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Abstract

Tuberculosis has remained a persistent Indonesia health problem. With multiple government and
donor initiatives to eradicate TB and its detrimental effects on Indonesia's health outcomes, the
incidence of TB in Indonesia is still worsening. This study aimed to investigate the impact of
health expenditure on TB incidence in Indonesia, which is one of the countries with the highest
TB incidences globally. The method used is (Autoregressive Distributed Lag) to employ short-run
and long-run effects using time series data from Indonesia from 2000 to 2021. The Findings
demonstrate a significant inverse relationship between health expenditures (both public and
private) and the incidence of tuberculosis. Increased public spending on healthcare is associated
with a lower incidence of TB, both in the short and long term. Similarly, private health spending
significantly contributes to TB reduction, with effects observed both immediately and over the
long run. Furthermore, other variables also affect TB incidence. Higher Gini coefficients and
unemployment rates are associated with increased TB incidence, while higher rates of BCG
immunization and greater public effectiveness are associated with lower TB incidence.
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INTRODUCTION

Tuberculosis (TB) remains one of the most
persistent global health challenges, affecting
millions of people annually. In 2020, TB caused
approximately 1.5 million deaths, including
214,000 among individuals with HIV, making it
the 13th leading cause of death worldwide and
the second leading cause of death from infectious
diseases after COVID-19 (WHO, 2021b). Each
year, more than 10 million people are exposed to
TB, and the number of cases has been rising since
2021 (WHO, 2022). According to WHO, the
highest TB burden in 2020 and 2021 was
recorded in India, Indonesia, and the Philippines
(WHO, 2022).

Indonesia, in particular, faces a severe TB
crisis, ranking second globally in TB incidence,
accounting for 9.2% of global TB cases (WHO,
2022). In 2021, the country reported a 17%
increase in TB cases, reaching 969,000 cases—
equivalent to one new case every 33 seconds—
resulting in an incidence rate of 354 per 100,000
people (Chakaya et al., 2021). Furthermore,
WHO'’s 2022 Global TB Report estimated that
TB-related deaths in
approximately 144,000 per year.

Beyond its devasting health impact, TB
also poses a significant economic burden.

Indonesia reached

According to WHO, the overall annual cost of
TB in Indonesia is US $6.9 billion, including the
loss of productivity because of illness and
premature death (WHO, 2023). Additionally,
households face a direct financial burden due to
out-of-pocket expenses, further
straining the country's healthcare system (Hafez
et al., 2020).

Recognizing TB as a significant public
health issue, the Indonesian government
incorporated TB incidence reduction targets into
its ~ 2020-2024 National = Medium-Term
Development Plan (RPJMN). However, despite
setting a target of 272 cases per 100,000

healthcare

population in 2020, Indonesia reported 312 cases
per 100,000 population that year, followed by
another unmet target in 2021 (Chasmir et al.,
2023). The government's subsequent target of 190
cases per 100,000 population by 2024 raises

concerns about the effectiveness of current
strategies (Chasmir et al., 2023).

Indonesia's health expenditure per capita
has increased over time, with contributions from
both the public and private sectors, as shown in
Figure 1. A sharp increase in public health
expenditure was observed in 2020-2021, largely
driven by the COVID-19 pandemic. However,
Indonesia has exhibited a slower growth trend in
health spending compared to the average for
lower-middle-income countries and remains
behind
countries over the past two decades (WHO,

significantly upper-middle-income
2021a). For instance, in 2014, Indonesia’s per
capita health expenditure was lower than that of
Malaysia, Thailand, and Vietnam. While this
may indicate lower investment in healthcare, it
could also be influenced by the relatively lower
cost of healthcare services in Indonesia
(Mahendradhata et al., 2017).

Furthermore, health
remains lower than private spending, with out-of-
pocket (OOP) payments accounting for a

public spending

substantial portion of healthcare costs. OOP
refers to medical expenses paid directly by
patients and not covered by insurance, which has
been shown to significantly hinder healthcare
access (Onah & Govender, 2014). As a result,
to healthcare, particularly for TB
treatment, may be compromised. A similar

access

pattern is observed in India, which has the
highest global TB incidence and total health
spending below the average for lower-middle-
income countries (WHO, 2021a). A comparable
situation exists in Myanmar, where total health
expenditure is among the lowest in the region at
USD 26.66, yet the country has one of the highest
TB burdens. In 2015, Myanmar also recorded the
highest out-of-pocket healthcare expenses in the
ASEAN region (Myint, Pavlova, & Groot,
2019).

