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Abstract: Suicide mortality is a major contributor to premature death, with geographic variation in
suicide rates. Why suicide rates differ across urban and rural areas has not yet been fully established.
We conducted a literature review describing the urban–rural disparities in suicide mortality. Articles
were searched in five databases (EMBASE, PubMed, PsychINFO, Scopus, and Web of Science) from
inception till 26 May 2021. Eligible studies were narratively analyzed in terms of the urban–rural
disparities in suicides, different suicide methods, and suicide trends over time. In total, 24 articles
were included in our review. Most studies were ecological and cross-sectional evidence tentatively
suggests higher suicide rates in rural than in urban areas. Men were more at risk by rurality than
women, but suicide is in general more prevalent among men. No obvious urban–rural pattern
emerged regarding suicide means or urban–rural changes over time. Potential suicidogenic explana-
tions include social isolation, easier access to lethal means, stigmatization toward people with mental
health problems, and reduced supply of mental health services. For research progress, we urge,
first, individual-level cohort and case-control studies in different sociocultural settings. Second, both
rurality and urbanicity are multifaceted concepts that are inadequately captured by oversimplified
typologies and require detailed assessments of the sociophysical residential environment.

Keywords: suicide; inequalities; urban–rural mental health; urbanicity; rurality

1. Introduction

Suicide mortality is recognized worldwide as a severe public health issue. It ranks
among the leading causes of global deaths and affects millions of families, communities,
and individuals every year [1]. Each year, there are close to 700,000 suicide cases and even
more attempts to do so [2].

The reasons why people are suicidal are complex and have a multidimensional etiol-
ogy [3]. Factors at both the compositional (e.g., age and gender) and the contextual level—
including biological, genetic, psychological, social, and environmental determinants—are
thought to be involved [4–6]. The literature on mental health points to notable geographic
variations in suicide mortality [7] that differ not only between but also within countries,
with differences between urban and rural areas standing out [6,8–17].

An increasing number of epidemiological studies have investigated these urban–rural
variations; however, the associations between urban–rural areas and suicide were not
universally found and contradictory conclusions were reported [8,10,13,18–20]. Some
studies observed significantly higher suicide rates in urban compared to rural areas, some
report the opposite, while others found no difference at all. Further, it appeared that gender
contributes additional heterogeneity to the results on urban–rural suicide associations.
Reasons explaining these intraregional inequalities in suicide mortality are still debated
and various explanations have been put forward.

On the one hand, it has been argued that the risk of suicide is considerably increased
by factors such as interpersonal stress and depression [5,21,22], which can be triggered
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by numerous factors that differ per area, such as unemployment, work pressure, and a
limited social life [23–25], which can eventually lead to suicidal ideation and completion.
On the other hand, studies have suggested that the differences in the prevalence of mental
disorders in an area, the socioeconomic circumstances therein, and the amount of mental
health service utilizations available [16], physical and social isolation, access to firearms,
and the stigma toward mental illness in the living environment [8,18,26], might have
contributed to the urban–rural differences in suicide mortality.

Given these discrepancies between single studies, literature reviews are central to
synthesize the available evidence. To date, only two systematic reviews and one narrative
review (and an updated version thereof) have summarized the rich literature on the
association between rurality/urbanicity and suicide [18,19,27,28]. However, the systematic
review conducted by Barry and colleagues included only four English-speaking high-
income countries [18], while another one focused only on elderly people in China [19].
The narrative review is selective in the material used and difficult to reproduce while
lacking reliability and quality assessment of the available evidence [27]. Furthermore, the
most recent narrative review was executed in 2014 [28] and new data on the urban–rural
disparity in suicide mortality have been published since then. In sum, the existing reviews
are fragmented geographically and/or are limited in scope, focusing on specific population
groups, and thus likely rendering an incomplete picture of the urban–rural disparity in
suicide worldwide.

Addressing these research needs, we conducted a review to obtain a comprehensive
and up-to-date understanding of urban–rural differences in suicide mortality. Through
evaluating the most recent epidemiological evidence from multiple countries narratively
and assessing its quality, we sought to investigate three issues:

(1) Whether suicides occur more often in rural areas than in urban areas;
(2) Which suicide methods are used most often in urban and rural areas;
(3) What trends there are in suicides across urban and rural areas.

