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ABSTRACT

Background: The implementation of isoniazid preventive therapy (IPT) among children under five years old in
close contact with sputum smear-positive TB patients is still low. Only 21,7% of children implemented the IPT
in Central Java in 2017. Assessment of the barriers to IPT implementation needs to be carried out in the control
of child TB cases. Objective: To analyzed the barriers to IPT implementation among children under five years
old in close contact with sputum smear-positive TB patients. Methods: A cross-sectional study was conducted
among children (age <5 years) in close contact with sputum smear-positive TB patients. Data were collected
from KRMT Wongsonegoro Hospital, Dr. Adhyatma, MPH Hospital, Puskesmas Kedungmundu, and Puskesmas
Bandarharjo. Structured questionnaires were used to obtain sociodemographic information and to identify
associated barriers to IPT implementation. The data were analyzed using Fisher’s exact test. Results: The
majority (93,3%) of the total subject (75) of this study did not implement the IPT. The results of the bivariate
analysis showed that distance to health facilities (p=0.024), perceived barriers (p=0.016), and cues to action
(p=0.001) had a significant association as barriers to IPT implementation. Meanwhile age (p=0.622), gender
(p=2.121), education level (p=0.073), economic level (p=0.521), knowledge level (p=0.166), and perceived
threats (p=0.316) had no significant association as barriers to IPT implementation. Conclusion: IPT
implementation rate was low. The barriers were distance to health facilities, perceived barriers, and cues to
action.
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INTRODUCTION The implementation of IPT in children is still

Tuberculosis (TB) is the major cause of low. The percentage of children who missed the
death in the world from an infectious agent. It is IPT in the world in 2018 was 73% and 90% in
estimated that there are 10 million people who Indonesia [1]. The Central Java Health Office

suffered from TB in the world in 2018, 1 million reported that the percentage of children under
of whom are children [1]. The findings of TB in five years old who have implemented IPT was
children in Indonesia amounted to 9% of the only 21.7% with a target of 30% [6]. Risk
total TB cases in all age groups in 2015, while in factors such as demographic factors, structural
Central Java TB cases in children had a share of factors, and health belief model (HBM) can
11.16% in 2018 [2,3]. cause a low rate of IPT implementation [7,8].
Children under five years old in close Demographic factors like gender and
contact with adult sputum smear-positive TB age can influence the implementation of IPT.
patients are the individuals most susceptible to Research conducted in Kenya stated that girls
TB infection. The government launched the had a 1.9 times greater risk of not carrying out
Isoniazid Preventive Therapy (IPT) program and IPT than boys [9]. A study conducted in Rwanda
regulated in the Regulation of the Minister of shown that children aged >3 had a 29 times
Health Republic of Indonesia Number 67 Year greater risk of not getting the IPT [10]. HBM
2016 to prevent the growth of child TB cases describes factors such as knowledge, attitude,
[4]. IPT significantly reduced the incidence of beliefs, and perceptions that influence patient
active TB. The percentage of IPT successfulness behavior, including treatment compliance. HBM
in reducing the risk of active TB in children is components such as perceived threats and
59% and 96.3% in people with HIV/AIDS [5]. perceived benefits are the strongest predictor of
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TB treatment adherence [11]. Other research on
medication adherence stated that the five
components of HBM (perceived vulnerability,
perceived seriousness, perceived benefits,
perceived barriers, and self-efficacy) affected
treatment compliance [12].

This study aimed to identify the barriers
to IPT implementation in children under five
years old in close contact with sputum smear-
positive TB patients. This information is urgent
as a basis for intervention in controlling child
TB cases.

METHODS

An analytic observational study with a
cross-sectional design was conducted to assess
the prevalence and association of barriers to IPT
implementation [13]. This research was
approved by the Health Research Ethics
Committees of the Faculty of Medicing,
Diponegoro University. The ethical clearance
number is 105/EC/KEPK/FK-UNDIP/V1/2020.
This research was conducted at KRMT
Wongsonegoro Hospital, Dr. Adhyatma, MPH
Hospital, Puskesmas Kedungmundu, and
Puskesmas Bandarharjo in June-August 2020.

The subjects of the study were 75
children aged 0-5 years, had close contact
(contact >8 hours/day or lived in the same
house) with adult sputum-smear positive TB
patients, and were not suffering/had ever
suffered from TB disease or undergoing TB
treatment. The medical records of sputum
smear-positive  TB  patients in  KRMT
Wongsonegoro Hospital, Dr. Adhyatma, MPH
Hospital, Puskesmas Kedungmundu, and
Puskesmas Bandarharjo was used to obtain the
secondary data in order to select the subjects.
Selection of subjects using a consecutive
sampling method.

The independent variables in this study
were age, gender, education level, economic
level, distance to health facilities, level of
knowledge, perceived threats, perceived
barriers, and cues to action. The dependent
variable in this study was the implementation of
IPT in children under five years old in close
contact with sputum smear-positive TB patients.
The questionnaires that had been tested for
validity was filled out by the parents/guardians
of the research subjects via offline or online
meeting to obtain the primary data. The data that
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had been collected were analyzed with
univariate analysis, followed by Fisher's exact
bivariate test. A p-value of <0.05 was
considered  statistically  significant.  The
prevalence value is expressed by the value of the
prevalence ratio (PR) with a confidence interval
of 95% (95% ClI).

