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ABSTRACT

Introduction: Dengue fever is a public health problem that causes outbreaks in various regions of the country, including Indo-
nesia, with high morbidity and mortality rates. Advances in information technology have introduced new design approaches that
support patient education.

Objective: This article aims to discuss mobile-based information technology to prevent dengue fever in society using a system-
atic review approach.

Methods: This research method used a systematic review approach with the PRISMA protocol. The article search process was
accessed on three electronic databases, namely PubMed, PLOS ONE, and Google Scholar. The keywords used in the search
for journal articles are mobile applications, control of dengue fever, health promotion, and community. The articles’ criteria are
primary data, year of publication (January 1, 2019 - October 6, 2020), in English, peer review, full-text articles, and discuss the
use of mobile applications in controlling dengue fever.

Result: The result obtained seven articles according to the inclusion criteria. The health applications consist of seven models,
Mozzify, SMS, e-learning, FeverDX, Mobuzz, ThaiDengue, and VECTORS. The applications’ functions are as an educational
medium, a dengue reporting system, and a prediction of dengue cases.

Conclusion: The use of mobile-based health applications could improve public knowledge and increase community awareness
in handling dengue fever.

Key Words: Mobile application, Dengue fever, Control of Dengue Fever, Health promotion, Health education, Community participation

INTRODUCTION Sulawesi) and seven districts/cities in NTT, namely East

Sumba, West Sumba, West Manggarai, Ngada, South Cen-
Dengue fever is a severe public health problem that causes (4] Timor, Ende, and East Manggarai.?

outbreaks in Indonesia’s various regions with high morbidity
and mortality rates. Dengue fever is an infection caused by
the dengue virus and transmitted by the Aedes aegypti and
Aedes albopictus mosquitoes. Based on data from the Min-
istry of Health, nearly 390 million people are infected each mosquito nest eradication. Mosquito nest eradication is a
year, until April 2020, the number of dengue cases in Indo-  Program to prevent the breeding of the Aedes aegypti mos-
nesia has reached 39,876 cases.'At the beginning of 2019, quito, which acts as a carrier for the dengue virus through
data entered until January 29, 2019, 13,683 dengue sufferers, 3M-Plus, such as draining or cleaning water reservoirs,
reported from 34 provinces with 132 cases of whom died. closing water reservoirs tightly, burying used goods, raising
Several regions were recorded to have reported extraordi- Mosquito larvae-eating fish, spreading larvacides in water

nary events of dengue fever, including Manado City (North ~ Storage, using mosquito repellent and fogging using mala-
thion and fenthion.*

Global control strategies have been developed in the form of
vector control, including chemical control, biological, and
physical.’In controlling dengue fever, Indonesia implements
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The success of mosquito nest program can be measured by
the larva free rate. If the larva free rate > 95% is expected to
prevent or reduce cases of dengue transmission.’In 2017, the
larva free rate amounted to 46.7%, so that it has not met the
program target.*Indonesia is starting to handle dengue fever
by using mobile-based applications in the form of educa-
tion (educational game applications) and mapping of areas
with dengue cases (SICANTIK and Citra Quickbird).®”
These applications are expected to assist in the preven-
tion and control of dengue fever cases.®’Meanwhile, in the
world, Brisbane’s method is almost the same as in Indonesia,
which shows successful regulation because larvae habitat is
regulated and possible. Government decisions are assisted
by public compliance so that mosquito control in Brisbane
can affect Aedes aegypti.’For neighbouring countries such as
Malaysia, they still use dengue fever control techniques with
WHO recommendations, namely vector control, active dis-
ease surveillance, emergency preparedness, room capacity,
and vector control training and research.'*""With the results
of vector control of dengue fever in Malaysia, it is consid-
ered a slow reaction.'?Meanwhile, in Brazil, handling dengue
fever has been carried out by developing unique technolo-
gies such as the transgenic mosquito and the Wolbachia bac-
teria and supported by the Brazilian national program. This
control method is increasing and demonstrating the potential
success that science supports.!>4

In Nicaragua, researchers found maps that allow health
workers to identify areas at greater risk of an outbreak. The
smartphone is a product of technological innovation that of-
fers essential features to spread the disease to follow. It can
consolidate almost instantly when reports from the public
use smartphone-based surveillance applications for health
workers. It can shorten response times and provide authori-
ties with a more accurate picture of the disease situation for
intervention planning and execution.'

