
Introduction
The human immunodeficiency virus (HIV) continues

to be a major global public health problem. HIV has
claimed nearly 33 million lives to date. The virus weakens
the immune system and causes swollen lymph nodes,
weight loss, fever, diarrhea, and coughing. Without treat-
ment, HIV can also develop into a severe disease such as
tuberculosis (TB).1 TB is the leading cause of acquired
immune deficiency syndrome (AIDS)-related deaths.2,3

The risk of developing TB is estimated to be between
16 and 27 times greater in people living with HIV than in
those not infected with HIV. In 2015, there were an esti-
mated 10.4 million cases of TB globally, including 1.2
million (11%) among people living with HIV. Nearly
60% of TB cases among people living with HIV were not
diagnosed or treated, resulting in 390,000 TB-related
deaths among people living with HIV in 2015.4 In addi-
tion, HIV coinfection has a negative impact on TB treat-
ment outcomes.5

In 2018, 640,000 people living with HIV were living
in Indonesia, 46,000 people had new HIV infections, and
38,000 had had HIV/AIDS-related deaths.6 Indonesia

has the second-highest number of TB cases in the world.7
The incidence of TB in Indonesia in 2018 was 316 per
100,000 population, and the death rate was 40 per
100,000 population.8 In addition, the incidence of HIV-
TB prevalence was 2.5%.

Kupang City, located in East Nusa Tenggara,
Indonesia, has a high number of HIV/AIDS cases.9 This
raises the risk of opportunistic TB infection in people liv-
ing with HIV/AIDS (PLWHA) and the burden on the lo-
cal government.10 PLWHA must have access to HIV and
TB health services and treatment for HIV and TB infec-
tion as part of the universal access to prevention and
care. TB prevention requires preventive interventions for
HIV and TB infection.11 It is essential that care programs
for PLWHA include aspects of TB prevention to reduce
the mortality rate of PLWHA.

According to Lawn and Churchyard’s study, HIV-TB
remains a major global health challenge.12 Furthermore,
the stigma of HIV-TB needs to be overcome, especially
in areas with a high HIV prevalence.13 To support TB
prevention programs in PLWHA, it is necessary to obtain
support from various parties, including health workers
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and the families and community leaders of PLWHA.
Previous study has shown that passive case finding for
TB alone is not sufficient.14 Active case finding in TB
contact households should be considered to improve TB
and HIV case detection.15 The results of other studies
have also suggested that the factors that influence the de-
tection of active TB cases are the health system, society,
and individuals.16 Active case findings can contribute to
the target End TB strategy.17,18 Family has a crucial role
to play in supporting PLWHA when seeking and obtain-
ing treatment. A study conducted in China found that
community-based active case finding is significant for
high-risk groups.19 In contrast, another study in Papua
New Guinea determined that community-based active
case finding and the initiation of TB treatment with limit -
ed resources and remote areas can have a good impact.20

This study aimed to analyze the relationship between the
role of the family and local support in TB case finding ef-
forts for PLWHA in Kupang City. The results of this
study were expected to help the Indonesian Government
in its efforts to reduce the burden and mortality of
PLWHA.

Method
This case-control study was conducted in July 2020 in

Kupang City, East Nusa Tenggara Province, Indonesia.
The population of this study comprised PLWHA who
were registered at the referral hospital in Kupang City.
The number of PLWHA who were recorded as being on
antiretroviral therapy was 1,500. The sample selection
procedure began by recording all HIV/AIDS patients
from 2016 to 2020 (e.g., 1,500 people). HIV/AIDS pa-
tients who had TB were selected to be in the case group.
Among all the HIV/AIDS patients, 61 had TB. However,
only 50 people were still alive and had addresses that the
authors could find.

The controls were selected from the HIV/AIDS po -
pulation who did not have TB, and 50 people were ran-
domly selected. The patients who had died and whose
home addresses were not found were excluded from the
list of eligible participants. From the selected case and
control groups, the authors contacted the families of each
patient to serve as study subjects (respondents).
Therefore, the case group consisted of families with
PLWHA who had TB, and the controls were families with
PLWHA who did not have TB.

