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Background and objective: Due to nonadherence of tuberculosis (TB) patients to treatment, 

complications may arise and if remaining infectious, these patients may infect other people with 

TB. To obtain information about factors associated with nonadherence, we performed a study 

comparing adherent and nonadherent TB patients.

Methods: Adherent and nonadherent patients randomly selected from hospital records in 

one urban and two rural districts were interviewed using semi-structured questionnaires. Key 

informant interviews were done with TB nurses and doctors.

Results: The most frequently mentioned reason for nonadherence to treatment was feeling 

better. Although the drugs were given free of charge, many patients were nonadherent because 

of lack of money. Social support was considered very important for adherence. The study 

indicated that some patients had a negative image about the health care staff, treatment, and 

quality of medication.

Conclusion: Treatment adherence of TB patients receiving treatment in hospitals in Central 

Java might be improved by providing health education about treatment duration and side effects, 

facilitating procedures for receiving treatment free of charge and reducing costs of transporta-

tion and consultation. Qualified friendly health care staff able to motivate patients might further 

improve adherence.
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Introduction
Indonesia ranks third on the list of countries with the highest number of estimated 

incident tuberculosis (TB) cases.1 TB is responsible for 7.7% of the total disease burden 

and approximately 91,000 people die each year of TB in Indonesia.1 To fight against 

the high burden of TB, Indonesia has implemented the Directly Observed Therapy, 

Short-Course (DOTS) strategy in 1995 and has now reached coverage of 100%.1 

In 2006, 5% of new smear-positive TB patients treated under the DOTS strategy 

defaulted from treatment in Indonesia.1 Engagement of the private and public hospitals 

and chest clinics in the DOTS strategy has resulted in an increase in adherence of 

patients with TB treatment.2 DOTS expansion into government and private hospitals 

in Yogyakarta resulted in a decrease in treatment default.3

A systematic synthesis of qualitative studies showed that treatment adherence 

depends on four major factors: structural factors; the social context; health service 

factors; and personal factors.4 On Java adherence of TB patients that receive DOTS 

treatment in the public and private hospitals is low (personal communication). Due to 

nonadherence, patients will not be cured of their disease. This gives complications such 
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as development of severe disease and drug resistance.5 Also, 

these nonadherent patients remain infectious and there is a 

longer period of time when they can infect other people.6

To the best of our knowledge, qualitative research that 

systematically looks at the reasons for nonadherence of 

TB patients in the hospitals has not yet been conducted in 

Indonesia. Research conducted in Timor-Leste systematically 

studied the barriers and the enabling factors for successful 

implementation of the DOTS strategy. The study, performed 

in one rural and one urban area with the lowest treatment 

completion rates, concluded that local cultural practices and 

knowledge as well as socioeconomic factors contribute to 

less than optimal adherence to TB treatment.7

To obtain information about factors that are associated 

with nonadherence in Indonesia, we performed a study com-

paring risk factors for nonadherence, behaviors, and percep-

tions of adherent TB patients with those of nonadherent TB 

patients in public and private hospitals.

Methods
The study was carried out in three districts: two rural 

(Kabupaten Semarang and Grobogan) and one urban (Kota 

Semarang), in Central Java, Indonesia. These districts 

were chosen because they were reachable by car within 

four hours and included enough hospitals that applied the 

DOTS strategy. We included all four public and nine private 

hospitals that provided TB treatment and that were sensitized 

to the DOTS strategy. In these hospitals, patients with at least 

two positive smear results were treated with combi pack or 

fixed-dose combination drugs and in most cases treatment 

was observed and monitored by specially educated TB nurses. 

The aim was for every patient to have an observer, though 

this was not always realized.

An exploratory, comparative, and qualitative descriptive 

study design was used to identify structural factors (side 

effects, duration), patient factors (poverty, gender), social 

context (stigma), and health care service factors that influence 

adherence to TB treatment in the Indonesian context. Patients 

diagnosed with smear-positive TB in 2006 or 2007 and aged 

16 to 80 years, who stopped TB treatment or interrupted 

treatment for two weeks or more (nonadherent) and patients 

who were still following treatment at the time of the study or 

completed treatment (adherent) were eligible for inclusion. 

Patients that were still on treatment had to have completed 

at least four months of treatment to be eligible for inclusion. 

