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Tuberculosis (TB) remains the highest priority among infectious diseases in
the world today with increasing morbidity and mortality every year.
Adherence to treatment plays an important role in the success of therapy
among TB patients. This study aims to explore the relationship between
demographic characteristics, knowledge, and medication compliance
behavior among patients with tuberculosis in Indonesia. This study was
descriptive correlational and cross-sectional design with the total sample
was 150 tuberculosis confirmed in Medan Pulmonary Hospital, Indonesia. In
this study found that there is a significant relationship between ethnicity and
medication adherence (continues variable) with p = 0.01. Meanwhile when
medication compliance behavior was treated as categorical variables, a
significant relationship was found between medication compliance behavior
and medical history (p = 0.03), smoking (p = 0.005), and alcohol (p = 0.03)
among tuberculosis patients in Indonesia. In the multivariate analysis,
multiple linear regression was performed which surprisingly shows that
education was significantly associated with knowledge of TB (p = 0,02), and
ethnicity (0.04).
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INTRODUCTION reached 420,994 in 2018, with a prevalence

rate of 297/100,000 and an incidence rate

The World Health Organization (WHO)
ranks tuberculosis as the top priority
among infectious diseases in the world
today. According to WHO data, in 2018,
tuberculosis was among the top 15 death by
cause with over one million patients.28
Globally, in 2016, the estimated incidence of
tuberculosis was 10.4 million cases,
equivalent to 120 per 100,000 persons. In
recent decades, the countries with the
highest incidence of tuberculosis are India,
China, Indonesia, Nigeria, and Pakistan, in
that order. Nationally, in Indonesia, the
number of new cases of tuberculosis

Corresponding author:
Jufri Hidayat
jufrihidayat89 @gmail.com

South East Asia Nursing Research, Vol 2 No 2, June 2020

ISSN:2685-032X
DOI: https://doi.org/10.26714/seanr.2.2.2020.1-9

0f 403/100,000 people. In 2017 there were
more than 1,000 reported deaths from
tuberculosis in Indonesia, which means 189
deaths per 100,000 persons. There were 3
cases among men for every 1 woman newly
diagnosed with the disease.®

Several studies show that knowledge about
the disease is a significant factor in its
spread and distribution. In Indonesia, one
factor that causes the high incidence of
tuberculosis is the public’s lack of
knowledge about the causes, signs,
symptoms, transmission, and treatments of
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tuberculosis infection.® A study in Tanzania
showed that many TB patients there believe
tuberculosis is caused by heredity,
punishment from God, and spread by white
people.’® However, a study in the United
State revealed that sufficient knowledge can
lead to good attitudes and behaviour for
managing the disease and helping to control
its spread in the community. Furthermore,
worldwide, studies have shown that
providing  patients with  adequate
knowledge about tuberculosis can
significantly improve their treatment
adherence, as found by a study done in
Ethiopia and studies elsewhere.l4 17. 18
Similarly, a study in Malawi found that TB
patients’ treatment-seeking behaviour is
influenced by their level of knowledge about
the disease.1? Likewise, a study in Indonesia
concluded that  knowledge about
tuberculosis and risk perception about the
disease affects health-care-seeking
behavior.20

Adherence to treatment plays an important
role in the success of therapy. Webb and her
colleagues state that compliance as
personal actions to promote wellness,
recovery, and rehabilitation
recommended by a health professional.?”
Compliance behaviour can also be
interpreted as the extent to which the
patient acts according to advice from a
health care provider. Compliance behaviour
is a major factor in the successful treatment
of tuberculosis patients in particular. Many
studies have shown that patients in various
countries stop TB treatment for various
reasons. One study in India revealed that
most non-compliant behaviours were
caused by lack of knowledge and awareness
of the disease, as well as low motivation
during therapy.23 Similarly, a study in Nepal
also concluded that patients’ treatment
adherence is associated with their
knowledge and perceptions of tuberculosis
and its treatment.1>