Health expenditure plays a critical role in
improving public health by increasing access to
medical services, supporting disease prevention
efforts, and ensuring effective treatment
(Ministry of Health, 2022). Several studies have
demonstrated that higher health spending
contributes to expanded healthcare access,
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including the availability of more medical
facilities, essential medical equipment, and
improved hospital standards (Anwar et al.,
2023). The WHO also emphasizes that health
expenditures reflect in health

including

investments

resources, access, and services,
nutrition.
Increased health expenditure is
particularly relevant for TB control efforts, as it
supports key activities such as early detection,
accurate  diagnosis,

treatment  adherence

programs, and improved access to healthcare
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services, all of which directly impact TB
incidence (Behliil & Ozdal, 2022). Preventative
health services, including screening tests, are
essential in reducing disease incidence, and
adequate funding for these services enhances
both public health outcomes and financial
stability (Behlil & Ozdal, 2022). Conversely,
insufficient funding for infection prevention
programs has been shown to negatively affect
disease control efforts, as evidenced by setbacks
in TB and HIV prevention in Europe (O’Riordan,
2015).
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Figure 1. Trend of Health Expenditures Indonesia 2000-2021
Sources: World Development Indicator, 2024 (Processed

Assessing the true impact of health
expenditures presents significant challenges.
According to the Public Health Agency of Canada
(2021), public health investments often require
substantial upfront costs, while their benefits may
only become apparent in the long term. In
Indonesia, evaluating health
particularly complex due to challenges in
planning and budgeting, which affect the
measurement of spending performance (Ministry
of Health, 2022). The benefits of these

investments take time to materialize (Masters et

spending  is

al., 2017). This phenomenon is evident in studies
the delayed impact of health

such school-based health
promotion programs, which yield the most

analyzing

investments, as

significant benefits in late adulthood (OECD,
2010). This underscores the importance of
considering long-term effects when assessing the
effectiveness of health spending interventions
(Thornton, 2011; Lichtenberg, 2024).

This analysis examines the role of health
expenditures in Indonesia, focusing on both
public and private spending. Public health
expenditures include government internal
transfers and grants, government subsidies to
voluntary schemes, and social health insurance
contributions. Private domestic sources consist of
revenues from households, corporations, and
non-profit organizations (WHO, 2021). This
study employs incidence measurement, which

tracks new cases as a more sensitive approach to
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understanding the dynamics driving TB incidence
and the effectiveness of control measures, as
opposed to prevalence, which reflects the total
disease burden (Katushabe et al., 2024).
Although limited research directly explores
the relationship between health expenditure and
TB incidence, studies in other contexts provide
insights. Research on China, for
instance, indicates that increased public health

valuable

expenditure contributes to a decline in TB
incidence (Liu et al., 2020). Similarly, ASEAN
with higher per capita health
expenditures generally exhibit declining TB

countries

incidence trends (Shanmuham et al.,, 2022).
However, findings on the broader relationship
between health expenditure and general health
outcomes remain inconclusive (Brown, 2014;
Manyika et al., 2019; Dhrifi, 2020; Li & Yuan,
2019). For example, a study in Nigeria using the
ordinary least squares (OLS) method found that
private health spending was associated with lower
neonatal, child, and infant mortality rates,
whereas government health expenditure per
capita showed a positive correlation with these
indicators (Olayiwola et al., 2020). Conversely,
research by Rezapour et al. (2019) analyzing
countries by income level found no significant
impact of private health spending on health
outcomes.

This study employs the Autoregressive
Distributed Lag (ARDL) model,
particularly suitable for analyzing the dynamic
relationship between health expenditures and TB
incidence in Indonesia. The model controls for

which is

key variables, including BCG immunization
coverage, unemployment, the Gini ratio, and
government effectiveness. The ARDL approach
allows for the examination of relationships that
that
healthcare investments often take time to translate

may not be immediate, recognizing
into improved health outcomes. This method
enables the differentiation of short-term and long-
term effects, which is crucial for understanding
the nature of these relationships.