The primary data were collected using a question-
naire. Enumerators who had been trained before conduct
the study carried out the data collection. The outcome
variable of this study was the TB case finding efforts,
finding TB cases in PLWHA, and not finding TB cases in
PLWHA. The independent variables included the char-
acteristics of the family of the PLWHA (relationship with
the PLWHA, sex, employment status, age, and educa-

tion), local support characteristics (gender, age, and
length of time spent supporting PLWHA), the character-
istics of the PLWHA (gender, age, length of time with
HIV/AIDS), family knowledge about TB, health literacy,
family support, service leadership, social capital, and
knowledge of PLWHA about TB.

Regarding family characteristics, the relationship vari-
ables were categorized as the family of the PLWHA (hus-
band/wife, parents, relatives) and people who were not
family (other people). Gender included male and female.
Employment was categorized as working (government
employee, self-employed) and not working (not working,
father, or housewife). Education level was categorized
into low (not educated, elementary school, junior high
school), medium (senior high school), and high (college).
Age was measured according to the respondent’s age in
years.

For local support, gender was categorized as male and
female. The person providing local support was meas-
ured according to the respondent’s age at that time, and
the length of time spent supporting the PLWHA was cal-
culated based on the length of time the person had pro-
vided local support to the PLWHA to date. The charac-
teristics of the PLWHA included gender (male and fe-
male), the age of the PLWHA at the time of the interview,
and the length of time living with HIV/AIDS based on
the time of the first diagnosis by health workers. Family
knowledge about TB, family health literacy, and family
support was described as good or bad, as were the lead-
ership provided by the fa mily (local support and social
capital support). The PLWHA’s knowledge of TB and
coronavirus disease 2019 (COVID-19) was also catego-
rized as good or bad. All the variables were categorized
based on their median values.

The data were analyzed using univariable, bivariable,
and multivariable analysis. The univariable analysis was
used to describe the measured variables. The authors
used the Chi-square test and independent t-test to analyze
the relationships between the independent variables and
the TB case finding. All the variables with a p-value<0.25
in the bivariable analysis were included in the initial mul-
tivariable model. A backward elimination procedure was
used to identify the factors independently associated with
a TB case finding in PLWHA. In the final model, the vari-
ables with a p-value<0.05 were considered statistically
significant.

Results
Eighty-one percent of the respondents were families

with a blood relationship with PLWHA, 62% of the res -
pondents were women, 61% were working, and 62%
had moderate education. The average age was 43.09
years with a standard deviation of 13.45 years. In addi-
tion, 54% of the local support was female, with an aver-
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age age of 48.25 (±13.27) years and an average length of
time supporting the PLWHA of 2.62 (±1.75) years. More
than half of the PLWHA (54%) were female. The mean
age was 35.11 (±8.69) years, and the average length of
time living with HIV/AIDS was 4.38 (±3.62) years
(Table 1).

Regarding of family knowledge about TB, 41% had
bad knowledge, 43% had bad family health literacy, and
42% of the PLWHA received poor family support.
Concerning local support, 48% of the local support pro-
vided by leadership was poor, and 44% of the local sup-
port social ca pital was poor. In addition, the knowledge
about the COVID-19 among the family and local support
and PLWHA were very good at 72% and 68%, respec-
tively. However, 55% of the PLWHA had poor know -
ledge about TB (Table 1).

The distribution of respondent characteristics based
on cases and controls groups can be seen in Table 2 and
3. The family of PLWHA who were able to find TB cases
and who were not were 74% and 88%, respectively. Of

74% of the family of PLWHA who were able to find TB
cases, 68% succeeded in finding it in women. While the
ones who were not able to find TB cases but were women
were 56%. The PLWHA families who were able to find
TB cases and did not find working TB were 50% and
72%, respectively. In addition, PLWHA families who
were able to find TB cases and had medium education
were slightly larger (66%) than PLWHA families who
were unable to find TB cases and had medium education
(58%). The PLWHA families who were able to find TB
cases were on average 40.54±11.58 years old and
PLWHA families who were unable to find TB cases were
45.64±14.77 years old on average. PLWHA families who
were able to find TB cases had an average length of stay
of 2.58±1.50 years and those who were unable to find
TB cases had an average length of stay of 2.66±1.98
years.