The number of tuberculosis patients is still
high in Indonesia and the prevalence rate
stands as the third-highest in the world.
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There are many patients already suffering
and dying from the complications of the
disease. Some important factors are
believed to control the spread of infection.
For instance, promoting knowledge
through health education can increase
adherence to tuberculosis treatment. With
adequate knowledge, many patients with
tuberculosis will become more compliant
and complete treatment. Previously, some
studies in Indonesia have investigated
knowledge and compliance behaviour in
tuberculosis patients. Unfortunately, most
of the studies only focused on rehabilitation
of adult patients and adolescents and
prevention training for health workers and
medical students. However, studies
emphasizing awareness about tuberculosis
and adherence to treatment are still needed.
This study will contribute significantly to
describing the state of knowledge about the
disease and compliance behaviour among
tuberculosis patients in Indonesia.

METHODS

This study was a descriptive correlational
and cross-sectional design to identify
significant variables and to examine the
relationship between them, including
demographic data, knowledge of
tuberculosis, and medication compliance
behaviour.

This study used a convenient sampling
technique to collect data. A total of 150
participants diagnosed with tuberculosis
from chest outpatient clinicc Medan
pulmonary hospital. The Data was collected
by wusing a questionnaire from The
Tuberculosis Knowledge Questionnaire
Developed by Dr Lock (2011) consisting of
14 question items. As for medication
adherence, using the Medication Adherence
Scale consisting of 8 question items
developed by Hayati (2011).

The inclusion criteria in this study were
male or female aged = 18 years old,
diagnosed with tuberculosis (Acid-Fa
Bacilli or Thorax Rontgen) by a speci
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physician, received TB drug therapy at least
one month, and agreed to participate by
signing an informed consent form.
Exclusion criteria are patients who have
met the inclusion criteria but those who
have failed in first TB treatment, and those
who were foreigners.

The data collection was performed from
July to August 2019. After IRB was approved
and get permission, the data collection
began with patients with positive
tuberculosis diagnoses who were visiting
for routine checkups. If agreed to
participate the researcher has to be
explaining the procedures, purpose, and
give informed consent. After participants
went through these steps, the data
collection started using the questionnaire
by performing face-to-face interviews.

The analysis was done descriptively by
describing the patient’s characteristics. In
the univariate analysis, the researcher used
the Pearson correlation, one-way ANOVA, t-
test, and chi-square to find the relationship
between the variables. The medication
compliance behaviour variables were
performed two times with different model
(categorical and continues). In the
multivariate analysis, the researcher used
multiple linear regression to find which
factors were the most associated with
medication compliance behaviour and
tuberculosis knowledge.

Data were collected after obtaining
approval from IRB NTUNHS, department of
health North Sumatera, Indonesia, and the
University of North Sumatera with the
approval number was 1826 /VII/SP/2019.

RESULTS

Descriptive Statistic of the population,
Tuberculosis Knowledge and Medication
Compliance Behavior

The result showed that the age of
participants in this study ranged from 18-78
years old with the mean age score was 40.03
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(SD = 16.21). The majority of participants
were men (n = 87, 58%), married (n = 75,
50%) and lived in the rural area (n = 94,
62.7%). A large number of participants
graduated from senior high school (n= 67,
44.7%), and belongs to the Batak ethnic (n =
57, 38.0%). Over three-quarters of
participants stated that they had heard
about tuberculosis before (n = 115, 76.7%).
Almost two-thirds of the participants
revealed that they had a family history of
tuberculosis (n = 96, 64.0%), and over one-
third said they did not (n = 54, 36%). The
great majority of participants stated that
they received support from family for
carrying out self-care (n = 138, 92.0%), with
a smaller number saying they received such
support from friends (n = 6, 4.0%), and
health workers (n = 5, 3.3%). Regarding
living arrangements, a large majority lived
with family (n = 138, 92.0%), and a much
smaller number lived alone (n = 9, 6.0%),
with the rest residing in geriatric homes (n
=3, 2.0%). As for participants’ occupations,
2.7% were farmers, 2% were fishermen,
24% were entrepreneurs, 5.3% were civil
servants, 37.3% were unemployed, 2% of
the participants were retired, and 27% had
a mix of other occupations. Interestingly,
well over half of the participants stated that
they did not have a medical history of long-
term disease such as diabetes or
tuberculosis (n =91, 60.7%), and ironically,
33% of them were still smoking while
taking medication, and 16.7% were still
drinking alcohol while on medication.

