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INTRODUCTION

Tuberculosis (ITB) is a contagious illness that results from the bacterium
Mycobacterium tuberculosis. This disease can be transmitted through the air,
particularly when individuals infected with tuberculosis cough, sneeze, or spit.
(Pramono, Sudding, et al., 2023). At this time, Mycobacterium tuberculosis
bacteria come out through sputum splashes and are released into the air, a person
can easily get infected by inhaling Mycobacterium tuberculosis bacteria, this
usually happens due to close and long contact/interaction (Long et al., 2022;
WHO, 2022)

Families who have tuberculosis (TB) patients should be vigilant because
they have a greater risk of contracting TB (Lung et al., 2019; Velen et al., 2021;
Yuen et al., 2020) A previous study found that family members who lived with
TB had a three-fold greater risk of contracting TB infection compared to family
members who did not (Mariani et al., 2022). Every family member living with a
person with tuberculosis should pay attention to the early symptoms of infection
because the likelihood of tuberculosis transmission increases with longer contact
duration and closer contact intensity (Fox et al., 2021; Izumi et al., 2019)East
Kalimantan Province will be ranked 17th in Indonesia with 397,377 cases of
tuberculosis in 2021, up from 351,936 cases in the previous year (Ministry of
Health of the Republic of Indonesia, 2022). Based on data from the Central
Statistics Agency in Samarinda, there were 1762 cases in 2019 and in Sungai
Kunjang sub-district there were 238 cases of tuberculosis in 2019 (Central
Statistics Agency 2021). In 2022, 124 cases of tuberculosis index were recorded
(East Kalimantan Provincial Health Office, 2022). Based on a preliminary study
conducted by the number of TB patients in the Karang Asam Health Center area
as many as 30 patients, in the Loa Bakung Health Center area as many as 31
patients, and 24 patients in the Wonorejo Health Center area within 6 months
from May to October 2023.

The mobile-based health app (mHealth) offers an innovative and practical
solution to support TB control programs. With mHealth, family members can
easily get information about the early symptoms of TB, how to prevent
transmission, and health protocols that must be followed if any family members
are infected (Htet et al., 2022b). In addition, this application also facilitates
communication with healthcare professionals for consultation, monitoring
patient conditions, and tracking treatment in real-time (Early et al., 2019;
Pramono, Hendriani, et al., 2023)

The use of these technologies helps to overcome geographical and social
barriers that often hinder access to health services, especially in remote areas or
with limited health facilities (Tumuhimbise, 2021) (Lee et al., 2020). mHealth also
allows for tighter surveillance of TB patients, so treatment adherence can be
improved, which in turn reduces the risk of drug resistance (Chebet et al., 2022;
Kumar et al., 2019; Maraba et al., 2018)Many innovations were made due to the
ever-increasing cases of tuberculosis and the rising death rate. One of the benefits
of technology for healthcare is the ability to detect potential tuberculosis early
(Htet et al., 2022a). People at risk of contracting TB can use mHealth well, as it
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can speed up TB case identification, treatment, and control of treatment
adherence (Osei & Mashamba-Thompson, 2021).

Innovation through this digital technology can help in changing the initial
perception, Perception is the process of giving meaning to sensations so that
humans have new knowledge. In other words, perception transforms sensations
into information (Dos Santos et al., 2019). In the context of the family, the
mHealth application can act as an empowerment tool, where families become
more proactive in maintaining health, taking preventive measures, and raising
awareness about the dangers of TB (McCreesh et al., 2022). This has the potential
to significantly reduce the rate of TB transmission in the community, as well as
strengthen the community-based health system (Mahmood et al, 2020;
Turimumahoro et al., 2022)

Based on the above background, the researcher will see if there is an Effect
of Using the Early Detection Application of Tuberculosis Suspects on the
Perception of Families of Tuberculosis Patients in Sungai Kunjang District,
Samarinda City.