Based on the explanation above, this article will discuss mo-
bile-based information technology to prevent dengue fever
in the community using a systematic review approach.

METHOD

The research method used a systematic review approach
based on the PRISMA (Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis) protocol.!® The PRIS-
MA protocol is used to identify research articles relevant to
the purpose of writing articles. The article search process
was accessed on three electronic databases, namely PLOS
ONE, PubMed, and Google Scholar. The keywords used in
the search for journal articles are mobile applications, con-
trol of dengue fever, health promotion, and community.

The criteria for the articles used are primary data, year of
publication (January 1, 2019 - October 6, 2020), in English,

have gone through the peer review stage, full-text articles,
and discuss the use of mobile applications in controlling den-
gue fever. Data extraction was carried out through the iden-
tification stage by searching for articles from the database,
screening to determine the period, feasibility, and screening
in determining the title of the item to be selected based on
inclusion criteria. The search results for articles are then
grouped by; (a) research location, research design, respond-
ent involvement, and research results, (b) article frequency
distribution based on socio-demographic factors, and (c)
health applications based on components, strengths, weak-
nesses, benefits, and recommendations for improvement.

The descriptive narrative analyses are based on the utiliza-
tion of information technology in the health sector, advan-
tages and weaknesses of using information technology in the
health sector, the effect of information technology media on
increasing knowledge of dengue fever, the effect of educa-
tion with mobile-based media on knowledge of dengue fever,
and the influence of knowledge of dengue fever on changes
in dengue fever management behaviour.

RESULT

The selection results based on keywords and following the
PRISMA protocol obtained 36,187 articles. Furthermore, at
the screening based on the year of publication (January 1,
2019 - October 6, 2020), there were 5,474 articles. Screening
of journals in English, full text, and the peer review phase
obtained from PLOS ONE, PubMed, and Google Scholar,
received 212 articles. An eligibility study was conducted to
eliminate articles that did not meet the established inclusion
criteria. In the last stage, seven articles were obtained ac-
cording to the inclusion criteria.

Results from the database with the keywords mobile application,
control of dengue fever, health promotion, community: Google Scholar
(n=15,700), PubMed (n = 10), Plos One (n = 20,477). Total number of

articles (n =36,187)

January 1, 2019 - October 6, 2020 (n=5.474)

English articles, full text, quantitative, peer review
(n=212)

’—»

| Articles

Exclusion Articles
(n=30.713)

Exclusion Articles

(a=5262)

Exclusion

Title Screening (n=40)
(a=172)
Inel
I

Figure 1: Literature search results based on the PRISMA pro-
tocol.
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Table 1: Description of articles based on research location, research design, the involvement of respondents,

and research results

No. Research-
(Article ers’ Name
Code)

1 Marquez
Herbuela et
al.7

2 Bhattarai et
al.®

3 Mahalingam
etal.”

4 Rodriguez et
al. >

5 Lwin et al.s

Research Year
sites

An Integrated
mHealth App for
Dengue Report-
ing and Mapping,
Health Communi-
cation, and Behav-
ior Modification:
Development and
Assessment of
Mozzify

Japan 2020

The addition of
mobile SMS ef-
fectively

improve dengue
prevention prac-
tices in communi-
ty: an implemen-
tation study

in Nepal

Mobile Health
Intervention for
Vector Control

in Dengue Prone
Areas in Malaysia

Nepal 2019

Malaysia 2019

Acceptability Colombia 2020
and usability of a
mobile
application for
management and
surveillance

of vector-borne
diseases in Colom-
bia: An
implementation
study

Sri Lanka Epihack:
Development of

A Mobile Surveil-
lance Tool For
Dengue Fever

Sri Lanka 2019

Research De-  Respondents
sign
Longitudinal Fifty people took the
analysis application usability
test.
Public health pro-

fessionals (n = 5)
Environmental and

health researcher (n

=23)