PLWHA families who are able to find TB cases have
higher knowledge (76%) compared to PLWHA families
who are unable to find TB cases (42%). PLWHA families

Table 1. Family Characteristics, Local Support, and People Living with HIV/AIDS

Variable                                                                Category                                          n               %                   Mean               SD

Characteristics of PLWHA families                                                                                                                                               
Relationship with PLWHA                              Families                                          81              81                                                

                                                                            Family but not blood-related          19              19                                                
Sex                                                                   Male                                               38              38                                                

                                                                            Female                                            62              62                                                
Family employment status                               Working                                         61              61                                                

                                                                            Not working                                   39              39                                                
Age (years)                                                                                                                                                   43.09              13.45
Family education                                             Lower                                             38              38                                                

                                                                            Medium                                          62              62                                                
                                                                            Higher                                              0                0

Characteristics of local support                                                                                      
Sex                                                                   Male                                               46              46                                                

                                                                            Female                                            54              54                                                
Age (years)                                                                                                                                                48.25              13.27
Length of time supporting PLWHA (years)                                                                                                 2.62                1.75

Characteristics of PLWHA                                                                                                                                                            
Sex                                                                   Male                                               46              46                                                

                                                                            Female                                            54              54                                                
Age (years)                                                                                                                                                35.11                8.69
HIV/AIDS duration (years)                                                                                                                         4.38                3.62

Family and local support                                                                                                                                                               
Family knowledge of TB                                  Good                                              59              59                  9.270                2.06

                                                                            Bad                                                 41              41                                                
Health literacy of families                                Good                                              57              57                  1.300                1.16

                                                                            Bad                                                 43              43                                                
Family support                                                 Good                                              58              58                                                

                                                                            Bad                                                 42              42                  0.870                1.19
Leadership providing local support                 Good                                              52              52                                                

                                                                            Bad                                                 48              48                13.160                7.76
Family-supported social capital                        Good                                              56              56                                                

                                                                            Bad                                                 44              44                10.590                5.22
Knowledge of PLWHA                                                                                                                                                                 

PLWHA knowledge of TB                               Good                                              45              45                                                
                                                                            Bad                                                 55              55                  9.810                1.54

Notes: PLWH = People Living with HIV/AIDS; SD = Standard Deviation
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who were able to find TB cases had lower health literacy
(54%) compared to PLWHA families who were unable
to find TB cases (60%).

Using a Chi-square statistical analysis, the variables
having a significant relationship with the TB status of
PLWHA were employment status (p-value = 0.04), fa -
mily knowledge about TB (p-value = 0.01), family sup-
port (p-value = 0.002), and knowledge of PLWHA about

TB (p-value = 0.005) (Table 2). Based on Table 3, using
an independent sample t-test analysis, the variables that
were significantly related to the TB status of the PLWHA
were the age of local support (p-value = 0.006) and
length of time with TB (p-value = 0.004).

As shown in Table 4, after being controlled for other
variables, the variables related to TB case finding for
PLWHA were employment status, length of time living

Table 2. Bivariate Analysis of the Independent Variables and TB Case Finding Using a Chi-Square Test

                                                                                                                         Finding TB           Not finding TB                                         95% CI
Variable                                                      Category                                                                                                            OR p-value
                                                                                                                          n            %               n            %                                   Lower       Upper

Characteristics of PLWHA families
Relationship with PLWHA                    Family but not blood-related          13          26                6          21                 2.58              0.89          7.45           0.126

                                                                   Family                                            37          74              44          88                                                         
Sex                                                        Male                                               16          32              22          44                 0.60              0.24          1.48           0.303

                                                                  Female                                            34          68              28          56                                                                           
Employment status                                Not working                                   25          50              14          28                 2.57              1.12          5.90             0.04

                                                                  Working                                         25          50              36          72                                                                           
Education                                              Low                                                17          34              21          42                 0.71              0.32          1.60           0.537

                                                                  Medium                                          33          66              29          58                                                                           
Characteristics of local support                                                                                                                                                                             

Sex                                                        Male                                               22          44              24          48                 0.85              0.39          1.87           0.841
                                                                  Female                                            28          56              26          52                                                                           

Characteristics of PLWHA                                                                                                                                                                                   
Sex                                                        Male                                               24          48              22          44                 1.18              0.54          2.58           0.841

                                                                  Female                                            26          52              28          56                                                                           
Family and local support                                                                                                                                                                                                         

