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Abstract

BACKGROUND: Indonesia encounters a serious issue of disparity in tuberculosis cases among provinces. These
disparities are crucial since they may reflect a macro-level factor that could be modified to further reduce the cases.
Some factors are identified as contributing to this variation, including socioeconomic determinants.

AIM: This study investigated whether these socioeconomic determinants (i.e., poverty, unemployment, income
inequality, and low education) can predict the variation of tuberculosis cases across provinces in Indonesia.

METHODS: We conducted an ecological analysis using public-use data files of the Annual Indonesian Health Profile
Report and The Indonesian Social and Population Profile Report consisting of data from 33 provinces, 2010-2013.
The main outcome measures were province-level tuberculosis notification cases for all form of tuberculosis cases
and new smear-positive cases. The correlation between socioeconomic determinants and tuberculosis notification
cases was analyzed with bivariate analyses and multivariate linear regression analyses.

RESULTS: This study showed that poverty was strongly and positively correlated with tuberculosis notification
cases, either all form or new smear-positive cases. Unemployment was also positively correlated with tuberculosis
notification cases, but the power was lower. In contrast, income inequality and low education level were not
statistically correlated with tuberculosis notification cases. In multivariate linear regression analyses, poverty is
the strongest predictor for tuberculosis notification cases. Poverty had a bigger impact than unemployment in the
increased tuberculosis notification cases.

CONCLUSION: Findings from this study suggest that poverty has a profound influence on the variation in tuberculosis

notification cases across provinces in Indonesia.

Introduction

In January 2014, the Ministry of Health of the
Republic of Indonesia released data from The Indonesia
Basic Health Research 2013 (Riset Kesehatan Dasar
2013, RISKESDAS 2013). It is the largest national
representative health survey in Indonesia conducted
by the Directorate General of Disease Control and
Environmental Health, Ministry of Health. The report rose
serious disparity issues that existed among 33 provinces
with respect to tuberculosis notification cases [1].

Even though many studies have been
devoted to the prevention of tuberculosis, the causes
of disparities across provinces have not been the main
concern and are frequently neglected [2]. Meanwhile,
these disparities are a crucial issue since they may
reflect a macro-level factor that could be modified to
further lower tuberculosis cases [2], [3]. Macro-level
factors such as economics, health system, social
policies, built environment, and socio-cultural beliefs

are well known as social determinants of health [4].
These factors fundamentally shape the micro-level
ones such as biomedical aspects and health behavior,
targeted by most interventions [5].

Prominent macro-level effects for the observed
health disparities in Indonesia have been suggested,
including socioeconomic and geographic aspects [3],
[6]. The latter aspect is difficult to modify. In contrast, an
increasingly important socioeconomic aspect that has
a macro-level effect on health and is relatively more
amenable to modification is poverty [7]. Recent social
epidemiology studies described the beneficial effect of
the intervention of poverty reduction among the poor
on health outcomes. These studies demonstrated that
social protection intervention such as a cash transfer
program was associated with a reduction of several
disease notification cases including leprosy, Human
Immunodeficiency Virus (HIV) infection, and any other
sexual-transmitted infections [8], [9]. Thus, poverty
may exert its potential influence on health outcomes,
especially in the context of infectious diseases.
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The relationship between poverty and
tuberculosis has been posited to be related or mediated
by socioeconomic variables of unemployment, income
inequality, and low education [7]. The previous ecological
studies conducted in the United States and the
United Kingdom found that poverty is a strong predictor
of tuberculosis notification cases [10], [11], [12], [13], [14].
Furthermore, social epidemiology research investigating
the variation in tuberculosis outcomes demonstrated
that variables related to unemployment, income
inequality, and low education are important macro-level
predictors [15].

The previous studies exploring the proposition
were conducted mainly in developed countries.
Meanwhile, tuberculosis is prone to find in developing
countries. Thus, it is important to study the relationship
between poverty to tuberculosis cases in developing
countriesincluding Indonesia. At present, there is no study
exploring the provincial-level socioeconomic determinant
of tuberculosis notification cases in Indonesia. Since the
relationship between poverty and tuberculosis is closely
related to other socioeconomic determinants, in this
explanatory study, we also considered unemployment,
income inequality, and low education as covariates using
a complete provincial dataset. This ecological study
explored the role of socioeconomic determinants mainly
poverty as a predictor of disparities in tuberculosis
notification cases across provinces in Indonesia,
especially before Indonesia’s 34" province was formally
established in the year 2014.

