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Abstract

Tuberculosis (TB) is the third highest cause of death worldwide, which is influenced by risk factors.
Identifying risk factors helps identify individuals at high risk of developing TB. Controlling risk factors is
an important component in preventing and controlling TB. This study aimed to determine the risk factors
for pulmonary TB incidence in Pidie Jaya District, Aceh. This was a case control study with total number
of sample was 92 respondents consisting of 46 cases and 46 controls (1:1). The results showed that
there was a relationship between age (p= 0.018; OR = 5.06), knowledge (p= 0.038; OR = 2.44), food
security (p= 0.038; OR = 2.44), and contact history (p= 0.046; OR = 2.53) with the incidence of
Pulmonary TB in Pidie Jaya District.
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INTRODUCTION

Tuberculosis (TB) is an infectious disease and still the main cause of death in
developing countries. TB is caused by the bacteria Mycobacterium tuberculosis, which
infects the lungs. The more global mobility increases, the more TB spreads between
regions. The development of TB drug-resistant cases is a serious problem and makes
it difficult to control the spread of TB. In the other hand, TB is also related to comorbid
conditions with other diseases as well as the influence of social and cultural aspects
in society.12

It is predicted that one-third of 1.9 billion of the world's population suffer from
pulmonary TB. About 8 million people are estimated to be affected annually, and 3
million of those people die of complications of the disease. An active TB case can
infect up to 10-15 other people through close contact over a year.® Indonesia is in
second place with the highest number of TB cases in the world after India, with
969,000 cases and 144,000 deaths.*?

In 2021, based on a report from the Provincial Health Office of Aceh, this province was
one of Indonesia's highest contributors to TB cases, with a Case Notification Rate
(CNR) of 115 per 100,000 population.* The success rate of TB treatment in Pidie Jaya
District was still below 85% (national target: 90%) with a CNR of 85 per 100,000
population.*>

In Pidie Jaya District, the increase in TB cases was not commensurate by the
treatment success rate. TB problems are caused by multifactorial, such as smoking
behaviour, comorbidities, and alcohol consumption.#-6 Other factors are knowledge,
socio-economic status, contact history, food security and nutritional status.’”~* This
study aimed to determine the determinants of TB incidents in Pidie Jaya District, Aceh
Province, Indonesia.
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METHODS
Study Design and Setting

This study used a case-control design, conducted in twelve community health centres
(Puskesmas) working area, Pidie Jaya District. The total number of respondents was
92 people aged = 15 years. The total number of cases was 46 BTA (+) pulmonary TB
cases, diagnosed in 2022. At the same time, the total number of controls was 46,
neighbours of the cases who were not BTA (+) pulmonary TB. The ratio between the
case group and the control group was 1:1.

Study Procedure

Data was collected by directly interviewing the cases and control group. The
guestionnaire consists of the characteristics of the respondents (gender, education
level, marital status, and occupation) and the study variables (age, smoking habits,
knowledge, contact history, and food security). The age group divided into high risk (=
26 years) and low risk age (< 25 years). Smoking habits divided into three category:
non-smoker (respondent who has never smoked), former smoker (respondent who
has smoked before, but has stopped smoking = 3 months before the study), and
smoker (respondent who smokes at one cigarette or another type of cigarette = 6
months before the study). Knowledge about TB was measured by 32 item questions
assessing the cause of TB, signs/symptoms of TB, epidemiology of TB and knowledge
of effective prevention methods. Every correct answer will get 1 score, while incorrect
answer will get 0 score. Good knowledge with a mean value of = 24. To measure
contact history by asking the respondents with close contact history with TB cases in
the household, schools, or working places. Good food security is obtained from three
indicators, they were food availability = 30 days, good food access, and food utilization,
while when one of the indicators was not met it meant that food security was poor.

Data Analysis

The independent variables of the study were age, smoking habits, knowledge, contact
history, and food security. All data were analyzed by using SPSS version 25, to
calculate odds ratio (OR) and 95% confidence interval (Cl). Logistic regression was
also performed for all variables and those with p-value lower than 0.25 were included
in the multivariate model. OR was used to determine the potential risk factors

Ethical Consideration

The study was approved by the Research Ethics Committee of Universitas Sari Mulia
Banjarmasin (No: 027/KEP-UNISM/V/2023). We conducted the interview with
agreement of the respondents. All personal information of the respondents involved in
the study have been kept confidential.