Health literacy of family                        Good                                              27          54              30          60                 0.78              0.35          1.73           0.686
                                                                   Bad                                                 23          46              20          40                                                                           

Family support                                      Good                                              37          74              21          42                 3.93              1.69          9.15           0.002
                                                                  Bad                                                 13          26              29          58                                                                           

Leadership providing local support       Good                                              25          50              27          54                 0.85              0.39          1.87           0.841
                                                                   Bad                                                 25          50              23          46                                                                           

Family-supported social capital             Good                                              26          52              30          60                 0.72              0.33          1.60           0.546
                                                                   Bad                                                 24          48              20          40                                                                           

Family knowledge of COVID-19           Good                                              35          70              37          74                 0.82              0.34          1.97           0.824
                                                                   Bad                                                 15          30              13          26                                                                           
Knowledge of PLWHA                                                                                                                                                                                         
PLWHA knowledge of TB                          Good                                              30          60              15          30                 3.50              1.53          8.01           0.005
                                                                   Bad                                                 20          40              35          70                                                                           
PLWHA knowledge of COVID-19              Good                                              35          70              22          66                 1.20              0.52          2.79             0.83
                                                                   Bad                                                 15          30              17          34                                                                           
                                                                                                                                                                                                     
Notes: PLWHA = People Living with HIV/AIDS; CI = Confidence Interval; OR = Odds Ratio

Table 3. Bivariate Analysis of the Independent Variables and TB Case Finding Using the Independent t-Test (n = 50)

Variable                                                 Category                         Mean                 SD                   SE                 p-value

Family age                                               Finding TB                      40.54               11.58                 1.64                  0.058
                                                              Not finding TB                45.64               14.77                 2.09                          

Local support age                                   Finding TB                      44.60               15.19                 2.15                  0.006
                                                              Not finding TB                51.90                 9.88                 1.40                          

Length of time supporting PLWHA        Finding TB                        2.58                 1.50                 0.21                  0.820
                                                               Not finding TB                  2.66                 1.98                 0.28                          
PLWHA age                                            Finding TB                      35.48                 7.37                 1.04                  0.672
                                                              Not finding TB                34.74                 9.89                 1.40                          

HIV/AIDS duration                                Finding TB                        3.34                 2.77                 0.39                  0.004
                                                              Not finding TB                  5.42                 4.07                 0.58

Notes: PLWHA = People Living with HIV/AIDS; SD = Standard Deviation; SE = Standard Error
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with HIV/AIDS, family knowledge of TB, and family sup-
port. The PLWHA with unemployed families had a 3.31
times higher likelihood of detecting TB than those with
working families (OR = 3.31; 95% CI  = 1.16–9.41; p-
value = 0.025). The longer the PLWHA had HIV/AIDS,
the lower the risk of finding TB in the PLWHA (OR =
0.81; 95% CI = 0.69–0.95; p-value = 0.01). The PLWHA
with good family knowledge was 4.79 times more likely
to detect TB than those with poor family knowledge (OR
= 4.79; 95% CI = 1.70–13.51; p-value = 0.003). The
families who provided good support had a 3.03 times
higher likelihood of finding TB in the PLWHA than those
who provided poor family support (OR = 3.03; 95% CI
= 1.05–8.76; p-value = 0.04).

Discussion
Based on the study findings, after being controlled for

other variables, the variables associated with TB case
finding among PLWHA were HIV/AIDS duration, em-
ployment status of the PLWHA’s family, family support,
and family knowledge of TB. Living with HIV/AIDS for
a more extended period, PLWHA with an unemployed
family, families with good support, and PLWHA with
good family knowledge of TB were better able to detect
TB in the PLWHA. In this study, HIV/AIDS duration in-
creased the risk of PLWHA getting TB. Because TB is an
opportunistic infection, a study showed that it is likely to
be experienced by PLWHA.21 Researchers at Dr. Kariadi
Semarang Hospital found that the most opportunistic in-
fection was TB.22 TB and HIV are closely related and of-
ten result in HIV-TB coinfection.22 This may be due to
the decreased CD4 levels in PLWHA, which increases
their risk of developing TB.