Given the tremendous societal burden of suicide [1] and the scientific inconclusiveness
on urban–rural differences in suicide, this review is of great value as it supports place-based
policy refinements to diminish health inequalities and provides an impetus for research
progress by identifying conceptual and methodological shortcomings.

2. Materials and Methods
2.1. Eligibility Criteria

Only peer-reviewed journal papers were eligible for inclusion. Other literature, such
as abstracts, books, dissertations, editorials, letters, opinion pieces, reports, reviews, etc.,
were excluded. Journal paper preprints were also excluded as they had not yet been
peer-reviewed. There were no limitations on the geography or the publication date of the
eligible studies. English was the language for the studies to be selected.

The study population included people of ≥15 years. The exposure of interest was
living in an urban or rural area. The primary outcome of interest was suicide. This outcome
may occur at any point in time following the occurrence of the exposure (i.e., living in an
urban or rural area). Studies that only included people with suicidal ideation, depression,
or other cognitive dysfunctions that can lead to suicidal thoughts or suicide attempts were
excluded. Eligibility criteria are given in Supplementary Table S1.

2.2. Information Sources and Search Strategy

Our search was undertaken in five databases (EMBASE, PubMed, PsychINFO, Scopus,
and Web of Science), which were searched from inception until 26 May 2021. The databases
were queried for a combination of different search terms. The search query was related to
“suicide(s)” AND “urban”, “rural”, “spatial” OR “geography”. The full search queries per
database are presented in Supplementary Table S2.
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2.3. Selection Process

EndNote Online was used to download, merge, and manage the reference list obtained
from the five databases. Titles of the papers that were potentially relevant for this review
were first screened by the first author. Duplicated records were removed. After this, studies
that did not meet the inclusion criteria or that contained one of the exclusion criteria were
excluded (Table S3). The remaining papers were full-text-screened by the first author to
determine their eligibility for this review. Any unclear records during the title, abstract, and
full-text screening were discussed by the authors until consensus was reached. Reasons for
full-text exclusion are summarized in Table S3.

2.4. Data Collection Process

A standardized data extraction template was developed to collect the relevant data
and study characteristics. The data extraction form included the following items: author,
region of interest, study design, age group, suicide rates per 100,000 people for rural areas
and urban areas, and rural and urban areas according to gender (if data were available
according to gender).

2.5. Quality Assessment of Studies

The included studies underwent a critical appraisal to evaluate their quality. We used
a version of the Newcastle–Ottawa scale [29] adapted for observational studies previously
used in, for example, a review on elderly suicide disparities in China [19]. The eligible
studies were scored by the first author on eight criteria, namely representativeness of
the sample, consistency of the population in rural and urban groups, the study period,
the source of data, the study controls for other variables, the assessment of the outcome,
the presentation of the results, and the exploration of trends over time. Again, in the
case of ambiguity in the quality assessments, records were discussed by the authors until
consensus was reached.

Table S4 shows the scoring of points for these criteria. The scale’s highest score is nine
points and the lowest is zero. Studies that scored 7–9 points were judged to be at low risk
of bias, those that scored 5–6 points were deemed to have a moderate risk of bias, and those
that scored 1–4 points were deemed to have a high risk of bias.

2.6. Narrative Summary

A narrative synthesis was conducted to analyze the included studies, with the risks of
bias considered in concluding the state of the evidence. The narrative (1) assessed whether
there were urban–rural disparities in suicide mortality in different countries worldwide,
(2) described methods used for suicide and determined whether there was a difference in
methods used in urban and rural areas, and (3) described trends in urban and rural suicides
over time.

3. Results
3.1. Study Selection

The electronic database search resulted in a total of 2034 studies, with 1423 duplicates.
In total, the titles of 611 studies were screened to assess eligibility for inclusion and 77 stud-
ies were eligible for full-text screening. Out of these 77 studies, 53 papers were excluded
(Table S3). The reasons for exclusion are summarized in Figure 1. In total, 24 articles met
our inclusion criteria for narrative synthesis.