Methods

Data sources and measures

Twomeasuresoftuberculosisnotificationcases,
that is, the total number of all form of tuberculosis cases
and the total number of new smear-positive cases in
2010-2013 were obtained from a cross-sectional study
in the Indonesia population conducted by the Directorate
General of Disease Control and Environmental Health,
Ministry of Health of the Republic of Indonesia. The data
were published as public-use data files of the Annual
Indonesian Health Profile Report [16], [17], [18], [19].
The detailed procedure for notification of tuberculosis
cases in Indonesia was published previously [20]. Case
notification is conducted according to The National
Tuberculosis Manual. This manual is adapted from
the World Health Organization guidelines through
sputum smear examination of suspected patients with
tuberculosis presenting to a health worker (clinicians
or other medical practitioners) [21]. The diagnosis was
carried out in selected health centers by sputum smear
microscopy. The Ministry of Health of the Republic
of Indonesia defines the total number of all form of
tuberculosis cases as the total number of population with

new and recurrent (relapse) the episode of tuberculosis
notified in a given year, while the total number of new
smear-positive cases as the total number of population
with new tuberculosis diagnoses if one or more sputum
smear specimens at the start of treatment are positive
for acid-fast bacillus [16], [17], [18], [19].

The measures of predictors related to
socioeconomic  determinants such as poverty,
unemployment, income inequality, and low education
level for the year 2010-2013 were obtained from the
Indonesian Social and Population Profile Report 2010—
2013, on the official website of the Central Bureau of
Statistics, Indonesia (Badan Pusat Statistik) [22]. Poverty
is represented as the total population living below
Indonesia’s poverty line. The poverty line is defined by
the Central Bureau of Statistics, Indonesia as the amount
of expenditure required to obtain 2100 food calories per
day, along with the amount of expenditure for other basic
non-food items, such as housing, clothing, cost of formal
education, and health cost [22]. Three covariates related
to poverty and tuberculosis were also considered,
that is, unemployment, income inequality, and low
education [7], [15]. Unemployment is the percentage of
the labor force that is unemployed per total population of
each areain a given year. The Gini coefficient (Giniindex),
the most commonly used measure of income inequality,
was applied in this study. This coefficient measures the
distribution of income across the population. It varies
from O (perfect equality) to 1 (perfect inequality). A higher
Gini index indicates greater inequality, with high-income
individuals receiving much larger percentages of the
total income of the population [22]. A low education level
is represented as the percentage of the population with
less than 9 years of formal education.

All variables (the total number of all form of
tuberculosis cases, the total number of new smear-
positive cases, poverty, unemployment, income
inequality, and low education) were obtained by province.
These data were available for the 33 provinces from
2010 to 2013, before the 34" Province of Indonesia, the
North Kalimantan, was formally established in 2014.

Data analysis

Data points for each variable were averaged
(from the year 2010 to 2013) and represented as a
continuous variable. Univariate analysis was performed
across cases of one variable over observation years per
province. We presented both mean and median for each
variable, including standard deviation, and minimum and
maximum values. Bivariate relationship between each
explanatory variable (poverty, unemployment, income
inequality, and low education) and outcome variables
(the total number of all form of tuberculosis and the total
number of new smear-positive cases) were assessed
by calculating the Pearson Product Moment correlation
coefficient (a = 0.05). The coefficient of determination
or squared correlation coefficient () was obtained to
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calculate the proportion of each measure of tuberculosis
notification cases that were explained by each predictor
variable. If more than one significant bivariate predictor
was identified, then forward stepwise multivariate linear
regression was performed (using all bivariate-significant
predictors as candidates to enter the multivariate
regression equation). A candidate predictor variable
could enter and remain in the multivariate equation if
the p-value associated with its multivariate regression
coefficient was < 0.05. The forward stepwise selection
was used because it provides the significant bivariate
predictors that have the greatest utility in accounting
for variance in the outcome variable in the regression
model. It also accounts for the possible inherent
collinearity between predictor variables. In ecological
studies, where area-level aggregated data are used,
the distributional assumptions of linear regression
rarely hold. Therefore, all variables were transformed
into a natural logarithmic scale to hold the parametric
distributional form. Multivariate linear regression was
performed for predicting both the total number of all
form of tuberculosis cases and the total number of new
smear-positive cases. The strength of association in
linear regression analysis was appraised by the Beta
value (a standardized coefficient ranging from -1to 1). All
analyses were performed by using the STATA statistical
software package (version 12.0; STATA Corporation,
College Station, TX, USA) with o = 0.05.