The descriptive statistics were shown in
table 1 for the tuberculosis knowledge scale
and medical compliance behaviour among
patients with tuberculosis. On the
tuberculosis questionnaire, possible scores
ranged from 0 (minimum) to 14
(maximum). The mean score on
tuberculosis knowledge was 8.67 (SD =
2.10), ranging from 1 to 13. Among
participants, the mean score on medication
compliance behaviour was 6.91 (SD = 1.09)
ranging from 4 to 8. On this questionnaire, a
score of eight is considered compliant;
whereas a score less than eight
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considered noncompliant. In this
questionnaire score, 8 is considered
compliance; whereas scoring <8 s
considered incompliance.

Table 1
Descriptive statistic of the scale
Scale M SD Min Max
Tuberculosis
Knowledge 8.67 2.10 1.00 13.00
The Medication 6.91 1.09 4.00 8.00
Adherence

The relationship between demographic
characteristics to medication compliance
behaviour (Continues variable).

The following table revealed how
demographic characteristic associated with
medication compliance behaviour
(continues variables) among TB patients in
Indonesia. The result showed that ethnicity
had a significant relationship with
medication adherence (F = 2.54,p=0.01). A
Tukey post hoc test found that the Javanese
(1) and the Batak (2) had better adherence
than others (9). Meanwhile, another
variable including age, gender, and
education had no significant relationship
with medication adherence among TB
patients in Indonesia.

Table 2
Characteristics of the participants

Variables n M+ SD t/F/r p
Age 40.03 £ 16.21 -0.05¢ .57
Gender -1.45b 15

Male 87 6.80 +1.12

Female 63 7.06 £1.03
Education 0.24a 96

Never 1 6.00 £ 0.00

Elementary 22 6.82 £1.30

Junior Secondary School 34 697 +1.11

Senior Secondary School 67 6.90 £ 1.12

Collage 4 7.00 + 0.82

University 19 6.95 + 0.85

Master 3 7.33+0.58
Ethnicity 2.54a 01*

(1) Java 50 7.06 +1.00 1>9d

(2) Batak 57 6.93 +1.10 2>9d

(3) Chinese 2 8.00 £ 0.00

(4) Mandailing 10 6.60 £ 0.97

(5) Minangkabau 4 7.50 + 0.58

(6) Melayu 8 6.63 +0.92

(7) Karo 9 7.00 +1.00

(8) Aceh 2 8.00 + 0.00

(9) Others 8 563 +1.41

(10) Geriatric home 3 7.00 +1.00

The relationship between demographic
characteristics to medication compliance
behaviour (Categorical variable).

Another variable that showed significant
relationship were medical history (x? = 4.63,
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p = 0.03). The result showed that patients
with the previous medical history of chronic
disease that require long term medication
had better adherence in treatment
compared to new patients. Similarly, ther
was a significant association betw
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smoking and treatment adherence among
TB patients in Indonesia (x2 = 7.72, p =
0.005). Likewise, alcohol showed significant
relationship with adherence patients in
medication (x? =4.91, p = 0.03).

Table 3
The relationship between demographic
characteristics to medication compliance behaviour
Variabl Medication compliance  t/x? p
es behaviour

Incomplian  Complianc

ce e
n (%) n (%)
Medica 46 .03*
1 3b
history
Yes 32 (32.99) 27 (50.94)
No 65 (67.01) 26 (49.06)
Smokin 7.7 .005
g 2b K
Yes 40 (41.24) 10 (18.87)
No 57 (58.76) 43 (81.13)
Alcohol 49 .03*
1b

Yes 21(21.65) 4(7.55)
No  76(78.35) 49 (92.45)

Factors predictors of tuberculosis
knowledge and medication compliance
behaviour

Multiple linear regression was conducted to
determine the most linear combination of
sub-variables in demographic
characteristics both knowledge of TB and
treatment adherence. Two predictors
variables including education and ethnicity
had a significant result with p = 0.02, and p
=0.04.