3.2. Study Characteristics

The characteristics of the included studies are shown in Table 1. The majority used
data of a cross-sectional nature [30–34]. Because the suicide rates were usually based on
administrative databases (e.g., death registers) covering the entire population, and given
that privacy needed to be guaranteed, ecological designs were often applied [35,36]; other
designs were scarce (e.g., cohort design [37]). The year of publication of the included articles
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covered the period 1977–2020. The analyzed data therein covered the period 1967–2018.
The studies were from numerous countries, with most from Australia (n = 9) and the
United States (U.S.) (n = 3). Only five studies were executed in non-high-income countries.
The majority of articles stratified the analyses by gender (Table 1), except one, which just
included suicide rates for men [38].
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Table 1. Characteristics of the eligible studies.

Study Population Region Research
Design Indicator N Study

Period
Age
Group Suicide Rate (per 100,000 People)

Rural Urban Rural
Women

Urban
Women

Rural
Men

Urban
Men

[39] * All Canada Cohort Suicide
rates 2,735,152 1991–2001 ≥25 - - 7.5 6.0 31.4 18.6

[40] All Australia Ecological Suicide
rates 6 states 1997–2000 ≥20 - - 5.7 5.6 24.0 20.2

[41] * All Queensland,
Australia Ecological Suicide

rates 1 state 1986–1990 15–19 - - 6.5 1.7 24.1 18.9

20–29 - 4.2 10.2 29.6 33.2

[42] ** All United
States Ecological

County
mortality
rates

50 states 2002 ≥20 17.2 13.2 - - - -

2016 23.2 15.8 - - - -

[30] All Taiwan Ecological Suicide
rates 358 districts 1999–2001 ≥15 - - 14.3 11.1 31.4 21.3

2002–2004 - - 15.1 12.8 30.4 27.2
2005–2007 - - 17.3 15.1 37.8 31.5

[35] * All Taiwan Ecological Suicide
rates 358 districts 2002–2009 ≥15 26.3 21.2 - - - -

[31] All Australia Ecological Suicide
rates 6 states 2004–2008 15–19 - - 4.56 4.60 18.19 15.67

[43] *,** All Ireland Ecological Suicide
rates 27 counties 1976 ≥15 - - 3.5 4.5 8.0 7.5

1993 - - 4.5 4.5 20.0 15.5

[13] *,** All Australia Ecological Suicide
rates

32 council
areas 1981–1984 15–39 - - 8.8 7.5 29.0 20.0

1997–1999 - - 13.2 10.5 45.0 36.5

[32] Veterans
Affairs users

United
States Ecological Suicide

rates 50 states 2004–2005 ≥18 38.76 31.45 - - - -

2007–2008 39.62 32.44 - - - -

[44] * Migrants

New
South
Wales,
Australia

Ecological Suicide
rates 1 state 1985–1994 ≥15 - - 7.9 6.5 38.2 19.9
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Table 1. Cont.

Study Population Region Research
Design Indicator N Study

Period
Age
Group Suicide Rate (per 100,000 People)

Rural Urban Rural
Women

Urban
Women

Rural
Men

Urban
Men

[33] * All Australia Ecological Suicide
rates 6 states 1979–1983 - - 5.3 8.6 19.2 19.5

1984–1988 - - 6.3 7.6 23.7 21.8
1989–1993 - - 5.4 7.2 22.9 22.9
1994–1998 - - 5.9 7.1 24.2 24.2
1999–2003 - - 6.1 6.8 22.4 22.4

[45] All South
Korea Ecological Suicide

rates 9 provinces 2005 ≥15 35.4 16.3 26.1 20.0 63.3 40.3

[34] *,** All New
Zealand Ecological Suicide

rates 10 provinces 1981 ≥15 - - 6.0 4.0 11.8 14.6

2000 - - 5.3 5.5 21.0 19.5

[38] * Males Eastern
Finland Ecological Suicide

rates 1 province 1988 ≥15 - - - - 84.0 53.0

1992 - - - - 53.0 52.0
1997 - - - - 80.0 36.0

[46] * All Belarus Ecological Suicide
rates 6 oblasts 1990 ≥15 - - 8.69 7.74 50.48 31.96

