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Article

Quality of life and subjective well-being modeling of pulmonary

tuberculosis patients

Dhian Satya Rachmawati,"? Nursalam Nursalam,> Rachmat Hargono,'

Bambang Widjanarke Otok*

IDoctoral Program of Public Health, Faculty of Public Health, Universitas Airlangga, Surabaya; *Sekolah Tinggi
Hmu Kesehatan Hang Tuah Surabaya; * Faculty of Nursing, Universitas Airlangga, Surabaya; *Department of
Statistics, FMKSD, Institut Teknologi Sepuluh Nopember, Surabaya, Indonesia

Abstract

Background: Patients suffering f'ra pulmonary tuberculosis
and their family are often faced with psychosocial problems that
cause stress, such as loss of hope, sleep disorders and interruption
in period of rest. Therefore, this study aims to analyze the Quality
of Life (QoL) and Subjective Well Being (SWB) of pulmonary TB
patients and the affecting factors.

Design and Methods: An analytical observational design with
a cross sectional approach was used and a total of 73 respondents
were randomly selected from 89 patients with pulmonary TB.
Erlhemmre\ a guestionnaire was used as study instrument and

ta analysis was carried out using Partial st Square.

Results: The results showed that with the Partial Least Square
Structural Equation Modeling (PLS-SEM) approach, the SWB
and QoL models are fit models based on R2, Q2 wvalues.
Furthermore, patient characteristics, patient factors and family
factors influence subjective well-being (SWB) and quality of life
(QoL). Meanwhile, the dominant influence on SWB was the
patient factor, while on QoL it was the family factor.

Conclusion: This model will be the basis for further studies on
w to care for pulmonary tuberculosis patients and their families
in order to improve the quality of life and patient acceptance of
their sick conditions.

Introduction

Pulmon tuberculosis (TB) patients and their family are
often faced psychosocial problems that cause stress, such as loss
of hope, sleep disorders and restless disorders.! Furthermore,
depression may occur due to the stigma that is felt at the beginning
of diagnosis.>* Consequently, the targets of nursing care are fam-
ilies with health problems. Therefore, this study focuses on fami-
lies with one of its members suffering from TB. The disease is also
capable of causing disturbances in the vitality of life, social func-
tion, emotional state and general mental health. Stress and anxiety

Significance for public health

are very influential on pulmonary TB patients because it greatly
affects the self-concept and self-acceptance, which is related to
happiness, well-being and life satisfaction. The role of the family
in taking care and providing support to the patients is very impor-
tant, in order to maintain the optimum level of patient health when
facing the disease* Previous studies also stated that majority of
pulmonary TB patients do not have a social support system and
there is poor compliance.' Therefore, good support and care from
the family becomes a consideration in providing Spemaxllenlmn
to the daily routine of patients with pulmonary TB.® This study
aims to analyze the quality of life and subjective well-being of
pulmonary TB patients and the affecting factors.

TB is the ninth cause of death in the world and also one of the
main causes of death with :mgle infectious agent, ranked above
HIV/AIDS. In 2016, about 1.3 million deaths by TB among HIV-
negative individuals (down from 1.7 million in 2000) and an addi-
tional 374,000 deaths among HIV-positive individuals was record-
ed. Furthermore, it was estimated that about 10.4 million individ-
uals consisting of 90% adults, 65% men, 10% living with HIV
(74% 1n Africa) and 56% in five countries, namely India,
Indonesia, China, Philippines and Pakistan,® suffer from TB based
on the 2016 Global TB Refdit. The national prevalence of pul-
monary tuberculosis cases in Indonesia in 2010 was 285 per
100,000 population and mortality rate was estimated at nillion
plus an additional 0.4 million among individuals with HIV.
Although, the number of deaths due to tuberculosis decreased by
22% between 2000 and 2015, it remained the 10% highest cause of
death in the world in 2015. Indonesia ranks fifth in the world, after
Indi: hina, South Africa, and Nigeria, in terms of prevalence of
TB. The WHO Global Tuberculosis Report (2016) stated that the
incidence of tuberculosis in Indonesia in 2015 was around 395
cases/ 100,000 population, mortality rate was 40/100,000 popula-
tion (excluding HIV patients with luberculosis)d HIV patients
with tuberculosis was 10/100,000 population. Acaﬂing to the
prediction model calculation based on the results of the 2013-2014
tuberculosis prevalence survey, the estimated tuberculosis preva-
lence in 2015 and 2016 were 643 and 628 per 100,000 population.