DISCUSSION

Descriptive Statistics of the Study
Population, tuberculosis knowledge, and
medication compliance behaviour

The age of participants ranged from 18 to 78
years old with a mean age of 40.03 (SD =
16.21), which means that the participants,
on average, were still young and
productive. This is similar to subjects in a
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study by Dotulong et al. (2015) which
observed that patients from 15 to 55 years
old had high mobility and outdoor activity,
so their potential exposure to pulmonary
Mycobacterium tuberculosis was also high.
Subjects in another study done in Indonesia
also had similar characteristics, with the
mean age of TB patients 40 years old.2
Likewise, a majority of TB patients in a
study done in Nepal were between 35 and
54 years old.!> The similarity of those study
characteristics might be contributed by the
socioeconomic factors and study design.

The gender breakdown of participants in
this study—=87 males (58%) and 63 females
(42%)—was similar to that of a study
conducted by Ratnasari and Nurtanty
(2018) in her research about TB in
Indonesia which found that men with
tuberculosis were more numerous than
women, probably due to heavier workloads,
insufficient rest, and unhealthy habits, such
as smoking and drinking.?? In Ethiopia, TB
patients were more common among men
than women.1

As for the education background of
participants in the current study, most
participants (44.7%) graduated from senior
high school, 22.7% graduated from junior
high school, 14.7% only finish in
elementary, 12.7% reached until university,
2.7% finish in college, and only 0.7% do not
have formal education. This characteristic is
similar to participants in a study conducted
in another part in Nigeria.2> The fact that
most TB participants graduated from senior
high school among those countries is
probably because of the socioeconomic
status where not all people can afford to
continue to study at the university level.

In this study, most participants’ ethnicity
was Batak (n = 57, 38%). Half of the
participants in this study were married (n =
75) and 62.7% (n = 94) lived in rural areas.
Just over three-quarters of participants also
stated that they had heard of tuberculosis
before being diagnosed (76.7%, n = 115)
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and 64% had no family history of
tuberculosis (n = 96).

The relationship between demographic
characteristics to medication compliance
behaviour (Continues variable).

The study found that ethnicity had a
significant relation (p = 0.01 or less than
0.05) with treatment adherence among
tuberculosis patients in Indonesia. The
posthoc test result showed that both the
Javanese and the Batak ethnicity were more
compliant compared to the category of
others. Others here refers to ethnic groups
with only one or two members represented
in the data collected, such as the Ambonese,
the Buginese (people from the South-
Sulawesi tribe), or the Sundanese (people
from West Java). The different levels of
treatment adherence among ethnicities in
Indonesia might be attributed to unequal
access to health information across the
country or to differences in cultural beliefs
that affect individual points of viewpoint
regarding Western-style medication.

This finding is similar to findings of studies
in other countries that found differences in
medication adherence between ethnic
groups. For example, in the United States,
numerous studies have demonstrated
differences in medication adherence
between ethnic groups as well as identifying
a range of reasons for them. Some studies
conducted in the U.S. that explored race and
ethnicity with adherence to prescription
medication among seniors revealed that
Blacks and Hispanics were less likely to
adhere to treatment compared to whites.
This is one of the reasons why Blacks are
more likely to die from heart disease than
any other U.S ethnic group and Hispanic
Americans have twice the mortality from
diabetes compared to whites.? 10 Likewise,
one literature review which explored
medication adherence to oral hypoglycemic
agents among diabetes patients in different
ethnic groups reported that Filipinos had
poorer medication adherence, while blacks
were less adherent to medication
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treatment, compared to whites.2! Although
little research had done on differences
between ethnicities in Indonesia due to the
political sensitivity of the topic, it seems
likely that there are economic and
educational differences between groups.
Moreover, access to medical care may be
affected by geographic factors as medical
professionals tend to be concentrated in
urban areas, but some ethnicities live
primarily in rural areas.