This study also showed that the families of PLWHA
who did not work and had good family support could de-
tect TB in the PLWHA compared to the families of
PLWHA who were working. This is in line with the study
findings in India indicating that the family plays a consid-
erable role in controlling TB.23 The families of PLWHA

who do not work can supervise and monitor TB treat-
ment among PLWHA. This condition is beneficial be-
cause the long duration of TB treatment requires strong
family involvement in terms of care, nutrition, and liveli-
hood support to improve treatment adherence.23

Families who do not work are likely to see the progress
of the PLWHA every day. In addition, families who sup-
port PLWHA when they know the PLWHA’s condition
will take the PLWHA to a healthcare facility more quick-
ly. TB screening in PLWHA will therefore take place
sooner. Social trust in family members can play an im-
portant role as both a lack of trust and support are barri-
ers to obtaining higher TB screening rates.24

The TB treatment in PLWHA requires the intense in-
volvement of the families of PLWHA. The factors that
positively influence adherence to TB treatment are a be-
lief in the severity of TB in the presence of HIV infection
and family support.25 Families of PLWHA who do not
work can supervise the treatment of PLWHA. In addi-
tion, such families can look after PLWHA at any time
and monitor their progress. Therefore, it is possible that
if PLWHA experiences symptoms of TB, the family
would take them to healthcare services immediately.

The result showed that the families who had good
knowledge of TB could detect TB in PLWHA more
quickly than those with less knowledge. A study has sim-
ilarly indicated that knowledge and literacy are factors
that shape TB preventive behaviors.26 Efforts are needed
to provide more information to the families of PLWHA
so that they will be able to recognize TB symptoms in
PLWHA and detect the disease early. Early detection of
TB in PLWHA is very effective in reducing mortality.
Comprehensive education, including the cognitive and
psychological aspects of the disease, is needed for the
early detection of TB.27 Knowledge about TB and lower
education are related to inappropriate treatment-seeking
behaviors.27-29 Families who know about and under-
stand TB symptoms are likely to take PLWHA to seek
treatment immediately. PLWHA who have a coinfection

Table 4. Multiple Logistic Regression Analysis with TB Case Finding Outcome

                                                                                                      95% CI
Variable                                   Category              AOR                                                   p-value
                                                                                              Lower        Upper

Family employment status        Not working         3.31            1.16            9.41                0.025
                                               Working                 Ref                                                           

Local support age (years)                                    0.97            0.93            1.00                  0.08
HIV/AIDS duration (years)                                0.81            0.69            0.95                  0.01
Family knowledge of TB          Good                    4.79            1.70          13.51                0.003
                                               Bad                         Ref                                                           

Family support                         Good                    3.03            1.05            8.76                  0.04
                                               Bad                         Ref

Notes: PLWHA = People Living with HIV/AIDS; CI = Confidence Interval; AOR = Adjusted
Odds Ratio                                                                                                                                    
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would therefore be evaluated immediately by a doctor
and receive TB treatment promptly. This can help reduce
the mortality rate of PLWHA.

All the procedures and instruments used in this study
were validated. The field workers were also trained prior
to the survey to ensure that they had a common under-
standing of the operational definitions of the variables.
Despite these strengths, this study was subject to bias be-
cause of a case-control study design and the number of
samples used is very small (50 respondents). The authors
selected the control group from the same population as
the case group. In other words, they were also PLWHA
patients who were registered between 2016 and 2020,
although they did not have TB. Furthermore the authors
did not have data on the patients who were still alive and
for whom residential addresses could not be found or
those who had died. The authors then applied a simple
random sampling technique to ensure that the ratio of
patients and controls was 1:1. Therefore, a recommenda-
tion for future study is to have a clear sampling frame
and the number of controls to be greater than the number
of patients.

Conclusion
After controlling for the other variables, a long dura-

tion of HIV/AIDS, the employment status of the families
of PLWHA, family support, and family knowledge of TB
were associated with TB case finding in PLWHA. Living
with HIV/AIDS for a more extended period, PLWHA
with an unemployed family, families with good support,
and PLWHA with good family knowledge of TB were
better able to find TB in the PLWHA. The results of this
study highlight the importance of health education
among the families of PLWHA as this can help with the
early detection of TB in PLWHA. In addition, the study
also highlights the role of family and local support to sup-
port PLWHA. Therefore, the Indonesian Government
needs to consider the role of families and local support in
its program to detect TB in PLWHA.
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