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ABSTRACT 

Background: TB screening in children having close contact with smear-positive TB patients is urgent to conduct to 

improve the case detection rate and to achieve the “End TB” target. In fact, the implementation of screening in Indonesia 

is still inadequate. Objective: To analyze the factors associated with the non-adherence of TB screening in children aged 

<15 years with smear-positive TB patients’ close contact. Methods: A cross-sectional study was conducted in Semarang 

between February and August 2020. Subjects were children <15 years old with smear-positive TB patient's close contact. 

Data were collected from interviewed parents or guardians of the child using a structured questionnaire. Chi-square or 

Fisher's exact test analysis was used to identify the factor associated with non-adherence to TB screening in children. 

Results: A total of 84 children were recruited into this study. The proportion of children who did not undergo the 

screening is still high (86,9%), and there was a significant association with children's age (OR 13,556, 95% CI=3.135-

58,613), parents' age (OR 41,143, 95% CI=4,025-420,604), parents’ education level (OR 0,114, 95%CI=0.027–0.477), 

distance to health facilities, knowledge level, perceived barriers, and cues to action. There was no significant association 

between children’s gender, economic level, perceived threats with non-adherence of screening. Conclusion: Children and 

parents’ age, education level, distance to health facilities, knowledge level, perception of barriers, and cues to action 

associated with the non-adherence of TB screening in children aged <15 years with smear-positive TB patients’ close 

contact. 

 Keywords: children, non-adherence, screening, tuberculosis 

 

 

INTRODUCTION 

Tuberculosis (TB) is an infectious disease caused 

by the bacteria Mycobacterium tuberculosis becomes 

one of the ten leading causes of death in the world. 

This disease is a tropical disease that frequently 

occurred in low-income populations in developing 

countries (neglected tropical disease). World Health 

Organization reported that Indonesia ranked the third 

highest burden of TB cases after India and China.[1] 

Semarang City Health Office data shows that the 

number of TB patients in 2018 was 4.252 cases, and 

20% of them were TB cases in children.[2] The risk 

of TB infection increased in children (<15 years), 

people with low immunity, and people who live in 

the same house with TB patients.[3–5] The incidence 

of TB cases in children aged <15 years is high 

because the immune system is still not functioning 

optimally in preventing infection.[6, 7] The 

implementation of screening in children aged <15 

years with smear-positive TB patients’ close contact 

has considered urgent to reduce morbidity and 

mortality in achieving the target of the national TB 

control program towards elimination in 2035 and 

Indonesia TB Free in 2050.[8]  

The Case Detection Rate (CDR) in Semarang in 

2018 was 65% with an initial target of 85%. CDR is 

the proportion of the number of new smear-positive 

TB patients calculated within one area. TB case 

finding or CDR is a method used to assess progress 

in TB control with a national target of at least 

70%.[9] According to Community Lung Health 

Center (BKPM) Semarang, there has been a decrease 

in the case detection of  TB in children from 2016 to 

2018. Problems that may arise in finding TB cases in 

children in Indonesia include inadequate diagnosis, 

recording, and reporting systems. 

Previous studies reported that some people who 

were in close contact with TB patients didn’t 

undergo screening because they didn’t feel any 

symptoms and signs of TB.[10] People who don’t 

feel any symptoms can also be infected with TB, this 

condition is called latent infection.[11] Some studies 

have revealed other factors that can influence 

screening behavior in adults with TB patients’ close 
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contact, such as the role of health workers/health 

cadres in carrying out active findings, 

sociodemographic factors (age, gender, education, 

etc.), knowledge, and health belief model 

(HBM).[5,10,12,13] Some studies stated that parents' 

perceptions and knowledge levels about TB 

significantly influence TB incidence in children.[6, 

14] This shows that parents play a crucial role in 

their children's health. So far, some previous studies 

indicate that the proportion of non-adherence to 

adults contact screening is known to be relatively 

high in the range of 70-80%.[13,15] No data has 

been found regarding non-adherence of screening in 

children with TB patients’ close contact. 

The factors associated with the non-adherence of 

screening in children need to be investigated as the 

basis of interventions to minimize the occurrence of 

non-adherence in screening that can increase active 

case finding. Many studies have addressed the 

factors associated with the non-adherence of TB 

screening on TB patients’ close contact, but the 

majority of these studies have focused on adult 

contacts only. There has not been found any research 

regarding the factors associated with the non-

adherence of TB screening in children with smear-

positive TB patients’ close contact. This research 

aims to analyze the factors associated with the non-

adherence of screening in children aged <15 years 

old with smear-positive TB patients’ close contact. 