1995 - - 10.02 9.48 80.08 52.27
2000 - - 11.73 8.58 99.68 50.33
2005 - - 11.67 6.78 94.73 38.79

[47] *
Mental
Health
Service

Australia Ecological Suicide
rates 580 2003–2007 ≥15 3.1 1.1 - - - -

[36] All England
and Wales Ecological Suicide

rates 311 districts 1989–1992 ≥15 - - - - - -

[37] * Veterans
Affairs users

United
States Cohort Suicide

rates 6,120,355 2003–2005 ≥18 30.6 27.2 13.1 9.6 31.6 29.0

2006–2008 32.5 27.8 8.6 9.6 34.0 29.7
2009–2011 33.2 29.1 13.8 13.1 34.4 30.9
2012–2014 34.8 30.3 18.1 11.9 35.9 32.5
2015–2017 35.6 31.0 16.8 12.4 37.0 33.3
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Table 1. Cont.

Study Population Region Research
Design Indicator N Study

Period
Age
Group Suicide Rate (per 100,000 People)

Rural Urban Rural
Women

Urban
Women

Rural
Men

Urban
Men

[48] * All Canada Ecological Suicide
rates 3103 counties 1970–1974 ≥15 - - 4.13 8.70 20.71 19.84

1975–1979 - - 5.31 7.61 21.31 20.36
1980–1984 - - 4.58 6.00 34.24 19.17
1985–1989 - - 4.43 5.25 24.57 19.58
1990–1994 - - 4.14 4.57 25.73 18.74
1995–1997 - - 4.01 4.05 26.88 17.45

[49] * All Shandong,
China Ecological Suicide

rates 19 counties 1991–1995 ≥15 40.02 6.62 40.75 6.88 39.26 6.58

1996–2000 31.16 7.71 30.28 6.87 32.04 8.82
2001–2005 21.24 4.95 18.99 3.97 23.55 5.87
2006–2010 19.00 5.32 17.33 4.73 20.65 5.90

[16] * All Australia Ecological Suicide
rates 6 states 1996–1998 ≥20 - - 7.3 7.2 34.7 28.2

[50] All Japan Ecological Suicide
rates 47 prefectures 1988 ≥65 240.4 38.3 277.3 26.5 185.0 53.9

[17] All Australia Ecological Suicide
rates 1 country 1991–1996 ≥15 - - 5.4 6.7 30.5 25.7

[17] All Beijing Ecological Suicide
rates 1 city 1991–1996 ≥15 - - 17.1 6.0 16.3 5.7

* Age-adjusted rates; ** data collected from figures. Studies used different ways to standardize suicide rates per 100,000 people, which challenges an exact comparison across the studies.
The provided urban–rural taxonomy tries to harmonize multiple approaches on how urban and rural areas were operationalized across the reviewed studies ranging from a binary
classification to an urban–rural continuum.
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3.3. Differences in Suicide Rates between Urban and Rural Areas

Multiple studies reported that although rural suicide rates among males exceeded
those among males in urban areas, there seems to be no urban–rural difference in female
suicides [16,31,40,43,48]. Saunderson et al. found the same for England and Wales; however,
data for 1989–92 revealed that female suicide rates did show an excess in the most densely
populated areas [36]. In Scotland, there were higher rural suicide completion rates for men
in the 1980s and 1990s, but rurality showed a diminished effect among female suicides [13].
These results contradicted a Japanese study that compared a rural with an urban area,
whereas females were more affected by rurality and—independent of gender—the rural
area had pronounced suicide rates [50]. Data for South Korea showed higher rural suicide
completion rates in 2005 for both men and women [45].

The majority of suicides among Australian public mental health service patients were
rural [47], which is in line with Chang et al., who reported higher, though insignificant, sui-
cide rates per 100,000 people in rural versus urban Taiwan [35]. In the Belarus countryside
higher suicide rates were reported [46].

Carriere et al. assessed U.S. data for 2002–2016 and found more female urban suicides
than female rural ones [42]. Both Page et al. for young Australian adults (1979–2003) [33]
and Yip et al. for Australia and Beijing (China) (1991–1996) [17] reported higher urban
female suicide rates, while suicide rates were higher among rural Australian men. Only
one study—from New Zealand (1980–1982)—established a significantly higher suicide rate
in urban areas for both sexes [34].