Results

Univariate findings

Table 1 presents the descriptive statistics for
all variables in the analyses. There is a considerable
province-level variation with respect to tuberculosis
notification cases in Indonesia, both for all form of
tuberculosis cases (range from 1204 to 62563) and
new smear-positive cases (range from 502 to 34301).
Even though from the year of 2010 to 2013, it showed
a downward trend in the socioeconomic variables,
yet an upward one in tuberculosis notification cases.
Complete data for all variables (tuberculosis notification
cases and socioeconomic variables) in each province
are available in the Appendix/Supplementary File.

Bivariate findings

Table 2 demonstrated bivariate analyses
between each predictor and each outcome.
Individually, poverty and unemployment were
significantly correlated against tuberculosis notification
cases. Poverty was strongly correlated with both
measures of the total number of all form of tuberculosis
cases (r = 0.842) and the total number of new smear-
positive cases (r = 0.830), whereas unemployment had

Table 1: Descriptive statistics of all variables

Variable Year Mean +SD
Tuberculosis notification cases [16], [17], [18], [19]
All form 2010 9177.61 £13172.77
2011 9592.79 + 13686.71
2012 9820.79 + 13597.33
2013 9911.94 + 13607.98
New smear-positive cases 2010 5556.54 + 7156.38
2011 5902.42 + 7577.98
2012 5983.24 + 7486.73
2013 5948.79 + 7342.21

Median (range)

4592 (1176-61010)
4732 (1204-62563)
4866 (1467-60801)
5084 (1446-61721)
3151 (635-32649)
3328 (585-34301)
3506 (502-33479)
3424 (736-33460)
Socioeconomic variables®
Poverty 2010 940109.10 + 1431550 428800 (67800-5529300)
2011 909664.50 + 1377881 380110 (72060-5356210)
2012 882793.90 + 1322761 363300 (71400-5071000)
2013 850502.10 + 1255042 369010 (69220-4771260)
Unemployment 2010 6.68 + 2.57 6.02 (3.49-14.13)
2011 6.09 +2.60 5.62 (2.67-13.50)
2012 5.33+247 5.17 (2.07-10.74)
2013 4.97 +2.34 4.51(1.81-9.77)
Income inequality 2010 0.36 +0.04 0.36 (0.29-0.43)
2011 0.37 £0.04 0.37 (0.30-0.46)
2012 0.38 +0.04 0.38 (0.29-0.44)
2013 0.38+0.03 0.37 (0.31-0.44)
Low education 2010 72.35+7.16 73.18 (51.14-81.01)
2011 68.30 + 8.56 70.07 (44.25-79.32)
2012 66.58 +8.53 68.84 (42.68-76.97)
2013 66.64 + 8.40 68.51 (42.22-76.93)

a moderate correlation with both measures (i.e., r =
0.466 and r = 0.410, respectively). In contrast, income
inequality and low education levels were not correlated
significantly with both measures of tuberculosis
notification cases.

Table 2: Pearson product-moment correlation between
socioeconomic variables and measures of tuberculosis
notification cases across 33 provinces in Indonesia between
2010 and 2013

Socioeconomic variables Tuberculosis notification cases

=

All form New smear-positive cases

Poverty r 0.842*** 0.830***

s 0.709 0.688
Unemployment r 0.466** 0.410*

s 0.217 0.168
Income inequality r 0.226 0.152

s 0.051 0.023
Low education r 0.030 0.169

s 0.000 0.028

*p < 0.05; **p < 0.01; **p < 0.001.