This study tests six hypotheses, outlined as
follows: HI1: The increase in public health
spending lowers the incidence of TB immediately;
H2: The increase in public health spending lowers

the incidence of TB in the long term; H3: The
increase in private health spending lowers the
incidence of TB immediately; H4: The increase in
private health spending lowers the incidence of
TB in the long term; H5: Higher coverage of BCG
immunization decreses the incidence of TB
immediately; H6: Higher coverage of BCG
immunization decreses the incidence of TB in the
long term; H7: Unemployment rates increase the
TB HS:
Unemployment rates increase the incidence of
long term; H9: Gini ratios increase the incidence

incidence of immediately;

of TB immediately; H10: Gini ratios increase the
incidence of TB in the long term; HII:
Government effectiveness positively lowers the
incidence of TB immediately; H12: Government
effectiveness positively lowers the incidence of TB

in the long term.

RESEARCH METHODS

This study adopts the Grossman
framework, a widely recognized model where
health demand is conceptualized as an
investment in health capital. This framework is
appropriate as it links health investment to

improved health outcomes.

In this equation, H represents health
outcomes, while X denotes the inputs influencing
the health production function F. Although the
Grossman framework is typically applied at the
micro-level for analyzing individual health, some
studies have extended its application to the

macro-level by transforming variables into
aggregate forms.
H = F(7,5) et )

In this context, h denotes individual health
status, y represents independent variables, and ,s
denotes other variables that represent
socioeconomic and institutional factors.

H=F(yl,y2,...,yn,sl,s2,...,sm)............ 3)

where (yl,y2,...,yn=y;sl,s2,....,sm= sl), with n
dan m representing the number of variables. In
this study, tuberculosis (TB) incidence serves as
the health output (h). The independent variables
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include public health expenditure (yl) and
private health expenditure (y2). Control variables
are represented by BCG immunization coverage
(s1), unemployment rate (s2), the gini ratio (s3)
and government effectiveness (s4). Control
variables in this study were selected based on
their relevance to tuberculosis
dynamics and public health outcomes
(Katushabe et al., 2024) (Wang, 2019) (Pelissari
et al., 2018).

theoretical

th, = [0 + puhe,_; + pvhe,_1+ 6j + Zt +
EL oo 4)

Here, tb, t represent the TB incidence at
time t, where j=1,...n indicates the number of
control variables. TB incidence is defined as the
estimated number of new and relapsed cases per
year, expressed per 100,000 population,
encompassing all forms of TB, including cases
among individuals living with HIV.

The variable puhe represents public health
expenditure, while pvhe denotes private health
expenditure, both measured at time t. These are
the main variables in the model. Z: represent
control variables, &t denotes the coefficients for
control variables, while et and 3, are error term
and intercept.

Equation (4) transforms variables into
natural logarithms to capture elasticity, reduce
data skewness, and mitigate heteroskedasticity.
This transformation also facilitates the analysis of
non-linear and non-monotonic relationships
between independent and dependent variables.

Intb, = B0 + Inpuhe, —i + Inpvhe —i +
8 + Zt + E oo )

This study also applies the Augmented
Dickey-Fuller (ADF) and Phillips-Perron (PP)
tests on each variable to avoid spurious

regressions. Then, Bound Testing is developed

first to ensure that the variables have long-run
equilibrium. Once the co-integration relationship
is established, the next step is the selection lag
model using the Schwarz Bayesian Information
Criterion (SBIC) and AIC. This study uses
ARDL (Autoregressive Distributive Lag) to
measure the dynamic effect of each variable and
see the existence of a long-run relationship
between the variables (Pesaran, M. H., Shin, Y.,
& Smith, 1999). The ARDL model estimation is
as follows:

Alntb, = ay + Intb;_1 + ayIn puhe,_; +
ay lpvhe,_y + 6;Z 1 +
Yitq agAlnmi;_q +
Yt asiAlnpuhe,_1 + X, ag
Apvhe,_y + X%, 6Z ¢4 + et

where A = First-difference operator; a0 = the
intercept, i = lag length, €t = error term. Finally,
Diagnostic tests are conducted to ensure the
validity of ARDL estimation results. The ECM
model is estimated as follows:

Alntb, = yy + Intb;_, + y,In puhe,_; +
Y2 Inpvhe,_1 + &2 14 +
Yit1Yailntbe_y + XiL; vsiAlnpuhe, 4
i1 YeiMlnpvhe, 4 +
Nin1 6Z 1 +V4ECTr_1 +
In that ECTr_4