We aimed at interviewing 30 adherent (15 from public and 

15 from private hospitals) and 30 nonadherent TB patients 

(15 from public and 15 from private hospitals).

The district TB officers who are responsible for recording 

and reporting of TB patients in the district provided informa-

tion about TB patients that were eligible for inclusion in the 

study. Additional information on adherence was obtained 

from the TB nurses in the hospitals. The patients were divided 

into three groups, adherent patients (treatment completed or 

still on treatment), nonadherent patients (defaulted or inter-

rupted treatment for two weeks or more), and other patients 

(died, failed, and transfered out). We included TB patients 

from the adherent and nonadherent groups, starting with 

those that were most recently registered.

To obtain the perspective of health care workers about 

adherence to TB treatment, we interviewed key informants 

(TB nurses and lung specialists). Key informants were ran-

domly chosen from a list with all TB nurses and lung special-

ists of the included hospitals. The aim was to interview two 

TB doctors and two TB nurses from the private hospitals and 

two TB doctors and two TB nurses from the public hospitals. 

The key informants were also asked to provide information 

about the organization of the health care system.

For the patient interviews, semi-structured flexible 

in-depth interview guidelines were designed based on infor-

mation obtained from literature and from the key informant 

interviews. Before the interview was conducted, the patient 

was informed about the purpose of the interview and asked 

to sign the informed consent form. The interviews were 

conducted at the house of the patient with the support of 

two Indonesian-speaking research assistants. Each interview 

was recorded on audio tape. The recording was transcribed 

and transcripts were scrutinized to identify emerging 

and recurrent themes. Frequency of different themes and 

categories of answers was counted to identify key issues 

and trends. With SPSS software (v.15.0 for Windows; SPSS 

Inc., Chicago, IL, USA), we performed statistical analysis 

using Chi-square tests or if appropriate Fisher’s exact tests 

to compare factors associated with (non)adherence.

The study was approved by the Diponegoro University 

in Semarang, Indonesia and the ethical review committee of 

the University of Amsterdam, The Netherlands.

Results
A total of 250 patients, 107 from private hospitals and 143 

from public hospitals, were eligible for inclusion in the study. 

We had to trace 130 TB patients to obtain interview results 

from 63 (48%) patients (31 adherent and 32 nonadherent 

patients) (Table 1). Of the 67 patients that could not be inter-

viewed, 19 (15%) had died and 41 (32%) patients had moved 

away or were untraceable. Seven patients were not at home 
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after several attempts to find them. Some patients (6.9%) 

were not available for interview because they had moved to 

another city for work. These were mainly younger patients.

Patient factors
Personal characteristics
We did not find apparent differences among the personal 

characteristics of the adherent and nonadherent patients 

(Table 1). A total of  63 patients, 35 males (55%) and 28 females 

(45%), were interviewed. Adherence of female patients and 

male patients was comparable (p = 0.62). Fifty percent of the 

interviewed male patients reported that their wife was their 

treatment observer, while female patients frequently (53%) 

reported that they were their own observer. The average age 

of the adherent patients was 42.3 (range 21–82) and nonad-

herent patients 43.2 (range 17–78). Also the education level 

of adherent patients (48% high school or more) did not differ 

from that of nonadherent patients (44% high school or more) 

(p = 0.80). Only two of the interviewed patients were Christian, 

both adherent; all the other interviewed patients were Muslim. 

From the adherent patients, four were retreatment patients 

and from the nonadherent patients, 15 were retreatment 

patients that had stopped their treatment again (p = 0.005).

Costs and financial burden
Although DOTS treatment is free of charge, 30% of patients 

that resided in rural areas had to pay a substantial amount 

of money for transportation to the hospital. Additionally, if 

treated in a private hospital, patients also had to pay a doctor’s 

fee. Forty percent of the interviewed nonadherent patients 

mentioned that costs played an important role in determining 

whether they adhered to the treatment.

�If�I�had�the�money,�I�would�have�gone�back�to�the�hospital�

already.

– Five nonadherent patients

The average salary of the nonadherent patients in the pri-

vate hospitals was three times lower than the adherent patients. 

In public hospitals, this difference was less apparent.

Knowledge, beliefs, and attitudes about TB
Most patients (85%) knew that TB is an infectious disease. 

