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Abstract

Background This study investigates the role of economic growth, healthcare investment, immunization coverage,
and malnutrition in reducing under-five mortality rates (USMR) in Sri Lanka. Understanding how these factors
interact within socio-economic ecosystems is essential to formulating sustainable strategies to improve child survival
outcomes.

Methods This study employs multiple linear regression to analyze the statistical associations between economic
growth, healthcare investment, immunization, malnutrition, and under-five mortality in Sri Lanka. Using secondary
data from the World Bank and UNICEF (2000-2021), USMR was modeled against economic growth (per capita GDP),
government healthcare expenditure (GHE), immunization coverage (DTP1), and malnutrition (MLN), with significance
assessed through p-values and model fit via R®.

Results The multiple linear regression model demonstrated strong explanatory power, accounting for 85% of the
variation in under-five mortality (R* = 0.85). Economic growth and immunization coverage were negatively associated
with USMR and found to be statistically significant (p <0.05 and p <0.10 respectively), indicating their potential role

in reducing child mortality. Malnutrition showed a strong positive association (p <0.01), emphasizing its continued
threat to child health. Although government healthcare expenditure had a negative association, it was not statistically
significant, suggesting possible inefficiencies in resource utilization.

Conclusion The study highlights the significant role of economic growth, healthcare expenditure, immunization
coverage, and nutrition in shaping USMR trends in Sri Lanka. The findings emphasize the need for targeted policy
interventions to enhance child health outcomes and ensure sustainable progress in reducing child mortality.
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Introduction

The under-five mortality rate (USMR) serves as a cru-
cial indicator of a nation’s overall health and well-being,
reflecting the interconnected socio-economic and
healthcare systems within the country. Despite global
efforts that have significantly reduced USMR over the
past few decades, disparities remain, especially in low-
and middle-income countries (LMICs) where economic
conditions, healthcare infrastructure, and nutritional
factors significantly influence child survival outcomes
[1]. Addressing these disparities is crucial for fostering
a sustainable socio-economic ecosystem, where eco-
nomic development and health outcomes are mutually
reinforcing.

Sri Lanka, classified as a lower-middle-income country,
has achieved notable success in reducing under-five child
mortality, outperforming many of its peers in the region.
This success is evidenced by a decline in the under-five
mortality rate from 21.1 per 1,000 live births in 2000 to
7.4 per 1,000 live births in 2021 [2, 3]. This success can be
attributed to the country’s existent healthcare infrastruc-
ture, strategic implementation of healthcare programs,
and innovation in maternal and child health initiatives
[4]. However, persistent challenges such as malnutri-
tion highlight the need for a deeper understanding of the
systemic factors that continue to influence USMR in Sri
Lanka [5].

Economic growth, government health expenditure
(GHE), immunization coverage, and nutritional status are
widely recognized as key determinants of child mortal-
ity across both South Asian and African nations. Recent
studies indicate that while Sri Lanka has made notable
progress, similar challenges persist in comparable lower-
middle-income countries. For instance, research in Ban-
gladesh and Nepal highlights that sustained economic
growth has a direct association on child mortality reduc-
tion, primarily through improved healthcare access and
maternal education [6, 7]. In contrast, studies focusing on
African countries such as Ethiopia, Rwanda and Senegal
suggest that despite economic improvements, disparities
in healthcare infrastructure continue to hinder progress
in reducing child mortality [8]. Higher per capita GDP
(PGDP) is generally associated with improved access to
healthcare, better living conditions, and higher nutri-
tional standards, all of which contribute to lower USMR
[9, 10]. However, findings from Ethiopia and Nigeria sug-
gest that GDP growth alone does not translate into better
child health outcomes unless coupled with targeted pub-
lic health interventions and equitable resource distribu-
tion [11].

Additionally, adequate investment in healthcare ser-
vices, including maternal and child health programs,
plays a vital role in reducing child mortality, though its
effectiveness depends on efficient resource allocation
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[12-14]. Studies focusing on Pakistan and West Africa
suggest that allocation of public healthcare investments
have been relatively inefficient in lowering USMR where
resource misallocation and governance issues remain sig-
nificant barriers [15, 16].