FPatients with pulmonary TB experience physical and psychosocial changes during the course of treatment. Psychological issues may occur due to the stigma

that is felt at the start of diag

. These factors which cause stressful conditions, lead to reduction in the quality of life and acceptance of sufferers and their

families. This paper describes the Quality of Life (Qol ) and Subjective Well Being (SWB) among TB patients.
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In 2016 the number of tuberculosis cases was discovered to hal
increased to 351,893, when compared to all tuberculosis cases in
2015 which was over 330,729. The highest number of reported
cases is in provinces with large populations, namely West, East and
Central Java. The number of cases in the three provinces were
about 44% of the total number of new cases in Indonesia’
Surabaya is the second largest city in Indonesia and in 2015, the
number of new cases in the city was 2,330, BTA + cure rate was
70.43%, and success rate of treatment was 79.21%.%

Patients with pulmonary tuberculosis experience physical
changes, usually marked by changes in physical conditions, mak-
ing them appear thinner, pale and decrease in physical abilities and
conditions like this tend to affect their self-concept. Furthermore,
they tend to experience stressful and irritable events due to social
disability and avoidance by the community. In addition, it stimu-
lates their emotional feeling, making them feel useless, hopeless,
withdrawn, like dying and giving up. Tuberculosis sufferers see
no meaning in life because they do not get social support from their
surroundings, therefore, they feel isolated in their family and envi-
ronment." This condition of losing the meaning of life experi-
enced by TB sufferers is a negative form of subjective well-being.
Subjective well-being (SWB) is a form of evaluation on an indi-
vidual to measure the psychological well-being which is a unity of
life that includes good feelings, life satisfaction and feelings
(moods and emotions), both positive and negative, which affect
individual’s life to feel happy and prosperous.

TB is an infectious and contagious disease of the vital tube. It
is caused by the Mycobacterium tuberculosis bacillus which is 1-4
mm long and 0.3 to 0.6 mm thick.'" This disease spreads quickly
to vulnerable individuals and those with weak immune system.
The factor that influences its incidence 1s age, because the highest
incidence of tuberculosis was recorded among the productive age.
The next factor is that more common among the males than
females, due to bad habits such as smoking, which may also be cat-
egorized as an influencing factor.'? Other factors include the envi-
ronment, employment and economic status. These factors affect
the physiological conditions of patients with clinical symptoms,
namely chronic cough (>3 weeks), sputum production, no appetite,
decreased body weight, fever, night sweats' and hemoptysis."* The
condition affects patients” emotions, making them feel helpless,
rejected, guilty, inferior and withdraw from others for fear that the
disease would transmitted to others.™ Pulmonary tuberculosis is a
contagious disease, that affects the social status, which in turn
becomes a stressor for the sufferer due to the negative treatment
received from the environment and family. Furthermore, it has an
impact on the quality of life of such individual. Therefore, social,
spiritual and psychosocial supports are needed by TB sufferers to
improve quality of life, because it affects human behavior, such as
reducing anxiety, helplessness and hopelessness, which in tumn is
able to improve health status.'* Based on the Global Tuberculosis
Report in 2016, Indonesia ranks second for the number of patients
with TB. Various efforts have been made to eradicate this pul-
monary TB in order to succeed in the Indonesia free TB 2050 pro-
gram. In this study, indicators and variables that affect SWB and
QoL were theoretically examined.