However, only nine patients mentioned that they got TB by 

infection from another person (Table 2). Thirteen patients 

Table 1 The characteristics of interviewed patients of private and public hospitals in central Java 2006–2007

Variable Total Adherent Nonadherent

  
 

(n = 63)  
n (%) 

Private  
(n = 15)  
n (%)

Public  
(n = 16)  
n (%)

Private  
(n = 16)  
n (%)

Public  
(n = 16)  
n (%)

gender

  • Male 35 (56) 6 (40) 10 (63) 11 (69) 8 (50)

  • Female 28 (44) 9 (60) 6 (38) 5 (31) 8 (50)

Age in years 42.9 42.5 41.9 41.4 46.1

  • 40 30 (48) 8 (53) 9 (56) 8 (50) 5 (31)

  • 40 33 (52) 7 (47) 7 (44) 8 (50) 11 (69)

education*

  • none 6 (10) 2 (13) 1 (6.3) 2 (13) 1 (6.3)

  • elementary 27 (43) 9 (60) 3 (19) 7 (44) 8 (50)

  •  high school or more 29 (46) 4 (27) 11 (68) 7 (44) 7 (44)

income in rupiah 552.487, 5 646.200 770.000 213.750 580.000

Religion

  • Muslim 61 (97) 13 (87) 16 (100) 16 (100) 16 (100)

  • christian 2 (3.2) 2 (13) 0 0 0

Area

  • Urban 35 (56) 6 (40) 12 (75) 7 (44) 10 (63)

  • Rural 28 (44) 9 (60) 4 (25) 9 (56) 6 (38)

Type of tuberculosis

  • new 44 (70) 13 (87) 14 (88) 9 (56) 8 (50)

  • Retreatment 19 (30) 2 (13) 2 (13) 7 (44) 8 (50)

Note: *One compliant patient from a public hospital didn’t answer this question.
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thought their disease was caused by stress even though 

they also reported that it was an infectious disease. Another 

13 patients attributed their disease to other reasons such as 

eating spicy food, drinking water chilled with ice cubes, or 

to heredity factors.

With the exception of two patients, all patients included 

from public hospitals knew the duration of the treatment 

and they all knew they had to finish and take the medication 

every day to be completely cured. Half of the nonadherent 

patients from the private hospitals didn’t know the duration 

of treatment, whereas 87% of the adherent patients reported 

that the duration was at least six months.

�The�doctor�only�told�me�to�come�back�when�the�pills�are�

finished.

– Nonadherent elderly male TB patient from an urban 

hospital

Role of the traditional healer
Ten patients used herbs or massages in combination with 

their TB treatment. They said that this didn’t influence their 

adherence. Two patients, who were feeling worse from the 

DOTS treatment, tried a traditional healer after they had 

stopped their DOTS treatment.

�My�family�brought�me�to�a�special�”dukun”,�who�is�known�

in�the�whole�area�for�his�healing�skills.

– Nonadherent male

Reasons for stopping or continuing treatment
Most nonadherent patients gave multiple reasons for quit-

ting their treatment (Table 3). Feeling better was the most 

frequently mentioned reason (47%). The second reason, 

often in combination, was lack of money (44%). Almost 

20% of the nonadherent patients actually thought they were 

healthy at the moment of interviewing. On the other hand 

there were also some nonadherent patients that stopped 

because they were feeling worse (13%) or experienced side 

effects (28%). Thirty percent of the nonadherent patients 

had not received instructions from the health care worker 

about the side effects that could be expected to occur and 

what to do.

Table 2 Knowledge of the TB patients about their disease and the cause

Knowledge Total Adherent Nonadherent

  
 

Private  
(n = 31)  
n (%)

Public  
(n = 32)  
n (%)

Private  
(n = 15)  
n (%)

Public  
(n = 16)  
n (%)

Private  
(n = 16)  
n (%)

Public  
(n = 16)  
n (%)

Cause* 

  • Don’t know 9 (29) 4 (9.5) 4 (27) 1 (5.3) 5 (31) 3 (13)

  • stress/tired 10 (32) 3 (7.1) 4 (27) 0 6 (38) 3 (13)

  • smoking 4 (13) 4 (9.5) 3 (20) 1 (5.3) 1 (6.3) 3 (13)

  • Workplace 4 (13) 6 (14) 2 (13) 2 (11) 2 (13) 4 (17)

  • not TB 3 (10) 0 0 0 3 (19) 0

  • infectious 2 (6.5) 7 (17) 0 5 (26) 2 (13) 2 (8.7)

