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Introduction: The health index of a patient of tuberculosis can be calculated using variables
obtained from the indicators that were developed based on the sufferer and family's behaviors
while preventing the disease based on the nursing theory of self-care. It is expected that a
family must be able to treat infected members at home properly using technical treatment.
Therefore, this study aims to construct a health index formula for tuberculosis patients.
Methods: A cross-sectional design was used and further divided into two phases. The first
is focus group discussions, which were carried out between tuberculosis treatment holders,
Puskesmas nurses, and researchers to develop measurement instrument indicators. A survey
was performed in the second phase for patients who were registered and treated in Public
Health Center at Blitar, East Java, Indonesia. The 141 responses obtained were selected
using a simple random sampling technique. The data were collected using a questionnaire
developed from the focus group discussions and then analyzed using factor analysis.
Results: A Goodness of Fit Index (GFI) value of 0.98 was recorded along with
composite value reliability of 53%. The formula of Health index obtained from the
analysis was (0.238*% Home environment) + (0.226* Family prevention efforts) —
(0.659* Coughing habits of patients) + (0.250*% Impact of treatment). The index
was then calculated in four -categories, namely low, enough, good, very good.
Conclusion: So, the health index formula of tuberculosis patients is illustrated as Health
Index=0.238*X +0.226*X -0.659*X +0.250*X .

Introduction

unuse of cloth to cover their mouth while coughing and

The 2013 Basic Health Research showed that occupancy
densities above and below 8m? were obtained in East
Java at 92.1% and 7.9% levels, respectively. A previous
study also revealed that 17% of houses in the province
were in the slums, while 83.0% were located in other
areas.! Occupancy and slums are the risk factors for
the transmission of tuberculosis because active patients
live in densely populated areas. However, the spread
of the disease can be prevented by the adherence of the
infected individuals to healthy behaviours, such as not
spitting anywhere and keeping the mouth closed while
coughing.

Transmission can also be prevented by increasing the
body’s immunity, maintaining environmental hygiene,
and keeping healthy daily habits.]1 Some unhealthy
habits observed in tuberculosis patients include: a) the
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spitting, b) using their hands to wipe the mouth, and c)
mixing receptacles. However, during an interview, the
families revealed that they have been educated on how
to prevent the transmission of the disease, remind the
sufferers of safe behaviors, and making efforts to curtail
its spread.?

Nursing Theory by Dorothea E. Orem defined self-
care as the series of activities performed by individuals
to maintain life, health, and wellbeing. The ability to
take action can be grouped into three, namely minimal,
partial, and total help categories.® Furthermore, Orem's
nursing theory can be applied to families suffering
from tuberculosis. They have a role in providing tools
to prevent the transmission of the disease, support the
healing of patients as well as avoiding drug resistance.4
Therefore, this study aims to develop a formula for the
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health index of tuberculosis patients who are being
taken care of at home by their families.

Methods

A cross-sectional design was used and further divided
into two phases. In the first phase, focus group
discussions were held between Tuberculosis Treatment
Holders, Puskesmas Nurses, and researchers to develop
measurement instrument indicators. Meanwhile,
a survey was carried out in the second phase on
tuberculosis patients who were registered and treated
at Public Health Center in Blitar, East Java, Indonesia.
The variables used for measurement include home
environment, family prevention efforts, coughing
habits, as well as the impact of treatment. The survey
was performed using a questionnaire developed from
focus group discussions between September and
October 2018. Data collection was carried out through
interviews with families, and the analytic tools include
factor analysis as well as structural equations to assess
the reliability and validity construct. This study was
approved by the Health Research Ethics Committee of
the Poltekkes Kemenkes Malang with reference number
364/KEPK-POLKESMA/2018 on August 5, 2018.

Results

Table 1 shows the confirmatory factor analysis result
of variable indicators using LISREL 8.50. Furthermore,
Figure 1 illustrates the effect of each variable on the
health index using PLS 3.0. The sub-variable in the
variable as a health index factor for tuberculosis
patients if it has a t-value when the test is > 1.96 and
each sub-variable has a coefficient. The value of each
Goodness of Fit Index of the four factors that make up
the health index of tuberculosis patients is >0.98, which
means that the four factors have a predictive ability for
health index of at least 98%.

