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Abstract
Instrumental support is concrete and tangible, for instance, helping in providing food or accompanying patients to health care facilities. Its impact on medication
adherence among tuberculosis (TB) patients in Indonesia needs to be explored. This study aimed to examine the instrumental support impact from family on
TB patients’ adherence to medication in Bogor City, West Java Province, Indonesia. A cross-sectional study involving 106 participants with an age a verage of
39.7 was conducted in 12 primary health cares (PHCs). The independent variables (age, sex, education, employment status, wealth index, and the distance
between home and PHC) of instrumental support from family were assessed using MMAS-8. The dependent variable of medication adherence was assessed
using a self-reported instrument. Multivariate binary logistic regression was used in the analysis and indicated that participants receiving family support were
more likely to adhere to medication protocol (95% CI = 1.1–6.3; p-value = 0.029). Instrumental support from family was associated with medication adherence
among tuberculosis patients in Bogor City, West Java Province, Indonesia. It is necessary to design further comprehensive interventions in the community
setting to encourage the family to support tuberculosis patients following medication protocol. 
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Introduction
Tuberculosis (TB) has become one of the top ten caus-

es of death, with the number of cases reaching 10 million
globally in 2018.1 In Indonesia, where the third highest
incidence of cases in the world occurs and increases every
year, the number reached 563,879 in 2018.1,2 Bogor
City, located in West Java Province, Indonesia, shared
1,059 cases of positive pulmonary TB in 2018.3 TB cases
in Indonesia are still relatively high, with Bogor City con-
tributing to the total figure.

As the number of TB cases increases annually, the
world has attempted to find means to reduce the TB in-
cidence rate. “The End TB Strategy” program is one such
effort. The program has three indicators of success: the
annual TB mortality, incidence of TB cases, and the per-
centage of households affected by financial problems due
to TB.1 Indonesia also has several programs to control
TB, including the Directly Observed Treatment Short-
Course (DOTS),4 initiated by World Health
Organization (WHO) and Temukan Obati Sampai
Sembuh (TOSS).2 DOTS focuses on finding and healing
patients, while the TOSS focuses on finding, diagnosing,

and treating TB patients to reduce the risk of TB trans-
mission in the community.

The accomplishment of the DOTS and TOSS pro-
grams is indicated by the success rate of TB treatment in
Indonesia (87.5%), which has reached the global target
(85%) set in 2017.2 However, the treatment success rate
differs from the cure rate, indicating that only 42% of
the Indonesian TB patients were cured in 2017.2 Bogor
City, which has a relatively high incidence of TB cases,
has not yet reached the target for TB cure rates. In 2018,
the TB cure rate only reached 81.22% compared to a tar-
get of 90%.3 The number of TB cases and the cure rate
in Bogor City between 2014 and 2018 are indicators of
patients’ medication adherence. The data from Bogor
City Health Office showed a lower cure rate than the tar-
get, indicating that not all TB patients in Bogor City ad-
hered to their medication regimen.3

TB treatment takes at least six months, and the medic -
ation should be taken throughout this time.5 It means
surveillance of TB drug consumption is needed to main-
tain treatment adherence. Adherence is the extent to
which a person follows an agreed series of actions.6 A
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study indicated that one factor affecting adherence to TB
medication is the involvement of a drug ingestion super-
visor (DIS).7 The DIS is a component of the DOTS pro-
gram, and its role can be carried out by the family mem-
ber of TB patients undergoing treatment.8 Another study
showed a significant relationship between the role of the
family as DIS and the success rate of patients undergoing
pulmonary TB treatment.9 The forms of support that can
be provided are accompanying TB patients to the health
care facilities for routine checks and taking TB medica-
tion, which is usually given once a week; preparing and
reminding patients to take their TB medicament each
day; and providing encouragement to increase TB pa-
tients’ self-efficacy and confidence that they will recov-
er.9,10

The role of DIS in TB patients’ families is a form of
family support. A study showing a significant relationship
between family support and medication adherence iden-
tified four types of family support: instrumental, emo-
tional, informational, and rewarding.11 Instrumental sup-
port from family is simple support given through direct
assistance, such as material aid or service.7 Instrumental
support from family, which family members often pro-
vide during episodes of illness, can be financial, home-
work, and transportation assistance.12 This support is
proven to increase TB patients’ adherence to their treat-
ment.9 Although the instrumental support provided by
family is usually less noticed than other forms of support
(informational, emotional, and reward) given to TB pa-
tients, this type of support substantially increases pa-
tients’ adherence to TB medication.13