RESULTS

The characteristics of the research
subjects are shown in Table 1. The results of this
study were obtained from 75 children, 43
children were male and 32 children were female.
The average child’s age was 2.7 = 1.1 SD with
an age range of 0-5 years old. The average
parent/guardian’s age was 35.4 = 8.8 SD with an
age range of 22-60 years old. Most
parents/guardians had high education levels
(77.3%). The subject’s average economic level
was in the sufficient category (753,388.8 *
317,034.55 SD) with a family income per month
ranging from IDR 187,500 - IDR 2,200,000.
Most research subjects had a long distance to
health facilities (70.7%). More than half of
parents/guardians had a high knowledge level
(70.7%), positive perceived threats (80%), and
positive perceived barriers (54.7%), contrary to
positive cues to action (25.3%).

The results of bivariate analysis of
barriers to IPT implementation in children under
five years old in close contact with sputum
smear-positive TB patients are shown in Table
2. The results of the bivariate analysis showed
that distance to health facilities (p=0.024),
perceived barriers (p=0.016), and cues to action
(p=0.001) had a significant association as
barriers to IPT implementation. The prevalence
of long distance to health facilities was 11.556
times greater to be a barrier to IPT
implementation.
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Table 1. Characteristic of research subjects

Characteristics N =75 (%)
Child’s age, years, mean + SD 27+11
Child’s gender, male 43 (57.3)
Parent/guardian’s age, year, mean £ SD 35.4+8.8
Parent/guardian’s education level
Did not finish elementary school 1(1.3)
Elementary school graduate 34
Middle school graduate 13 (17.3)
High school graduate 54 (72)
D3/Bachelor degree 4 (5,3)
Economic level
Insufficient 10 (13.3)
Sufficient 65 (86.7)
Distance to health facilities
<4 km 22 (29.3)
>4 km 53 (70.7)
Knowledge level
High 53 (70.7)
Low 22 (29.3)
Perceived threats
Negative 15 (20)
Positive 60 (80)
Perceived barriers
Negative 34 (45.3)
Positive 41 (57)
Cues to action
Negative 56 (74.7)
Positive 19 (25.3)
DISCUSSION transportation costs are expensive, and patients
This study involved 75 research feel their time wasted because they have to go to

subjects, 70 of whom did not implement IPT.
This shows that the rate of IPT implementation
is still low and can have a negative effect on
controlling TB cases in children. Identification
of the barriers to IPT implementation was
carried out to overcome this problem.

The demographic factor that had a
significant association as a barrier to IPT
implementation in this study was the distance to
health facilities with a p-value of 0.024 (PR
11.556, 95% CI 1.211-110.28). The long-
distance to health facilities had a greater
prevalence of 11.556 times to be a barrier to IPT
implementation in children under five years old.
This result is in line with studies in Kudus
(p=0.000) and Bogor (p=0.000) regarding TB
treatment compliance. The long-distance to
health facilities makes it difficult for patients
because the access is not available,
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distant  health  facilities.  Research by
Yulisetyaningrum et al. in 2019 stated that
regulating the distribution of health facilities
was important to control this issue [14-16].
Other demographic factors, namely
child’s age (p=0.622), child’s gender (p=2.121),
economic level (p=0.521), and parent/guardian’s
education level (p=0.073) did not have a
significant association as a barrier to the
implementation of IPT in this study. This can be
influenced by the limited number of research
subjects as indicated by the wide confidence
interval in this study [17]. The majority of
children who did not undergo IPT were >2 years
old, although age did not affect this study, this
result is in line with a study in India regarding
IPT adherence (95% CI 0.7-1.6) [18]. Parents
worry about their younger children more
because they are considered more susceptible to
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disease, and older children are usually
embarrassed if they look different from their
peers [10,19]. The gender factor that did not
have a significant association as a barrier is in
line with studies in India (95% CI 0.8-1.5), New
Zealand (p=0.09), and Nigeria (p=0.750)
regarding adherence to child medication [18—
20]. These results, however, contrast with
findings from a research that was conducted in
Kenya where boys were influential as a factor in
the failure of IPT (p=0.02) [21].

The IPT program has been facilitated by
the Government according to Regulation of the
Minister of Health Republic of Indonesia
Number 67 Year 2016 concerning Tuberculosis
Control. That makes patients free from the
burden to pay for IPT drugs so that it can result
in an economic level not affect a barrier to IPT
implementation [4]. This result is in line with
studies in Jayapura (p=0.42) and Tanzania
(p=0.489) [22,23]. Another demographic factor,
namely the education level did not have a
significant association as a barrier in this study.
This result contrasts with findings from studies
on TB treatment compliance which was
conducted in Indonesian Lung Hospitals
(p=0.000) and Ethiopia (p<0.001), but is in line
with studies in Bogor (p=0.906) and Banyumas
(p=0.569) [15,24-26]. Patients with higher
education tend to understand more about the
dangers of incomplete therapy, giving rise to
perceived threats and thus can be the cues to
comply with treatment, but not all highly
educated patients have good knowledge of TB
[26].