Non clinical partici-

pants (application
end users) (n = 22

Non-randomized 300 participants
quasi-experi-
mental design

Cross-Sectional 379 participants

Implementation 20 General Practi-
study tioners
Case study The app's 16 end-

users include physi-

cians, public health
monitors, and
general users

Summary Results

Fifty participants of
the application usabil-
ity test (aged 19 - 45
years, 60% male, 78%
can accept applica-
tions, 68% can install
applications on their
respective phones).
Public health experts,
environmental and
health researchers,
end users can accept
applications well and
feel satisfied

There is a relationship
between education
and mobile applica-
tion media (mobile
SMS) on the level of
knowledge (p = 0.000)

There is a significant
relationship in educa-
tional activities with
mobile-based ap-
plication media to the
incidence of dengue
fever (p-value <o0.05)

An application that
can assist medi-

cal personnel and
stakeholders in the
management of acute
febrile syndromes
such as arbovirus
infection

The Application
developed consists of
4 (four) dengue fever
reporting compo-
nents, namely digitiz-
ing data in hospitals,
digitizing data from
health agency reports,
data consolidation
and analytics, and
education.
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Table 1: (Continued)

No. Research Year

sites

Research-

(Article ers’ Name
Code)

6 Somboon-
sak*

Development Thailand
Innovation to

Predict Dengue

Affected Area and

Alert People with

Smartphones

VECTOS: An Inte-
grated System for
Monitoring Risk
Factors
Associated With
Urban Arbovirus
Transmission

2020

7 Ocampo et Colombia 2019

al. >

Research De-
sign

Respondents Summary Results

Qualitativeand 400 participants Applications are used

quantitative for the prediction of

studies dengue cases and alert
people via smart-
phones.

Multivariable 1240 participants Applications are used

analysis Buga City (n=372) to identify areas that

Giron City (n = 437) have risk factors for
Yopal City (n = 431) dengue fever.

Table 1 shows the varied study locations have become a
global problem from the risk factor of travel history to en-
demic countries. Each article’s research design is different
due to differences in the objectives and research questions;

then, it affects the research results. The diversity of research
respondents was carried out among general users, general
practitioners, and public health inspectors.

Table 2: Article Frequency Distribution Based on Sociodemographic Factors

Factor Research result
Category

Age Available (1,2,3)
Not available (4,5,6,7)

Gender Available (1,2,3)
Not available (4,5,6,7)

Frequency % Articles
3 42.9%
4 571%
3 42.9%
4 571%

Average article frequency distribution 42.9%

Based on table 2, sociodemographic data on age and gender
factors can be seen from journals 1, 2, and 3. Meanwhile,

DISCUSSION

Utilization of Information Technology in the
Health Sector

People are increasingly using the use of information technol-
ogy at various economic and social strata levels.” To over-
come challenges in the health sector due to limited resources
and sustainability, the strategy that can be taken is increas-
ing information and communication technology (ICT).** In
recent years, in fighting dengue, public health authorities
worldwide have adopted new technology and developed and
implemented a different digital vector surveillance system
where public members can participate in some form of active
surveillance of mosquitoes in the field."

Given the complexities of modern medicine, it cannot be
denied that information technology will increase the quality

journals 4, 5, 6, and 7 sociodemographic data are not avail-
able.

of health care.”® The world health organization has urged its
member countries to develop the infrastructure for informa-
tion and communication technology (ICT). The use of ICTs
in health care has shown great potential in improving the
quality of life by facilitating community support for inde-
pendent living.?

Technology information has the potential to improve the qual-
ity, safety, and efficiency of health services. Delivering quality
health care requires providers and patients to integrate complex
information from multiple sources. For example, Telehealth
uses telecommunications technology to provide health-related
services and information supporting patient care, administra-
tive activities, health education, health services, and private
information.”’Mirzayi and Rafe stated that Health Informa-
tion Technology (HIT) is an information processing applica-

- |
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tion that involves computer hardware and software that can be
used to manage information about individuals and groups of
patients’ health and medical care.”®

In Thailand, there is a technology called a geographic infor-
mation system (GIS). The technology is an initiative to sup-
port dengue fever control with an automated computer-based
system to capture, retrieve, manage, display, and analyze
large amounts of spatial and temporal data in a geographic
context. Roads, residential buildings, and other relevant data
can be obtained and mapped to form a base map layer us-
ing Arcview GIS software.”’Data with mapping in an area
and monitoring the severity of dengue cases can be quickly
identified. Epidemiological analysis of the Application can
reduce the impact severity when an outbreak occurs.*