Pesonen et al. focused on Finnish males in the 1980s and 1990s, but could not confirm
significant geographic inequalities in suicide mortality for eastern Finland (though rates
for the countryside were higher) with regionally diverging rates (e.g., a decline in urban
areas) [38]. Congruent with suicide rates (2003–2017) for U.S. Veterans Affairs patients [37],
no significant differences were observable in Australian urban and rural suicide rates
(1986–1990) [41]. Others did not find urban–rural differences [30,44,49,51].

3.4. Methods of Suicide

About half of the 24 studies distinguished between suicide means across urban and
rural areas (Table 1). Common means, in general, included hanging, poisoning, firearms,
drowning, and jumping. Others, such as medical overdose, cutting, or suffocation were
infrequently mentioned [13,16,32,38,49,50].

In rural Finland, violent suicide methods (e.g., firearms, jumping) were more prevalent
than nonviolent ones (e.g., poisoning) [38]. Firearm deaths were more common among
men and women living in rural areas of the U.S. [32] and Australia [16], though it was
also a prevalent means in American cities [37]. The Australian results were contrasted
by Sankaranarayanan et al. [47], who found that hanging was widespread among mental
health service patients in 2003–2007; firearms ranked second for rural suicides. Though
jumping was the second most common suicide means in urban areas, it seldom occurred in
the countryside [47]. Elsewhere (e.g., Japan, Taiwan) hanging remained prevalent [35,50],
while in rural South Korea people often chose poisoning by pesticides [45]. Suicide data for
Shandong, China, between 1991 and 2010 showed a considerable increase in poisoning by
pesticides in urban areas, as well as an increase in hanging for rural areas [49].

3.5. Trends over Time

Temporal trends were less often analyzed. Between the mid-1980s and the mid-1990s,
the male rural suicide rates in Ireland rose by 50%, while male urban suicide rates remained
stable [43]. For men and women in urban and rural areas, suicide rates increased between
1981 and 1999 in Scotland [13]; results were similar for Taiwan (1991 to 2007) [30] but
were only partially in line with those for Australia [33]. Therein, urban and rural male
suicide rates increased between 1979 and 1998; no significant change was observed for
females in urban or rural areas. U.S. data covering three decades (1970–1997) indicated that
urban–rural differences also increased for male suicides [48].
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For Belarus between 1990 and 2005, female suicide rates in rural areas increased
substantially, while urban female suicide rates decreased; those for urban and rural men
remained steady [46]. Likewise, after a decrease in urban and rural Finland between 1988
and 1993, rural male suicide rates increased, while those in urban areas declined between
1993 and 1997 [38]. These trends were not confirmed in Shandong (China) between 1991
and 2010, with an overall significant decrease in suicide rates and a stronger rural decline,
which was more evident among females [49]. There were significantly more urban suicide
completions in the 1980s in New Zealand, but by the 1990s, this difference disappeared [34].
Trends of suicide rates were stable in Australia and Beijing in 1991–1996 for both urban and
rural areas [17].

3.6. Risk of Bias

The summary of the quality assessment including detailed ratings of the critical
appraisal is presented in Table S5. Overall, of the 24 studies, 21 were classified as low risk
of bias, five as moderate risk of bias, and one as high risk of bias. Studies frequently did
not assess trends over time, reported the results incompletely, and had limited covariate
adjustments. Two articles had the highest score of nine points [13,49], nine scored eight
points [16,32–35,37,39,46,48], ten scored seven points [17,30,31,36,38,40–44], two scored six
points [45,47], one scored five points [50].

4. Discussion
4.1. Principal Findings

Decades of research on suicide mortality across urban and rural areas have yielded
numerous major findings. The overall results from the 24 studies included in this literature
review provided indicative evidence of inequalities in suicide completions across urban
and rural areas, whereby suicide is more prevalent in the countryside. In contrast to
mental health studies, which frequently attribute higher risk to urban living [7], our results
suggest a reversed pattern for suicide mortality; evidence concerning pronounced suicide
risk in cities was limited [34]. Although most studies were conducted in Australia or
the U.S., urban–rural disparity in suicides appeared worldwide and was not limited to
high-income countries.