The relationship between demographic
characteristics to medication compliance
behaviour (Categorical variable).

This section will show another study finding
form different model of medication
compliance behaviour. In the previous
section, the medication compliance variable
was treated as a continuous variable.
However, in this part, the variable will be
treated as categorical.

This study found that the medical history of
chronic illness was significantly associated
with medication adherence of tuberculosis
patients in Indonesia. The study result
showed that TB patients with a history of
long-term disease with long-term treatment
tend to be more compliant compared to TB
patients without a medical history. The
experience of long-term medication train
patients to be more discipline in medication
timing, dosage, and duration. This result is
similar to studies from some countries. A
study by Urata and colleagues about the
impact of diabetes perception on
medication adherence among diabetes
patients in Japan found that patients with
long-term  medication history were
consistently had greater adherence than
patients without medication history, had a
higher percentage of recovery and had low
percentage of failing in treatment.2¢
Similarly, a study by Choi found that having
experience of TB treatment was associated
with good medication adherence among TB
patients in Korea.*
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A similar result also showed that smoking
was significantly associated with medical
compliance behaviour. The study result
from the bivariate analysis shows that the p-
value was 0.005 which means that
participants who were smoking will be
more likely to have poor adherence. This
finding is similar to a study from the U.S
identifying factor predictors of medication
adherence and smoking cessation among
smokers found that active smoking was
significantly = associated  with  poor
adherence among tuberculosis patients.>

This study found that alcohol use had a
significant relationship with medication
compliance behaviour among tuberculosis
patients in Indonesia. The finding of the
study shows the small number of alcohol
use among participants (n = 25, 16.7%). The
p-value was 0.03 indicating that patients
with no alcohol consumption tend to be
more compliant. Some studies around the
world have similar results. For example, a
study in Nigeria found that alcoholic use
among TB patients had poor treatment
adherence such as forget medication timing,
hospital appointment, and which lead to
interruption and non-adherence
behaviour.!*  Similarly, a study in
Uzbekistan investigating the factor that
makes patients default in tuberculosis
treatment and poor adherence found that
the high percentage of defaulter was
patients with alcohol use.11

Factor  Predictor
Compliance Behavior

of Medication

As illustrated in the result found that
education was statistically significant and
indicating the most powerful factor in
tuberculosis knowledge of patients. The
standardized coefficients showed f = 0.22
and the p-value was p = 0.02. The
unstandardized coefficient of the variable of
education was f = 0.36 indicating that
patients who have a high level of education
were more likely to have a high of
tuberculosis knowledge score. The higher
education levels the better tuberculosis
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knowledge, and the lower education level of
the patients the lower knowledge of
tuberculosis patients. Likewise, the result
found that ethnicity had statistically
significant results compared to other
variables and indicating that ethnicity was
recognized as predictive factors, as shown
in the table, the standardized coefficient
was (B = -0.18, p = 0.04). Moreover, the
unstandardized coefficient for the ethnicity
was (f = -0.08) indicating that people from
ethnic Java and Batak are more likely to
compliance compared to other groups
ethnic in Indonesia.

CONCLUSION

Tuberculosis remains the highest priority
among infectious diseases in the world
today with increasing morbidity and
mortality every year (WHO). The purpose of
this study was to explore the relationship
between knowledge and medication
adherence among patients with
tuberculosis in Indonesia. This study found
that ethnicity had a significant relationship
with medication adherence (as a continuous
variable). Moreover, a significant was found
between medication compliance behaviour
and the categorical variables, including the
medical history of chronic illness, smoking,
and alcohol use. In the univariate analysis,
education was significantly associated with
tuberculosis knowledge and ethnicity was
consistently associated with medication
adherence.
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