Design and Methods

An analytical observational design with a cross sectional
approach was used, which involved 73 respondents that were ran-
domly selected from 89 patients with pulmonary TB at a public
health center in the city of Surabaya. The WHO quality of life

OPEN 8 ACCESS

(QoL) instruments were used to measure the guality of life of

patients with pulmonary tuberculosis, while those used to measure

subjective well-being include: 1) Satisfaction with Life Scale

(SWLS), a questionnaire used to measure cognitive effect, namely

one’s life satisfaction and 2) Scale of Positive and Negative

Experience (SPANE), a questionnaire used to measure a person’s

affective effect.

This study was approved in the form of a permit from the
Surabaya City Health Office Number: 072/17674 / 436.72 / 2018
on the basis of the permit recommendation from the authorization
of the Surabaya city government, which provides survey permits to
the community (Bakesbang Pol and Linmas). Furthermore, a state-
ment  letter  with  ethical  health  study  number:
PE/69/VIVKEPK/SHT was obtained from the Health Resgch
Ethics Committee of Stikes Hang Tuah, Surabaya Indonesia. Data
analysis was carried out using the partial least squares structural
equation modeling (PLS-SEM). In this study, indicators and vari-
ables that affect SWB and QoL were theoretically examined. This
was carried out by arranging them into theoretical models that will
be proven by field data into data-based model. PLS does not
assume a certain distribution for parameter estimation, therefore
parametric techniques to test parameter significance were not
required. Furthermore, the magnitude of the structural path coeffi-
cient of the stability of this estimate was evaluated using t-test
lis.lics obtained from the bootstrapping procedure.!® Modeling
using Partial Least Square (PLS) with the following steps:

1. Outer model. Tt includes the validity test seen from the results
of loading factors and the reliability test seen from the value of
composite reliability. The indicator is declared valid when it
haafac tor loading value =0.5 and reliable when the compos-
ite reliability value is =0.6.

2. Inner model. This is seen from the results of the inner weight
value which tests the study hypothesis through the t-test on the
bootstrap sample and the goodness of fit model. A model is
declared as having goodndedl of fit when it has a R-Square
value >0 and 2 Q2 value of 1-- (1 - R12) (1 - R22) (1- R32) >
0.35 giving high accuracy.

The hypothesis in this study (Figure 1) includes: 1) Patient
characteristics (PC) have significant influence on SWB; 2) Patient

.