Further, it was apparent that in rural areas, men are more at risk than women, which
is congruent with the notion that suicide mortality is generally more prevalent among
men [5]. Suicide methods also varied across urban and rural areas. There is some indication
that firearms and poisoning by pesticides are frequent suicide means in rural areas, while
no specific pattern was observable for urban areas. Given the reviewed evidence, we
cannot draw a definite conclusion about urban–rural suicide temporal trends, because the
reviewed studies covered long observation periods in different countries.

4.2. Possible Explanation and Interpretation of the Findings

At least four potential suicidogenic risk factors have been proposed in the literature to
explain urban–rural inequalities in death by suicide.

4.2.1. Social Integration

People in the countryside are possibly stigmatized when they talk about their mental
health problems [43], while the communication of suicidal ideations is difficult in anony-
mous social conditions [36]. This corresponds with the Durkheimian theory [52] that low
levels of social integration are associated with high suicide rates [48]. People in urban
areas have thus greater potential for social integration and are therefore at lower risk [53].
Moreover, some population groups, such as married people, are characterized by greater
social integration than others (e.g., divorced people) [54]. This explanation corresponds
with empirical evidence, namely that divorced, separated, widowed, or persons who were
never married are at higher risk of suicide mortality [20,39]. Other groups with less social
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integration and more isolation, such as the elderly [55], or those less engaged in religious
practices [56], are also prone to suicide [50].

4.2.2. Socioeconomic Risk Factors

Suicide mortality is heightened not only by a lack of social integration, but also by un-
employment and higher levels of poverty [42,57]. Suicide rates are higher for unemployed
people and those with a lower socioeconomic status (i.e., people with a lower education
and a lower income) [39,58]. It was proposed that less favorable socioeconomic standards
on an individual-level (e.g., limited economic resources) and area-level deprivation [59,60]
in rural areas can explain the urban–rural differences [17,46].

4.2.3. Availability of Mental Health Services

Another possible reason for urban–rural suicide disparities is related to the availability
and quality of mental healthcare services (e.g., general practitioners, psychiatrists) [28,61].
People who live in rural areas may be less likely to seek help due to longer travel distances
to medical care facilities. Receiving no or low-quality mental health treatment increases the
chance of suicide [18], as mental illness is a serious risk factor [62].

4.2.4. Availability of Suicide Methods

Certain suicide methods are more available in rural areas, possibly stimulating suicide
thoughts [63]. For example, firearms are widespread in rural areas and since firearms
have a high case-fatality rate, suicide attempts almost always succeed [64,65]. Easy access
to pesticides, which are often highly toxic [66], makes self-poisoning common in rural
areas [67]. Rural and remote areas, where a higher proportion of the population work in
agriculture and has eased access to pesticides, also tend to have a higher pesticide suicide
rate [33,35].

4.3. Strengths and Limitations

Our review extends previous reviews by including the most recent evidence on urban–
rural differences in suicide mortality. Based on our narrative synthesis, we provided
insights into urban–rural disparities and possible underlying suicidogenic mechanisms.
The methodological weaknesses of our review are the possible elimination of relevant
studies due to our inclusion criteria, the absence of a systematic assessment of the literature,
and because we excluded studies written in a language other than English [68]. We
did an initial title-based study selection, which likely missed some relevant studies and
excluded those that only controlled for urban–rural differences as confounding factors,
without explicitly mentioning this fact in the title. Due to a large amount of heterogeneity
across studies (e.g., study design, study period, and location), we did not perform meta-
analyses, which would provide a statistically grounded assessment of the urban–rural
suicide associations. Another limitation is that only the first author reviewed the studies,
which may have introduced a selection bias [69]. However, any possible assessment
bias resulting from that seems negligible because ambiguities were virtually nonexistent.
Most evidence stems from European and Anglo-Saxon countries, and thus our summary
might suffer from a cultural bias. Finally, the comparability of the reviewed evidence was
hampered due to the various ways in which urban–rural areas were operationalized and
the extensive reviewing period. It is likely that urbanization processes that are constantly
shaping both urban and rural areas were at play and impede rigorous comparisons of
urban and rural suicide rates over our extensive study period.

