry out examinations and get
certain vaccinations.#4

The results of this research revealed that the
information priorities sought by participants
when traveling tend to focus on aspects that
directly impact the travel experience, such as
tourist attractions, weather, and transportation.
It suggests that participants were more interest-
ed in information about recreational activities
and comfort during their trip. These factors have
a significant influence on the quality of the
tourism experience, and these findings are con-
sistent with previous research showing that
tourists tend to prioritize elements related to
their recreation and experience when travel-
ing.52-54
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However, this research also highlights partici-
pants' awareness of health and safety aspects.
Despite the low priority placed on information
about vaccine services and health facilities com-
pared to tourist attractions or weather, the
number of participants seeking information
about health facilities and endemic diseases
indicates awareness of health risks during
travel. It indicates that although not a top
priority, health and safety are still a concern for
some tourists. This trend may reflect increasing
global awareness about public health, particu-
larly in the context of pandemics and infectious
disease risks.

Apart from that, the low interest of partici-
pants in accessing vaccine services may be
caused by several factors. One possible expla-
nation is that participants had been vaccinated
before travel and thus felt no need to seek
further information.#* Alternatively, they may
perceive that the information is more easily
accessible through other channels, such as gov-
ernment recommendations or local health cen-
ters.50 However, the fact that some participants
still consider this information important, as
stated by one respondent, indicates the need to
provide information about access to vaccine
services in the context of travel. It is closed the
study which developed Mount Bromo android
applications as the preventive effort for tourist
by giving information the recent condition of
Bromo.>s It could be a consideration for tourism
authorities and the travel industry to ensure that
information on health and safety is more easily
accessible to tourists.

Several mobile applications for travel
medicine have been developed to reduce and
suppress the spread of disease due to the
movement of people from an area. This study's
findings revealed that most participants wanted
more personalized information on mobile apps,
especially during the pre-travel period. Infor-
mation such as disease history was the most
desired information on the mobile app. The
author assumed that with the existing disease
history information on the smartphone, the app
will provide recommendations regarding what
they can and cannot do personally so that it
becomes a relevant recommendation for
users.>6-58 [t will result in increased vigilance
against endemic diseases of the destination and
changes in traveler behavior.37.58 Mobile health

traveler features also need to be expanded, not
only to pre-travel but also post-travel. This
study's findings also demonstrated a need for a
post-travel feature that is useful for screening
symptoms or health status after returning to the
area of origin. The post-travel symptom-
checking feature through the app has the
potential to reduce the burden that will be borne
by the health system.5?

The employment of a convenience sampling
strategy may have resulted in selection bias, as
participants were selected from those who were
more accessible and ready to participate, there-
by rendering the sample less representative.
Secondly, the research exclusively examined
college students, the majority of whom were
youthful and well educated. This complicates the
application of the findings to other demograph-
ics of passengers, such as elderly individuals,
children, or those from diverse socio-economic
situations. Third, qualitative descriptive analysis
provided extensive insights into participants'
preferences and behaviors; nevertheless, self-
reported data may be influenced by memory
bias or social desirability bias. The limited
sample size and the study's confinement to a
single institution (Universiti Malaya) hinder the
generalizability of the results to other contexts
or locations. To strengthen the argument for the
development of mobile health traveler applica-
tions, future study should examine more varied
and representative groups, as well as employ
quantitative data to support these conclusions.

CONCLUSION AND RECOMMENDATION

A needs analysis is required to identify the
information and features required by users of an
infectious disease mobile app for travelers.
Information about the destination and the risk of
disease in the area is the main information users
consider before traveling to a region. In addition,
adding features in the application to detect
disease symptoms after traveling to a region is
important to reduce the burden of infectious
diseases on the health system.
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