The structural factor in the form of
knowledge level did not have a significant
association as a barrier to the implementation of
IPT in this study (p=0.166). This result is in line
with studies in Palembang (p=0.059) and Bogor
(p=0.079) regarding TB treatment adherence
[14,15]. Knowledge can predict an individual
perceived threats, which in turn can be a
motivation to do healthy behaviors [27]. The
insignificant results in this study could be
related to Notoatmodjo’s statement which says
that the cognitive domain has six levels, namely
knowledge, comprehension, application,
analysis, synthesis, and evaluation. A person
who is at the level of “knowing” might not
understand how to implement the information
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that they have [28]. In this study, perceived
threats did not have a significant association as a
barrier to IPT implementation (p=0.316). That
also can be related to an individual knowledge
level. The insignificant result in this study is in
line with a study in Ethiopia (p=0.061). A
similar result was obtained from research in
Pekalongan which stated that perceived
vulnerability, which is a component of perceived
threats, did not affect treatment adherence
(p=0.272) [27,29].

Factors according to HBM theory that
had a significant association as a barrier to IPT
implementation in this study were perceived
barriers (p=0.016) and cues to action (p=0.001).
Perceived barriers are an individual perception
of the barriers that will be faced in carrying out
health behaviors [30]. The significant result of
this study is in line with studies in Iran (p=0.05)
and Ethiopia (p=0.032) [11,27]. Similar results
were also found in studies in Pekalongan
(p=0.000) and Banjarmasin (p=0.009) regarding
treatment adherence [31,32]. Research on IPT
adherence that was conducted in Indonesia
found that the barriers complained about by
respondents were transportation costs and the
difficulty of administering drugs to children
[33].

Cues to action motivate a person to do
healthy behaviors. This motivation can be
external (information from family, friends,
health workers, or the media) and internal
(symptoms of the disease) [34]. The significant
result in this study is in line with studies in
Ethiopia regarding TB treatment adherence
(p<0.001) [27]. Research in Surakarta (p<0.001)
and Pekalongan (p=0.000) also showed that cues
to action affected treatment compliance [32,35].
Research on IPT adherence in Indonesia found
that respondents who did not give IPT to their
children thought that their children were healthy
so they did not need treatment. Other
respondents said that health workers did not
provide information about IPT so that cues to
action could not be generated [33].

This study has several limitations, aside
from the limited number of research subjects,
the use of self-reported questions on knowledge
of patients on tuberculosis, contact screening,
and INH prophylaxis, could lead to recall and
social desirability biases [36].
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Table 2. Bivariate analysis of barriers to IPT implementation in children under 5 years old in close
contact with sputum smear-positive TB patients

Characteristics Did not Implemented PR 95% CI p-value
implement IPT IPT

Age (n,%)
<2 years 26 (37.1) 2 (40) 0.886 0.139-5.658 0.622
>2 years 44 (62.9) 3 (60)
Gender (n%)
Male 41 (58.6) 2 (40) 0.361 0.333-13.505 2.121
Female 29 (41.4) 3 (60)
Education level (n,%)
Low 14 (20) 3(60) 0.167 0.025-1.095 0.073
High 56 (80) 2 (40)
Distance to health
facilities (n,%)
Far 52 (74.3) 1 (20) 11556  1.211-110.285 0.024*
Near 18 (25.7) 4 (80)
Economic level (n,%)
Insufficient 9 (12.9) 1 (20) 0.590 0.059-5.888 0.521
Sufficient 61 (87.1) 4 (80)
Knowledge level (n,%0)
Low 22 (31.4) 0(0) - - 0.166
High 48 (68.6) 5 (100)
Perceived threats (n,%o)
Negative 15 (21.4) 0 (0) - - 0.316
Positive 55 (78.6) 5 (100)
Perceived barriers (n,%0)
Negative 29 (41.4) 5 (100) - - 0.016*
Positive 41 (58.6) 0 (0)
Cues to action (n,%o)
Negative 56 (80) 0(0) - - 0.001*
Positive 14 (20) 5 (100)

IPT = Isoniazid Preventive Therapy, *Fisher's exact bivariate test is significant if p <0.05

CONCLUSION

IPT implementation rate in this study was
still low. Bivariate analysis results showed that the
distance to health facilities, perceived barriers, and
cues to action had a significant association as
barriers to IPT implementation in children under
five years old, of which had close contact with
sputum smear-positive TB patients.

Healthcare workers are advised to educate
adult TB patients who had close contact with
children under five years old about IPT. A proper
health facility distribution needs to be taken into
account to ensure easy access for patients. Further
research needs to be conducted using a larger

sample size and measurements that yield objective
data.
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