RESULTS
The Characteristics of Respondents

The analysis of the characteristics of respondents resulted that female (54.35%), level
of education was middle (46.7%), married (68.5%) and not employee (69.6%) (Table
1). TB cases were spread throughout all the community health centers (Puskesmas)
in Pidie Jaya District. The largest proportion of cases were in Puskesmas Bandar Baru
(17.4%), Puskesmas Nyoeng (15.2%), Puskesmas Bandar Dua (13%), and
Puskesmas Ulim (10.9%). Community Health Center.
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The Bivariate Analysis

The bivariate analysis resulted that high risk age group (p= 0.018; OR= 5.06), poor
level of knowledge (p= 0.038; OR= 2.44), poor of food security (p= 0.038; OR= 2.44),
and having contact history with TB patients (p= 0.046; OR= 2.53) were related to the
incidence of TB. While smoking status was not related to the incidence of TB (Table
3).

The Multivariate Analysis

The findings in the multivariate analysis showed that age was the most risk factor of
TB incidence (p=0.033; OR = 4.52) (Table 4). Respondents who were in high risk age
group (= 26 years) were 4.52 times more likely to get infected of TB than those who
were in low risk age group (< 25 years).

Table 1: The Characteristics of Respondent (n=92)

Variables f %
Gender
Male 42 45.65
Female 50 54.35
Level of education
Primary 23 25.0
Secondary 43 46.7
Tertiary 26 28.3
Marital status
Single 14 15.2
Married 63 68.5
Divorced 15 16.3
Occupation
Not employee 64 69.6
Employee 28 304

Table 2 showed that the highest age group was high risk (83.70%), smoking (39.13%),
poor level of knowledge (45.65%), contact history (31.52%), and poor of food security
(45.65%). The knowledge of respondents’ variable obtained by calculating the mean
value of the respondents’ answers.

Table 2: Frequency Distribution of Independent Variables (n=92)

Variables f %
Age
High risk ( = 26 years) 77 83.70
Low risk ( < 25 years) 15 16.30
Smoking habit
Non-smoker 50 54.35
Former smoker 36 39.13
Smoker 6 6.52
Knowledge of TB
Good 50 54.35
Poor 42 45.65
Contact history
No 63 68.48
Yes 29 31.52
Food security
Good 50 54.35
Poor 42 45.65
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Table 3: Association between Age, Smoking Status, Knowledge of TB, Contact
History, and Food Security with TB Incidence

. Cases (n=46 Control (n=46 OR
Variables n ( %) = ( %) P-Value (95% Cl)
Age
Low risk 3 26.09 12 6.52
High risk 43 73.91 34 93.48 0.018 5.06 (1.32-19.37)
Smoking habit
Non-smoker 21 42.0 29 58.0
Former smoker 4 66.7 2 33.3 0.137 0.52 (0.22-1.23)
Smoker 21 58.3 15 41.7 0.701 1.43 (0.23-8.84)
Knowledge of TB
Good 20 43.48 30 65.22
Poor 26 56.52 16 34.78 0.038 2.44 (1.05-5.65)
Contact history
No 27 58.70 36 78.28
Yes 19 41.30 10 21.74 0.046 2.53 (1.02-6.32)
Food security
Good 20 43.48 30 65.22
Poor 26 56.52 16 34.78 0.038 2.44 (1.05-5.65)
Table 4: Multivariate Analysis of Risk Factors of TB Incidence
Variables P-Value OR (95% CI)
Age 0.033 4.52 (1.13-17.99)
Contact history 0.077 2.39 (0.91-6.31)
Knowledge of TB 0.127 1.99 (0.82-4.84)
DISCUSSIONS

Our findings showed that high risk age (adult) was the strongest risk factor that
associated with TB incidence. Adults are more likely than children to get TB. The
incidence rise with age among those who are 15 years of age and older.?13 The risk
of tuberculosis susceptibility is markedly elevated in high-risk age individual. It is
indicating that the older population is one of the main reservoirs for M. tuberculosis
infection. This could be happened because of older adult immune system usually
decline and more likely to get sick, especially TB.14-16