Usually, instrumental support involves material pro-
vision. Therefore, as the family needs to have a certain
amount of money, its financial circumstances may affect
its provision of instrumental support.12 Poor financial
circumstances, for example, affect a family’s ability to
buy medicine, fulfill daily needs such as food and cloth-
ing, and access health facilities.12,14,15 Most TB patients
come from the middle to lower economic class.2 It is per-
ceived that TB patients from families with low socioeco-
nomic status may encounter obstacles to providing in-
strumental support from family, which may affect their
adherence. TB patients mostly lack awareness of the fact
that their instrumental support from family may influ-
ence their adherence. It is also known that the family’s fi-
nancial circumstances can lead to their inability to pro-
vide good instrumental support, which can be examined
further. This study aimed to examine the impact of in-
strumental support from family, including financial sup-
port, homework and transportation assistance, and
medic ation adherence among TB patients in Bogor City.

Method
This cross-sectional study was conducted between

June and July 2021 in Bogor City, West Java Province,
Indonesia. Participants were included in the study if they
met the following criteria: (a) TB patients who had re-
ceived TB treatment for two months or more; and (b) liv-
ing with their families in Bogor City. The participants
who had communication problems and could not read,
write, or speak in Indonesian language were excluded.
The medical records were used to select participants who
met the eligibility criteria. The study was conducted in
12 primary health cares (PHCs) with high TB cases in
Bogor City.6 Purposive sampling was used to determine
the respondents from each PHC. The sample size of 106
participants was required for logistic regression to detect
the correlation of 0.5 with an alpha of 0.05. Considering
a non-completion rate of 30%, a total of 106 participants
was included in this study.

The data were collected by inviting participants to
come to the PHC and complete questionnaires whose
items related to the participants’ characteristics, instru-
mental support from family, and adherence to TB medic -
ation. However, a home visit was conducted for those
participants who found it difficult to visit the PHC. A
structured questionnaire about instrumental support
from family was developed based on a previous study, in-
cluding age, sex, education, employment status, wealth
index, and distances between home and PHC,11,16-18 and
then combined and modified into 20 items. A 4-point
Likert scale was used, with a categorical division using
quartiles: the “Poor” category includes any score in the
0–60 range, the “Moderate” category comprises the 61–
74 range, and the “Good” ranges from 75 to 80. This
study’s questionnaire was highly reliable, with a
Cronbach’s alpha value of 0.743. 

A patient is considered to meet medication adherence
by the American Medical Association if they take 80% of
their prescribed medicine(s).19 Patients taking less than
80% of their prescribed medication(s) are considered
nonadherent.19 This outcome was based on self-reported
data concerning whether the patients still took TB medi -
ca t  ion.19 A Morisky Medication Adherence Scale
(MMAS) question naire was used to measure medication
adherence. This instrument consisted of eight items. The
scale was categorized as “high adherence” (total score of
8), “moderate adherence” (total score of 6–7), and “low
adherence” (total score of 0–6). An Indonesian language
version of the MMAS was found to have good reliability
with a Cronbach’s alpha of 0.731.20

Data were analyzed using SPSS Version 23 (IBM
Corp. 2020). Descriptive analyses were carried out on
the variables, including participants’ characteristics, in-
strumental support from family, and medication adher-
ence, using means and standard deviation (SD) for con-
tinuous data and frequencies and percentages for cate-
gorical data. Bivariate analysis was performed to deter-
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mine the relationship between the dependent variable
(medication adherence) and the independent variable (in-
strumental support from family) using the univariate lo-
gistic regression model. To examine the relationship of
participants’ characteristics with instrumental support
from family and medication adherence, multivariable lo-
gistic regression modeling was used. The adjusted odds
ratio (AOR) was calculated to examine the strength of
the association by entering the variables one by one into
the model to avoid the collinearity of all factors.

Result
A total of 106 individuals participated in the survey,

with a response rate of 100%. Overall, the mean age of
participants was 39.7, with a standard deviation (SD) of
14.9. More than half the participants were males and at-
tending primary education (≤senior high school). Most
participants were unemployed and did earn less than the
regional minimum wage in Bogor City (<IDR3,843,000).
Over half the participants lived more than five kilometers
from the PHC (Table 1). The results indicated that more
than half the participants received instrumental support
from their families. The analysis also found that 76 par-
ticipants (71.7%) were adherent to the medication pro-
tocol (Table 1). 

Participants’ Characteristics, Instrumental Support from
Family, and Medication Adherence

The univariate model indicated that none of the par-
ticipants’ characteristics (age, sex, education, employ-
ment status, wealth index, and distance from home to
PHC) were associated with medication adherence. The
findings show ed that participants receiving instrumental
support from family had a higher AOR of following the
me dicat ion protocol (Table 2).