 

METHOD 

This cross-sectional study was conducted in 

Semarang between February and August 2020. 

Subjects in this study were children aged <15 years 

with smear-positive TB patients’ close contact. The 

TB patients as source cases were identified at RSUD 

K.R.M.T Wongsonegoro, Puskesmas Kedungmundu, 

and Puskesmas Bandarharjo Semarang. The 

inclusion criteria of this study are parents willing to 

follow and cooperate throughout the research 

procedures as interviews and filling out 

questionnaires. The exclusion criteria included 

children who had or are currently diagnosed with TB 

and/or received anti-tuberculosis drug therapy. 

Close contact is defined as contact with a 

duration of 8 hours per day or living in the same 

house with an adult smear-positive TB patient.[16] 

Contact screening is defined as the first step to find 

active TB cases in children with smear-positive TB 

patients’ close-contact includes observation of 

symptoms and follow-up examinations according to 

the flow of TB diagnosis in children with or without 

symptoms.[7] 

The subjects in this study were selected using a 

consecutive sampling method. The research began 

with recording patient medical records, 

communicating by telephone or direct visits to 

patients with children aged <15 years, followed by 

informed consent, and filling out questionnaires, 

guided by the researcher. 

For the descriptive analysis, we evaluated the 

following risk factors: age, gender, education level, 

economic level, distance from house to health 

facilities, level of knowledge about TB, perceived 

threat, perceived barriers, and cues to action. We 

used Chi-square and Fisher’s exact tests to compare 

differences in the proportions of each categorical 

variable. Fisher’s exact test was used as an 

alternative test for data that didn’t meet the 

requirements of the Chi-square test. The odds ratio 

(OR) was used to measure the association of the 

independent and dependent variables. A 95% 

confidence interval (95% CI) was used in this study. 

Data with a p-value <0.05 was considered 

statistically significant. 

 

RESULTS 

There were 84 subjects, consisted of 44 boys, 

and 40 girls. The results showed that the average age 

of the children was 5.13 ± 4.52 SD (Standard 

Deviation), while the parents were 38,46 ± 10,92 SD.  

Parents aged <20 years were not found. Most of the 

parents have a high level of education (70,2%) and 

middle-high economic level (86.9%). The average 

family income was Rp 808.347 ± 365.531 range from 

Rp 187.500 to Rp 2.200.000. The majority of 

subjects’ houses were far from the health facilities 

(57.1%). The average levels of knowledge, perceived 

threat, perceived barriers, and cues to action on 

parents were 7.18 ± 1.90 SD respectively; 7.58 ± 

2.66 SD; and 3.98 ± 3.23 SD. The proportion of non-

adherence to screening in children with smear-

positive TB patients’ close contact was 86.9%. The 

characteristics of the subjects are presented in table1. 
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Table 1. Characteristics of the subjects 

Variable N % 

Children’s age   

 ≤5 years 64 76,2 

 >5 years 20 23,8 

Parents’ age   

 20 – 60 years 79 94,0 

 >60 years 5 6,0 

Children’s gender   

 Male 44 52,4 

 Female 40 47,6 

Parents’ education 

level 
  

 Low 25 29,8 

 High 59 70,2 

Economic level   

 Low 11 13,1 

 Middle-high 73 86,9 

Distance to health 

facilities 
  

 Far 48 57,1 

 Near 36 42,9 

Knowledge of TB    

 Poor 23 27,4 

 Good 61 72,6 

Perceived threats   

 Negative 13 15,5 

 Positive 71 84,5 

Perceived barriers   

 Negative 42 50,0 

 Positive 42 50,0 

Cues to action   

 Negative 55 65,5 

 Positive 29 34,5 

Non-adherence   

 Disobedient 73 86,9 

 Obedient 11 13,1 

 

Table 2 shows that children’s age factor has a 

significant association (p <0.001) with non-

adherence to TB screening OR value indicating that 

children aged ≤5 years have a 13,556 times greater 

risk of non-adherence to TB screening. The parents’ 

age factor has a significant association (p <0.001) on 

the non-adherence of TB screening, with the OR 

value indicating that the age of 20-60 years old has a 

41,143 times greater risk of non-adherence to TB 

screening. The parents’ education level has a 

significant association (p = 0.002) on the non-

adherence of TB screening, with the OR value 

indicating a low level of parents’ education at 0.114 

times the risk of non-adherence to TB screening. 