The next step is to determine the health index
category of patients. The index ranged from 0.24 to 9.62
with an average of 5.5 and a standard deviation of 1.81.
Next, grouping was then calculated using the SPSS 24.0
for MAC. The grouping of health index categories for
tuberculosis patients, namely if the score < 3.36 is low,
between 3.37 - 5.57 is sufficient, 5.58 - 7.57 is good, and
> 7.57 is very good. The composite reliability factors
that affect the health index of tuberculosis patients,
namely the home environment of 0.667; prevention
efforts by the family of 0.710; the patient's coughing
habit was 0.833; and the impact of treatment is 0.166.

Table 1. Confirmatory factor analysis of variable indicators using LISREL 8.50

Variable — Sub variable t value Coefficient Fit test value
Home environment
Habits to open the window 2.940 0.304
Summary of glass tile 2.340 0.260
Habits to drying the mattress 3.720 0.596 GFI=0.98
Sunlight entered the room 4.420 0.744
Clothes hanging in the room 3.120 0.714
Family prevention efforts
Availability of sputum container 5.880 0.692
Provision of cutlery/drink 4.660 0.690
- . . GFI=1.00
Washing clothes habits of patients 3.820 0.806
Availability of disinfectant liquid in sputum containe 3.040 0.212
Coughing habits of patients
Face direction when coughing 2.980 0.995
The habit of closing your mouth when coughing 7.470 0.949 GFI=1.00
The existence of a mouth covering device -8.080 -0.957
Impact of treatment
Bored with taking medicine -4.140 0.766
Thinking to stop taking medicine 4.970 0.778
Nausea 2.010 0.662 OF1=0.99
Urine color -4.940 -0.202
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Figure 1. Health index of tuberculosis patients by PLS 3.0

Based on Figure 1, the health index formula of tuberculo-
sis patients is illustrated below:
Health Index =0.238*X +0.226*X - 0.659*X +0.250*X,

Where:

X1 = Home environment

X1 =(0.304 x Habits of opening the window) + (0.260
x Summary of glass tile) + (0.596 x Habits of dry-
ing the mattress) + (0.744 x Sunlight entered the
room) + (0.714 x Clothes hanging in the room)

X2 = Family prevention effort

Discussion

Based on focus group discussions, the indicators of the
variables produced include 1) tuberculosis patients’
home environment, such as glass tiles, floor, and the
condition of the room, 2) prevention of transmission,
such as patient habits while coughing and handling
sputum, and 3) healing efforts, which include the type and
amount of protein nutrients provided by the family as well
as their financial situation. An additional element that can
provide information about family efforts is their perceptions
about the attempts made by the affected member. The
indicators obtained are consistent with a study in India that
they have an important role in preventing the transmission
of tuberculosis.*¢

Indicator variables vary by region, and it is dependent
on the perceptions of the health workers while providing
healthcare services. There are various indicators in
Tajikistan including family income, which can influence
the success of tuberculosis treatment, particularly among
migrants.” Initial examinations while treating the disease
have been actively carried out by patients supported by
their families. They can also get an initial diagnosis from
Puskesmas in each sub-district,® which has the priority of
controlling communicable diseases.” The first correction
made at the facility is that the community behaviors must be

X2 = (0.692 x Availability of sputum container) + (0.690
x Provision of cutlery/drink) + (0.806 x Washing
clothes habits of patients) + (0.212 x Availability of
disinfectant liquid in sputum container)

X3 = Coughing habits of patients

X3 =(0.995 x Face direction while coughing) + (0.949 x
Habits of closing mouth while coughing) - (0.957 x
The existence of a mouth covering device)

X4 = Impact of treatment

X4 = (0.766 x Bored with taking medicine) + (0.778 x
Thinking of stopping the intake of medicine) —
(0.662 x Nausea) — (0.202 x Urine colour)

appreciated by health workers, followed by the prevention

efforts established by the government. Preventing the

spread of diseases is a community effort carried out in
collaboration with Puskesmas as a first-level health service
facility.®

The variable indicators that were obtained after the

statistical test using LISREL 8.50 are presented in Table 1.