Immunization coverage, particularly for vaccines such
as DTPI, remains a crucial intervention in preventing
childhood diseases and reducing mortality [17]. Studies
from Rwanda and Malawi highlight that digital health
platforms and community-based vaccination programs
have been instrumental in increasing immunization
rates, offering valuable lessons for Sri Lanka in address-
ing logistical challenges [18]. Despite high vaccination
rates in Sri Lanka, logistical barriers and vaccine hesi-
tancy present ongoing challenges [1].

Furthermore, malnutrition continues to be a pressing
issue, particularly in economically disadvantaged regions,
where poor nutritional status increases vulnerability to
infections and mortality risks [19, 20]. Studies comment-
ing on malnutrition trends in South Asian countries indi-
cate that while Sri Lanka has made progress in reducing
childhood stunting, economic crises and food insecurity
still pose significant risks, requiring continued policy
focus on food security and nutritional interventions [21,
22].

Despite extensive research on child mortality deter-
minants, there is a lack of focused studies that examine
how economic growth, healthcare investments, immu-
nization, and malnutrition collectively influence under-
five mortality in Sri Lanka. Most existing studies on child
mortality determinants have been conducted in high-
income contexts, with limited research exploring how
these variables interact specifically within Sri Lanka’s
socio-economic and policy environment. Furthermore,
current research often overlooks how Sri Lanka’s unique
healthcare system, economic conditions, and policy ini-
tiatives have influenced child mortality trends. Adopt-
ing a time-series exploratory approach using secondary
data, this study aims to address this gap by analyzing the
statistical association between economic and healthcare
variables and USMR in Sri Lanka from 2000 to 2021.
The use of secondary data from reliable sources (World
Bank, UNICEF) allows for a robust long-term analy-
sis, capturing trends that would be difficult to measure
through primary data collection. Given that child mortal-
ity is influenced by broader socio-economic factors, an
ecological analysis is appropriate for identifying macro-
level patterns rather than individual causation. This study
provides a unique contribution by integrating economic,
healthcare, and nutrition determinants in a Sri Lankan
context, offering evidence-based insights to inform policy
and interventions. As such, the study hypothesizes that
economic growth, healthcare investments, immunization
coverage, and malnutrition are associated with USMR.
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This study makes several key contributions. First, it
provides a comprehensive analysis of economic, health-
care, and nutritional factors influencing child mortality,
offering a holistic perspective on their combined asso-
ciation with USMR. Second, it extends existing research
by focusing on a lower-middle-income country, address-
ing a gap in the literature dominated by high-income
country analyses. Third, by employing a time-series
exploratory approach, it enhances the understanding
of long-term child mortality trends and the role of eco-
nomic and health policies in shaping outcomes. Finally,
the study’s findings offer valuable insights for policymak-
ers, emphasizing the need for integrated strategies that
align economic growth with healthcare investments and
nutritional policies to create resilient, equitable health-
care systems that support child well-being.

Methodology

Data

This study utilizes data from multiple credible sources
to examine the factors influencing under-five mortality
(USMR) in Sri Lanka from 2000 to 2021, which is pre-
sented in Appendix A. The data is sourced from World
Bank and UNICEF where the data availability played
a significant role in determining the necessary vari-
ables and the time period for the analysis. The dataset
was examined for completeness and consistency. Outli-
ers were assessed using descriptive statistics and visual
inspection through box plots, but none required further
adjustments. As no missing values were detected in the
dataset from 2000 to 2021, data completeness was con-
firmed, ensuring reliability for the analysis. The dataset
was assessed for normality using histogram plots and
summary statistics. No severe violations of normality or
multicollinearity were detected, confirming the suitability
of the data for regression analysis. The selected variables
for this study are crucial in understanding and fostering
a sustainable socio-economic ecosystem in Sri Lanka.
These variables highlight the importance of aligning eco-
nomic and social policies within sustainable socio-eco-
nomic ecosystems to improve child health outcomes.