The strength of the correlation is shown in
Figure 1. It depicts the positive correlation between
significant socioeconomic variables (poverty and
unemployment) and tuberculosis outcome measures.
As noted by the r* values in Table 2, the variance of
both measures of tuberculosis notification cases
accounted by poverty was large by about 70%.
Meanwhile, unemployment is explained roughly by
22% and 17% of the variance in both measures of
tuberculosis outcomes, that is, the total number of all
form of tuberculosis cases and the total number of new
smear-positive cases, respectively.

Multivariate findings

The stepwise multivariate linear regression
performed for two measures of tuberculosis notification
cases (Table 3) revealed that both poverty and
unemployment entered the regression model and
achieved multivariate significance. The linear regression
model using the total number of all form of tuberculosis
cases was significant (p < 0.001) and explained
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Figure 1: Ecological associations between bivariate-significant
socioeconomic variables (log-poverty and log-unemployment) and
log-tuberculosis notification cases for all form of tuberculosis cases
(A and B) and new smear-positive cases (C and D) from 2010 to 2013
for all 33 provinces

approximately 77% of the variance (adjusted r* = 0.768).
The model used the total number of new smear-positive
cases as the outcome was significant (p < 0.001) and
accounted for nearly 72% of the variance (adjusted
¥ = 0.717). As indicated by the Beta value listed in
Table 3, poverty was a stronger predictor variable
than unemployment for both measures of tuberculosis
notification cases adjusting for the effect of each variable
in the regression model. The more poverty and the more
unemployment, the higher tuberculosis notification
cases, given adjusting each covariate. When each
covariate was adjusted, poverty will have more impact
than unemployment in the increased tuberculosis
notification cases in the multivariate regression model.

Table 3: Stepwise multivariate linear regression model
predicting measures of tuberculosis notification cases across
33 provinces (during 2010-2013 period) based on predictor
variables with bivariate statistical significance

Predictor Tuberculosis notification cases
All form New smear-positive cases

Poverty

Beta value® 0.711** 0.696***

Partial R* 0.722 0.682
Unemployment

Beta value® 0.654* 0.510*

Partial R* 0.253 0.150
“The Beta value is the increase in the measures of tuberculosis notification cases per unit increase in the
predictor variable. For example, the log-all form of tuberculosis cases increased by 0.711 for every 1 unit
increase in the log-poverty. °The partial R® is the increase in the model R* when the variable is added
as the last variable in the model. For example, an additional 72.2% of the variation in the log-all form of
tuberculosis cases among provinces was accounted for by the addition to the model of log-poverty.
*p < 0.05, *p < 0.01, ***p < 0.001.
Discussion

Provinces in Indonesia are heterogeneous in
tuberculosis epidemiology which has important public
health implications. Province was the unit analysis
because it was the macro-level analysis that we
sought to measure. The total number of tuberculosis

notification cases was used in this study rather than
the tuberculosis notification cases rate (tuberculosis
cases per 100,000 people) since data on tuberculosis
notification cases rate by province in Indonesia is
not consistently reported by the Ministry of Health of
Indonesia [16], [17].

This province-level analysis discovered a
strong relationship between poverty and tuberculosis
notification cases. This exploratory study indeed
requires a more intensive empirical study designed
to identify causal mechanisms that may be presently
reflected as the proxy of poverty. It is also important
to explore the potential for confounding variables
to explain the relationship between poverty and
tuberculosis notification cases. Nonetheless, poverty
is an important determinant of the observed disparities
in tuberculosis notification cases across provinces in
Indonesia. Indeed, the power of the proxy (poverty) to
account for such a large degree of the variance in the
observed tuberculosis notification cases is noteworthy.
In addition, the evidence is supported when considering
the finding from the previous studies conducted
in developed countries [10], [11], [12], [13], [14].
Specifically, the previous findings suggest that the
higher poverty area is independently associated with an
increased estimated probability of higher tuberculosis
cases.

Considering the complex host-pathogen
interplay at the population level, several causal
mechanisms have been postulated for the
linkage of poverty and tuberculosis. Poverty
facilitates the transmission of Mycobacterium
tuberculosis, mainly through its influence on living
conditions (e.g., people living in overcrowded and
poorly ventilated homes), a prolonged diagnostic delay,
and an increased vulnerability due to malnutrition and/
or HIV infection [14], [23], [24], [25], [26], [27].