Figure 1. Conceptual model of SWB and QoL of lung TB
patients. PC, patient characteristics; FP, patient factor; FF, family
factor; SWB, subjective well-being; QoL, quality of life.
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factor (FP) has a significant influence on SWB; 3) Family factors Table 1. D graphic data of pond
(FF) have a significant influence on SWB; 4) Patient charactens-
tics have significant influence QoL; 5) Patient factor has a signifi-
cant influence on QoL; and 6) Family factors have a significant Gender
influence on QoL. Male 42 57.5
Female 31 425
Age (years)
15-30 20 274
Results and Discussions i;‘gg ;g g‘{;
The respondents of this study were patients with pulmonary 3175 12 164
tuberculosis still with treatment at one of the public health centers Occupations
in the city of Surabaya. A total number of 73 individuals were Self-employed 26 356
selected based on the characteristics on Table 1. The demographic Housewife 38 521
data showed that the respondents comprised of 38 (52.1%) females S;TI:D?ETSEH“D“ é 11140
and 35 (47.9%) males. Furthermore, out of the 73 respondents, 23 R N .
were aged 46-60 years (31.5%), 20 aged 15-30 years (27.4%), 18 Bd”‘ﬁhm“h ; : o
aged 31-45 years (24, 7%) and 12 aged 47-75 years (16.4%). The Iemfmgfy'”g i 99
oceupation of the respondents includes self~employed 38 (52.1%), Junior high school 17 233
housewives 26 (35.6%), not working & (11.0%), other jobs Senior high school 36 493
1(1.4%). Undergraduate/higher education 4 55
Respondents with the latest elementary, high school, junior Pulmonary TB knowledge
high school, undergraduate education were 34 (46.6%), 15 Good 58 795
(20.5%), 11 (15.1%) and 3 (41%), respectively, while those with Less 15 0.5
no education at school were 10 (13.7%). Pulmonary tuberculosis Emotional status
patients knowledgeable about the disease problem were 58 Normal 26 35.6
(79.5%), while 15 were less familiar with the disease (20.5%). Mild stress 30 411
Based on emotional levels, pulmonary TB patients with normal xg’:;'::f:sgess g 1525’
emotional levels were 26 (35.6%), light stress were 30 (41.1%), Veryheavy stress 3 411
moderate stress was (12.3%), severe stress was 5 (6.8%) and very -
heavy stress w:'as 3 (4.1%). Based on social support, Pulmonary TB Smﬂif%‘fss acial support 0 0
patients with frequent social support was 36 (49.3%), social sup- Social support is rare 0 0
port very often was 30 (41.4%) and social support sometimes was Social support occasionally 7 96
7 (9.6%). The number of respondents in this study were 73 with Frequent social support 36 493
details of 31 (42.5%) implementing family health care functions Social support always 30 411
with a functional category, 27 (37.0%) implementing health care Family stress
functions with a sufficiently functioning category and 15 (20.5 %) Light 5l 69.9
in the lacking/not functioning category. Moderate 2 301
Respondents in this study were 73 respondents with details of tigh 0 0
47 (64.4%), 15 (20.5%), 9 (12.3%) and 2 (2.7%) in the high, aver-  Family health care function
age, below average and very high category of subjective well- LESS/‘"D"E. ) 15 5
being, respectively. Furthermore, respondents with good quality of EEEEDT"C“UUIH‘E g{ iﬂ‘g
:;ff;/i;e (68.5%), while those with less quality of life were 23 S”bj;':o"aﬂlrfemg (SWE) ”
o A g6 £
The measurement models consisted of validity and reliability Mverage 15 205
test. Detail of results is presented in the Table 2, which shows the Height 47 644
loading factors value and T-statistics of each indicator in latent Very high 2 a7
variables of PC, FP and FF. It was discovered that the loading Quality of life (QoL)
value and T-Statistics of all indicators in each latent variable were Poor 23 315
greater than 0.5 and the T-table=1.96, therefore all indicators were Good 50 68.5
Table 2. Validity and reliability test of indicator on latent variable.
Characteristic of patient (PC) Age (PC1) 0.756 5128 0.698
Knowledge (PCZ) 0.543 73
Patient factor (FP) Emotional status (PF1) 0.589 3.592 0.708
Social status (PF2) 0.729 5713
Family factor (FF) Family stress (FF1) 0.812 9468 0.811
Health care function (FF2) 0.670 3437
SWB Subjective well-being 1.000
QoL Quality of life 1.000
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said to be valid and significant in forming latent variables. Based
on reliability, Table 1 also shows that the variable produced a
Composite Reliability (C-R) value above the cut-off value of 0.6,
therefore all latent variables were said 1o be reliable.

Structural mf@ (inner weight) partial least square with boot-
strap were used to test the hypothesis of study through the #-test
and bootstrap stop, when the original and bootstrap estimate has a
value that is close. The results of the original estimation and boot-
strap estimation, B:5faare presented in Figure 2. The complete
model test results are seen from the R-Sguare value which illus-
trates the goodness-of-fit by a model. The recommended R-Square
value was greater than zerand is presented in Table 3. The result
of the complete model test explains that the contribution or propor-
tion of the PC, FP, FF variables in explaining variations around the
SWB and QoL variable is 0.495 and 0.528, respectively. The
results indicate that all R-square values are greater than zero,
which indicates that this study model meets the required goodness
of fit. Furthermore, value of Q2 = 1- (1- 0.495) (1-0.528) = 0.998,
indicates that the SWB and QoL models have high accuracy.