Correction Term) stands for the error correction
term that extracted residuals from the regression

equation, (Error

of the long-run equation. The coefficient y4
reflects the proportion of TB incidence imbalance
corrected in the next period, representing the
speed of adjustment, and is expected to have a
negative sign.
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Table 1. Operational Definition Variable

Objective Variable

Description

Dependent Variables Incidence of Tuberculosis Incidence of TBC (1000 population at risk)

Domestic  general  government  health

Ind§pendent Public Health Expenditure expenditure per capita, PPP (current
Variables . .
international §)
Privat Health Expenditure Domestic private health expenditure per capita
(current US$)
— 5 o
Controls Variables Immunization of BCG Immunization, BCG (% of one-year-old

Unemployment Rate

Gini Ratio

Government Effectiveness

children)
Unemployment, total (% of total labor force)
(modeled ILO estimate)

Index Gini

Government  Effectiveness (WB  WGI
Estimate)

Sources: World Development Indicator, 2024 (Processed)

RESULTS AND DISCUSSION

Table 2 presents the descriptive statistics.
The highest recorded TB incidence occurred in
2000, with 370 cases, while the lowest was in
2020, indicating a declining trend. The negative
skewness suggests that lower TB incidence values
were more frequent, while the kurtosis indicates
that extreme TB incidence values were not
prevalent. Public health expenditure ranged from
27.99 to 286.96, while private health expenditure
varied between 63.61 and 204.38, reflecting

significant fluctuations in healthcare spending
over different periods. Skewness and kurtosis
measurements indicate that public health
expenditures exhibit high values, pulling the
mean to the right. This trend may be attributed to
the substantial increase in public health spending
in 2020-2021 during the COVID-19 pandemic.
In contrast, private health expenditures show
negative skewness, suggesting a predominance of
lower values that shift the mean to the left.
Additionally, the kurtosis indicates fewer
extreme values over the years.

Table 2. Descriptive Statistics

Variable St.dev Mean Min Max Skewness Kurtosis
TBC Incidence 2034321  341.3182 301 370 -.1920384  1.974387
Public Health 66.74544  99.19548  27.99401 286.9634 1.353681  4.187806
Expenditure

Privat Health 4797503 147.6956 63.60616 204.3823 -5683961  1.929516
Expenditure

Immunization 5059174  86.5 78 98 1919614  2.458965
BCG

ii‘eemploymem 1475633  5.539682 3.59 8.06 3104341  1.67967
Gini Ratio 3323874 36.66364 295 40.8 -.655985  2.563753
Government 2637183 -2112672 -5964545 3473631 .7080571  2.667999
Effectiveness

Sources: World Development Indicator, 2024 (Processed)
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BCG immunization, included as a control
variable, has remained relatively stable over the
past two decades. A skewness value of 0.19 and
a kurtosis of 2.45 suggest that its distribution is
nearly symmetrical and close to normal. The
unemployment rate reached its lowest point at
3.59% in 2019, while the highest level was
recorded at 8.06% in 2007. The skewness of 0.31
suggests that unemployment rates were slightly
elevated during certain years. However, the
that Indonesia has not

kurtosis indicates

experienced extreme fluctuations in

unemployment over this period.

The Gini ratio exhibits moderate
variability, ranging from 29.5 to 40.8. A skewness
of -6.65 suggests that inequality is slightly
concentrated in higher values, while the kurtosis,
which is relatively close to normal, indicates that
inequality levels have not fluctuated significantly.
Lastly, government effectiveness has shown
negative values, with a minimum of -0.59,
reflecting lower perceptions of government
performance, particularly in 2003. The skewness
(0.70) (2.66) that

government effectiveness scores have generally

and kurtosis suggest

remained low without extreme variations.

Table 3. Unit Root Test Result

ADF PP

Variable statistic Order of Te.s t-, Order of

P-value . . Statistic  P-value . A
(Zy) Cointegration @) Cointegration
t

TBC Incidence  -8.470  0.0000%** 1(1) 8.847  0.0000%** 1(1)
Public Health 5 3, gopor+» 1(1) 5164 0.0000%** 101)
Expenditure
PrivatHealth 5 355 o112 1(1) 3434 0.0099%%* (1)
Expenditure
. o
B‘E‘éumzauon -3.908  0.0020%%* 1(1) -3.851  0.0024%%* 1(1)
Unemployment o) gpggmss 1(1) 4381 0.0003%** 1(1)
rate
Gini Ratio 3516 0.0076%** 1(1) 3.519  0.0075%%* 1(1)
Government . ..
ot 6.389  0.0000 1(1) 6.232 0.0000 1(1)

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
Sources: World Development Indicator, 2024 (Processed)

Several tests are conducted; the unit root
test in this study uses the Augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP) methods,
as shown in Table 3. With a 95% confidence
level, all variables exhibit stationarity at I(1).