A potential implication of the findings that
reinforce a social protection intervention designed to
reduce poverty and vulnerability among poor people
may be an important endeavor for a macro-level
approach to reduce tuberculosis cases. Although any
strategy has not yet been developed, theory-based
approaches have been described. Statistical modeling
of cross-country analysis found that an increase in
social protection spending was associated with a
decrease in tuberculosis notification cases rates,
estimated incidence rates, non-HIV-related tuberculosis
mortality rates, and all-cause tuberculosis mortality
rates [28]. This study done by Reeves et al. controlled
other confounding factors for economic output, public
health spending, and country-fixed effect. Another
study proved that cash transfer and microfinance
interventions can positively impact tuberculosis by
controlling tuberculosis risk factors such as improving
health-care access, economic-well-being, and food
security [29]. Thus, investment in poverty reduction
programs is likely to provide an effective complement
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to tuberculosis prevention and treatment programs,
especially for vulnerable groups.

In Indonesia, financial and economic support
is a concerning issue in Tuberculosis management.
The current level of social protection in Indonesia is
insufficient to minimize the impact of socioeconomic
factors on tuberculosis notification cases. Thus, it might
need innovative social-protection policies and better
levels of local and external funding [30]. In addition,
the programs to encourage poverty reduction and
tuberculosis prevention and treatment could involve
a collaboration of multiple change agents including
public health specialists, policymakers, physicians,
allied health professionals, urban planners, non-
governmental organizations, and other community
leaders [31]. However, more evidence for poverty
reduction and tuberculosis may be needed to promote
bold and new policy recommendations.

Limitation

The study presented here is, however, subject
to several limitations. Provincial-level measures fail to
capture the potentially strong association atan individual
level — a lower ecological hierarchy, due to aggregation
bias inherited in all ecological studies. Besides, the
association between poverty and other important
socioeconomic variable such as social capital has not
been described in the present study [10]. As a result,
a confounding effect is observed when applying the
findings to any given community and condition. Hence,
the provincial level findings cannot be generalized
to the lower ecological hierarchy and to a province
that has more complex ecological factor interaction.
However, the provincial-level findings suggest that
further empirical study at the macro-level and using
more controlled confounding variables is required.
Finally, it should be noted that a causal explanation for
the observed findings cannot be identified at this time.
Taking into account the cross-sectional nature of the
datasets drawn on, the likelihood of reverse causation
is also necessary to consider as an explanation
for some of these results. Nevertheless, given the
strong association between poverty and tuberculosis
notification cases across provinces in Indonesia, this
study lends support to the idea of ensuring equality
between the province as an important foundation for
effective tuberculosis control.

Conclusion

Findings from this province-level analysis
suggest that poverty is a strong predictor of disparities
in tuberculosis notification cases across provinces
in Indonesia. Thus, poverty alleviation may play an

important role in the management of tuberculosis
for effective disease control. Merging individual
tuberculosis care and poverty alleviation approaches at
the macro-level and micro-level with the public health
may have an impact on the future burden of the disease
and be measurable. This exploratory study also requires
subsequent empirical studies designed to spot many
strategies (e.g., social protection interventions such as
cash transfer programs and microfinance programs)
that can be taken to reduce poverty for further lowering
tuberculosis cases and disparities across provinces in
Indonesia.

Acknowledgments

The authors thank the Ministry of Health of
the Republic of Indonesia and the Central Bureau of
Statistics of Indonesia for the access to the reported
data.

References

1. Ministry of Health of Republic of Indonesia. Laporan Hasil Riset
Kesehatan Dasar 2013 [Basic Health Research 2013 Report].
Available from: https://pusdatin.kemkes.go.id/resources/
download/general/Hasil%20Riskesdas%202013.pdf [Last
accessed on 2021 Aug 21].

