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Abstract
Tuberculosis (TB) is an infectious disease that is caused by Mycobacterium tuberculosis, which attacks 
various organs, especially lungs. This disease must be treated immediately before it causes complications 
even death. The number of TB cases in Indonesia was 420,994 cases in 2017. Lack of adherence against TB 
treatment still becomes an obstacle of global health, and mobile phone-based interventions have potential 
to solve this problem. Furthermore, this research aimed at investigating the influence of telenursing against 
adherence to anti-TB treatment toward patient with tuberculosis. This research was conducted in Bima City, 
West Nusa Tenggara Province, Indonesia which consisted of 3 (three) Public Health Centers. Method of this 
research was experimental anddesign in this research used quasi experimental design (One group Pretest-
Posttest Design). Moreover, results of this research showed that TB respondents before being treatedby 
telenursing who were in category of moderate adherence were 14 respondents (23.3%), meanwhile, in 
category of poor adherence were 46 respondents (76.7%). After being treatedby telenursing, TB respondents 
who were in category of high adherence were 60 respondents (100%). Test through SPSS was obtained a 
significant result which was 0.001 for intervention with a significance level of 0.05. Because p value was 
<0.05, then Ho was rejected, which meant that there was a significant difference in results between before 
and after being treated by telenursing.

Keywords:  Tuberculosis, Telenursing, Adherence to Treatment.

Corresponding Author: 
Julhana 
Mataram Health Polytechnic (PoltekkesMataram), 
Nursing Department, Jl. Soekarno Hatta 03- 84112, 
Bima-West Nusa Tenggara-Indonesia 
e-mail: julhana27@gmail.com 
Mob.: +6282112020233

Introduction
Tuberculosis (TB) is an infectious disease that is 

caused by Mycobacterium tuberculosis, which attacks 
various organs, especially lungs. This disease must be 
treated immediately before it causes complications even 
death. WHO reported that in 2012, there were 1.1 million 
patients (13%) of whom were HIV positive patients and 
the patients increased in 2013 as many as 8.6 million 
TB cases. Moreover, there were 75% of these patients in 
African region.

In 2017, the number of TB cases in Indonesia was 
420,994 cases (data as of 17 May 2018). However, 
based on sex variable, male is 1.4 times greater than the 
female one. Results of tuberculosis prevalence survey 
showed that males were three times higher than females. 
This occurs because males are more exposed to have risk 
factors, such as smoking and less medication adherence 
than the females1.

The highest prevalence of TB based on age in 
2013 was at the age of 65-74 years (0.8%). According 
to occupation variable, respondents who did not work 
were 11.7%. According to the highest education 
variable, respondents who did not have education from 
school were 0.5%. Furthermore, the highest prevalence 
of TB based on province in 2014 was in Papua (302 
cases/100,000 population), meanwhile, the lowest 
one was in Yogyakarta or DIY Province (74/100,000 
population), and West Nusa Tenggara Province was in 
the same position as Central Sulawesi Province which 
was as much as 136/100,000 population2.
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In West Nusa Tenggara Province in 2016, the 
number of TB patients (all types) was 5,828 patients, and 
3,860 of them were new smear positive cases. Whereas 
in 2017, the total number of TB patients was 6,644 
patients and the 4,149 patients of them were new smear 
positive pulmonary TB cases. When it was compared to 
2016, TB cases in 2017 increased to be 14.04%3.

Clinical pulmonary TB cases in Bima City in 2016 
were 206 cases and new smear positive pulmonary TB 
cases in 2016 were found 98 cases. It decreased if it was 
compared with TB cases in 2015 which 167 cases were 
reported (Division of Bina P2PL of Public Health Office 
in Bima City 2017). In 2017, the number of new smear 
positive pulmonary TB cases was 149 cases and the total 
number of TB cases was 282 cases. In 2018, patients 
with smear positive and positive X-rays were obtained 
as many as 210 patients with data that was collected 
quarterly, data from first quarter to fourth quarter were 
210 patients from all Public Health Centers4.

