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Spatial Structure Analysis and Geographic Clustering
Of Suicide in Iran at the County Level
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Suicide, as a major public health and social concern, is not evenly
distributed across geographic space and tends to exhibit distinct
spatial patterns. The aim of this study is to examine the spatial
structure and identify geographic clustering patterns of suicide rates at
the county level in Iran in 2023. This research adopts a quantitative,
cross-sectional spatial analysis approach, with counties serving as the
unit of analysis. The study covers 450 counties across the country, and
the main variable is the suicide rate per 100,000 population. After data
cleaning and spatial linkage to county-level geographic boundaries,
spatial analyses were conducted. Exploratory Spatial Data Analysis
(ESDA) techniques were employed, including Global Moran’s I to
assess overall spatial autocorrelation, Local Indicators of Spatial
Association (LISA) to identify local clustering patterns, and Getis—
Ord Gi* statistics to detect spatial hotspots and cold spots. The results
of Global Moran’s I indicate a statistically significant positive spatial
autocorrelation in suicide rates across Iranian counties, suggesting a
non-random spatial distribution. LISA analysis reveals the presence of
distinct high—high and low—low clusters, as well as spatial outliers,
highlighting substantial local heterogeneity in suicide rates. In
addition, hotspot analysis identifies statistically significant
concentrations of high and low suicide rates in specific geographic
areas, some of which overlap with the clusters detected by LISA.
Overall, the findings demonstrate pronounced spatial inequality and
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geographic concentration in suicide rates at the county level in Iran,
underscoring the importance of incorporating spatial perspectives into
suicide research and prevention policies. While the study is
descriptive in nature and does not address causal mechanisms, its
results provide a spatially explicit foundation for future explanatory
studies and regionally targeted public health interventions.

Keywords: Suicide, Spatial Analysis, Geographic Clustering, LISA,
Hotspot Analysis, Iran.

Introduction

Over the past three decades, suicide has gradually emerged as one
of the major social health challenges in Iran. Although suicide is often
examined through national averages and macro-level indicators,
growing evidence suggests that it is not distributed evenly across
geographical space. Instead, suicide demonstrates clear spatial
disparities, with some regions experiencing substantially higher levels
of risk than others. In this context, suicide should not be understood
solely as an individual act or psychological phenomenon; rather, it is
deeply intertwined with structural, economic, social, and spatial
conditions.

Contemporary scholars in sociology, social epidemiology, and
human geography increasingly emphasizes that space is not merely
the setting in which social phenomena occur, but an active dimension
in the production and reproduction of inequality and social harm.
Factors such as unemployment, poverty, regional deprivation, social
disintegration, weakened social capital, migration pressures, and
unequal access to opportunities may accumulate geographically and
create localized concentrations of social vulnerability. Consequently,
the risk of suicide may become spatially clustered rather than
randomly dispersed.

International research has repeatedly demonstrated that suicide
tends to follow identifiable spatial patterns. Studies conducted in
countries such as the United States, China, Japan, South Korea,
Canada, and India have shown that suicide rates often exhibit
significant spatial autocorrelation and cluster formation. High-risk
clusters are frequently associated with economic marginalization,
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social isolation, unequal development, weak community cohesion, and
structural disadvantages.

In Iran, recent empirical studies have similarly highlighted the
uneven spatial distribution of suicide. Existing evidence suggests that
western provinces and certain northern regions experience relatively
higher levels of suicide risk. However, despite these advances, most
Iranian studies remain limited to the provincial scale and therefore fail
to capture intra-provincial heterogeneity. In addition, many domestic
studies rely primarily on descriptive mapping and have not
systematically employed advanced spatial statistical techniques to
identify statistically significant spatial clusters.

As a result, there is still no comprehensive national-level study that
systematically examines the spatial structure of suicide at the county
level using standardized spatial analytical methods. This gap is
particularly important from a policy perspective. When policy
interventions rely solely on national or provincial averages, local
disparities and high-risk areas remain hidden, leading to generalized
and often ineffective prevention strategies. Spatial analysis, by
contrast, can help identify geographically concentrated areas of risk
and provide a stronger basis for targeted, place-based interventions.

Accordingly, the present study aims to analyze the spatial structure
and geographical clustering of suicide across Iranian counties in 2023.
The central research question is whether suicide rates in Iranian
counties exhibit significant spatial patterns and whether meaningful
high-risk and low-risk clusters can be identified across the national
territory?

Theoretical Framework

This study draws upon an integrated theoretical framework
combining classical sociology, contemporary social health theories,
and social geography. Among classical sociological perspectives,
Durkheim’s theory of suicide remains one of the most influential
foundations for understanding suicide as a social phenomenon.
Durkheim argued that suicide rates are shaped not merely by
individual characteristics but by broader patterns of social integration
and social regulation.

Contemporary reinterpretations of Durkheim emphasize that these
mechanisms also operate spatially. Regions characterized by
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economic instability, unemployment, social fragmentation, migration
pressures, and weakened social institutions may experience higher
levels of anomie and social disorganization, thereby increasing
vulnerability to suicide. In contrast, areas with stronger social capital,
collective efficacy, social trust, and supportive community networks
may demonstrate greater resilience and lower suicide rates.