2. Houweling TA, Kunst AE, Borsboom G, Mackebach JP.
Mortality inequalities in times of economic growth: Time trends
in socioeconomic and regional inequalities in under 5 mortality
in Indonesia, 1982-1997. J Epidemiol Community Health.
2006;60(1):62-8. https://doi.org/10.1136/jech.2005.036079

PMid:16361456

3. HodgeA, Firth S, Marthias T, Jimenez-Soto E. Location matters:
Trend in inequalities in child mortality in Indonesia. Evidence from
repeated cross-sectional survey. PLoS One. 2014;9(7):e103597.
https://doi.org/10.1371/journal.pone.0103597

PMid:25061950

4. Marmot M, Friel S, Bell R, Houweling TA, Taylor S, Commission
on social determinants of health. Closing the gap in a generation:
Health equity through action on the social determinants of
health. Lancet. 2008;372(9650):1661-9. https://doi.org/10.1016/
S0140-6736(08)61690-6
PMid: 18994664

5. Poundstone KE, Strathdee SA, Celentano DD. The social
epidemiology of human immunodeficiency virus/acquired
immunodeficiency syndrome. Epidemiol Rev. 2004;26:22-35.
https://doi.org/10.1093/epirev/mxh005
PMid: 15234945

6. Hanandita W, Tampubolon G. The double burden of malnutrition
in Indonesia: Social determinants and geographical variations.
Soc Sci Med. 2015;1:16-25. https://doi.org/10.1016/j.
ssmph.2015.10.002
PMid:29349117

7. Hargreaves JR, Boccia D, Evans CA, Adato M, Petticrew M,
Porter JD. The social determinants of tuberculosis: From

Open Access Maced J Med Sci. 2022 Jul 08; 10(E):1489-1495.

1493



E - Public Health

Public Health Epidemiology

evidence to action. Am J Public Health. 2011;101(4):654-62.

[Last accessed on 2021 Sep 21].