Failure in the treatment based on Basic Health 
Research 2010 was found that 19.3% of pulmonary 
TB patients did not adhere to take medication. Lack 
of adherence to TB treatment becomes a challenge of 
global health, and mobile phone-based interventions 
have the potential to solve this problem5. Based on the 
results of previous research were found that there were 
pulmonary TB patients who failed to undergo complete 
and regular treatment. This research used SMS (Short 
Message Service) as a reminder for adherence and 
cure of TB treatment but the success rate was 63.5% 
in intervention group and 62% in control group due 
to dropouts at sixth month of treatment6. Meanwhile, 
conducted research from other researches showed that 
result of TB medication increased when the health 
education, psychological intervention, reminder (SMS 
(Short Message Service)) or mobile digital technology 
were applied7.

One of interventions which are able to be conducted 
in order to increase adherence of TB treatment is through 
telenursing. Telenursing is a process of providing 
nursing care by utilizing technology of communication 
and information8.

Another source states that telenursing is a media of 
health information technology that is able to be applied 
in nursing care. Thus, the people are able to access the 
needs of nursing services through telecommunication 
media9. Telenursing services are able to provide 

information about what medicine that must be taken and 
advice that should be taken or not, making appointments 
for visits and disease management. Moreover, the role 
of telenursing is very effective for cost and time aspect, 
even it is able to improve the quality of nursing services9.

People in Bima City, West Nusa Tenggara Province, 
Indonesia mostly have used communication technology, 
which is mobile phone. It is a communication tool that 
is used either directly or indirectly. The example is for 
Short Message Service (SMS) that is used to send and 
receive messages in text form from and to the other 
mobile phones. The text that is sent can consist of words 
or numbers or even an alphanumeric combination10.
Communication through mobile phone can be utilized 
to overcome health problems and one of the health 
problems is tuberculosis (TB).

Method
This research method was experimental. Meanwhile, 

research design here utilized quasi experimental design 
(One group Pretest-Posttest Design) due to without using 
control group11. This research was conducted in Public 
Health Centers in Bima City in July – December 2019.

Population in this research for all public health 
centers in per quarter was 60 patients. Sampling 
technique in this research was total sampling. Total 
sampling is a sampling technique which the number of 
samples is the same as the population12.

Data collection in this research was conducted by:

1.	 This research was conducted by utilizing SMS 
(Short Message Service) as time reminder to take 
medicine which contained an appeal to immediately 
take medicine. At the beginning of treatment, patient 
and health workers had coordinated the time to take 
medicine in the morning, afternoon, or evening, 
then, the medicine was taken appropriately at the 
agreed time. This aimed at improving medication 
adherence and timeliness of sending SMS, thus, 
it was in order to avoid TB drug resistance to the 
patients. SMS was sent 10 minutes before taking the 
medicine once a day for two months at the beginning 
of treatment, then, the SMS was sent three times in 
a week for the following month. In order to confirm 
that the respondent had opened and understood 
the messages that had been sent, a Short Message 
Service (SMS) that was sent contained questions 
which related to time to take the medicine, such 
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as “Have you taken the medicine? And the patient 
answered the message that was sent.

2.	 Filling Morisky Medication Adherence Scales 
(MMAS 8) questionnaire sheets. Some experts have 
provided opinions on how to measure medication 
adherence, including the measurement of medication 
adherence, which can be identified in 7 ways, which 
are: doctor’s decision based on examination results, 
observation against medical treatment schedule, 
assessment on medical treatment goals, calculation 
of the number of tablets/pills at the end of medical 
treatment, measurement of drug levels in blood and 
urine, interviews with patients and filling the special 
forms. Based on this theory, researchers collected 
data through filling special form (questionnaire) 
which was calculated by using medication 
adherence score. The questionnaire that was used by 
the researchers was Morisky Medication Adherence 
Scales (MMAS 8) questionnaire to the patients who 
took medical treatment at the public health centers 
by calculating total score from the questionnaire 
and classifying into three levels, which were high 
adherence (score 0), moderate adherence (score 
1-2), and poor adherence (score 3-8). The scale 
that was used was ordinal data scale. Furthermore, 
MoriskyMedication Adherence Scales (MMAS-8) 
questionnaire was used as an instrument. Validity 
and reliability tests had been conducted by several 
previous researchers and it showed validity and 
reliability to assess medication adherence.

