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indicators, significantly influenced by geographical, social, and economic determinants.
This study seeks to analyze the spatial patterns of disease-related mortality in Iran, utilizing
data from the 2016 Statistical Yearbook. To achieve this, Exploratory Spatial Data Analysis

Keywords: (ESDA) techniques, including Global and Local Moran’s I, were applied within the ArcGIS

Spatial demography, . .. N . L .
. environment. The findings demonstrate significant spatial autocorrelation in mortality rates
Spatial patterns,

Mortality rate, across most disease categories. While the majority of disease-related mortality rates exhibit
Disease, a clustered spatial distribution, those attributed to pregnancy, childbirth complications,
Iran. and skin/subcutaneous diseases follows a random pattern. Furthermore, the emergence of
robust low-low clusters in the counties surrounding Tehran, as observed in multiple maps,
indicates that disease distribution throughout the country is non-random. These results
point to regional disparities driven by unequal access to healthcare, socioeconomic
conditions, environmental factors, and spatial dependencies. The study findings lend
support to the theory of epidemiological polarization, indicating that mortality rates are
lower in prosperous regions, whereas less developed areas continue to experience a higher
level of mortality. Given these spatial dynamics, it is recommended that health planners
and policymakers employ these techniques to identify high-risk areas and optimize resource
allocation. Moreover, future studies utilizing advanced spatial data analysis methods could
contribute to a deeper understanding of mortality patterns and facilitate the formulation of

more effective health policies.

Introduction

Geographical regions play a pivotal role in explaining mortality inequalities. Leon (2001), in his analysis of theories
related to mortality inequalities, identifies two major theoretical perspectives: the first attributes differences to
geographical locality, while the second focuses on social and economic characteristics. A spatial analytical lens is
essential for addressing demographic questions, as demographic phenomena are inherently spatialized. Human
populations are not randomly distributed across space; rather, they are shaped by distinct geostructural
characteristics. Spatial demography—by integrating micro and macro approaches and linking individual data with
spatial coordinates—has empowered demographers to utilize spatial sciences for evidence-based policymaking.

In Iran, the spatial patterns of disease-related mortality remain under-researched, with existing literature being largely
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fragmented. Furthermore, aggregating demographic data at macro levels often masks regional patterns, leading to
potentially misleading interpretations. Studying disease-specific mortality is of particular importance, as the causes,
consequences, and patterns of mortality vary significantly across different diseases. To address this empirical gap, this
study examines the spatial variability of county-level mortality.

Identifying and uncovering spatial patterns of disease-related mortality is important in two respects. First, recognizing
the spatial variability of mortality at the county level can inform planning and policymaking for the provision of
social services, education, healthcare, and population and development programs. Second, detecting spatial patterns
can be instrumental in formulating assumptions, testing hypotheses, and spatial modeling in future research.
Methods and Data

This study utilizes an exploratory—analytical design. The primary indicator examined is the overall mortality rate due
to diseases, calculated as the number of deaths per 1,000 populations annually. Data encompassing a broad spectrum
of diseases—including digestive system diseases, perinatal conditions, congenital and chromosomal abnormalities,
cardiovascular diseases, pregnancy and childbirth complications, nervous system disorders, unintentional injuries,
cancers and tumors, urinary and reproductive system diseases, respiratory diseases, nutritional and metabolic
disorders, musculoskeletal diseases, hematopoietic and immune system disorders, mental and behavioral disorders,
infectious and parasitic diseases, as well as ill-defined and unknown causes. Data were extracted from the 2016 Vital
Statistics Yearbook of the National Organization for Civil Registration. To quantify spatial associations, Global Moran’s
I (GMI) and Local Moran’s I (LMI) indices were utilized within the ArcGIS software environment. The Moran’s I value
ranges from -1 to +1, where positive values denote positive spatial autocorrelation and negative values indicate
negative spatial autocorrelation and a dispersed pattern.

Findings

In 2016, 677,632 deaths due to disease were recorded in Iran. Cardiovascular diseases represented the leading cause
of death, totaling 139,611 cases, with Doreh county (in Lorestan Province) recording the highest mortality rate in this
category. In contrast, the lowest mortality frequency, comprising 146 cases, was attributed to complications of
pregnancy and childbirth, observed in Cheram county (Kohgiluyeh and Boyer-Ahmad Province).

Global Moran’s I analysis indicates that mortality rates due to pregnancy and childbirth complications, as well as
cutaneous and subcutaneous conditions, exhibit a random distribution across the country. In contrast, mortality rates
associated with other diseases display a clustered pattern. Furthermore, the formation of strong low-low clusters in
the counties surrounding Tehran across various diseases demonstrates that the distribution of mortality is non-random
and reflects significant regional disparities. These spatial variations in mortality patterns highlight regional
inequalities in access to health services and underscore the necessity for revising health-oriented policies. Spatial
variability indicates that deaths caused by diseases at the county level are strongly influenced by geographic location
and local conditions. Factors such as population density, age structure, access to healthcare, the quality of
transportation infrastructure, climate, economic and social development, and lifestyle can be examined to test
hypotheses about how clusters of mortality form and persist. Strengthening healthcare infrastructure, expanding
primary care networks, and enhancing the referral system in areas exhibiting high clusters can serve as effective
strategies to reduce the burden of disease and promote health equity.

Discussion and Conclusion

The study findings, interpreted through the lens of epidemiologic polarization theory, indicate that the decline in
mortality occurs more rapidly in affluent communities, thereby intensifying health inequalities within the country.
These disparities are manifested spatially as high-high and low-low clusters on the mortality maps.

The analyses reveal that while mortality attributed to pregnancy complications and skin and subcutaneous diseases
follows a random pattern, the predominant distribution of mortality in the country is non-random and exhibits strong
spatial dependence. The formation of strong low-low clusters in the counties surrounding Tehran highlight a structural
divide in the country’s health landscape. Overall, the spatial pattern of mortality distribution indicates that certain
areas experience higher mortality rates. This phenomenon likely stems from the uneven development of health
services, disparities in economic welfare, and varying environmental conditions. Consequently, it is imperative for
planners to prioritize addressing these inequalities to ensure equitable resource distribution and improve overall

public health outcomes.
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