Distance to health facilities (p <0.001), parents’ 

knowledge (p = 0.023), perceived barriers (p = 

0.001), and cues to action (p <0.001) have a 

significant association with the non-adherence of TB 

screening. Factors that didn’t have significant 

association with non-adherence were children’s 

gender (p = 1,000), economic level (p = 0.192), and 

perceived threats (p = 0.138). 

 The level of parents’ education was considered 

“low” if they did not attend school/graduated from 

elementary school/junior high school and “high” if 

they graduated from high school/higher. The 

economic level was measured by the position of the 

family in the community, based on the amount of 

parental income each month. The income was 

measured by the regional minimum wage of 

Semarang divided by the number of the family 

members. The economic level was considered “low” 

if the result of the distribution is ≤ Rp 425,000.00 

and “middle to high” if the distribution is > Rp 

425,000.00. The distance to the health facility is 

“near” if the distance is <4 kilometers and “far” if the 

distance is ≥4 kilometers. Parents' knowledge about 

TB was considered “poor” if the number of correct 

answers is <70% and was considered “good” if the 

number of correct answers is ≥70%. 

 Non-adherence is the behavior of individuals 

who fail to comply with the health promotion plan or 

therapeutic plan that has been agreed by the 

individual, family, or community with health 

professionals, resulting in clinically ineffective or 

partially ineffective results. 

 

DISCUSSION 

This study showed that more than half (86.9%) 

of the children aged <15 years with smear-positive 

TB BTA patient contacts in the of RSUD K.R.M.T 

Wongsonegoro, Puskesmas Kedungmundu, and 

Puskesmas Bandarharjo Semarang, who were the 

subjects of this study, had not done the screening. 

The implementation of adequate screening is one of 

the efforts to increase case finding in achieving the 

national TB control target, towards elimination by 

2035 and Indonesia free TB in 2050. The high non-

adherence proportion can be a barrier to achieving 

this target. Several factors examined in this study 

showed significant association to non-adherence of 

screening, there are children’s age, parents’ age, 

parents’ education level, distance to the health 

facilities, parents’ knowledge of TB, perceived 

barriers, and cues to action. 
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The results showed that the children’s age was 

one of the significant factors associated with the non-

adherence of screening in children with smear-

positive TB patients’ close contact (p <0.05). Parents 

who had children aged ≤5 years have a 13,556 times 

greater risk of non-adherence to undergo TB 

screening (OR = 13,556; 95% CI = 3.135-58,613). 

This result is inconsistent with the results of the 

study in London, Yogyakarta, and Semarang. These 

studies stated that TB symptoms are more visible in 

children aged ≤ five years because they have a 

greater risk of TB infection development to be TB 

disease due to the imperfect cellular immunity. 

Parents are more likely to become aware of it and 

taking screening actions, which can reduce the risk of 

non-adherence.[17–19] Age ≤ five years is also an 

important period for children because it is a critical 

period for a tremendous impact on children's 

development, which allows parents to provide more 

care and attention when their children are still 

young.[20] This discrepancy can be caused by the 

limited number of subjects and the possible uneven 

demographic distribution so that it can’t represent the 

overall condition. 

 

 

Table 2. Chi-square analysis of non-adherence to TB screening 

Variable 

Non-adherence 

p
 

OR 95% CI Disobedient Obedient 

n % n % 

Children’s age        

 ≤5 years 61 83,6 3 27,3 <0,001* 13,556 3,135 – 58,613 

 >5 years 12 16,4 8 72,7    

Parents’ age        

 20 – 60 years 72 98,6 7 63,6 <0,001* 41,143 4,025 – 420,604 

 >60 years 1 1,4 4 36,4    

Children’s gender        

 Male 38 52,1 6 54,5 1,000
 

0,905 0,253 – 3,230 

 Female 35 47,9 5 45,5    

Parents’ education level        

 Low 17 23,3 8 72,7 0,002* 0,114 0,027 – 0,477 

 High 56 76,7 3 27,3    

Economic level        

 Low 11 15,1 0 0 0,192 – – 

 Middle-high 62 84,9 11 100    

Distance to health 

facilities 
       

 Far 48 65,8 0 0 <0,001* – – 

 Near 25 34,2 11 100    

Knowledge of TB         

 Poor 23 31,5 0 0 0,023* – – 

 Good 50 68,5 11 100    

Perceived threats        

 Negative 13 17,8 0 0 0,138 – – 

 Positive 60 82,2 11 100    

Perceived barriers        

 Negative 31 42,5 11 100 0,001* – – 

 Positive 42 57,5 0 0    

Cues to action        

 Negative 55 75,8 0 0 <0,001* – – 

 Positive 18 24,7 11 100    

*Significant (p <0.05) 

 

The parents’ age factor also has a significant 

association on non-adherence to TB screening in 

children  with smear-positive TB patients’ close 

contact (p <0.05). The results showed that parents 

aged 20-60 yers had 41,143 times greater risk of 

being disobedient to do screening to their children 
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who had close contact with smear-positive TB 

patients (OR = 41,143; 95% CI = 4,025-420,604). 