The Wald
whether there is

test (F-statistic) assesses
a long-term relationship
(cointegration) between the variables in the
model. The null hypothesis states that there is no
cointegration among the variables, while the
alternative hypothesis indicates the presence of

cointegration.

Table 4. Cointegration Test

Test Statistic Value K
F-Statistic 7.731 6
Significance 10 I(1) Bounds
Bounds
10% 2.12 3.23
5% 2.45 3.61
2,5% 2.75 3.99
1% 3.15 4.43

Source: Data Processed, 2024
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The cointegration test can be calculated by
comparing the F-statistic with the critical F-

level. Therefore, the null hypothesis is rejected,

indicating the existence of a long-term

values (Pesaran H, Shin Y, 2001). Based on Table  relationship between the independent and
5, the calculated F-value is 7.731. This value dependent variables.
exceeds the upper bound I(1) at a 1% significance
Table 5. Lag selected
11 (null) li(model) Df AIC BIC Selected Length
30.28382 68.00909 13 -110.0182 -96.43939 (1111110)
Source: Data Processed, 2024
Table 6. Diagnostic Test
Test Null Hypothesis Statistics Conclusion
Durbin-Watson Has not autocorrelation 2.2204 Null hypothesis accepted
Bgodfrey LM Test Has not autocorrelation 0.0915 Null hypothesis accepted
Jarque-Bera: ) o .
) Error is normally distributed  0.7633 Null hypothesis accepted
Normality Test
Breusch Pagan Test Homokedasticity 0.0759 Null hypothesis accepted
White-test Homokedasticity 0.0397 Null hypothesis accepted
Ramsey RESET test correct model specification 0.1043 Null hypothesis accepted
CUSUM Test no structural change (stable)  0.2508 Null hypothesis accepted

Source: Data Processed, 2024

In Table 4, the optimal lag length was
automatically selected using the Akaike
Information Criterion (AIC), ensuring that each
variable was assigned the most appropriate
number of lags. The maximum lag was set to 1 to
prevent overfitting and mitigate potential

multicollinearity while maintaining a

parsimonious model.
Following the establishment of the ARDL

model, diagnostic tests were conducted,
including assessments for autocorrelation,
normality, heteroskedasticity, and model

specification using the Ramsey RESET and
Cusum tests. These tests were essential to ensure

the wvalidity and reliability of the model's
interpretation. The results confirm that the
estimated model is appropriate. As presented in
Table 7,
heteroskedasticity was detected. The Jarque-Bera

no serial autocorrelation or
normality test further indicates that the residuals
follow a normal distribution, while the Ramsey
RESET test confirms that the model is correctly
specified. Additionally, the study conducted a
stability test using the Cusum test. The results, at
a 5 percent significance level, provide no
evidence of instability in the estimation, implying

that the coefficients remain stable over time

Table 7. The Short-Run Effect Result

Variable Coefficient Std. Err. t P>|t]
Incidence of Tuberculosis 3.43816%* 08963611 3.84 0.005
Public Expenditure -0,13471%* 0,052323 -2,57 0,033
Public Expenditure (lag 1) -0,15747%%* 0,038571 4,08 0,004
Private Expenditure -0,21891%* 0,071301 -3,07 0,015
Private Expenditure (lag 1) 0,93 0,93 0,93 0,93
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Variable Coefficient Std. Err. t P>|t]
Immunisation BCG -0,22638 0,123098 -1,84 0,103
Immunization BCG (lag 1) -0,1626 0,125353 -1,3 0,231
Unemployment 0,021963 0,01277 1,72 0,124
Unemployment (lag 1) 0,034746** 0,009624 3,61 0,007
Ratio Gini 0,685423 0,386891 1,77 0,114
Ratio Gini (lag 1) 0,237964 0,191706 1,24 0,25

Government Effectiveness 0,037749 0,608895 0,62 0,553
—cons 26,78115%* 5,600172 4,78 0,001

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

Source: Data processed, 2024

The short-term results are presented in
Table 7, while the long-term estimations are
presented in Table 8. Public health expenditures
positively reduce TB incidence in the short and
long term. These findings align with previous
studies analyzing China, which found that
increased public health expenditure per capita
was associated with decreased TB incidence (Liu
et al., 2020). Similarly, studies in ASEAN
countries show that countries with higher health
expenditures, Brunei, Singapore, Malaysia, and
Thailand, have a lower incidence of TB
compared to other ASEAN countries with lower
health expenditures (Shanmuham et al., 2022).