Result
Data in this research included respondents’ 

characteristics that consisted of age, sex, latest education, 
and occupation which were presented in the following 
table:

1.	 Data of Characteristics of Respondents with 
Pulmonary TB:

Table 1.1 Distribution of Characteristics of 
Respondents with Pulmonary TB in Public Health 

Center in Bima City 2019

Variable N % P value

Age

Mean±Median 45.73 ± 51.00

SD 18.198

Maximun 81

Variable N % P value

Minimun 12

12/20-25 years old 14 23.3

25-60/65 years old 38 63.3 .978

> 65 years old 8 13.3

Sex

Male 39 65.0
.001

Female 21 35.0

Latest Education 

Elementary School 15 25.0

.255Junior High School 32 53.3

Senior High School 13 21.7

Occupation

Not Working 19 31.7
.001

Working 41 68.3

Analysis result of respondents’ ages was found 
that most of respondents who were at the maturity age 
of 25-60/65 years were 38 respondents (63.3%), young 
adult age of 12/20-25 years oldwere 14 respondents 
(23.3%), and elderly age of > 65 years were 8 (13.3%) 
respondents. It was tested by Likelihood Ratio and it 
was obtained p value = 0.978, which meant that p value> 
0.05. In other words, there was no significant influence 
between age and medication adherence. Analysis results 
of respondents’ sex was found that more than half of 
the respondents were male which were 39 respondents 
(65%). Besides, chi square test was conducted with p 
value of 0.001, which meant that there was a significant 
correlation between respondents’ sex and medication 
adherence. Meanwhile, analysis results of respondents’ 
latest education was found that most of the respondents 
had graduated from Junior High School education which 
were 32 respondents (53.3%), 15 respondents (25%) 
had graduated from elementary school education, and 
13 respondents (21.7%) had graduated from senior 
high school education. Moreover, chi square test was 
conducted with p value of 0.255, which meant that there 
was no significant correlation between education and 
medication adherence. Analysisresults of respondent’s 
occupation was found that most of the respondents who 
had occupation were 41 respondents (68.3%), meanwhile, 
19 respondents (31.7%) did not have any occupation. Chi 
square test was conducted with p value =0.001, which 
meant that there was a significant correlation between 
occupation and medication adherence.
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2.	 Data Analysis: Based on the research results 
regarding the influence of telenursing against 
adherence to anti TB treatment at Public Health 
Center in Bima City, could be described as the 
following data:

a.	 Frequency Distribution of Adherence on 
Respondents to Take Anti-TB Medicine Before And 
After Telenursing Treatment.

Table 1.2: Frequency Distribution of Adherence on Respondents to Take Anti-TB Medicineat Public Health 
Centers in Bima City 2019

Respondents with 
Pulmonary TB

MMAS of Medication Adherence
Total

High Adherence Moderate Adherence Poor Adherence

Pre Test 
0
0

14
23,3%

46
76,7%

60
100%

Post Test
60

100%
0
0

0
0

60
100%

P value .001

Based on table 1.2, it showed that respondents 
with pulmonary TB before being treated by telenursing 
who were in category of moderate adherence were 14 
respondents (23,3%), meanwhile, in category of poor 

adherence were 46 respondents (76,7%). Then, all of the 
respondents were treated by telenursing and the result 
showed that respondents who were in category of high 
adherence were 60 respondents (100%).

b.	 Difference in Average of Medication Adherence before and after Telenursing Treatment

