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ARTICLE INFO ABSTRACT

Received: 09 November 2025 Given the importance of health as a cornerstone of sustainable development and the complex
Accepted: 12 July 2026 relationship between financial resources and health outcomes, this study was undertaken with the aim
of investigating the dynamic and multidimensional impact of per capita health expenditure on the life
Keywords: expectancy at birth index on a global scale. This study employs a quantitative-analytical method and a

Health expenditure, panel data approach. Data from 194 countries over the period 2000-2022 were analyzed using a fixed-

Life expectancy,

panel dat effects regression model aiming to measure the dynamic relationship between variables while controlling
anel data,

Human capital, for the unique and time-invariant country-specific characteristics. The cross-sectional analysis results,
Reverse causality. while confirming an overall positive relationship, revealed the phenomenon of "diminishing returns on
health investment". However, the key finding from the dynamic panel model presented a different
picture: the coefficient of health expenditure with a time lag was found to be negative and significant,
which could be attributed to "reverse causality" (increased expenditures in reaction to health crises) and
inefficiencies in resource allocation. Furthermore, the results indicate that a substantial portion of the
variation in life expectancy among countries is due to their fixed and structural characteristics rather
than annual budgetary fluctuations. Overall, this research concludes that a mere increase in health
expenditure does not guarantee an improvement in life expectancy. Effective policymaking must focus
on enhancing efficiency, improving governance quality, and prioritizing preventive interventions to

ensure that investments lead to sustainable health outcomes.

Introduction

. g . . studies have reported that increased health spending can reduce
Life expectancy at birth is considered one of the most important

N L mortality and extend longevity, others have emphasized the role of
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. . . . structural, institutional, and social factors in moderating this
and serving as a reflection ofeconomic, social, and health

.. . relationship. Furthermore, substantial disparities among countries
conditions, as well as the performance of countries health systems. P P &

. . . . in terms of development level, health system structures,
In recent decades, increasing health expenditure has been widely P Y

.. . . overnance quality, and access to healthcare services have made
regarded as one of the most critical tools for improving health 8 d 4

L . . L the relationship between health expenditure and life expectanc
indicators and extending longevity. Nevertheless, there is still no P P P ¥

. . considerably complex. Therefore, examining this relationship at
complete consensus regarding the magnitude and nature of the y P J P

the global level using longitudinal dat; id luabl
health expenditure impact on life expectancy. While numerous ¢ global fevel using fongitudinal cata can provide vauable

insights into the role of investment in the health sector in
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improving population health. Accordingly, the present study was
conducted with the aim of investigating the impact of per capita
health expenditure on life expectancy at birth across countries
worldwide during the period 2000-2022.

Methodology and Data

This study is quantitative in nature and based on panel data
analysis. The statistical population consists of 194 countries
worldwide over the period 2000 to 2022. Data on life expectancy
at birth and per capita health expenditure were extracted from the
World Bank database. Life expectancy at birth was used as the
dependent variable, while per capita health expenditure was
considered as the main independent variable in the research
models. In the first stage, global trends in life expectancy and
health expenditure were examined using descriptive statistics and
trend graphs. Subsequently, the cross-sectional relationship
between the two variables was analyzed at the country level.
Initially, diagnostic tests, including the F-Limer (Chow) test to
determine the existence of panel structure and the Hausman test to
choose between fixed- effects and random-effects models, were
conducted. The Hausman test results indicated the appropriateness
of the fixed- effects model. In addition to the baseline model, two
further models were estimated: a fixed-effects model with time
effects controlled, and a fixed-effects model including a one-period
lag of the health expenditure variable. The data analysis was

performed using STATA 16 software.

Findings

Descriptive statistics revealed that the average life expectancy at
birth across countries during the studied period was approximately
70 years. The minimum and the maximum life expectancy were
observed at 43.2 years, and 86.4 years, respectively; indicating
substantial inequalities in global health outcomes. Furthermore,
the average per capita health expenditure was approximately USD
950, ranging from USD 4.2 to more than USD 12,000 annually,
highlighting considerable disparities in health resources allocated
across countries. An examination of global trends showed that both
life expectancy and health expenditure increased steadily from
2000 to 2019. However, the COVID-19 pandemic caused a
temporary decline in global life expectancy during 2020 and 2021.
Then, a significant recovery was observed in 2022, reflecting the
resilience of health systems following the pandemic shock. Cross-
sectional analysis of the data for 2019 demonstrated a positive and
significant relationship between per capita health expenditure and
life expectancy. The Pearson correlation coefficient was
approximately 0.60, while the coefficient of determination (R?)
was about 36 percent. These findings suggest that countries
allocating greater financial resources to health expenditure tend to
have higher life expectancy on average. However, examining the
shape of the relationship revealed that the returns to health
expenditure are not uniform across different levels. In low-income