LITERATURE REVIEW
Early Detection of Tuberculosis

Tuberculosis (ITB) is a contagious illness caused by the Mycobacterium
tuberculosis bacterium, primarily affecting the lungs. (Cavalhiero et al., 2020).
Although TB can be cured with proper treatment, the disease is still a serious
global health problem, especially in developing countries. Early detection of TB
is an important key in controlling the spread and impact of this disease. Through
early detection, treatment can be started immediately, preventing more severe
complications and breaking the chain of transmission in the community (Bloom
et al., 2017)

One of the methods that is widely used in the early detection of TB is active
screening in high-risk groups, namely close contact with TB patients, in family
members.  Standard clinical examination includes anamnesis of classic
symptoms such as cough for more than two weeks, fever, weight loss, and night
sweats (Beyanga et al., 2018).

Digital Application for Early Detection of Tuberculosis

The use of digital technology, especially the mHealth (mobile health)
application, is increasingly growing in the world of health, including in efforts to
detect tuberculosis (TB) early. The mHealth app offers innovative solutions to
improve access, monitoring, and handling of TB cases, especially in areas with
limited resources. Through applications based on mobile devices, early detection
of TB can be carried out more quickly, effectively, and widely.

The mHealth application allows health workers and the public to screen
for TB symptoms by filling out a digital questionnaire that covers the main
symptoms such as chronic cough, fever, night sweats, and weight loss (Astha
Triyono et al., 2023). In addition, the mHealth app provides benefits in terms of
case tracking and surveillance. For example, the app can be used to trace close
contacts of confirmed TB patients, allowing for more proactive screening and
preventing further spread. The use of digital notifications and reminders also

193



Lestu. Pramono, Ardyanti

helps patients adhere to long and complex TB treatment schedules, which are
often a challenge in controlling the disease (Osei & Mashamba-Thompson, 2021).
Perception and Health Behavior Model

Perception is a cognitive process in which individuals interpret and
understand information received through the five senses. Perception is not only
dependent on the physical stimuli received but is also influenced by experience,
prior knowledge, and social and cultural context (American Psychological
Association, 2022). In healthcare, perception plays an important role in
determining an individual's attitudes and behaviors toward disease risk,
treatment options, and adherence to medical interventions. A person's
perception of health risks is often related to whether they will take precautions
or treatment. For example, the perception of a high risk of a disease tends to
motivate individuals to undergo screening or vaccination. Therefore,
understanding public perception is essential in designing effective health
interventions (Matakanye et al., 2021).

The Health Belief Model (HBM) is a psychosocial theory developed in the
1950s to understand the factors that influence an individual's decision to take
health precautions. This model identifies several main constructs, namely the
perception of susceptibility, the perception of severity, the perception of benefits,
and the perception of barriers (barriers). According to HBM, a person will take
precautions if they feel vulnerable to a disease, understand that the disease is
serious, believe that the action taken will be beneficial, and the resistance to such
action is minimal (Anuar et al., 2020)

In addition, HBM also recognizes the role of cues to action (external stimuli
that trigger action) and self-efficacy ( (Sari et al., 2017) In the context of public
health, HBM is often used to design interventions aimed at increasing awareness
and preventive behaviors, such as vaccinations, health screenings, and lifestyle
changes. This model is effective in predicting individual health behaviors in
various settings and interventions.

METHODOLOGY

This research falls under the category of quantitative studies and employs
a quasi-experimental design aimed at examining causal relationships through the
inclusion of a control group. The study utilizes a pretest-posttest framework with
two group configurations. It was carried out in the Sungai Kunjang District of
Samarinda City, specifically within the service areas of three health centers: Loa
Bakung Health Center, Wonorejo Health Center, and Karang Asam Health
Center. The research took place from March to April.

The JORIA android-based early detection application for TB suspects is
used as an intervention medium, where respondents fill in an application that
includes general data, contact history with TB patients, and symptoms of
tuberculosis felt. Next, the app will conclude whether the user is a suspected of
tuberculosis or in good health. In the end, users are required to read follow-up
recommendations and health education materials on preventing tuberculosis
transmission.
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The population in this study is the family of Tuberculosis patients, as an
illustration of the number of tuberculosis index cases from 3 health centers in
Sungai Kunjang District as many as 85 patients. The sample in this study is part
of the family of tuberculosis patients with a total of 32 samples, sampling in this
study uses purposive sampling techniques. The inclusion criteria in this study
are families of TB patients who live in the same house, are over 15 years old, are
willing to become journalists, can read and write, and can use android
applications. Exclusion criteria were sick, people with active tuberculosis, and
not at home when the study was conducted.