TB is a unique problem among the elderly due to a combination of factors, such as
aging-related immunodeficiency, the possibility of developing new immune-depressive
disorders associated with other comorbidities, and possible drug interactions between
anti TB drugs and other prescriptions.'>"18 Furthermore, there is information
specifically available regarding tuberculosis in elderly individuals. In addition, adults
who carrying out busy activities and poor working condition are more susceptible to
disease due to a weak immune system. This findings is in line with previous studies
that demonstrated an association between age and the incidence of TB.1214-16.19

TB contact was another risk factors of TB incidence in the study area. TB contacts are
defined as individuals who have exchanged airspace or close contact with someone
who was active TB for any length of time. These people could be friends, coworkers,
classmates, or other members of the household. The danger of contracting the
disease is very high for those who are in close proximity to someone who has active
TB. Extended and close contact increases the chance of tuberculosis infection.1.20.21
In addition, it is crucial to find, identify, and evaluate contacts for TB infection and
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disease as soon as possible. It is estimated that 1% of all TB contacts require medical
attention because they have TB disease at the time of the contact inquiry.
Furthermore, between 20% and 30% of TB contacts have Mycobacterium tuberculosis
infections and, in the event that latent TB infection (LTBI) is not identified and treated,
may develop TB illness. In order to stop TB infection in the community, TB contacts
should be investigated systematically and actively.?>22 This findings is consistent with
other previous studies that have determined association between having contact
history with TB cases and the incidence of TB.11:20.21.24.25

In the multivariate analysis we found that knowledge was not related to TB incidence.
However, in the bivariate analysis knowledge was related to the incidence of TB. As
much as 26 out of 46 (56.52%) TB cases were poor level of knowledge. Poor level of
knowledge about TB causes, symptoms, transmission, prevention and free treatment
can increase a person's risk of being infected with TB.”?% We found that 88.9% of
respondents know that someone could be infected with TB through inhaling TB bacilli,
however, the majority believed that smoking, sharing food and eating from the same
plate were the causes of TB. It can be concluded that there was a gap of knowledge
of TB which increased the risk of TB incidence. A crucial factor is the respondents’
familiarity with tuberculosis. Delays in seeking a diagnosis and poor treatment
adherence are both results of inadequate respondents' knowledge of tuberculosis.
Healthcare seeking is delayed due to a lack of awareness and inadequate knowledge
about TB symptoms. Owing to the respondents' comparatively low level of familiarity
with TB, public education campaigns regarding the illness are clearly needed.?’-2°

Our study resulted that smoking habits was not associated with the incidence of TB.
However, our study revealed that smoker were 1.4 times more likely to get infected of
TB than those who non-smoker. Smoking habits impacts the immune system, smokers
more susceptible to TB infection. Smoking habits will damage the lung defense
mechanism called muccociliary clearance. The cilia, which are microscopic hairs in
the lungs, become inflamed and cease to function when exposed to smoke. Phlegm
and other particles are expelled from lungs with the aid of the cilia.112303% |n addition,
the variable of food security was not associated with the incidence of TB. Food security
is defined as the condition of a person who has access to sufficient, safe and nutritious
food to fulfill the needs of a healthy life. Our study resulted that 64% of households
with TB were food insecure. TB cases and food security are fundamental problems
that can be interrelated. Household food insecurity can affect the ability of family
members to ward off infectious diseases such as TB. Nutritional status in TB patients
is closely related to food security.3>-34 Our study just assesses the individual risk
factors, it would be better if the physical environment of the house such as lighting,
occupation density, ventilation, humidity and temperature were also assessed to
determine whole risk factors of the TB incidence in the study area.

CONCLUSION

Our study resulted that there was a relationship between age, knowledge, having
contact history with TB patient, and food security with the incidence of TB in Pidie Jaya
District, Aceh, Indonesia. Among all the variables, age was the most risk factor of TB
incidence. Therefore, it is necessary to educate people in high-risk age groups to
increase awareness of being infected with TB. Apart from that, the development of risk
factor-based TB surveillance instruments also needs to be carried out routinely and
continuously.
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