  • night wind/dust 4 (13) 5 (12) 4 (27) 2 (11) 0 3 (13)

  • Behavior in youth 0 3 (7.1) 0 0 0 3 (13)

  • Other 3 (9.7) 10 (24) 2 (13) 8 (42) 1 (6.3) 2 (8.7)

Duration treatment

  • six months 20 (65) 29 (91) 12 (80) 15 (94) 8 (50) 14 (88)

  • Less or more than six months 7 (23) 2 (6.3) 1 (6.7) 1 (6.2) 6 (38) 1 (6.2)

  • no idea 4 (13) 1 (3.1) 2 (13) 0 2 (13) 1 (6.2)

Consequences if stop treatment*

  • can’t be cured 15 (48) 6 (19) 9 (60) 5 (29) 6 (38) 1 (7.1)

  • Relapse 5 (16) 4 (12) 1 (6.7) 2 (12) 4 (25) 2 (14)

  • Dying 4 (13) 5 (16) 2 (13) 4 (24) 2 (13) 1 (7.1)

  • no idea 10 (32) 7 (23) 5 (33) 2 (12) 5 (31) 5 (36)

  • start again 0 9 (29) 0 4 (24) 0 5 (36)

Note: *More than one answer possible.
Abbreviation: TB, tuberculosis.
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�My�urine�turned�red;�I�thought�it�was�blood�caused�by�the�

medication.�I�thought�it�was�safer�to�stop�the�medication.

– Nonadherent male patient

When the adherent patients were asked why they still 

followed treatment, the majority said because they wanted 

to be cured. A few patients (15%) mentioned they were still 

on treatment only to please their family.

community and household support
Around 60% of the interviewed patients reported to have 

a treatment observer. Most often this was the partner or 

a family member. In general the observer was considered 

essential by the patients. Without an observer they would 

forget to take their medication and wouldn’t be able to get 

new pills every month.

Half of the elderly and low educated people had to stop 

treatment because they had no social support or no observer 

that checked if they take their medication, bring them to the 

hospital or collected new medication from the hospital. Also 

elderly and low educated patients frequently didn’t under-

stand the doctors’ instructions and had no transport to take 

them to the hospital. A few of the younger educated people 

didn’t find an observer useful.

stigma attached to tuberculosis
In the rural areas, 80% of the TB patients were not secretive 

about their disease. One third of the patients initially only 

told their family and a few neighbors about their disease, but 

after a while more and more neighbors found out about their 

‘lung disease’. Sometimes the whole neighborhood knew 

that the patient had ‘lung disease’. The neighbors and fam-

ily members were often stimulating and helping the patients 

with their treatment. The interviewed patients said they felt 

really supported by them.

In the urban areas, 25% of the patients from the private 

hospitals did hide their disease; especially the more wealthy 

and higher educated patients. There was only one patient that 

said that people kept a distance because they were aware of 

the disease.

�In�the�beginning�they�didn’t�talk�to�me�so�much�anymore,�but�

after�a�while�they�got�used�to�it�and�did�(sic)�normal�again.

– Female adherent patient

Table 3 Reasons for stopping DOTs treatment mentioned by nonadherent TB patients and reasons why they might stop DOTs 
treatment mentioned by adherent TB patients in central Java

Reason*  Reasons (n = 56) by nonadherent 
patients (n = 32)

Reasons (n = 41) by adherent 
patients (n = 31)

  
 

Public  
n = 16  
n (%)

Private  
n = 16  
n (%)

Public  
n = 16  
n (%)

Private  
n = 15  
n (%)

Personal reasons

  • Feeling better 7 (44) 8 (50) 2 (13) 0

  • getting bored 2 (13) 1 (6.3) 9 (56) 5 (33)

  • no concern about health 0 0 1 (6.3) 1 (6.7)

  • healthy 1 (6.3) 0 0 1 (6.7)

  • Feeling worse 0 2 (13) 0 0

Money

  • no money 5 (31) 9 (56) 3 (19) 3 (20)

  • Work abroad 1 (6.3) 1 (6.3) 0 0

Transportation 4 (25) 2 (13) 2 (13) 0

health care facility

  • health care system: Procedure 1 (6.3) 0 0 0

  • incompetence of health care staff 1 (6.3) 1 (6.3) 0 0

  • Bad service 1 (6.3) 1 (6.3) 0 0

Treatment

  • side effects 3 (19) 6 (38) 1 (6.3) 1 (6.7)

  • Many or big pills 0 1 (6.3) 1 (6.3) 4 (27)

Don’t know 0 0 2 (13) 5 (33)

Note: *More than one reason mentioned is possible.
Abbreviations: DOTs, directly observed therapy, short-course;  TB, tuberculosis.
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health care service factors
We performed eight key informant interviews: four with a 

lung specialist and four with a TB nurse. According to the 

interviewed health care workers, the DOTS program is well 

implemented in the included hospitals.