Latent variables were formed from valid indicator as index

compilers of tuberculosis health patients, namely:

1. The home environment, such as habits of opening the
window, glass tiles as well as drying the mattress,
sunlighting the room, and hanging clothes.

2. Family prevention efforts, such as the availability of
sputum containers, provision of cutlery/drinks, patients’
clothes washing habits as well as the availability of
disinfectant liquid in the sputum container.

3. Coughing habits of patients, such as the direction of the
face, the closing of mouth as well as the existence of a
mouth covering device.

4. Impacts of treatment, such as being tired or forgetting
to take medicine, nausea, and urine color. The analysis
results showed that the indicator variable's Goodness of
Fit Index (GFI) had a minimum value of 0.98, which
indicates that it has a 98% predictive power, and 100%
was obtained in some.
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The home environment as a residence for tuberculosis
patients plays a role in the health index.'®" Furthermore,
it can be used as an effort to prevent transmission to other
family members.'>!"3 It also helps in healing as planned or
worsens the patient's condition. The home environment
that affects the health index of tuberculosis patients include
temperature, humidity, NO2 levels, O3 levels, as well as
the lack of sunlight entering the house.'* These factors
can increase the risk of contracting the disease for other
members.!® Home environment indicators revealed that
the role of the family in maintaining the cleanliness of
the house is a sign for patients at home, as shown in Table
1.12 Smokers living with the sufferers are 1.49 times more
at risk of suffering from the disease compared to non-
smokers.!*'® This situation illustrates the importance of the
home environment as an indicator of the health index for
tuberculosis patients.

Prevention efforts carried out by families must include
behaviors that can keep the health index of patients in good
or very good condition.19 The family has a major role in
preventing the spread of the disease.’*' However, they
must also be educated about the prevention of transmission
as well as the administration of treatment after the
diagnosis is made.?>?* Efforts to dilute the stored sputum
using disinfectants need to be balanced with natural air
ventilation or by opening the windows.?* Transmission is
basically not through eating utensils and clothes, but early
prevention is more important because it cannot be guarantee
that patients' saliva containing bacilli is not present in the
equipment they use.?

Provision of closed sputum containers and diluting
using disinfectants are highly recommended as preventive
measures. When patients spit anywhere, the saliva areas
containing mycobacterium tuberculosis flies around after
it is dry. This situation is dangerous for family members
or other people who inhale the contaminated air. The
use of lysol disinfectant can kill the germs contained
in patients’ sputum.?® Therefore, the family plays a very
important role in providing disinfectants as an effort to
prevent transmission and its disposal needs to be carried
out properly. Sputum must be disposed in a closed place
with running water, and it can be burnt using a microwave
when necessary.”’

Patients’ behavior while coughing also affects the
transmission and health index of tuberculosis. Several
studies stated that it is highly recommended that they
cover their mouth,” look away, and use mouth covering
tools, such as tissues. Family members or people around
tuberculosis patients also need to maintain personal
hygiene® by washing their hands with soap and running
water after touching objects or items containing splashed
saliva. Furthermore, covering the mouth while coughing
is very important, but health workers need to be more
concerned about the low income of patients. Good habits
of the sufferers include covering the mouth with a towel for
several days or the bottom of the clothes or the inner arm. A
clean environment must be provided and health education
efforts are also needed about the disease transmission.

Tuberculosis treatment must be carried out for at least
6 months and evaluation/examination of sputum can be
performed twice.”* However, patients can experience some
side effects, such as loss of appetite, nausea, abdominal
pain, joint pain, tingling in the legs, and reddish urine.”
These effects are often not revealed to them during health

education to avoid treatment refusal, which can lead to the
persistence of the disease as well as drug resistance.

The validity value of each latent variable indicator
has a t-test value above 1.96, which indicates that it can
be used. Theoretically, indicators provide a broader view
by examining smaller measurement variables that have
established the requirements and data sources.'? They
can also be used as a measure because they are defined
in operational definitions and ascertained through focus
group discussions with experts before data collection
was performed. Indicators of latent variables are validity
values, namely t-test > 1.96 and reliability coefficient >
0.70, which indicate that statistically they can be used.*

Figure 1 show the influence of latent variables on
the compilation of tuberculosis patients health index.
Furthermore, their total effect on the index was organized
from the largest to smallest, namely the habit while
coughing, treatment impact, home environment, and
family prevention efforts with scores of 0.659, 0.250,
0.238, and 0.226, respectively. The four variables used
were based on factors that need to be studied to determine
health status.?>?>3! Generally, indicators for each latent
variable have no full effect, but there are some that need
to be developed to increase the optimal ability as well as
the description of patients’ condition. The ability of the
indicator to describe their effect include 83.3% cough
habits, 71.0% family prevention efforts, 66.7% home
environment, and 16.6% impact of treatment.