Table 1.3: Wilcoxon Test for the Difference of Average Before and After Telenursing Treatment

N Mean Rank Sum of Ranks

Post Test - Pre Test

Negative Ranks 0a .00 .00

Positive Ranks 60b 30.50 1830.00

Ties 0c

Total 60

According to table 1.3, it was obtained that negative 
ranks of adherence to anti TB treatment between pre-
test and post-test was 0, which showed that there was 
no significant reduction value from pre-test to post-test 
or the pre-test value was greater. Meanwhile, positive 
ranks for pre-test and post-test showed that there were 60 
positive data (N), which meant that the 60 respondents 
experienced an increase in adherence to take anti-
TB treatment from pre-test to post-test. However, the 
average of the increase was 30.50, while the number of 
positive ranks or sum of ranks was 1830.0.

c.	 The influence of Telenursing against adherence 
to anti TB treatment on patient with tuberculosis

Table 1.4 Wilcoxon Test Before and After 
Treatment of Adherence to Anti TB Treatment

Post Test-Pre Test

Z -7.152a

P value .001

This research used Wilcoxon test in order to 
investigate whether there was a significant difference 
between two dependent groups or not. Tests with SPSS 
was obtained significant results of 0.001 for interventions 
with significance level of 0.05 because p value <0.05, 
Ho was rejected. In other words, there was a significant 
difference in results between before and after telenursing 
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treatment. Based on the results of the test through SPSS, 
telenursing had a significant influence against the 
adherence to take anti TB treatment for patients with 
tuberculosis.

Discussion
This chapter described discussion of research results 

that had been conducted at Public Health Center in Bima 
City, West Nusa Tenggara,Indonesia.

1. Identifying the average of respondents before 
and after being treated by telenursing against the 
adherence to take anti-TB treatment for Tuberculosis 
patients in Bima City: Based on table 1.2, it showed 
that TB respondents before being treated by telenursing 
were in category of moderate adherence, which were 14 
respondents (23.3%) and in category of poor adherence 
were 46 respondents (76.7%). Then, after all of the 
TB respondents were treated by telenursing treatment, 
they were in category of high adherence,which were 60 
respondents (100%).

Based on the research result that was conducted 
byBediang, it was obtained that this research used 
SMS as a reminder for adherence and TB cure13. The 
success rate was 63.5% in intervention group and 62% 
in control group due to a drop out at sixth months of 
treatment14. This was in accordance with the research 
results that had been conducted by noticing to several 
things. Thus, in order to achieve success of increasing 
awareness for TB patients’ treatment in this research 
was through increasing respondents’ knowledge and 
strengthening the role of PMO by taking actions. One 
of the actions was providing a book of nursing care for 
tuberculosis patients, being responsive for providing 
feedback from respondents, and patient absence from 
taking the treatment package. Furthermore, research 
results showed that the success rate or respondents who 
were in category of high adherence after telenursing 
treatment were 60 respondents (100%) and there were 
no respondents who dropped out in doing treatment in 
this research.

2. Identifying the influence of telenursing 
against adherence to anti TB treatment on patient 
with tuberculosis in Bima City: Tests with SPSS was 
obtained significant results of 0.001 for interventions 
with a significance level of 0.05 because p value 
<0.05, then Ho was rejected. In other words, there was 
a significant difference in results between before and 
after telenursing treatment. Most of respondentswho 

did not adhere to treatment were at early elderly age 
of 46-55 years and they were 17 respondents (28.3%). 
15 respondents (25%) were at late adolescence of 17-
25 years. 13 respondents were at late elderly of 56-65 
years (21,7%). This was in line with results of conducted 
research by Erawatyningsih et al in 2009 which showed 
that most of respondents who did not adhere to treatment 
were respondents who were 49-55 years old group rather 
than other age groups13.