The U5MR serves as a primary measure of child health
and overall societal well-being, reflecting the intercon-
nections of economic and social policies. Economic
stability and growth, represented by PGDP, are founda-
tional to sustaining public health and social services,
ensuring that the benefits of economic progress reach all
segments of society. High immunization rates, such as
those measured by DTP1 coverage, are essential for pre-
venting disease outbreaks and sustaining public health,
which is critical for maintaining a resilient population.
Government healthcare expenditure (GHE) reflects
the government’s commitment to investing in health-
care infrastructure and services, a vital component of
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sustainable development. Finally, addressing malnutri-
tion, well depicted the prevalence of underweight chil-
dren [14, 33, 34], is crucial for ensuring equitable health
outcomes and sustaining a healthy population. Together,
these variables illustrate the interconnectedness of eco-
nomic growth, public health, and social equity in build-
ing a sustainable socio-economic ecosystem.

Methods

The Multiple Linear Regression model was used to ana-
lyze the associations between economic and healthcare
factors and USMR over time. This approach allows for
the simultaneous assessment of multiple predictors,
ensuring that each variable’s relationship with USMR is
examined while accounting for the effects of the others
[35]. In fact, alternative models, such as panel regres-
sions, were considered but were deemed unsuitable due
to the single-country focus and lack of cross-sectional
variation in the dataset.

USMR; = ag+ a1 PGDP, + a s DTP1;
—I—OngHEt + O£4MLN + €+

The above equation is used to assess the time-series
relationship between PGDP, DTP1, GHE, and MLN on
U5SMR in Sri Lanka from 2000 to 2021. The subscript
‘" denotes time, as the study focuses on a single-coun-
try time-series dataset spanning 2000-2021. The error
term (e, accounts for variations in USMR that are not
explained by the included variables. The intercept (a)
and coefficients (a¢; @, a3 a,) represent the estimated
effects of each independent variable on USMR.

In the process of conducting the analysis, the data
reliability and availability were ensured. Furthermore,
descriptive statistics were generated to highlight the
mean of all variables alongside with line graphs for each
variable to track the behaviour and trends. Finally, mul-
tiple linear regression analysis was conducted to exam-
ine the relationships between PGDP, DTP1, GHE, MLN,
and U5MR, with the latest data available. The regression
model was assessed using summary statistics and graphi-
cal methods to ensure its suitability for analysis. To fur-
ther validate the consistency of the regression outcomes,
robustness checks were conducted using two alternative
model specifications: a log-linear model and a semi-log
model. These specifications allowed to test the sensitivity
of coefficient directions and statistical significance under
different functional forms. The key predictors, includ-
ing DTP1 and MLN, remained statistically significant
(p<0.10) across all models, and the direction of associa-
tions remained consistent with theoretical expectations.
A summary of these models is provided in Appendix B.
To assess potential multicollinearity among the indepen-
dent variables, a Variance Inflation Factor (VIF) test was
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conducted. These results presented in Appendix C, sug-
gest that multicollinearity is unlikely to significantly com-
promise the stability or interpretability of the regression
coefficients.

Results

The study uses data of Sri Lanka from 2000 to 2021 to
provide insights into the behavior of the variables under
study, including USMR, PGDP, immunization coverage
(DTP1), GHE, and MLN as predictors of USMR. These
variables are crucial indicators of the health and sustain-
ability of Sri Lanka’s socio-economic ecosystem.

The descriptive statistics in Appendix D, reveal a
mean USMR of 12.28 per 1,000 live births (SD=5.25),
reflecting steady improvement over the study period.
PGDP had substantial variation (mean=2667.68 USD,
SD=1361.10), with growth interrupted by downturns in
2004, 2009, and 2020. Immunization coverage remained
high (mean DTP1=98.60%), though minor declines
aligned with periods of national disruption. GHE showed
moderate fluctuation (mean =1.83% of GDP), while MLN
averaged 299.06, with a downward trend over time.

The violin plots indicated in Appendix E, further illus-
trate these patterns, confirming a left-skewed distribu-
tion of USMR and consistently high DTP1 rates, with
more variability in PGDP and GHE. These visualizations
support the temporal trends observed, including dips in
health investment and economic performance during
periods of political and global crises.

