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Abstract

Objective: Previous research indicates a potential relationship between rurality and suicide, indicating that those living in
rural areas may be at increased risk of suicide. This relationship has not been reviewed systematically. This study aims to
determine whether those living in rural areas are more likely to complete or attempt suicide.

Method: This systematic review and meta-analysis included observational studies based on people living in Canada, the
United States, the United Kingdom, and Australia. Data sources included PubMed, EMBASE, PsycINFO, and Google Scholar
from January 2006 to December 2017. Studies must have compared rural and urban suicide or suicide attempts. Nonprimary
research articles were excluded.

Results: A total of 6,259 studies were identified and 53 were included. Results indicate that males living in rural areas are
more likely to complete suicide than their urban counterparts (RR = 1.41, 95% Cl, 1.21 to 1.64, I* = 96%). Females in rural
areas are not significantly more likely to complete suicide (RR = 1.16,95% Cl, 0.98 to 1.37, I> = 79%). Among studies that only
reported combined estimates, rural individuals are more likely to complete suicide (RR = 1.22,95% Cl, I.11 to 1.33, > = 98%).
There is no association found between rurality and suicide attempts (RR = 0.93, 95% Cl, 0.73 to 1.19, I* = 85%).

Conclusions: Those living in rural areas are more likely to complete suicide, with some studies indicating that only rural
males are more likely to complete suicide; these findings are relatively consistent across all four countries. Public health
initiatives should aim to overcome geographic variation in completed suicide, with a particular focus on rural males.

Abreégé

Objectif : La recherche antérieure suggére une relation potentielle entre la ruralité et le suicide, indiquant que les personnes
habitant en milieu rural peuvent étre a risque accru de suicide. Cette relation n’a pas été examinée systématiquement. La
présente étude vise a déterminer si les personnes en milieu rural sont plus susceptibles de compléter ou de tenter un suicide.
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Méthode : Cette revue systématique et cette méta-analyse comportaient des études par observation basées sur des per-
sonnes habitant le Canada, les Etats-Unis, le Royaume-Uni et I'Australie. Les sources des données étaient notamment PubMed,
EMBASE, PsycINFO, et Google Scholar de janvier 2006 a décembre 2017. Les études doivent avoir comparé le suicide rural et
urbain ou les tentatives de suicide. Les articles de recherche non primaire étaient exclus.

Résultats : Nous avons identifié 6,259 études et 53 ont été incluses. Les résultats indiquent que les hommes vivant en milieu
rural sont plus susceptibles de compléter un suicide que leurs homologues urbains (RR = .41 [IC a 95% = 1.21 a 1,64,
I* = 96%)). Les femmes en milieu rural ne sont pas significativement plus susceptibles de compléter un suicide (RR = 1.16
[IC 2 95% = 0.98 a 1.37, I* = 79%]). Parmi les études qui ne rapportaient que des estimations combinées, les personnes en
milieu rural sont plus susceptibles de compléter un suicide (RR = 1.22 [IC295% = I.11 4 1.33, I* = 98%]). Aucune association
n'a été constatée entre la ruralité et les tentatives de suicide (RR = 0.93 [IC 4 95% = 0.73 a 1.19, I* = 85%]).

Conclusions : Les personnes vivant en milieu rural sont plus susceptibles de compléter un suicide, certaines études indiquant
que seuls les hommes en milieu rural sont plus susceptibles de compléter un suicide. Ces résultats sont relativement constants
dans les quatre pays. Les initiatives de santé publique devraient tendre a surmonter la variation géographique du suicide
complété, en mettant I'accent sur les hommes en milieu rural.
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Introduction

Over 800,000 people die from suicide worldwide each
year.! For every completed suicide, there are many more
suicide attempts. Differences in suicide rates across the
rural-urban continuum have been observed in studies
across many countries including Canada, the United
States, Australia, and the United Kingdom (UK).*” The
reason for this rural-urban disparity is unknown, but sev-
eral theories have been proposed such as physical and
social isolation, access to firearms, decreased access to
mental health and other health services, attitudes or
stigma toward mental illness and help-seeking behaviors,
and misclassification of cause of death.”>** The associa-
tion between rurality and suicide has not been system-
atically reviewed to date.

The primary objectives of this review are to determine
(1) whether those living in rural areas are more likely to
complete suicide than those living in more urban areas and
(2) whether those living in rural areas are more likely to
attempt suicide than those living in more urban areas. It is
hypothesized that those living in rural areas are more likely
to complete suicide and attempt suicide than those living in
more urban areas. The secondary objectives of this review
are to determine (1) whether, among those who attempt or
complete suicide, individuals living in rural areas are more
or less likely to seek help from general practitioners and
mental health practitioners; (2) whether, among those who
attempt or complete suicide, individuals living in rural areas
are more or less likely to have a diagnosis of mental illness;
and (3) finally, whether suicide methods differ between
those living in rural and urban populations. It is hypothesized
that those living in rural areas are less likely to seek help, less
likely to have a diagnosis of mental illness prior to suicide,
and more likely to use firearms methods than those living in
more urban areas.