�Each�diagnosed�patient� receives� instructions� from� the�

doctor�or�nurse�about�the�disease,�how�to�take�the�medi-

cation�and�some�side�effects.�TB�medication�is�provided�

free�of�charge.

– Half of the interviewed TB nurses and doctors

Two of the nurses reported that they tried to find a 

treatment observer who could assist the patient in taking 

medication. The TB nurses checked the patients’ physical 

status during regular visits to the hospital and assessed 

whether they were still adherent. Not all visits of TB patients 

were recorded in the patient files. The nurses explained that 

patients that were referred often got lost.

�If�a�referred�patient�never�arrives�at�the�health�center�

we�have�no�way� to�notice� this,� since� there� is�no�good�

communication�between� the�hospitals� to� crosscheck� if�

the�patients�ever�received�treatment.

– Two TB nurses

Additionally, three nurses did not trace patients that 

were late for their appointment. There was only one private 

hospital where the nurses went to the patients’ house to put 

them back on therapy.

health care workers
Most of the interviewed patients (80%) were positive 

about the health care staff. The interviewed patients said 

to have great confidence in the TB nurses and doctors 

and felt supported by them. One third of the nonadherent 

patients had experienced problems in communication with 

the hospital staff. According to these patients the doctors 

or nurses were sometimes unfriendly and could have little 

patience.

�I’m�very�scared�of�the�doctor,�because�he�made�fun�of�me.�

He�said�to�me�that�he�had�to�blow�up�my�lungs,�because�

there�were�big�holes�in�them.

– Nonadherent female patient

Half of the interviewed patients expressed the wish 

to know more about their disease and the treatment. Two 

of the interviewed nurses and one of the doctors said that 

they sometimes gave less information to patients that were 

old and/or low educated, because they thought the patient 

wouldn’t understand them. Furthermore, they thought that 

providing too much information would confuse the patients 

and make them more concerned about their disease.

�When�I�tried�to�ask�the�doctor�a�question,�he�just�said�to�

take�the�pills�every�day.

– Nonadherent female patient

Organization health care system
Treatment of patients by the public hospitals was often 

complicated by the organization of the health care system. 

Patients who cannot afford to pay for treatment can get 

treatment free of charge. To be eligible for free treatment, they 

first need to collect an exemption card, sometimes at a place 

different from where they receive treatment. Additionally, 

this exemption card needs to be prolonged every month. 

Patients reported that it took them too much money and time 

to prolong the card every month. Patients also reported that 

they did not want free treatment because they believed that 

free treatment was of lower quality compared with treatment 

for which they would have had to pay.

�If�I�have�the�exemption�card,�they�will�give�me�cheaper�

or�expired�drugs.

– Young adherent patient

At the hospital two nurses said the service is the same for 

all patients, only sometimes they give different brands of the 

drugs to patients with an exemption card.

Discussion
The study identified factors that influence treatment adher-

ence in patients treated in public and private hospitals in 

Central Java, Indonesia. Patients’ behavior, health care 

workers’ behavior, and society’s behavior all play an impor-

tant role. A key finding of our study is that most patients 

were not adherent to their treatment because they started to 

feel better, and this was often in combination with lack of 

money to pay for fees and transportation. Another finding is 

that some patients, especially the nonadherent patients, were 

not satisfied with the behavior of the health care staff. Health 

care workers’ behavior can influence treatment adherence as 

reported by studies done in Nepal8,9 and Mexico.10 These three 

studies all concluded that a good health care worker–patient 

relationship may contribute to better adherence. Nepalese 

patients mentioned side effects and failure of the health care 

system also as common reasons to stop treatment on top of 

poverty and feeling better.9 This study is comparable to our 

study since it was conducted in hospitals.