Advantages and Weaknesses of Using IT in the
Health Sector

The use of technology in the dengue epidemic in several
journals has made research participants get practical and
satisfactory information. In Japan, the Mozzify Application
(Table 3) has succeeded in getting the research participants’
satisfaction. 37 of the 50 people whose data were taken gave
a value of 4 out of 5 indicators of satisfaction.’Even in Thai-
land, an application called ThaiDengue Application (Table
3) succeeded in providing satisfaction to the 400 people
tested.?!

Information technology application-based systems can in-
crease public awareness to take preventive measures, es-
pecially dengue fever attacks. 3' An application called Ra-
darAedes App was even developed independently by a local
community in Brazil to assist local governments in moni-
toring their area from the potential spread of dengue fever
infection.®

Technology-based preventive measures provide users with
various information about dengue fever, such as case reports,
spread areas, and preventive procedures.!”In Nepal, a study
was conducted that compared the community who received
information on knowledge of dengue virus prevention con-
ventionally with those who received information from appli-
cations based on short message services (SMS), and it turned
out to have significant results compared to people who re-
ceived conventional information.'®

An application-based early warning system was developed
and tested in Brazil, Malaysia, and Mexico to make the early
warning system more effective and efficient for dengue fever
cases. As a result, this system proved to be pragmatic in mak-
ing the early warning system more effective and efficient.’"*
In Saraphi, Thailand, a digital data collection application
called GIS, which functions to collect geographic data, was
tested. It was proven that the data collected was more accu-
rate and undoubtedly more efficient.** A digital data collec-
tion application called GeoApps, which was tested in Brazil,

has been proven to be able to collect data related to health
in this case, including dengue fever cases to make it faster
and more efficient and to be able to help Brazil’s integrated
health service provider (STAB).*

Effect of Information Technology Media on
Increasing Knowledge of Dengue Fever

Over the past ten years, mobile phones have provided in-
novative and cost-effective strategies for the global health
community to address dengue prevention and management
challenges. Marquez’s research in 2020, the Mozzify Appli-
cation (Table 3) is useful as an integrated strategic health
intervention system that promises to report and map dengue
fever cases, and disseminating information about dengue
among the general public and health professionals."”

Besides, there is also a Mobile Short Message Service (SMS),
a low-cost health promotion intervention that can increase
knowledge and implementation in preventing dengue in af-
fected communities. Mobile SMS is a practical, acceptable,
and appropriate health intervention tool to improve dengue
fever prevention in the community. These interventions can
be used as promising tools in health education regarding
dengue and other diseases. People are accustomed to using
mobile phones daily, so shifting health promotion via SMS
is an appropriate and realistic step.'®

In addition to helping the more comprehensive community
access information more quickly, information technology
media can also be designed to make it easier for doctors and
medical personnel to increase compliance with clinical prac-
tice guidelines in managing and preventing diseases such as
arbovirus infection in health care settings. For example, the
mHealth FeverDx Application shows adequate performance
in simulated emergency consultations. The guide module al-
lows general practitioners to quickly get an offline reference
to practical clinical guides for acute fever symptoms such
as Zika, dengue, Chikungunya, and various infections com-
monly found in tropical regions.*

In the future, researchers must develop more modern
designs to become more interesting virtual games for
children.**Advances in information technology have intro-
duced new design approaches that support health care deliv-
ery and patient education. Health care information technol-
ogy can empower patients and support the transition from a
role in which the patient is a recipient of passive care ser-
vices to an active role in which the patient is informed, has
choices, and is involved in the decision-making process.”’