The ability of the four latent variables to describe the
health index of tuberculosis patients was 53.0%, hence,
47.0% were not developed. The study results showed that
the index can be grouped into four categories, namely low
< 3.35, sufficient 3.36 — 5.56, good 5.57 — 7.56, and very
good > 7.57, as shown in Table 4.21

Conclusion

The formula of Health index obtained from the analysis was
(0.238 * Home environment) + (0.226 * Family prevention
efforts) — (0.659 * Coughing habits of patients) + (0.250 *
Impact of treatment). The index was then calculated for four
categories, namely low, enough, good, very good with GFI
of 0.98 and composite reliability of 53.0%. The formula
can be used to calculate the health index of tuberculosis
patients in four categories, namely low, enough, good,
very good. This can also serve as the basis for improving
healing as well as contributing to further studies, which
complement the variables used.

Acknowledgement

We thanks to the Director of Poltekkes Kemenkes
Malang, who provided me with a research grant number:
HK.02.03/1/4017/2018, and to all nurses and patients who
contributed to this research.

Conflict of Interest

All authors declare that they have no conflict of interest.

References

1. Indonesia Health Ministry. Penyajian pokok-pokok hasil riset
kesehatan dasar. Jakarta: Health Ministry Republic of Indonesia.,
2013.

2. Suprayitno. Tuberculosis patient habitual of coughing and sputum
dispose. In: In The Proceeding of 7th International Nursing
Conference: Global Nursing Challenges in The Free Trade Era, http://



BIOMOLECULAR AND HEALTH SCIENCE JOURNAL 2022 APRIL, VOL 05 (01) 41

eprints.ners.unair.ac.id/223/ (2018).

Parker E M, Smith C M. Nursing Theories and Nursing Practice.
2009.

Suprajitno S, Sunarno I, Ardiansah OA. Perception of Supervisor
Taking Medicine about the Side Effect of Tuberculosis Medication
for Patients. J Ners dan Kebidanan (Journal Ners Midwifery) 2018;
5:058-061.

Chanda-Kapata P, Kapata N, Masiye F, et al. Health Seeking Behaviour
among Individuals with Presumptive Tuberculosis in Zambia. Epub
ahead of print 2016. DOI: 10.1371/journal.pone.0163975.

Samal J. Family perspectives in the care and support of tuberculosis
patients: An Indian context. J Assoc Chest Physicians 2017; 5: 67-69.
Craig GM, Daftary A, Engel N, et al. Tuberculosis stigma as a social
determinant of health: a systematic mapping review of research in
low incidence countries. Int J Infect Dis 2017; 56: 90—-100.
Indonesia Health Ministry. Peraturan Mentri Kesehatan No. 75
Tahun 2014 tentang Pusat Kesehatan Masyarakat (JDIH BPK RI),
https://peraturan.bpk.go.id/Home/Details/139202/permenkes-no-75-
tahun-2014 (2014, accessed 11 March 2022).

Indonesia Health Ministry. Peraturan Mentri Kesehatan No. 39 Tahun
2016 tentang Pedoman Penyelenggaraan Program Indonesia Sehat
Dengan Pendekatan Keluarga (JDIH BPK RI), https://peraturan.bpk.
go.id/Home/Details/113087/permenkes-no-39-tahun-2016 (2016,
accessed 11 March 2022).

. Amelia S, Rahayu SR, Wijayanti Y. Analysis of Physical

Environmental Factors Affecting the Incidence of Pulmonary
Tuberculosis in Magelang City. Public Heal Perspect J 2021; 6: 83—
91.

. Musfirah, Desi Nurfita AFR. Analysis of Healthy Housing and TB

Prevalence in Yogyakarta City. J Kesehat Masy 2021; 17: 405-414.