From the corresponding model in Figure 2, it is possible to
inla‘el cach path coefficient. The path coefficients are hypothe-
ses in this study, which can be presented in the following structural
equation:

SWB = 0.151 PC+ 0.263 FP+0.141 FF
QoL =0.183 PC+ 0.158 FP + 0.243 FF

The results of the structural path coefficient (inner weight)
along with n full significance values are shown in Table 4. Based
on Table 4, the mierpraaiiaof each path coefficient is as follows:
1. Palienlchamcnslics have a positive and significant effect on

SWB. This is seen from the path coefficient which was posi-

tive at 0.151 with a statistical T-value of 3,770 that is greater

than t-table = 1.96 from the significance level (a) determined

at 0.05. Therefore, PC has a direct effect of 0.151 on the SWB,

which implies that every ncrease PC leads to a corresponding
rise by 0.151 @WB.

2. Ellienl factor has a positive and significant effect on SWB.

is is evident from the positive marki th coefficient of

0.263 with a statistical T-value of 6.486, which is greater than

t-table =1.96 of the significance level («) determined at 0.05.

Therefore, the FP has a direct effect of 0.263 on SWB, which

Table 3. Goodness of fit from R-Square SWB and QoL.

implies that every increase in FP, leads to a corresponding rise

by 0.263 in the SWB.

3. émily factors have a positive and significant effect on SWB.
This is evident from the positive mark th coefficient of
0.141 with a statistical T-value of 2.575, which is greater than
t-table = 1.96 of the significance level (o) determined at 0.05.
Therefore, the FF has a direct effect of 0.141 on SWB, which
implies that any increase in FF, leads to a corresponding rise by

0.141 ifi8ubjective well being.

4. Paticfeftharacteristics have a positive and significant effect on
QoL. This is evident from the posiaa path coefTicient of 0.183
with a statistical T-value of 4.310, which is greater than t-table
= 1.96 of the significance levels determined at 0.05. Therefore,
PC directly affects the QoL by 0.183, which implies that every
increase in PC, leads to a corresponding rise in the quality of
life by 0.183.

756 | B 0.764

~ ©:015118: 0155
0543|B: 0.497

00263 |8: 0256
: 574
uusmmn* ONg.141 B 0134
O 0729|8076
-« ©:0.183| B 0190
%m,,nx
3]

/

1.000 | 8: 1.000

000 | & 1.000

— \
0:0.43]B: 046
©:0670|B: 0646

Figure 2. The connection of PC, FP, FE SWB and QoL. PC,
patient characteristics; FP, patient factor; FF, family factor; SWB,
subjective well-beings QoL, quality of life.

Exogenous variables - Endogenous variables R-Square
Patient characteristics (PC), Patient factors (FP), Family factor (FF)

-> Subjective well-being (SWB) 0495
Patient ch. (PC), Patient factors (FP), Family factor (FF) = Quality of life (QoL) 0.528

aahle 4. Inner weight test on SWB and QoL with bootstrap samples (B=500).

Exogenous variables > Endogenous variables ff original Sample bootstrap )]
Coefficient T-statistic Information

Patient characteristics (PC) = Subjective well-being (SWB) 0.151 0.155 3770 Significant
Patient factor (FP) - Subjective well-being (SWB) 0263 0256 6486 Significant
Family factor (FF) = Subjective well-being (SWB) 0.141 0.134 2575 Significant
Patient characteristics (PC) > Quality of life (QoL) 0.183 0.190 4310 Significant
Patient factor (FP) = Quality of life (QoL) 0.158 0.163 3201 Significant
Family factor (FF) = Quality of life (QoL) 0243 0246 4529 Signifi
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5. Patient factor has a positive and significant effect on QoL. This
is ev1d from the positive path coefficient of 0.158 with a sta-
tistical T value of 3.291, which is greater than t-table = 1.96 of
the significance levels determined at 0.05. Therefore, the FP
directly affects the QoL by 0.158, which implies that every
increase in FP, leads to a corresponding rise in the quality of
life by 0.158.