The results of the analysis are consistent with study 

in London, Pandeglang, and Denpasar which stated 

that busy parents at productive age (20-60 years) 

associated with the non-adherence of TB screening in 

children due to the lack of time available to perform 

the screening procedures.[10,15,17] The 

implementation of TB screening in children 

supposed to be done by various age groups so that 

productivity doesn’t become a barrier to do 

screening. Parents should be more understanding of 

the importance of children's health, which will have 

long-term effects on children's lives later. 

The parents’ education level factor has a 

significant association with the non-adherence of TB 

screening in children with smear-positive TB 

patients’ close contact (p <0.05). It was found that 

the low parents' education level acts as a protective 

factor, which means that parents with higher 

education level tend to be less obedient to perform 

screening in their children than those with low 

education level (OR = 0.114; 95% CI = 0.027–

0.477). These results are consistent with the study in 

Pandeglang, where low education level acts as a 

protective factor for non-adherence of TB screening 

(OR = 0.449), but inconsistent with studies in Ghana, 

Malawi, Pasirkaliki, China, Magelang. Studies in 

Ghana and Malawi reported that there was no 

significant association found, whereas studies in 

Pasirkaliki, China, and Magelang stated that there 

was a significant association, but low education level 

increased the non-adherence of TB 

screening.[10,13,21–24] The three previous studies 

(Pasirkaliki, China, Magelang) showed that the 

higher the level of education, the easier it is for 

someone to accept the information they get. This is 

important to change people's behavior, in this case 

increasing adherence to TB screening. The 

discrepancy with the previous studies could be 

caused by linkages with other factors such as 

knowledge of TB, occupation, age (productivity), 

and any other perceptions (HBM). In this case, 

individuals with good TB knowledge do not always 

come from highly educated circles. Knowledge about 

TB can also be provided in various ways such as 

counseling so that anyone can have good knowledge 

of TB.[25,26] Individuals with higher education 

levels are more likely to have sedentary jobs and tend 

to prioritize work so that their children get less 

attention. It is also associated with the level of non-

adherence of TB screening.[13,21,27] The low level 

of parents’ education is a protective factor against 

non-adherence to TB screening, assuming that the 

level of education does not guarantee a person's level 

of knowledge in this study, especially regarding 

TB.[25] Also, it is necessary to assess the complexity 

of sociodemographic and HBM component’s 

relationships to the non-adherence of TB 

screening.[23,28,29] 

The results of this study showed that the distance 

to health facilities is one of the factors which 

significantly associated with the non-adherence of 

TB screening in children with smear-positive TB 

patients’ close contact (p<0.05). The results are 

consistent with previous research in Pandeglang and 

China, where the long distance to health facilities 

increases the risk of non-adherence to TB screening. 

The distance of the health facilities is also related to 

the problem of long travel time, as well as the 

transportation costs become expensive.[10,23]  

The parents knowledge about TB was obtained 

as one of the factors that significantly associated with 

the non-adherence of TB screening in children with 

smear-positive TB BTA patients’ close contact 

(p<0.05). The results are consistent with previous 

studies in Pandeglang and Magelang which stated 

that poor knowledge increases the risk of non-

adherence to TB screening.[10,24] Information is 

initially received by a person only as a data or if 

according to Notoatmodjo knowledge level is 

"know", while “knowledge” can be useful for 

directing action, in this case if the knowledge of 

parents are good, it can lead to the TB screening 

action.[14,24,26] Efforts to improve knowledge are 

necessary, providing information in the right way can 

improve knowledge and affects someone's perception 

so that it can indirectly be a cue to action.[13,23,25] 

Perception factor of parents was also found to be 

one of the factors that significantly associated with 

the non-adherence of TB screening in children with 

smear-positive TB patients’ close contact (p<0.05). 