Theories of social geography and spatial justice further argue that
space itself is socially produced, and that unequal spatial distribution
of resources, services, opportunities, and risks contributes to
differentiated social outcomes. From this perspective, spatial
concentrations of deprivation and inequality can generate
geographically concentrated forms of social harm, including suicide.

The ecological perspective associated with the Chicago School also
contributes to this analysis by emphasizing the role of neighborhood
transition, population instability, weakened informal control, and
erosion of local social networks in generating spatial concentrations of
social problems.

Based on this theoretical framework, the present study assumes that
suicide is shaped through a multi-level process. At the macro level,
structural pressures such as economic inequality and social instability
increase the likelihood of self-harming behavior. At the mesa level,
forms of social regulation such as social capital, social cohesion, and
collective efficacy mediate or intensify these pressures. At the spatial
level, geographical concentration of resources and deprivation creates
spatial dependency and cluster formation. Therefore, it is expected that
suicide rates across Iranian counties will display statistically significant
spatial autocorrelation and identifiable geographical clusters.

Methodology

The present study employs quantitative cross-sectional spatial
analytical design. Analysis unit consists of 450 counties across Iran in
the year 2023. The primary variable examined in this study is the
suicide rate per 100,000 population at the county level.

Data on suicide cases were obtained from official institutional
sources, while population data were derived from the Statistical Center
of Iran. Following data cleaning and harmonization of spatial codes, the
statistical data were linked to county-level geographical layers.
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To investigate the spatial structure of suicide, a set of exploratory
spatial analysis techniques was employed. First, the spatial
distribution of suicide rates was examined descriptively through
thematic mapping. Subsequently, Global Moran’s I statistics were
used to assess the existence of spatial autocorrelation at the national
level. This index measures whether similar values tend to cluster
geographically.

After confirming the presence of spatial autocorrelation, Local
Indicators of Spatial Association (LISA) were applied to identify local
spatial clusters and spatial outliers. This technique allows
classification of counties into high-high clusters, low-low clusters,
high-low outliers, and low-high outliers.

Additionally, the Getis-Ord Gi* statistic was employed to identify
statistically significant hot spots and cold spots of suicide rates. All
analyses were conducted using a spatial weight matrix based on
geographical contiguity. Statistical significance was assessed at the
0.05 level. Spatial analyses and data processing were carried out using
GeoDa software.

Findings

Descriptive findings revealed substantial variation in suicide rates
across Iranian counties. The mean suicide rate was 0.69 per 100,000
population, while the maximum recorded rate reached 3.03. Several
counties reported zero cases, which may partly reflect small
population sizes or differences in reporting mechanisms.

Initial examination of the spatial distribution map demonstrated
that suicide rates were not evenly distributed across the country.
Certain areas exhibited noticeably higher or lower rates than the
national average, suggesting potential spatial clustering.

Results of the Global Moran’s I analysis confirmed the existence of
statistically significant positive spatial autocorrelation. The Moran’s 1
value was 0.3269, with a Z-score of 11.18 and a significance level
below 0.01. These findings indicate that counties with similar suicide
rates tend to be geographically adjacent and that the spatial
distribution of suicide in Iran is non-random.

The LISA analysis further revealed distinct local clustering
patterns. A total of 46 counties were identified as high-high clusters,
meaning that counties with high suicide rates were surrounded by
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neighboring counties with similarly high rates. These high-risk
clusters were concentrated primarily in western and southwestern
regions of Iran. Counties located in provinces such as Ilam,
Kermanshah, Lorestan, Khuzestan, and Kohgiluyeh and Boyer-
Ahmad formed major parts of these high-risk spatial clusters.

In contrast, 62 counties were identified as low-low clusters,
indicating concentrations of low suicide rates surrounded by similarly
low-risk neighboring areas. These low-risk clusters were primarily
located in eastern, southeastern, and parts of northern Iran, including
regions within Sistan and Baluchistan, Razavi Khorasan, Golestan,
and the Caspian coastal areas.

The analysis also identified spatial outliers. High-low counties
exhibited high suicide rates despite being located among lower-risk
neighboring counties, while low-high counties displayed the opposite
pattern. These spatial anomalies suggest that local contextual factors
may produce distinct patterns even within broader high-risk or low-
risk regions.

Results of the Getis-Ord Gi* hot spot analysis largely confirmed the
findings of the LISA analysis. Significant hot spots were concentrated
in western and southwestern Iran, while cold spots were predominantly
observed in eastern and southeastern regions. The considerable overlap
between high-high clusters and hot spots indicates relative stability and
persistence of spatial concentration patterns.

Discussion and Conclusion

The findings of this study demonstrate that suicide in Iran follows a
clear and statistically significant spatial structure. The existence of
positive spatial autocorrelation and the identification of high-risk and
low-risk clusters indicate that geographical context plays a substantial
role in shaping suicide patterns.

From a theoretical perspective, the concentration of high-risk
clusters in specific regions can be interpreted through concepts such as
social anomie, structural deprivation, weakened social integration, and
spatial concentration of inequality.
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