The instrument that will be used during the research is a questionnaire, as
a measure of the perception of Tuberculosis. The questionnaire used to measure
perception is a Likert scale that presents positive or negative statements and
respondents are asked to indicate their level of agreement with the statement. It
usually uses 5 levels of answers: strongly agree, agree, neutral, disagree, and
strongly disagree. The highest score is given to the most positive answer, and
vice versa. Intervention by filling in the early detection of tuberculosis symptoms
coupled with education on the application. Meanwhile, the control group used a
tuberculosis contact investigation sheet and the education used a leaflet sheet.

Data analysis in the pretest-posttest research design with two group
design, using the Wilcoxon Test. The Wilcoxon Signed-Rank test is a non-
parametric statistical test used to compare two paired or related data sets. In the
experimental group, an early detestation application will be given and the control
group will be given an independent screening sheet, after and before the
treatment will be given a pretest and posttest questionnaire as a measuring tool
in the research.

RESULT
Table 1. Characteristics of Respondents (N=32)
Characteristic Frequency Percentage
Gender
Male 10 31.2 %
Female 22 68.8%
Age (Years)
21-30 8 25.0%
31-40 5 15.6%
41-50 9 28.1%
51-60 4 12.5%
61-70 6 18.8%
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Based on table 1. above, it is known that the number of respondents who
are male is 10 respondents (31.2%), and respondents with female gender are 22
respondents (68.8%). At the same time, there were 8 respondents aged 21 to 30
years, comprising 25.0% of the total. Meanwhile, 5 respondents were between the
ages of 31 and 40, representing 15.6%. Additionally, 9 respondents fell into the 41
to 50 age bracket, accounting for 28.1%. There were 4 respondents aged 51 to 60
years, making up 12.5%, and finally, 6 respondents were in the 61 to 70 age range,
which constituted 18.8%.

Table 2. Respondent Distribution

Intervention Before After
N % N %
Good 6 37.5 11 688
Quite good 10 . 5 110
Less 0 0 0 0
Total 16 100 16 100
Control
Good 7 43.8 11 8.8
Quite good 9 56.3 5 31.2
Less 0 0 0 0
Total 16 100 16 100

Based on Table 2. above, the results were obtained that the distribution of
respondents based on perception before being given the Tuberculosis Early
Detection Application, with a good category of 6 people (37.5%), with a fairly
good category of 10 people (68.8%), and a poor category of 0%. After being given
the Tuberculosis Early Detection Application, it showed the perception of
respondents, with a good category of 11 people (68.8%), with a fairly good
category of 5 people (31.2%), and a poor category of 0%. Based on the table, the
results were also obtained that the distribution of respondents was based on
perception before being given an independent screening sheet, with a good
category of 7 people (43.8%), with a fairly good category of 9 people (56.3%), and
a poor category of 0%. After being given an independent screening sheet, it
showed the perception of respondents, with a good category of 11 people (68.8%),
a fairly good category of 5 people (31.3%), and a poor category of 0%.
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Table 3. The Effect of Intervention Using Early Detection Applications
and Self-Screening Sheets

Before After
Groups Std. Std. p-
n Mean Deviation n Mean Deviation value

Experiment 16  1.62 0.500 16 1.31 0.479 0.019

Control 16 1.56 0.512 16 1.31 0.79 0.018

Based on Table 3. above, it is known that the respondents' perception prior
to the introduction of the early detection application showed a mean score of 1.62
with a standard deviation of 0.500. In contrast, after utilizing the tuberculosis
early detection application, the mean score decreased to 1.31, accompanied by a
standard deviation of 0.929.From the results of the data test with the Wilcoxon test,
a perception value with p-value = 0.019 was obtained, because the value was 0.019
< 0.05, it was concluded that Ha was accepted, which means that there is an
influence of using the tuberculosis early detection application on family
perception in Sungai Kunjang sub-district, Samarinda City.