The behavioral patterns of USMR and PGDP in Sri
Lanka are illustrated in Appendix F. The figure reveals
a general decline in U5MR, with noticeable increases
in 2004 and 2009, possibly due to economic and politi-
cal disruptions. Conversely, PGDP shows a consistent
upward trend, with a dip in 2020 likely caused by the
global pandemic and economic crisis Similarly, Appen-
dix G illustrates the trends in DTP1 immunization cover-
age and GHE. DTP1 coverage remains stable but shows
reductions in 2004, 2009, and 2020, which correspond
to periods of economic and political instability. GHE
depicts a declining trend up to 2012, followed by fluctua-
tions, with increases noted in 2018 and 2020. These pat-
terns suggest that while economic growth and healthcare
investments are crucial, they must be supported by stable
governance and sustained public health efforts to ensure
continuous improvement in child health outcomes. Eval-
uating MLN, a clear reduction in the rate is presented in
Appendix H where the overall rate reduces in the time
span of 2000—-2021. These rates clearly show that children
suffering from malnutrition are reducing which it signifi-
cantly contributes to the reduction in under five deaths.

The MLR model as indicated in Appendix C, selected
for its ability to assess associations over time, explains
85% of the variation in USMR (R*> = 0.85), with an
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E-statistic of 26.50 indicating strong model significance
(p<0.01). Log-transformed PGDP (InPGDP) exhib-
its a statistically significant negative association with
USMR (B = -0.27, p<0.05), aligning with economic
theory and empirical literature suggesting that rising
incomes improve household living standards, healthcare
affordability, and nutrition, thereby reducing child mor-
tality [26, 27]. This finding supports existing global evi-
dence that economic development often correlates with
improved health outcomes through multiple indirect
pathways such as sanitation, infrastructure, and health
literacy [28, 29].

DTP1 immunization coverage (InDTP1) is also nega-
tively associated with USMR (p = -11.08, p<0.10), high-
lighting the preventive role of vaccines in child survival.
Although the association is modestly significant, the
direction and magnitude are consistent with studies from
other LMICs where expanded immunization programs
have contributed to reduced mortality [30, 31]. The
slightly lower significance level may be due to the consis-
tently high baseline coverage in Sri Lanka [32], leading to
limited within-country variation over the study period,
which can attenuate statistical power.

Malnutrition (InMLN) demonstrates a strong and
highly significant positive association with U5MR
(B=3.21, p<0.01), highlighting it as a persistent and criti-
cal determinant of child mortality. This relationship is
theoretically grounded in biomedical and public health
literature, which links malnutrition to weakened immu-
nity, developmental delays, and higher susceptibility to
infectious diseases [33—35]. The strength of this associa-
tion reflects the urgency of integrating nutrition-focused
interventions into broader child health strategies.

In contrast, government healthcare expenditure
(InGHE) is negatively associated with U5MR (f =
-0.19), but the relationship is not statistically significant
(p>0.10). This non-significance may arise due to sev-
eral factors. First, the effectiveness of spending depends
not only on the volume of expenditure but also on how
resources are allocated, being toward preventive vs. cura-
tive care [36], rural vs. urban services [37], or recurrent
vs. capital investments [38]. Second, public spending in
Sri Lanka during the observed period was relatively mod-
est [39], and without systemic reforms or efficiency gains,
its impact may not be immediately observable in mortal-
ity outcomes. Third, delays in outcome realization (i.e.,
time lags between spending and health improvements)
could weaken the model’s ability to detect immediate
associations. Finally, inefficiencies or leakages in budget
execution, as noted in similar developing contexts, may
dilute the effectiveness of GHE [12, 40]. Therefore, while
health expenditure remains important, it likely requires
supportive governance, institutional capacity, and
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targeted allocation to translate into measurable mortality
reductions.

The predicted values of USMR, as shown in Appen-
dix I, demonstrate a declining trend over the study
period, aligning with Sri Lanka’s progress in socio-
economic development and public health investment.
Collectively, these findings affirm the importance of
economic resilience, immunization systems, and nutri-
tion programming, while also calling attention to the
need for improved effectiveness and equity in healthcare
financing.