Instrumental Support from Family Associated with
Medication Adherence

The findings of this study stated that most TB patients
in Bogor City earned less than the regional minimum
wage (Table 1); hence, individuals from families with low
economic levels were at an increased risk of TB infection.
After all, it was possible that these individuals’ needs,
such as nutrition or adequate housing, were not met. The
low economic level could affect medication adherence
among TB patients because they could not access treat-
ment. The multivariate analysis indicated that instrumen-
tal support from family was associated with medication
adherence. From the analysis, participants receiving sup-
port from their families were more likely to adhere to the
medication protocol, with an odds ratio of 2.7 (95% CI
= 1.1–6.3; p-value = 0.029).

Nursasi, et al. Impact of Instrumental Support from Family on Medication Adherence among Tuberculosis Patients

Table 1. Distribution of Participants’ Characteristics (n = 106)

Variable                          Category                       n              %         Mean (SD)

Age                                                                                                   39.7 (14.9)
Sex                                  Male                             61          57.5
                                       Female                          45          42.5
Education                        ≤Senior high school   101          95.3
                                       Higher education            5            4.7
Employment status          Employed                     41          38.7
                                       Unemployed                 65          61.3                          
Wealth index                   <IDR3,843,000            98          92.5
                                       ≥IDR3,843,000             8            7.5
Distance from home       ≥5 kilometers              43          40.6
to PHC                            <5 kilometers               63          59.4
Instrumental support      Support                        57          53.8
from family                     Not support                  49          46.2                          
Medication adherence     Adhere                         76          71.7
                                       Not adhere                   30          28.3

Notes: SD = Standard Deviation, IDR = Indonesian Rupiah PHC = Primary
Health Care

Table 2. The Relationship of Participant Characteristics and Instrumental Support from Family with Medication Adherence (n = 106)

                                                                                                                                                    Medication Adherence
Variable                                             Category                             n (%)
                                                                                                                           Crude OR           AOR                95% CI               p-value

Age                                                                                                                         0.024              1.024            0.993–1.056            0.126
Sex                                                     Male                                  61 (57.5)                      
                                                          Female                              45 (42.5)             0.414              1.513            0.650–3.522            0.337
Education                                           ≤Senior high school       101 (95.3)
                                                          Higher education                  5 (4.7)             0.477              1.611            0.173–15.03            0.676
Employment status                             Employed                          41 (38.7)
                                                          Unemployed                      65 (61.3)             0.271              0.763            0.323–1.802            0.537
Wealth index                                      <IDR3,843,000                98 (92.5)
                                                          ≥IDR3,843,000                    8 (7.5)             1.079              2.942          0.346–24.998            0.323
Distance from home to PHC              ≥5 kilometers                   43 (40.6)

                                                        <5 kilometers                    63 (59.4)             0.033              0.968            0.409–2.291            0.941
Instrumental support from family      Support                             57 (53.8)
                                                          Not support                      49 (46.2)             0.974              2.648            1.106–6.344            0.029

Notes: SD = Standard Deviation, OR = Odds Ratio, AOR = Adjusted Odds Ratio, IDR = Indonesian Rupiah, PHC = Primary Health
Care
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Discussion
Most TB patients earned less than the minimum wage

in Bogor City (IDR3,843,000), and previous study
showed that most TB patients earned less than the mini-
mum wage.7,11 The monthly income earned by an indi-
vidual can determine their economic level. A study iden-
tified that individuals with low economic levels have a
higher risk of TB infection.21 The low individual eco-
nomic level is closely related to a family’s ability to carry
out economic functions, meaning that their ability to ful-
fill family needs is also low.21 Fulfilling family needs can
mean fulfilling healthy nutrition requirements or having
a decent place to live in a fair and healthy physical con-
dition.7 This study found that a lower income affected an
individual’s economic level in such a way that it affected
their ability to meet family needs. If a family’s needs,
such as their nutritional and living condition require-
ments, cannot be fulfilled, their vulnerability to being in-
fected with TB will increase.18,21-23

The comparative analysis of family income to instru-
mental support from family obtained in this study found
that TB patients earning higher than the regional mini-
mum wage of Bogor City (≥IDR3,843,000) had better
instrumental support from family than those earning less.
Tuberculosis patients with a low economic level have a
lower level of family support than those with a higher
economic level.24 On the basis of this explanation, the
form of instrumental support provided can be assumed.
For example, to meet TB patients’ nutritional needs, a
family needs to provide high-protein food. However,
some families had economic limitations on what food
they could provide, meaning that they could not fulfill
the nutritional needs of TB patients. Insufficient nutrition
can have a negative impact on the healing process.25-27

This study also analyzed the ratio of income to medic -
ation adherence in TB patients. The analysis showed that
TB patients earning greater than the regional minimum
wage (≥IDR3,843,000) adhered more closely to treat-
ment than those who earned less. Tuberculosis patients
earning less than the minimum wage were 1.7 times less
likely to comply than those earning greater than the min-
imum wage.7 However, income is not a benchmark for
medication adherence because TB treatment at the PHCs
is granted free of charge.11 In light of this explanation, a
high adherence by TB patients with a high income might
occur because those patients have better facilities for
their treatment process. For example, it assumed that TB
patients earning greater than or equal to the regional
minimum wage had private vehicles, making it easier for
them to obtain their TB medicament at the PHC, which
might reduce the risk of skipping drug-taking if the pa-
tient runs out of drugs.