The table above illustrates the respondents' perceptions prior to receiving
the self-screening sheet, where the mean score was 1.56 and the standard
deviation was 0.512. In contrast, after they received the self-screening sheet, the
mean score dropped to 1.31, and the standard deviation decreased to 0.479. From
the results of the data test with the Wilcoxon test, a perception value with p-value
= (.018 was obtained, because the value was 0.018 < 0.05, it was concluded that
he was accepted, which means that there is an effect of using an independent
screening sheet on family perception in Sungai Kunjang sub-district, Samarinda
City.

After conducting follow-up tests to find the difference between the two
methods, the result of p-value = 0.288 was obtained, because the value was 0.288
> 0.05, it was concluded that there was no significant difference in perception in
using the tuberculosis early detection application or using the self-screening
sheet.
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DISCUSSION

The results of the study showed that the distribution of respondents based
on perception before being given the Tuberculosis Early Detection Application,
respondents who were included in the good category were 6 people (37.5%),
respondents with a fairly good category as many as 10 people (62.5%), and with
a less than 0% category. This result is the initial perception of the respondents
where the initial session is a constructive process influenced by sensory
information, memory, and attention, in which the individual actively interprets
and understands his or her environment (Smith, E. E., & Kosslyn, S. M. 2021).

The results obtained, from the respondents whose initial perception was
quite good were 10 people (62.5%) out of 16 respondents, which means that the
initial perception was positive. This is in line with previous research conducted
by Maciel et al. (2021) that positive perceptions and good knowledge about
tuberculosis among Brazilian patients increase involvement in tuberculosis
treatment and control programs. Positive initial perceptions can help increase
community participation in TB control programs, including vaccination and
health education. Conversely, misperception or initial information can hinder
these efforts. According to the theory Health Belief Model A person's initial
behavior toward tuberculosis is influenced by their perception of their
susceptibility to tuberculosis, how severe the disease is, the benefits they see from
seeking treatment, and the obstacles they face when seeking treatment (Sazali et
al., 2023)(Monk et al., 2018)

The results of the study found that after being given the Early Detection
Application for tuberculosis, the respondents' perception showed that 11 people
(68.8%) were in the good category, with 5 people (31.3%) in the fairly good
category, and the category was less than 0%. A study found that community-
based education programs in Africa have successfully increased knowledge
about TB and turned negative perceptions into positive ones (Mahmood et al.,
2020) (Kidanemariam et al., 2023). Meanwhile, education campaigns and
intervention programs in many developing countries have increased awareness
about TB around the world (Eang et al., 2012) (Singh et al., 2019).

Based on the results of the research with the Wilcoxon Obtained perception
value by p-value = 0.019, because the value of 0.019 < 0.05 is in, it is concluded
that Ha is accepted, which means that there is an influence of using the
tuberculosis early detection application on family perception in Sungai Kunjang
sub-district, Samarinda City. Mobile apps that provide community support and
educational information can help reduce the stigma of tuberculosis and improve
the quality of life of people with tuberculosis (Mulyana & Nursasi, 2019)(Loh et
al., 2023). Mobile applications that provide interactive and easy-to-understand
tuberculosis information have increased positive perceptions of tuberculosis and
community involvement in tuberculosis prevention (Ayu Andini Saleha et al.,
2024; Osei & Mashamba-thompson, 2021).

This study also showed that there was no difference in perception from the
use of early detection applications or self-screening sheets. This is because the
level of literacy or individual skills in understanding the application of early
detection of tuberculosis and self-screening sheets is still lacking. However, there
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is a slight comparison where the mean value and standard deviation are higher
when using an early detection application compared to using a self-screening
sheet.

In this study, changes in perception about tuberculosis are very important
for better preventive behavior changes, but changes in perception and behavior
must also have the support of facilities both from health services directly and
through developing technology. The Tuberculosis Early Detection Application
as a tuberculosis early detection application can also help to more easily
recognize the early signs of tuberculosis.

CONCLUSIONS AND SUGGESTIONS

There is an effect of using tuberculosis early detection applications on
family perceptions of suspected tuberculosis. It is recommended that all
tuberculosis contacts who are at risk of contracting it, especially in the family,
carry out early detection using the JORIA application. This application can also
be used as a monitoring and control base for tuberculosis transmission among
contacts of TB patients.
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