Discussion

The findings of this study highlight key associations
between macro-level indicators and under-five mortality
in Sri Lanka, offering valuable insights for health policy in
similar developing contexts. The observed negative asso-
ciation between per capita GDP (PGDP) and under-five
mortality rate (USMR) is consistent with a broad body
of evidence [10, 41] suggesting that higher income lev-
els are often linked with improved access to healthcare,
better nutrition, enhanced living standards, and greater
health awareness [42]. Similar patterns have been docu-
mented across developing nations, including Bangladesh
and Vietnam, where economic growth has coincided with
expanded health services and better child health out-
comes [43, 44]. However, economic downturns, such as
those triggered by the COVID-19 pandemic, have been
associated with reversals in these gains due to disrup-
tions in health services, rising poverty, and food insecu-
rity [45].

The significant association between DTP1 immuniza-
tion coverage and lower USMR aligns with global find-
ings that connect vaccination programs with improved
child survival [17, 46]. While this study cannot infer a
direct causal relationship, the observed link is consistent
with prior research demonstrating the broad protective
effects of immunizations in reducing preventable disease
burdens and facilitating engagement with healthcare sys-
tems. Countries such as Nepal and Rwanda have docu-
mented similar associations where increased vaccine
coverage correlated with reduced child mortality [1].

The positive association between malnutrition and
U5SMR in Sri Lanka reinforces long-standing concerns
about the role of undernutrition as a correlating factor
in child mortality [19]. Previous studies, including those
focusing on Sri Lanka, has emphasized that malnutrition
is widely recognized as a condition that coexists with ele-
vated vulnerability to infectious diseases and other health
complications [4, 47].This pattern has also been observed
in South Asian and Sub-Saharan African contexts, where
stunting, wasting, and micronutrient deficiencies often
accompany high child mortality rates [48]. Nonetheless,
such associations highlight the importance of integrated
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approaches that improve nutritional status, agricultural
productivity, maternal health, and household income
[45].

Interestingly, the lack of a significant association
between GHE and U5MR in this study emphasizes the
need for further exploration. This result may reflect inef-
ficiencies in the allocation or effectiveness of healthcare
spending, or it may signal that expenditures alone are
insufficient without improvements in service delivery,
access, and equity [3, 12]. Studies from Brazil and Indo-
nesia have reported similar patterns where increased
public spending did not correlate with reductions in child
mortality, possibly due to systemic inefficiencies or frag-
mented health system governance [49]. The findings also
suggest the importance of complementary strategies,
such as workforce training, public accountability, and tar-
geted investment in rural healthcare infrastructure.

In addition, broader macroeconomic and political
events such as pandemics, inflation, and governance
instability, are known to disrupt health systems and add
to child health vulnerabilities [3]. While not directly
measured in this study, existing literature documents
how such crises are frequently associated with declines
in health service coverage, increased malnutrition, and
elevated child mortality. These indirect effects empha-
size the need for policies that enhance health system
resilience and social protection mechanisms during
economic shocks. Additionally, to interpret these asso-
ciations within a structured analytical framework, the
Mosley and f model for child survival provides a use-
ful conceptual foundation. This model emphasizes how
socio-economic factors influence child health outcomes
through proximate variables such as nutrition, disease
exposure, and healthcare behaviors [50]. Framing the dis-
cussion within this theoretical perspective enhances the
explanatory depth of the analysis and offers guidance for
future research and policy design.

As such, this study highlights key associations between
economic growth, healthcare access, malnutrition, and
under-five mortality in Sri Lanka, aligning with global
trends. The findings emphasize the importance of multi-
sectoral approaches in improving child health outcomes,
while the non-significant association of healthcare expen-
diture suggests a need to assess efficiency and equity in
resource allocation. Grounding these insights within the
Mosley and Chen framework strengthens their theoreti-
cal relevance, emphasizing the interconnected nature of
socioeconomic and health determinants.