The Effect of Education with Mobile-based Me-
dia on Knowledge of Dengue Fever

Knowledge is an essential determinant that becomes the final
determinant of health behaviour, such as attitudes, subjec-
tive norms, risk perception, and independence often begins
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with knowledge.*® The utilization of knowledge about den-
gue fever to the community using the mHealth application in
videos, diagnosis, management, management of dengue and
mosquito vector control methods, and having an online dis-
cussion forum. This feature can increase awareness of symp-
toms, management of dengue fever, and vector control.'’The
use of e-learning in education is easier to understand and
can provide information quickly so that health education
can be received via mobile phones."’This shows that the
quality of active dengue fever prevention behaviour in-
creases after health education with mobile application-based
media.***The effect of education on knowledge of dengue
fever is in line with research conducted by Ernawati et al.
in 2019, which said that there was a relationship between
knowledge and exposure to information in the vector con-
trol of dengue mosquitoes (p-value = 0.000) dengue fever in
Koper Village, Kresek District, Tangerang Regency.*'In the
research of Elsa et al. in 2017, health education for the com-
munity can increase the level of knowledge and participation
in eradicating mosquito nests (p-value = 0.000).“?Education
does not necessarily change people’s knowledge. As found
in research conducted by Ernawati et al. in 2018, there is no
difference in knowledge about dengue fever before and after
counselling conducted to homemakers in Serdang, Kemay-
oran, and Jakarta (p-value = 0.087).

The Influence of Knowledge of Dengue Fever on
Changes in Dengue Fever Management Behav-
ior

Knowledge of the mosquito that spreads dengue fe-
ver and its control is an essential factor in controlling
transmission.**Although efforts have been made to stop den-
gue outbreaks in various parts of the world and particularly
in tropical countries such as India and Southeast Asian coun-
tries, concerning the importance of entomological surveil-
lance, The findings of the current literature study agree that
behaviour in controlling dengue fever during an outbreak
is also very crucial.*The knowledge possessed by a per-
son to promote positive behaviour change in the prevention
and control of dengue fever tends to share information and
achievements with family and friends.*¢

Lack of awareness of dengue problems tends to reduce be-
haviour in preventive measures.*’Lack of awareness of den-
gue symptoms in the community can lead to delays in patients
getting appropriate medical attention.**Public knowledge
and preventive behaviour regarding the causes, transmis-
sion, prevention, and treatment of dengue fever are signifi-
cant socio-cultural factors that have influenced dengue fever
control measures.*Behavioral-influenced activities must be
supported by proper education regarding a healthy home
environment that will reduce the risk of spreading dengue
fever.®

The health belief model is a model of social cognition that
is widely used to predict health behaviour. This model
shows that a change in behaviour or action can be expected
if a person feels at risk or susceptible to disease (perceived
vulnerability).’'People who feel they are at risk of dengue
fever immediately visit a health care provider compared to
those who feel otherwise.*?Health care-seeking behaviour is
also greatly influenced by the inadequacy of primary health
care facilities in providing adequate services to dengue fever
patients.>

People with better knowledge are more likely to have a
more severe attitude towards dengue and better prevention
practices.**Knowledge of dengue fever symptoms, modes of
transmission, prevention practices, and disease management
tends to change their belief that dengue fever is a severe and
threatening disease.!"This is in line with research conducted
by Ernawati et al. found that increased knowledge can im-
prove mosquito nest eradication behaviour in Kresek village,
rural areas (t-value = 4.68) and information sources mosqui-
to nest eradication behaviour in Kresek village, Tangerang
Regency, Indonesia (t-value = -3.32).%

CONCLUSION

There are seven mobile-based health applications developed
in 2019-2020, namely Mozzify, SMS, e-learning, FeverDX,
Mobuzz, ThaiDengue, and VECTOS. The application func-
tions as an educational medium (Mozzify, SMS, e-learning,
and Mobuzz), a reporting system (FeverDX, ThaiDengue,
and VECTOS), and prediction of dengue cases (ThaiDen-
gue and VECTOS). As an educational medium, health ap-
plications that have been tested on the public are proven to
be accepted by the community and can increase people’s
knowledge. The use of mobile-based dengue fever health ap-
plications can help increase community early awareness in
handling dengue fever. However, not all people can access
these health applications because there is limited internet
coverage.

RECOMMENDATION

The research results need to be followed up by the govern-
ment in each country using these health applications world-
wide. The limited reach of the internet network, which can
become an obstacle in the use of health applications by all
society components, also needs to get the local government’s
attention so that a solution to the problem is immediately
sought.
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