6. Family factors have a positive and significant effect on QoL.
This is evid@4 from the positive path coefficient of 0.243 with
a statistical T value of 4.529, which is greater than t-table =
1.96 of the significance levels determined at 0.05. Therefore,
the FF directly affects the QoL by 0.243, which implies that
every increase in FE, leads to a corresponding rise in the qual-
ity of life by 0.243.

Family plays an important role in an individual’s life because
it is a system where there are family members interconnected and
dependent on each other in providing support, love, security and
attention and harmoniously carries out their respective roles to
achieve common goals. The quality of the patient’s family support
system is one of the keys to successful management in pulmonary
TB. The family plays a role in the psychological well-being of
family members with regards to reduce stress and increase family
resilience. Therefore, patients will be more likely to adhere to TB
treatment.!” The results of this study showed that individuals with
social support often have good quality, while those without social
support sometimes have a poor quality of life. Furthermore, it pre-
sented that individuals with normal emotional conditions have a
good quality of life, while those with mild stress have a poor qual-
ity of life. A patient’s stress level is influenced by several factors,
including source of stressors owned by the sufferer and family
members, besides gender, age maturity and low levels of knowl-
edge also affect emotional conditions, which directly has an effect
on quality of life and subjective well-being.

Friedman’s theory states that the family is the social unit that
is most closely related to sufferers.'s Therefore, the implementa-
tion of family health care functions in good categories for the aver-
age respondent is to prevent health problems and/or care for sick
family members. This implies that the family’s ability to provide
health care affects the health status of the family and the ability to
carry out health care is seen from the family health duties.

Based on the results of this study, 47 respondents (64.4%) were
in the high subjective well-being category. The dominant factor
that influences the SWB is the patient factor which includes emo-
tional and social status. Bottom-Up theory states that life satisfac-
tion that an individual feels and experiences depends on the
amount of little happiness and a collection of events that make the
individual happy. This assumption was based on that fact that
occurrence of pleasant events is directly proportional to the happi-
ness and satisfaction felt by an individual. According to Top-Down
Theory, subjective well being experienced by an individual
depends on the way he/she views and interprets an event in a pos-
itive light. This theory assumes that the individual is in control of
every event experienced, whether the event will create psycholog-
ical well-being or vice versa. Increasing subjective well-being
requires efforts that focus on changing an individual’s perception,
beliefs and personality traits.' Therefore, it is important to have a
positive point of view, beliefs and thoughts in order to feel satisfied
with life and often feel happy. Efforts to increase happiness should
focus on how to change an individual’s perspective, their beliefs
with positive things and positive personality traits as well.

Furthermore, the results showed that most of the respondents,
ie. 50 (68.5%) had a good quality of life and the dominant factor
that affected the quality of life for pulmonary tuberculosis patients
was family. Quality of life is an analysis concept of an individual’s

[Journal of Public Health Research 2021; 10:2180]
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ability to obtain a normal life position in relation to perceptions of
goals, expectations, standards and specific attention to life experi-
enced by being influenced by values and culture in the environ-
ment the individual 1s in which 1s related to goals, expectations,
their standards and concems 22!

Family factors and social support were other factors that could
improve TB patients’ quality of life. In addition to this, family fac-
tors which include stress, and the implementation of health care
functions have a dominant influence on the quality of life of
patients with pulmonary tuberculosis. This was explained in accor-
dance with the theory which states that the family is not only a col-
lection of family members, but also a context and a system and
members of society. Therefore, in a certain context and system
when a problem occurs it also affects family members.*>?%

Conclusions

The results showed that by using PLS-SEM approach, the
SWB and QoL structural models are fit models and the indicators
on PC, FP and FF are valid and reliable. Furthermore, it showed
that patient characteristics, patient factors and family factors influ-
ence subjective well-being and quality of life. In addition, the
dominant influence on subjective well-being was the patient factor,
while on quality of life it was the family factor.
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