Policy implications

Promoting inclusive economic development with targeted
social policies

Economic growth is closely associated with lower USMR,
but to maximize its benefits, policies must ensure
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equitable distribution of economic progress. Sri Lanka
can enhance social equity by implementing progres-
sive taxation, social safety nets, and conditional cash
transfers, following the models of Brazil’s Bolsa Fami-
lia program and Mexico’s Progresa; both of which have
significantly improved child health outcomes by linking
financial assistance to healthcare and education access
[51, 52]. Additionally, targeted livelihood support pro-
grams, particularly for women in rural areas, can improve
household income stability, leading to better child nutri-
tion, healthcare access, and overall well-being. Policies
that promote food security, improve maternal educa-
tion, and expand access to essential services will further
strengthen economic resilience while reducing child
health disparities [19]. By integrating inclusive economic
policies with public health strategies, Sri Lanka can foster
a sustainable socio-economic system that supports long-
term reductions in child mortality and improved societal
well-being.

Strengthening healthcare spending efficiency and service
accessibility

While GHE is crucial, its impact on USMR depends on
how resources are allocated and utilized. Countries like
Thailand and Costa Rica have improved healthcare effi-
ciency by prioritizing spending on primary healthcare
and preventive services rather than focusing on hospi-
tal-based care [53]. Sri Lanka can enhance the impact of
GHE by expanding community health worker programs,
mobile clinics, and health equity assessments to ensure
funds reach the most at-risk populations. Additionally,
strengthening healthcare infrastructure through the inte-
gration of advanced technology and information systems
(IS) is crucial in optimizing healthcare delivery, improv-
ing resource management, and supporting real-time
decision-making [54]. Investing in technology infrastruc-
ture, such as digital health platforms and telemedicine,
can further expand access to quality healthcare services,
particularly in remote areas, contributing to sustained
reductions in child mortality [55].

Expanding immunization programs with digital health
solutions

High immunization coverage, particularly for vaccines
like DTP1, is essential for reducing USMR. Sri Lanka’s
immunization programs have been largely successful,
but sustaining and improving vaccination rates requires
leveraging technology-driven solutions to overcome
logistical barriers [46]. Countries like Rwanda and India
have successfully implemented mobile health (mHealth)
platforms such as RapidSMS, Co-WIN, and U-WIN,
which enable real-time vaccine tracking and commu-
nity engagement to maintain high coverage rates [56,
57]. Sri Lanka can adopt SMS-based reminders, digital
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immunization records, and mobile health applications to
enhance vaccination program efficiency, reduce missed
appointments, and counter vaccine hesitancy. Addition-
ally, addressing challenges such as logistical barriers and
public skepticism through continuous monitoring, com-
munity engagement, and public education campaigns
will be essential in ensuring equitable vaccine access for
all children, regardless of socio-economic status or geo-
graphic location [17]. The integration of these techno-
logical solutions can further strengthen Sri Lanka’s public
health system, ensuring resilience and sustained progress
in immunization coverage.

Addressing malnutrition through integrated nutrition and
agricultural policies

Malnutrition remains a significant contributor to child
mortality in Sri Lanka, emphasizing the need for com-
prehensive nutrition programs that address both imme-
diate and long-term nutritional challenges [5, 19]. These
programs should incorporate food supplementation,
education on infant and young child feeding practices,
and food security initiatives, particularly in regions with
high malnutrition rates [1]. Evidence from Bangladesh
and Ethiopia suggests that integrating nutrition-sensitive
agriculture with maternal and child health programs sig-
nificantly improves child health outcomes [58—60]. Sri
Lanka can adopt similar strategies by implementing bio-
fortification of staple foods, school feeding programs,
and agricultural diversification to enhance food security.
Additionally, community-based growth monitoring and
targeted nutrition interventions have proven effective in
reducing malnutrition rates and should be prioritized.
To complement these efforts, policymakers should pro-
mote technological innovations in agricultural practices,
food distribution systems, and knowledge management,
optimizing food supply chains and enhancing nutritional
education. This integrated approach not only reduces
malnutrition’s association with child mortality but also
fosters a sustainable socio-economic ecosystem that pri-
oritizes equitable health outcomes.

Prioritizing immediate and long-term policy interventions
Policymakers should prioritize interventions based on
immediacy and long-term impact to optimize resource
allocation. Immediate priorities should focus on expand-
ing primary healthcare accessibility, implementing real-
time digital health solutions, and improving nutrition
programs to address urgent child health challenges.
Meanwhile, long-term priorities should emphasize
strengthening health system governance, improving
public healthcare efficiency, and ensuring sustainable
economic policies that reduce income inequality and
food insecurity. A balanced approach integrating both
short-term and structural solutions will ensure sustained
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progress in reducing under-five mortality and improving
overall child health outcomes.