According to a study in Zambia, patient behavior is 

largely influenced by the knowledge of the patients about 

their disease and treatment.11 A comparable study done in 

Turkey showed that patients who were provided with knowl-

edge of treatment had a higher adherence rate.12 These studies 
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seem to confirm the importance of providing patients with 

adequate information about the type of treatment, duration 

of treatment, and side effects in order to ensure adherence. 

Patients in our study reported that the treatment observer 

and the health care worker were very important to keep them 

motivated. In an Indian study the patients also confirmed the 

importance of social support.13

According to the World Health Organization (WHO) 

guidelines, treatment observation can be performed by a 

health worker or a trained and supervised member of the 

community.14,15 In general, it is not advised that members 

of the patient’s family serve as treatment observers.14 In our 

study the observer was a family member in all but one 

case. This is the normal procedure in Indonesia. Although 

not recommended by WHO there are studies that show 

that family members can be equally effective in treatment 

observation.16,17

In the rural areas stigma around TB seemed to have no 

influence on adherence, although patients always referred to 

their disease as ‘lung disease’ instead of tuberculosis. In the 

urban areas some patients did hide their condition especially 

the wealthier patients, although they would normally inform 

their employer. Other studies have shown that TB is stigma-

tized because it is believed that TB is hereditary or caused 

by a killing in the family.7,18 Stigma seemed to play a less 

important role in adherence to treatment of the patients in our 

study, who seemed to be more influenced by lack of money 

and insufficient knowledge. In patients from Timor-Leste 

cost of transport, difficulty of accessing treatment and time 

away from work or school, were the most important factors 

that influenced adherence.7 Knowledge and beliefs were less 

important factors in this study.

A Nigerian study provided evidence that free treatment is 

very important to ensure patient adherence.19 In concordance 

with these results our study shows that a large number of the 

interviewed poor patients could not finish their treatment 

because they had to pay for the drugs, for transportation 

or for the doctor, even though they were motivated to 

take the treatment. Given that high perceived costs and 

unfriendly behavior of health care staff was associated with 

nonadherence, the proper implementation of the DOTS 

strategy in a hospital, which includes free drugs, a patients’ 

own observer, and special trained and qualified health care 

staff, should improve adherence.

This study revealed a difference between the number 

of adherent and nonadherent patients that were retreatment 

patients. A study in India that also identified risk factors 

for nonadherence of tuberculosis patients to DOTS had a 

similar outcome.20 They concluded that retreatment patients 

have a high risk for nonadherence.

Limitations of the study
The patient interviews and key informant interviews were 

performed with the help of interpreters. This influenced the 

flow of the interview and might have caused misinterpretation 

of answers. However, it is unlikely that the main findings 

of our study would have been different when interpretation 

would not have been necessary. We frequently cross-checked 

the translation of the patients’ answers when listening to the 

audiotapes. After doing our analysis we also discussed our 

findings with the interpreters and they agreed with the main 

outcomes of the study.

The patients were interviewed at home so that they 

would feel comfortable. Although all the patients seemed 

quite at ease and willing to cooperate, it was difficult to 

be sure they gave honest answers. The questions were 

asked again or formulated differently if they appeared to 

be misunderstood. Answers could only be cross-checked 

with the hospital data; most of the information was not 

verifiable. Cross checking sometimes showed that a patient 

was listed as nonadherent in the hospital, but reported to 

be still on treatment during the interview. Many interviews, 

especially in the rural areas, were done in the presence of 

the family. It seemed that in these areas the family members 

could have an important role in influencing the treatment of 

the patient, both negatively and positively. The family also 

provided additional information about the patient and their 

role in the treatment.

Conclusion
Most TB patients stopped DOTS treatment because they 

were starting to feel better often in combination with lack of 

money, side effects or getting bored of the pills. In addition, 

the procedure to get treatment free of charge was complicated 

and time consuming. Some nonadherent patients considered 

the behavior of health care staff rude or unfriendly. Factors 

that facilitated adherence were social support including the 

support of a treatment observer and health education about 

treatment.

Treatment adherence of TB patients receiving treatment 

in hospitals in Central Java can be improved by providing 

health education about treatment duration and side effects, 

facilitating procedures for receiving treatment free of charge 

and reducing costs of transportation and consultation. 

Qualified, friendly health care staff able to motivate patients 

can further improve adherence.
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