The results are consistent with previous theories and 

studies in Pasirkaliki, Surabaya, and China which 

stated that the greater a person's view of perceived 

barriers (perceived barriers positive), the greater 

level of non-adherence that occurs. A common 

problem is the lack of time due to work, which can 

indirectly be related to economic factors.[13,23,25] 

Improvements are needed related to the perceived 
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barriers, such as knowledge factors, perceived 

threats, and economic level. 

Parents’ cues of action was found as one of the 

factors that significantly associated with the non-

adherence of TB screening in children with smear-

positive TB patients’ close contact (p<0.05), but the 

odds ratio is unknown. These results are consistent 

with the theory which states that cues of action act as 

signals for a person to perform an action or behavior, 

in this case to conduct screening in children with 

smear-positive TB patients’ close contact. The cues 

can be in the form of symptoms or signs in the 

children, the invitation from relatives, the invitation 

from health workers through counseling, or messages 

in the mass media. The less score (cues acting 

negatively), the more non-adherence to TB screening 

in children.[23,25] 

Some factors that did not have significant 

association with the non-adherence of TB screening 

in children are the children’s gender, economic level, 

and perceived threats. The results of this study 

showed that the children’s gender did not have a 

significant association with the non-adherence of 

screening in children smear-positive TB patients’ 

close contact (p=1,000; OR=0.905; 95%CI=0.253-

3.230). The results are consistent with previous 

studies in Malawi and China but contradict with 

research in Vietnam.[10,22,23,30] Study in Vietnam 

stated that men tend to get more attention and are 

considered more important because they become a 

financial source later, so they get higher health 

priorities than women.[22] 

The economic level of the family did not have a 

significant association with the non-adherence to 

screening in children with smear-positive TB 

patients’ close contact (p=0.192). The statement is 

inconsistent with studies in Pasirkaliki, Iraq, 

Pakistan, and Somalia that stated that economic 

status associated with the non-adherence of TB 

screening. Participants with low economic levels in 

the study mostly didn’t have time to go to health 

facilities because they had to work for their 

families.[13,14,31] These discrepancies can be 

attributed to other factors, such as knowledge about 

TB and HBM perception. The economic level 

doesn’t always guarantee that someone's knowledge 

is good either, and it can associated with the non-

adherence of TB screening.[30] 

The perceived threats factors didn’t have a 

significant association with the non-adherence to 

screening in children with smear-positive TB 

patients’ close contact (p=0.138). These results are 

inconsistent with the previous study in Denpasar 

which showed that individuals with low perceived 

threats (negative perceived threats) are less likely to 

undergo TB screening.[15] Perceived threats consist 

of perceptions of seriousness and vulnerability. Study 

in Semarang reported that the perceived vulnerability 

had a significant influence with TB transmission 

protection behavior in children, this was because 

many of the parents considered themselves 

vulnerable to transmit TB so that they performed TB 

transmission protection behavior in children.[4] 

These discrepancies can be caused by the limited 

number of subjects, as well as linkages with other 

factors, such as the lack of time, constraints on 

access and distance to health facilities (perceived 

barriers), and knowledge factors.[23,29]  

The limitation of this study is that the design 

used in this study is cross-sectional, so it has 

weakness in seeing risk factors and their effects, and 

can’t describe the course of the disease. This design 

has the weakest appearance, compared to the case 

control or cohort design which analyzes the causal 

relationship between variables and then follows up 

the changes. 

The data of this research were examined using 

questionnaires sent by telephone and chatting 

application, so that there are some biases in the data. 

Direct observation and assessment of the subject and 

the environment associated with the variables can 

reduce the incidence of data bias. It is possible to add 

or change the variables for the non-adherence of TB 

screening in children with smear-positive TB 

patients’ close contact.  

 

CONCLUSION 
There was significant association between 

children’s age, parents’ age, parents’ level of 

education, the distance of health facilities, 

knowledge level, perceived barriers, and cues to 

action with the non-adherence of screening in 

children aged <15 years with smear-positive TB 

patients’ close contact. There was no significant 

association between children’s gender, economic 

level, and perceived threat on non-adherence to 

screening in children aged <15 years with non-

adherence of screening in children aged <15 years 

with smear-positive TB patients’ close contact. 
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Further research needs to be done using 

multivariate analysis, as well as the addition or 

replacement of other variables that can still be 

possible to use. Study with a larger number of 

subjects may be considered in the future. Education 

and more understanding to the public regarding TB 

disease, especially TB in children, needs to be done, 

so that people can be more active and responsive to 

do screening in children with smear-positive TB 

patients’ close contact. 
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