The results showed that some TB patients had not re-

ceived optimal instrumental support from family. A study
stated that TB patients with a low economic level had a
low level of family support, which could obstruct the
healing process.7 The provision of suboptimal instrumen-
tal support could be seen in the family’s ability to carry
out family functions, including effective, economic, and
family care functions. When an effective function is car-
ried out correctly, each family member supports the TB
patient, one aspect of which is instrumental support.14

The family’s economic functions, if executed well, can
provide TB patients with good nutrition, helping people
with TB in the healing process.28,29 The family care func-
tion is tied to instrumental support from family for TB
patients, including the family’s contribution to care dur-
ing TB treatment.30 Therefore, the family’s function is
closely related to instrumental support.

Most TB patients had moderate or high adherence
level, which means that TB patients were adhering to
treatment. This finding was in line with two studies re-
porting that more than 60% of TB patients complied
with treatment.16,31 In contrast, another study found
that only 48.9% of TB patients complied with treat -
ment.11 This difference occurs because medication ad-
herence is influenced by several factors, including factors
relating to the TB patients themselves, health care facili-
ties, medication, and sociocultural features.7,15,32

However, the results also showed that there were still TB
patients with a low adherence level. The failure of TB pa-
tients to adhere to their treatment could occur because
the family had not performed its family functions opti-
mally.7 Among the family’s useful functions, medication
adherence is helped by supporting and motivating TB pa-
tients.30 The family care function can be executed to
maintain a TB patient’s medication adherence by re mind -
ing them to take their medication on time.17 Con cerning
the family’s economic function, a high economic level
can provide facilities for better treatment processes, such
as facilitating transportation for health check-up.29

This study proved a significant relationship between
instrumental support from family and medication adher-
ence by TB patients (p-value = 0.022, α = 0.05). The re-
sults of this study were in line with three studies that in-
dicated a significant relationship between family support
and medication adherence.11,16,31 However, two studies
showed that instrumental support from family does not
have a significant relationship with medication adher-
ence.13,18 This difference might arise because each pa-
tient has different family conditions and backgrounds.
At the same time, the provision of instrumental support
can depend on the availability of materials, services, or
time available for TB patients.13 Most participants in this
study stated that families often perform instrumental
support (Table 1), which included reminding patients to
take their medicine, preparing the medicine, delivering,
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or getting medicine at the health center facilities, and ac-
companying patients to take medication. Therefore, the
better the instrumental support from fam i ly provided, the
higher the level of compliance by TB patients.

Strength and Limitations
Family functions and the family’s role as DIS were re-

ferred to most often in this study, suggesting that these
two factors were related to instrumental support from
family and medication adherence among TB patients.
Further study may explore the relationship between the
family’s role as DIS and the ability to provide family sup-
port to TB patients. However, this study had some limi-
tations. First, the COVID-19 pandemic made the sched-
ule for TB patients to take their medication change from
once a week to once every two weeks, so that fewer TB
patients would visit the PHC. Therefore, visiting each pa-
tient’s house was needed to collect the data. Another
limit ation was that the addresses of TB patients in the
PHC records sometimes differed from the patients’ resi-
dential addresses, which made data on the distance be-
tween home and PHC must be double-checked.

Conclusion
This study reveals that good family support will ele-

vate TB patients’ adherence. Tuberculosis patients in
Bogor City mostly live close to PHC, and many of them
receive good support from their families. Therefore, most
TB patients in Bogor City adhere to their treatment.

Recommendation
The findings may have implications for the nursing

service concerning the provision of education regarding
the importance of the family’s role in providing instru-
mental support for medication adherence by TB patients.
Efforts to increase instrumental support can be made by
increasing the family’s role as DIS in monitoring TB pa-
tients’ ingestion of drugs. The instrumental support pro-
vided can be adjusted to the economic level of the pa-
tient’s family; for example, when delivering education on
providing nutritious food, health care providers can talk
about nutritious food which is available at an affordable
price. The form of instrumental support provision can be
adjusted to the family’s financial circumstances, so that
the need for instrumental support can be fulfilled.
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