countries, increases in healthcare spending were associated with

108

substantial gains in life expectancy. However, in countries with
high levels of health expenditures, additional spending yielded
relatively limited improvements, suggesting the presence of
diminishing marginal returns to health investment. The results of
panel fixed-effects model indicated per capita health expenditure
had a positive and significant effect on life expectancy. However,
when time effects were introduced into the model, the coefficient
of health expenditure became negative and significant. A similar
pattern emerged in the lagged model, where health expenditure
from the previous period also exhibited a negative and significant
relationship with current life expectancy. On the other hand, the
coefficients of the time variables remained positive and significant
throughout the all years, indicating a global upward trend life
expectancy. Moreover, the high values of the coefficient of
determination (R?) and the proportion of variance attributable to
between-country differences suggested that a substantial
proportion of the variation in life expectancy stems from the

structural and time-invariant characteristics of countries.

Discussion and Conclusion

The findings of this study indicate that the relationship between
health expenditure and life expectancy is more complex than a
simple linear association. In cross sectional analyses, higher health
expenditure at the country level is associated with higher life
expectancy, which is consistent with the health economics
literature. However, panel data results show that structural,
institutional, and social differences across countries play a more
important role in explaining variations in life expectancy. In time-
controlled and lagged models, the coefficient of health expenditure
became negative and significant, which may be explained by the
phenomenon of reverse causality; meaning that increased
expenditures often occur as a response to health crises andrising
disease burdens. In addition, inefficiencies in resource allocation
and weak governance may prevent higher health budgets from
translating into proportional improvements in health outcomes.
The results also suggest that a large share of variation in life
expectancy is driven by stable country-specific factors. Therefore,
increasing health expenditure alone is not sufficient to ensure
sustained improvements in life expectancy. Policymaking should
focus on improving health system efficiency, strengthening
preventive care, reducing social inequalities, and enhancing
governance quality to ensure that investments yield more

sustainable and effective health outcomes.
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Table 1. Dependent variable and independent variables of the study
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Figure 1. Plot average per capita health expenditure and life expectancy at birth in countries around the world, 2000-2022
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Figure 2. Relationship between per capita health expenditure and life expectancy at birth in countries around the world, 2019.

Soges Cewly G 5 (Gl 005l YL sloasy ;o) ped a4l
L 1y s B oVl St L e azia L slajpiS oS
S 30 ai g it Gialileol ;s laas jo 92 gl cams e
W «5"3‘ Lo, axl ol o T3 RPN j&} aual g o5zl
5 Wlos,S o 1) caadle (owlol Mz U3 Lny9aS ol oS>
wdzn eie sl leyd Bro ) 03 ulae mlie (y5iS]
2 Obles yee 4 alan wiz b oole iz (l58l g ol slaglo s
Lol i Ceod)],5 L OMSlae (pl S o Sy sl
sl S8l cmor (S dnal 5 Silo p o] S 5T
ol 00al ¥ Jgaz j0 Gudoss slaools 4 bogs e hogs Lol

b S bl ogd o canlin Jloges ol o a5 jeblen
ol ] eaals ol b corie S aSl i cad JoSiS 1) s
2,5 Jeloss Lol Gid 9 50 (g e 1y loged (ol i oo
&S loged o Cuon ;0 iYL 033k oy slaan j2) Jol 4U
Wad o las [y Yo Yoo v 5 Mie cml ailp anjo b sla oS
S awel 10 I sl e (dw auie o il Sail L
Spo bane (pl (ala)plS ez )3 Sz 0ede (B
el eogamlionSTy ola (S OMSIe (0 5 S50 5 2 5 ol
wdsisgw o Soke Slrgylem b ool plle Ol (SogS 5 0l

anlllas sloyito hrog )Ll ¥ Jgax
Table 2. Descriptive statistics of study variables
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Table 3. Fixed-effects panel results of the relationship between

per capita health expenditure and life expectancy at birth
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Table 4. Hausman test results for choosing between fixed effects and random effects models
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Table 5. Fixed effects panel considering time (year)
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