When we looked at the age variable, most of 
respondents in this research were in age group of 55 year 
more or in other word, it was the late elderly age group 
or unproductive age. At the elderly age of more than 55 
years, a person’s immunolosis system decreased. Hence, 
they were very vulnerable against various diseases, 
including pulmonary TB disease. The increase of TB 
cases was influenced by the immune system, nutritional 
status, personal hygiene, and the density of the residential 
environment15.

Analysis results of respondents’ sex in this research 
was found that more than half of the respondents were 
males, which were 39 respondents (65%). This was in line 
with results of conducted research by Aziz et al which 
showed that there were 336 (91.8%) male respondents 
and 30 (8.2%) female respondents and chi square test 
was conducted with p value of 0.001. In other words, it 
meant that there was a significant correlation between 
sex and medication adherence16. The results of Riskesdas 
(basic health research) in 2013 showed that diagnosis 
of pulmonary TB based on sex was male (0.4%) and 
female (0.3%)17. The previous Indonesia health profile 
in 2012 showed that smear positive pulmonary TB cases 
in men were almost 1.5 times (59.4%) greater rather than 
in women (40.6%).

Higher TB case rate in men rather than women 
could reflect on the exposure on infection risk (including 
lifestyle, such as smoking, alcohol consumption, and 
occupation which were from indoor pollutants) and 
disease progression18. This was in accordance with result 
of conducted research by Haslinda & Juni, (2017), which 
showed that smoking, alcohol and drug abuse were risk 
factors for discontinuation of TB treatment19. Another 
conducted research by (Falletehan, 2014) regarding 
smokers, who were found almost 18,000 people that 
represented general population over the past three years, 
“were found twofold increase of the risk of active TB on 
smokers rather than those who never smoked”, smokers 
had more potential to suffer tuberculosis (TB)20.
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Analysis results of respondents’ latest education 
aspect was found that most of the respondents had 
graduated from senior high school education which 
were 21 respondents (35%), 15 respondents (25%) had 
graduated from elementary school education, and 11 
respondents (18.3%) had graduated from junior high 
school education. Chi square test was conducted with p 
value of 0.255, which meant that there was no significant 
corelation between education and medication adherence.
Nevertheless, education is very important to improve 
someone’s knowledge and insight, likewise with health 
education that can enable a person to improve control 
and individual health and make changes voluntarily in 
individual behavior.

This was in line with conducted research by 
Prayogo, (2013) which stated that low level of education 
would impact on lack of person’s knowledge and insight 
against TB disease. Thus, it would impact on person’s 
level of medication adherence21. Other researches 
showed that low level of education and inadequate 
knowledge affected more on the level of medication 
adherence16. Therefore, it was expected that TB patient 
would improve health education in order to encourage 
contributions for controlling TB.

Analysis results of respondents’ occupation was 
found that most of respondents had occupation as farmer 
which were 16 respondents (26.7%), 13 respondents 
(21.7%) worked as private employees, 10 respondents 
(16.7%) worked as laborers. Moreover, chi square test 
was conducted with p value of 0.001, which meant that 
there was asignificant correlation between occupation 
and medication adherence. Nevertheless, occupation 
is an indicator to measure person’s education level. 
Knowledge that is influenced by education level is one 
of predisposing factors that has a role in influencing 
person’s decision to behave healthily22.

According to result of conducted research by (5) 
showed that mobile phone-based interventions helped to 
overcome barriers such as stigma, loss of privacy, limited 
transportation, and to make respondents feel “cared for” 
and they were “responsible for their own care”. Being 
compared to respondents who were not treated through 
mobile phone-based interventions, SMS interventions 
significantly improved adherence to anti TB treatment. 
However, this was in accordance with the research 
result that was obtained in this research that there was 
a significant difference between before and after being 
treated by telenursing against medication adherence5.

Conclusion
Conclusion of this research as follows:

1.	 Description of adherence to anti TB treatment 
improved all respondents which were 60 respondents 
(100%).

2.	 There was a significant influence and difference 
against adherence to anti TB treatment after 
telenursing treatment in pre and post intervention 
(p=0.001).
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