The effectiveness of public health
expenditure in reducing TB incidence is largely
attributed to its emphasis on prevention,
particularly through early detection and
treatment interventions. In 2020, the allocation
for preventive and diagnostic programs
amounted to approximately 3,264,393 million
and increased to 4,150,838 million in 2021,
representing more than 50% of total TB-related
spending (Ministry et al., 2023). The National
Strategy for Tuberculosis underscores that
increased government investment through public
financing aims to enhance diagnostic equipment,
treatment availability in healthcare facilities, and
more intensive outreach efforts (Ministry et al.,
2023). This aligns with Imantria and Kurnia
(2024), who advocate for prioritizing promotive
and preventive programs over curative
approaches.

However, the short-term effects of public
health expenditure on TB incidence reduction
remain relatively small compared to the
cumulative long-term impact, despite being
statistically significant. Similar findings have
been reported in studies analyzing the effect of
public health interventions on mortality
prevention. These studies suggest that public
health spending does not yield immediate results
but has a cumulative impact over time (Brown,
2014). Conversely, short-term estimates from the
United States indicate that country-level health
expenditures contribute to reductions in
mortality related to cardiovascular diseases,
diabetes, and cancer (Martin et al., 2020).

The impact of increased public health
spending on reducing TB incidence becomes
more pronounced over the long term. Studies
conducted in Canada indicate that public health
expenditure is most effective in lowering
preventable mortality over extended periods.
These findings are further reinforced by
comparisons with static panel estimations, which
demonstrate a larger long-term impact than static
estimates (Ammi et al., 2024; Martin et al.,
2020). Other studies support the idea, arguing
that health investment has a widespread effect in
the long run (Suhrcke et al., 2006). dditionally,
mathematical models suggest that reductions in
public health spending have led to lower TB case
detection and an increased long-term risk of TB
resurgence. The decline in public health spending
is expected to weaken case detection efforts and
treatment effectiveness, ultimately increasing
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TB-related mortality, with projections indicating
that these effects may persist for over a decade
(Reeves et al., 2015; Gianella et al., 2016).
Table 8. The long-run Effect Result

Variable Coefficient Std. Err. t P>|t|

Public Expenditure -.0629408*** .0049266 -12.78 0.000
Private Expenditure -.0498366*** 0110633 -4.50 0.001
Immunisation BCG -.0555017** 10249866 2.22 0.048
Unemployment 0123769%** .0011709 10.57 0.000
Ratio Gini .1076011* 0491131 2.19 0.051
Government Effectiveness -.0024691 .011248 -0.22 0.830
_cons 25.5674 4.064955 6.29 0.000

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 ; The ARDL model lags selected by the

SBIC criterion
Source: Data processed, 2024

Private health expenditures also exhibit a
significant negative relationship with TB
incidence. In the short run, the impact of private
expenditure on TB incidence follows a nuanced
pattern. While private expenditure appears
effective in immediately lowering incidence by
improving healthcare access, its effect diminishes
with a one-period lag. This may be attributed to
the predominance of out-of-pocket (OOP)
payments in Indonesia’s private health
expenditure (Ministry of Health, 2022), which
creates financial barriers to consistent and timely
healthcare access (Myint et al., 2019; Rad et al.,
2013). These findings align with studies
suggesting that private health expenditures are
ineffective in the short term (Katushabe et al.,
2024).

However, in the long run, private health
expenditure has demonstrated effectiveness in
reducing TB Empirical studies

corroborate these findings, with research in

incidence.

Uganda showing that private expenditure was
more effective in preventing TB over extended
periods, while still playing a role in treatment in
the short term (Katushabe et al., 2024). Similar
results have been observed in a static analysis of
eight selected African countries, where private
health expenditures significantly correlated with

reduced TB incidence (Bein & Coker-Farrell,
2020). Additionally, a study across 25 countries
found that private health expenditure contributed
to improved health outcomes (Raeesi et al.,
2018).