4.4. Implications for Public Health Policy and Practice

Because suicide is a preventable cause of death, more attention should be paid to
spatially targeted suicide prevention rather than universally applicable “one-size-fits-all”
prevention policies. For example, suicide rates remain higher in rural areas than in urban
areas in almost all countries, and prevention must be reinforced especially for men. Ongoing
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urbanization worldwide, with its rural–urban migration flows, may have implications
for the demographic profile of rural and urban areas and, in turn, may alter suicide
patterns. Furthermore, urbanization can also affect mental health [7], which is commonly
believed to be related to suicide risk [62]. More attention should be paid to the design and
implementation of suicide prevention programs targeting the mechanisms thought to put
rural people at risk. These mechanisms include less favorable socioeconomic factors, easier
access to firearms and poisons, limited access to health services, and social isolation.

4.5. Future Research Priorities

To advance our understanding of the geographic variation in suicide, there are at least
four conceptual and methodological implications for further research. First, it is recom-
mended that future studies examine urban–rural disparity by age [6] and socioeconomic
factors [20], because the disparity between urban and rural suicides has long been noted
and both age and socioeconomic factors are additional confounders that influence the
urban–rural disparity in suicides.

Second, with only a few exceptions [37,39], studies have largely been ecological, using
data aggregated to administrative units. The statistical results are likely to be not only
severely confounded due to a lack of individual-level data, which can result in spurious
urban–rural suicide associations, but also prone to ecological fallacy [70] and the modifiable
areal unit problem [71]—namely, that analyses are vulnerable to changes in the level of
aggregation and zoning. Further, these research design aspects make it difficult to establish
causality between urban/rural areas and suicide mortality. Cautious communication to
the public is essential to ensure a proper understanding of the results and any limitations
in the data. Progress can be achieved through research designs at the individual level,
including case-control [72] and cohort studies [73]. Relatedly, future studies also need
to acknowledge that people move home over their life course [74]. To exclude spurious
associations between suicide and urban/rural areas due to selective migration [75], it seems
vital to assess how environmental changes (e.g., due to a relocation from urban to rural
areas) relate to suicide mortality.

Third, comparative results must be interpreted with caution because of methodological
variations in representing urban and rural areas. Due to a lack of agreement on how to
best operationalize rurality, reported results are likely to depend to some degree on the
way in which urban and rural areas are geographically delineated. The approaches used
range from binary urban–rural strata to fine-grained stratifications that are intended to
represent the continuum between cities and the countryside [10]. Complexity is further
increased by the diverse threshold values that are used to define what is urban/rural (e.g.,
number of people per area). To homogenize studies by increasing their comparability, one
important direction is to use a more coherent way of defining rurality/urbanicity. Here, a
classification developed by the Organisation for Economic Co-operation and Development
seems promising [76].

Fourth, we question whether urban–rural differences can be captured meaningfully
with a single proxy variable that may be a poor substitute for area-level compositional
effects (e.g., air pollution [77], green space [57], deprivation [59,60]). Rather than using a
single overly crude urban–rural indicator, future research is advised to distinguish between
environmental and social characteristics to add in-depth meaning to urban and rural
geographies. Methodological rigor in terms of refined exposure assessments can also be
achieved by the application of small-scale administrative areas within which people live or
even their residential address location [57].

5. Conclusions

Although vast and long-running epidemiological studies have investigated geographic
variation in urban–rural suicide completion rates, their results are not consistent. We
therefore carried out a narrative review to provide an up-to-date overview of the literature
and emphasize future research priorities. In general, the findings of the reviewed studies
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(1) tend toward higher suicide completion rates in rural areas vs. urban areas, (2) revealed
that especially men seem to be affected by rurality, and (3) were inconclusive concerning an
urban–rural pattern in suicide means and temporal trends. Suicidogenic mechanisms that
possibly play a role in putting rural people at risk include social isolation and less intimate
face-to-face contact with family and friends, easier access to lethal means, stigmatization
toward mental health problems, and reduced supply of mental health services. Gaps in the
body of evidence suggest a need for scientific rigor in terms of individual-level longitudinal
studies in which rurality is represented by detailed-scaled multivariable measures of the
sociophysical residential environment.
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