https://doi.org/10.2105/AJPH.2010.199505 20. Becx-Bleumink M, Djamaluddin S, Loprang F, De Soldenhoff R,
PMid:21330583 Wibowo H, Aryono M. High cure rates in smear-positive
8. Nery JS, Pereira SM, Rasella D, Penna ML, Aquino R, tuberculosis patients using ambulatory treatment with
Rodrigues LC, et al. Effect of the Brazillian conditional cash once-weekly supervision during the intensive phase in
transfer and primary health care programs on the new case Sulawesi, Republic of Indonesia. Int J Tuberc Lung Dis.
detection rate of leprosy. PLoS Negl Trop Dis. 2014;8(11):e3357. 1999;3(12):1066-72.
https://doi.org/10.1371/journal.pntd.0003357 PMid:10599009
PMid:25412418 21. World Health Organization. Stop TB policy paper: TB impact
9. De Walque D, Dow WH, Nathan R, Abdul R, Abilahi F, Gong E, measurement: PO“CY and recommendation for how to assess
et al. Incentivising safe sex: A randomized trial of conditional the epidemiological burden of TB and the impact of TB control.
cash transfer for HIV and sexually transmitted infection Avalaible from: http://apps.who.int/iris/handle/10665/44231
prevention in rural Tanzania. BMJ Open. 2012;2(1):e000747. [Last accessed on 2021 Sep 21].
https://doi.org/10.1136/bmjopen-2011-000747 22. Badan Pusat Statistik (BPS) Indonesia. Indonesian Social and
PMid:22318666 Population Profile. Indonesia: Badan Pusat Statistik (BPS)
10. Holtgrave DR, Crosby RA. Social determinants of tuberculosis Ionndgggjlas.egvzaglible from: htp:/www.bps.go.id [Last accessed
caseratesinthe United States.AmJPrevMed.2004;26(2):159-62. ) : )
https//d0|0rg/101016/]amepr3200310014 23. Marais BJ, Obihara CC, Warren RM, Schaaf HS, Gie RP,
) Donald PR. The burden of childhood tuberculosis: A public
PMid-14751330 health perspective. Int J Tuberc Lung Dis. 2005;9(12):1305-13.
11. Hawker JI, Bakshi SS, Ali S, Farrington CP. Ecological analysis of PMid: 16466051
ethnic differences in relation between tuberculosis and poverty. ) ) ) ) )
BMJ. 1999;319(7216):1031-4. https://doi.org/10.1016/10.1136/ ~ 24 Davies PD. The world-wide increase in tuberculosis: How
bmj.319.7216.1031 demographic changes, HIV infection, and increasing number in
) povertyareincreasingtuberculosis.AnnMed.2003;35(4):235-43.
PMid:10521193 https://doi.org/10.1080/07853890310005713
12. Siddigi K, Barnes H, William R. Tuberculosis and poverty in PMid: 12846265
the ethnic minority population of West Yorkshire: An ecological .
study. Commun Dis Public Health. 2001;4(4):242-6. 25. Oxlade O, Murray M Tubgrculosm and poverty: Why are the
) poor at greater risk in India?. PLoS One. 2012;7(11):e47533.
PMid:12109389 https://doi.org/10.1371/journal.pone.0047533
13. Myers WP, Westenhouse JL, Flood J, Riley LW. An ecological PMid:23185241
study of tuberculosis transmission in California. Am J . . . .
Public Health. 2006;96(4):685-90. https:/doi.org/10.2105/ ~ 26- Cambanis A, Yassin MA, Ramsay A, Squire SB, Arbide I,
AJPH.2004.048132 CuevasLE.Ruralpovertyanddelayedpresentationtotuberculosis
. services in Ethiopia. Trop Med Int Health. 2005;10(4):330-5.
PMid:16507738 https://doi.org/10.1111/j.1365-3156.2005.01393.x
14. Spence DP, Hotchkiss J, William CS, Davies PD. Tuberculosis PMid: 15807796
and poverty. BMJ. 1993;307(6907):759-61. https://doi. o
org/10.1136/bmj.307.6907.759 27. Coker R, McKee M, ‘Atun R, Dimitrova B, Dodonova E
. Kuznetsov S, et al. Risk factors for pulmonary tuberculosis
PMid:8219945 in Russia: A case-control study. BMJ. 2006;332(7533):85-7.
15. Harling G, Ehrlich R, Myer L. The social epidemiology of https://doi.org/10.1136/bm].38684.687940.80
tuberculosis in South Africa: A multilevel analysis. Soc PMid: 16339219
Sci  Med. 2008;66(2):492-505. https://doi.org/10.1016/j.
socscimed.2007.08.026 28. Reeves A, Basu S, McKee M, Stuckler D, Sandgren A,
. Semenza J. Social protection and tuberculosis control in 21
PMid:17920743 European countries, 1995-2012: A cross-national statistical
16. Ministry of Health of Republic of Indonesia. Profil Kesehatan modelling analysis. Lancet Infect Dis. 2014;14(11):1105-12.
Indonesia 2010 [2010 Indonesia Health Profile]. Indonesia: https://doi.org/10.1016/S1473-3099(14)70927-2
Ministry of Health of Republic of Indonesia. Available from: PMid:25303845
https://pusdatin.kemkes.go.id/download.php?file=download/ . . )
pusdatin/profil-kesehatan-indonesia/profil-kesehatan- 29. BO(?'C'a D, Hargreaves J, Lonnroth K, Jar.amll.lo E,
indonesia-2010.pdf [Last accessed on 2021 Sep 21]. Y\/telss Jt‘, Upieka: g/l etl a{. Casr: tlr.anRsfelj and fmtlr::rof!nance;
17. Ministry of Health of Republic of Indonesia. Profil Kesehatan ::V;r;/re;;}lor;ndorpol:ic?/rcit:n?)slil;t?;):sro I.nt jw_?\l:vbeorc LG;mr;:
Indonesia 2011 [2011 Indonesia Health Profile]. Indonesia: 2011;15 Suppl 2(Supp| 2):37_49_ https//d0|org/105588/
Ministry of Health of Republic of Indonesia. Available from: ijtld.10.0438
https://pusdatin.kemkes.go.id/download.php?file=download/ .
pusdatin/profil-kesehatan-indonesia/profil-kesehatan- PMid:21740658
indonesia-2011.pdf [Last accessed on 2021 Sep 21]. 30. Fuady A, Houweling TA, Mansyur M, Burhan E, Richardus JH.
18. Ministry of Health of Republic of Indonesia. Profil Kesehatan Effect of .flnanC|aI support on redur_:lng the incidence of
Indonesia 2012 [2012 Indonesia Health Profile]. Indonesia: catastrophic costs among tuberculosis-affected households
Ministry of Health of Republic of Indonesia. Available from: ;01520??13?htltag";/td s_lmulle‘lltg%:g/er;%rzliz O;ngeg;mD';' Pov.
https://pusdatin.kemkes.go.id/download.php?file=download/ :8(1):10. https://doi.org/10. s e ;
pusdatin/profil-kesehatan-indonesia/profil-kesehatan- PMid:30709415
indonesia-2012.pdf [Last accessed on 2021 Sep 21]. 31. Koh HK, Oppenheimer SC, Massin-Short SB, Emmons KM,
19. Ministry of Health of Republic of Indonesia. Profil Kesehatan Geller AC, Viswanath K. Translating research evidence into
Indonesia 2013 [2013 Indonesia Health Profile]. Indonesia: practice to reduce health disparities: A social determinants
Ministry of Health of Republic of Indonesia. Available from: https:/ approach.AmJ Public Health. 2010;100Suppl 1(Supp! 1):S72-80.
pusdatin.kemkes.go.id/download.php?file=download/pusdatin/ https://doi.org/10.2105/AJPH.2009.167353
profil-kesehatan-indonesia/profil-kesehatan-indonesia-2013.pdf PMid:20147686
1494 https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index