. World Health Organization. WHO guidelines on tuberculosis

infection prevention and control, https://www.who.int/publications-
detail-redirect/9789241550512 (2019, accessed 11 March 2022).

. Hamada Y, Glaziou P, Sismanidis C, et al. Prevention of tuberculosis

in household members: estimates of children eligible for treatment.
Bull World Health Organ 2019; 97: 534-547D.

. Jindal SK. Relationship of household air pollution from solid fuel

combustion with tuberculosis? Indian J Med Res 2014; 140: 167—
170.

. Alvaro-Meca A, Diaz A, De Miguel Diez J, et al. Environmental

Factors Related to Pulmonary Tuberculosis in HIV-Infected Patients
in the Combined Antiretroviral Therapy (cART) Era. PLoS One
2016; 11: e0165944.

. Singh SK, Kashyap GC, Puri P. Potential effect of household

environment on prevalence of tuberculosis in India: evidence from
the recent round of a cross-sectional survey. BMC Pulm Med 2018;
18: 66.

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Jiménez-Fuentes MA, Rodrigo T, Altet MN, et al. Factors associated
with smoking among tuberculosis patients in Spain. BMC Infect Dis
2016; 16: 486.

Khan AH, Sulaiman SAS, Hassali MA, et al. Effect of smoking
on treatment outcome among tuberculosis patients in Malaysia; a
multicenter study. BMC Public Health 2020; 20: 854.

. Muzakkir M, Husaeni H, Muzdaliah I, et al. Family attitudes and

behavior toward tuberculosis prevention in the lembang health center
area, West Sulawesi, Indonesia. Open Access Maced J Med Sci 2021;
9: 1491-1494.

Elizabeth Y, Gunawan S. Family Efforts To Prevent TB Transmission
In East Sumba, Indonesia. J Kesehat Soedirman 2019; 14: 55-65.
Kurniadi Tahu S, Dion Y. Preventing Tuberculosis in Families of East
Timor Expatriate Tuberculosis Patients in Indonesia. KnE Life Sci
2022;2022: 934-942.

Rakhmawati W, Nurhidayah I, Adistie F. Family-centered care of
tuberculosis prevention in children : a concept analysis. EurAsian J
Biosci 2020; 14: 7239-7244.

Yermi, Ardi M, Lahming, et al. Knowledge and Attitudes with Family
Role in Prevention of Pulmonary Tuberculosis in Maros, Indonesia. J
Phys Conf Ser; 1028. Epub ahead of print 2018. DOI: 10.1088/1742-
6596/1028/1/012001.

The Global Health Delivery Project, https://www.globalhealthdelivery.
org/home (accessed 24 April 2022).

KNCYV Indonesia - Efek Samping Obat Anti TB, https://kncv.or.id/
apa-itu-tb/tb-tbc/efek-samping-obat-anti-tb.html (accessed 24 April
2022).

Stabel JR, Turner A, Walker M. An eco-friendly decontaminant to kill
Mycobacterium avium subsp. paratuberculosis. J Microbiol Methods
2020; 176: 106001.

Myneedu VP, Aggarwal A. Disposal of the large volume of sputum
positive for Mycobacterium tuberculosis by using microwave
sterilisation technology as an alternative to traditional autoclaving in
a tertiary respiratory care hospital in Delhi, India. Infect Prev Pract
2020; 2: 100072.

Rumah Sakit Islam Jakarta Cempaka Putih - Cegah Penyakit TBC
di Keluarga, https://www.rsi.co.id/promkes/tips-kesehatan/cegah-
penyakit-tbc-di-keluarga (accessed 24 April 2022).

Mejri 1, Loukil M, Khalfallah I, et al. Side effects of tuberculosis
treatment with fixed-dose combinations. Eur Respir J; 48. Epub ahead
of print 2016. DOI: 10.1183/13993003.congress-2016.PA2713.
Kaplan RM, Bush JW, Berry CC. Health status: types of validity and
the index of well-being. Health Serv Res 1976; 11: 478-507.

. The Global Health Delivery Project, http://www.globalhealthdelivery.

org/ (accessed 24 April 2022).