The findings indicate that the
estimated impact of private expenditure is lower
than that of public expenditure in both the short
and long run, as

also

reflected in statistical
comparisons and coefficient magnitudes. Similar
studies reported that public health

expenditure exerts a more pronounced effect

have

than private expenditure (Novignon et al., 2012;
Akinci et al., 2014; Rad et al., 2013). This
disparity may be attributed to the relatively lower
contribution of the private sector to public health
efforts (Raeesi et al.,, 2018). Nevertheless, the
negative between  healthcare
investment and TB incidence underscores the

correlation

role of both short- and long-term healthcare
investments in mitigating TB burden.

This study also accounts for factors
beyond healthcare expenditure that influence TB
Calmette-Guérin (BCG)
immunization exhibits an inverse relationship
with TB incidence, consistent with previous
research (Okafor et al., 2023). This inverse
relationship is observed in both the short and

incidence. Bacillus
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long run, albeit with varying statistical
Since BCG

designed for sustained protection, its long-term

significance. immunization 1is
benefits become more apparent over time. These
findings align with previous studies indicating
that BCG vaccination can reduce TB incidence
by approximately 49% over a ten-year period
compared to the absence of prevention
interventions (Marcus et al., 1997). Additionally,
studies i
demographically similar regions over a 13-year
period reinforce the effectiveness of BCG

analyzing TB coverage in

immunization in preventing TB (Sweeney et al.,
2019).

Conversely, the unemployment
exhibits a significant positive relationship with

rate

TB incidence, both in the short run (with a lag)
and in the long run, indicating that rising
unemployment exacerbates TB incidence. This
suggests a delayed effect between variables.
studies support these findings,
highlighting the strong correlation between
socioeconomic factors—such as employment

Several

status—and TB incidence. Lower income and
inadequate nutrition can weaken immunity,
increasing susceptibility to TB (Pelissari et al.,
2018). Additionally, research has shown that
regions with higher unemployment rates are
positively associated with TB incidence, as
measured by standardized morbidity ratios
(SMR) (Tipayamongkholgul et al., 2013).
Similarly, the Gini coefficient, a measure
inequality, exhibits a positive
relationship with TB incidence. A high Gini ratio

of income

reflects significant inequality, which may
contribute to the spread of TB. Since TB
transmission occurs through direct contact
between infected and vulnerable individuals,
residential segregation can influence
transmission patterns by shaping population
density and interaction levels. Economically
disadvantaged areas, characterized by low-cost
housing, limited job access, and high population
density, foster increased social interaction,
thereby elevating the risk of TB transmission
(Chetty et al., 2014; Zhao & Cao, 2020).
Supporting this, studies indicate that a 10%

increase in the Gini coefficient is correlated with

a 4% increase in TB incidence. However, the
short- and long-run effects of the Gini coefficient
appear inconsistent. Some studies examining the
Gini coefficient as a social determinant of
pulmonary tuberculosis (PTB) found varying
correlations across different groups and regions.
The authors suggest that income inequality may
be more closely linked to the quality of healthcare
services rather than serving as a direct social
determinant of TB (Zille et al., 2019). This
supports the notion that healthcare services
might have a more immediate impact on TB
than
determinants in the long term

incidence broader  socioeconomic

CONCLUSION

Health expenditure acts as an important
prerequisite for healthcare performance. The
studies investigated the dynamic effect of health
expenditure on health outcomes using the
incidence of TB as a proxy in Indonesia. The
study contributes to the body of literature by
studying the impact of health expenditure and
socioeconomic and institutional factors on health
outcomes in Indonesia. The result confirmed that
public  health
expenditure can reduce the incidence of TB,

expenditure and  private
especially in the long run. The result also
revealed the negative signs of immunization and
government effectiveness. Other variables, such
as the Gini ratio and unemployment rate,
positively increased TB incidence.

Although multiple factors influence TB
incidence, health investments play a crucial role.
Government and private sector support is
essential for promoting health through effective
spending and well-designed policies.
Strengthening the socio-economy aspect, such as
lowering the Gini ratio and the unemployment
rate, is positively correlated with increases in the
incidence of TB. Otherwise, coverage of BCG is
also needed to protect individuals and
institutions proxied by government effectiveness,

which could lower the incidence.
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