Fostering cross-sectoral collaboration for sustainable child
health outcomes

Sri Lanka’s progress in reducing child mortality can be
further strengthened through enhanced cross-sectoral
collaboration between health, education, social welfare,
and agriculture sectors [61]. The Philippines’ Kalusugan
Pangkalahatan strategy and Thailand’s Universal Health
Coverage program illustrate how multi-sectoral policies
can contribute to long-term U5MR reductions by align-
ing health initiatives with economic and social develop-
ment goals [62, 63]. Establishing a national child health
task force in Sri Lanka to integrate economic, health-
care, and technological policies would be a critical step
forward. Regular monitoring and evaluation of these
policies will ensure their effectiveness and allow for nec-
essary adjustments to address evolving child health chal-
lenges. This broad-based approach will contribute to a
sustainable socio-economic ecosystem, ensuring long-
term reductions in child mortality and improving overall
societal well-being.

Limitations and future directions

This study provides valuable insights into USMR in Sri
Lanka but has several limitations. Reliance on secondary
data may introduce measurement and reporting biases,
and the focus on select variables (PGDP, immunization
coverage, government healthcare expenditure and mal-
nutrition) excludes key determinants such as maternal
education, healthcare quality, household practices, and
regional disparities, leading to potential omitted variable
bias. Additionally, the generalizability of findings may
be limited, as economic and healthcare structures differ
across contexts.

Methodologically, this study employs MLR with time-
series data, which identifies associations but does not
establish causation. While trends over time are analyzed,
causal inference requires alternative methods, such as
instrumental variables, lagged predictors, or structural
equation modeling. We also recognize the potential for
reverse causality, where improved child health outcomes
may contribute to economic growth. Furthermore, the
model does not account for lagged effects, which may
be relevant for variables such as healthcare expenditure.
These limitations, along with the presence of unobserved
confounders, restrict the study’s ability to draw causal
conclusions.

To enhance understanding, future research should
adopt mixed methods approaches, integrating quan-
titative analysis with qualitative insights from health-
care providers, policymakers, and communities. Such
methods can clarify barriers to healthcare access and

(2025) 44:218 Page 7 of 9

immunization uptake. Additionally, longitudinal stud-
ies tracking mortality trends over time would help assess
policy effectiveness. Future studies could also consider
employing instrumental variable (IV) regression, differ-
ence-in-differences (DiD) models, or other quasi-exper-
imental techniques to better isolate causal effects. The
role of healthcare quality and digital health infrastructure
also warrants further investigation, particularly in service
delivery efficiency and mortality outcomes. Compara-
tive studies across similar developing nations could iden-
tify best practices in leveraging economic growth, policy
reforms, and healthcare improvements to reduce U5SMR.
Addressing these limitations through broader variable
inclusion, alternative causal inference techniques, and
deeper policy analysis will improve future research and
its relevance for evidence-based policymaking.

Conclusion

This study provides a comprehensive analysis of the key
determinants of under-five mortality in Sri Lanka, reveal-
ing the crucial roles of economic growth, healthcare
infrastructure, immunization coverage, and nutritional
status. The findings highlight that sustained economic
development and strong healthcare systems are essential
for reducing child mortality, while specific interventions
addressing malnutrition and maintaining high immuni-
zation rates are equally vital. Despite significant progress,
challenges such as regional malnutrition and inadequate
healthcare services remain, emphasizing the need for
continued efforts. The policy implications derived from
this research offer a strategic roadmap for policymakers
to promote inclusive economic growth, enhance health-
care spending, sustain immunization programs, address
nutritional deficiencies, and foster cross-sectoral collabo-
ration. By implementing these strategies, Sri Lanka can
build on its successes to further decrease under-five mor-
tality rates and improve overall child health outcomes.
In conclusion, this study not only deepens the under-
standing of the factors affecting child mortality in Sri
Lanka but also provides clear direction for policies that
could make a meaningful difference in ensuring healthier
futures for the nation’s children.
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