Wanahari et al. Socioeconomic Determinants of Tuberculosis

Appendix

Supplement 1: The averaged of the total tuberculosis notification cases (all form and new smear-positive cases) as outcomes,
and the socioeconomic variables (poverty, income inequality, unemployment, and low education) as predictors, by province in
Indonesia from 2010 to 2013

Province Tuberculosis notification cases Socioeconomic variables
All form (n) New positive (n) Poverty (n) Income inequality (Gini index) Unemployment (%) Low education level (%)
1 Aceh 4499 3672.75 876602.5 0.323 8.272 64.602
2 North Sumatra 20162.5 16181.25 1429643 0.346 6.897 63.335
3 West Sumatra 6625.75 4525 421065 0.351 6.837 66.555
4 Riau 4718.5 3158 483682.5 0.366 5.935 66.350
5 Jambi 3527.5 3212.25 263030 0.332 3.710 70.875
6 South Sumatra 8286.75 5665.75 1091970 0.366 5.905 72915
7 Bengkulu 2049 1686 316887.5 0.366 2.927 68.245
8 Lampung 7506.25 5721 1298868 0.361 5.345 75.407
9 Bangka Belitung 1495.25 1051.75 70120 0.301 3.372 72.870
10 Riau Islands 2387.5 1160 129282.5 0.330 6.542 48.592
1 DKI Jakarta 25592.25 8602.75 348252.5 0.413 10.627 45.072
12 West Java 61523.75 33472.25 4549218 0.398 9.767 72.185
13 Central Java 38850.75 20052.25 5046728 0.372 6.085 77.407
14 D.l. Yogyakarta 2550.5 1203.5 563417.5 0.420 4.832 56.542
15 East Java 41015.75 24675 5181943 0.358 4.297 74.902
16 Banten 14534 8293 689432.5 0.402 12.035 66.160
17 Bali 3009.25 1487 168110 0.403 2.617 61.572
18 West Nusa Tenggara 5647.75 3645.5 896902.5 0.368 5.405 75.797
19 East Nusa Tenggara 5856 4142 1008265 0.363 2.667 78.447
20 West Kalimantan 5622 4592.5 385305 0.386 4.245 77.877
21 Central Kalimantan 2349.25 1407.5 149015 0.330 3.015 74.022
22 South Kalimantan 5002.5 3377.75 187065 0.370 4.927 74.007
23 East Kalimantan 4266.75 2460.25 245540 0.370 9.722 59.892
24 North Sulawesi 5642 5165.5 193775 0.403 8.872 63.487
25 Central Sulawesi 322275 2666 430662.5 0.390 3.890 72.682
26 South Sulawesi 11061 8600.75 839945 0.412 6.755 70.032
27 Southeast Sulawesi 3977.5 3734 337177.5 0.414 3.910 68.500
28 Gorontalo 1949.5 1734 196912.5 0.442 4.745 75.920
29 West Sulawesi 1478.5 1289 155167.5 0.340 2.722 76.947
30 Maluku 3556 2307.5 352740 0.372 7.732 62.472
31 North Maluku 1348.75 908.5 90912.5 0.332 5.615 68.552
32 Papua 6623.5 2511 922587.5 0.428 3.402 76.207
33 West Papua 1712.75 614.5 240102.5 0.410 6.745 61.020
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