Methods
Search Strategy and Selection Criteria

This is a systematic review and meta-analysis. The study
population consists of people living in high-income
English-speaking countries, determined by the country’s
official or national language. High-income countries
(defined as ranking within the top 10 countries based on
gross domestic product)’ were selected because, although
global rates of suicide are decreasing, suicide rates are
increasing among some of these English-speaking high-
income countries, particularly the United States.'®'" These
countries have similar demographics, having all experienced
a post—-World War II baby boom, and currently have aging
populations.'? Previous literature suggests that cultural
norms affect suicide rates in urban versus rural settings, and
this review aims to focus on a more homogenous subset of
countries.”'® National language was selected as an inclusion
criteria because culture and language are known to be inse-
parable and intimately connected.'*

Both published and unpublished literature were included
in the search; there were no language restrictions. Publica-
tions were restricted to those published from January 1,
2006, to December 31, 2017.

The exposure of interest is living in a rural area. Common
definitions of rurality are based on population density, dis-
tance to urban centers, and distance to health-care ser-
vices.>*'>'® Primary outcomes are completed suicide and
attempted suicide. These outcomes may occur at any point in
time following the occurrence of the exposure (i.e., moving
to or living in a rural area). Secondary outcomes are help-
seeking behavior, mental illness detection, and suicide meth-
ods. Help-seeking behavior is defined as seeking help from a
physician or specialist prior to suicide or suicide attempt.
Mental illness detection is defined as having any mental
health—related diagnosis (including substance use disorders)
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captured prior to suicide or suicide attempt. Methods of
suicide included any categorization of suicide method,
including poisoning, hanging, and firearms.

All types of observational studies including both prospec-
tive and retrospective cohort designs, case control, and
cross-sectional studies were included in the review. Non-
primary research articles such as letters, reviews, editorials,
opinion pieces, and commentaries were excluded. Confer-
ence abstracts and articles written in languages other than
English were eligible for inclusion.

The databases searched were PubMed, EMBASE,
PsycINFO, and Google Scholar. Search terms included
“suicide(s)(al),” “self harm,” “self mutilation,”
“automutilation,” “rural(ity),” “frontier,” “farm(s),”
“agriculture(al),” adding similar terms together with the
“OR” or “AND” operators. Medical subject headings terms
of the above search terms were also used if a database used
similar indexing terms. The search interface was Ovid. Goo-
gle Scholar was used to find gray literature.

Data Analysis

The study selection procedure was to first remove all dupli-
cates and then screen all citations that resulted from the
combination of search terms. Studies that did not meet the
inclusion criteria or that met exclusion criteria were
excluded. A second researcher applied the inclusion and
exclusion criteria to screen a random selection of 500 of the
titles and abstracts in order to validate the selection process
resulting in an agreement score (k statistic) of 0.81, which is
considered to be strong.'” Disagreements between reviewers
were resolved by consensus.

Next, full text articles were reviewed. All criteria were
assessed, and a single failed eligibility criterion resulted in
exclusion. Subsequently, data extraction was done, where a
second researcher performed the data extraction for a mini-
mum of 10% of the total number of included studies to
ensure that extraction was acceptable. Data included study
characteristics (e.g., study population) and point estimates.

Planned subgroup analyses included analysis by defini-
tion of rurality (studies that use a definition that accounted
for population density vs. those that did not and those that
accounted for distance to urban centers vs. those that did
not). Subgroup analyses were also planned based on publi-
cation year and risk of bias.

Risk of bias was assessed using the Newcastle—Ottawa
Scale for assessing bias in observational studies.'®'" This
scale uses a star system that assesses selection and compar-
ability of study groups and exposure and outcome ascertain-
ment. The highest score attainable is 9 stars, indicating the
lowest risk of bias. Risk of bias is summarized for each
study’s primary outcome across all domains of bias, as rec-
ommended by the Cochrane Handbook.?® The risk of bias
tool does not asses bias across the entire study but only for
the urban—rural comparison for suicide or suicide attempts.

Initial Search Results
6259
(Medline: 724; Embase: 1832; PsychInfo: 3475; Google scholar: 240)

1

Remove Duplicates
4954

!

Title and Abstract Screening
327
(Canada: 46; United States: 140; United Kingdom: 53; Australia: 88)

1

Full Text Screening
53
(Canada: 9; United States: 24; United Kingdom: 8; Australia: 13)*

Figure |. Search Results. *Two papers include analyses for both
Canada and Australia.

The synthesis includes both a narrative review and a
meta-analysis conducted by Review Manager Version 5.3
by outcome and by country. Only studies that report an effect
estimate with confidence intervals or standard error were
included in the meta-analyses, and the exposure measure for
rurality had to be categorical or binary. The generic inverse
variance method was used because most studies report rate
ratios and do not report dichotomous outcomes.?’ This
method assigns a weight to the relative study estimate
(e.g., the relative rate) that is equal to the inverse of the
variance of the effect estimate. The analysis model selected
is the random effects model because it is not assumed that
there is one true effect size.?' For each study, the most recent
effect estimate comparing the most rural to the most urban is
used. Odds ratios were interpreted as risk ratios for the pur-
poses of the meta-analysis because the outcomes of interest
are rare. This systematic review was registered on PROS-
PERO: CRD42016049310.

Results
Literature Search

The initial search terms resulted in 6,259 citations, and 4,954
citations after removing duplicates (Figure 1). Following the
primary screening of titles and abstracts, 327 articles were
reviewed in full text. Following the secondary review of full
text articles, 53 studies were found to be consistent with the
aims of this systematic review.

Outcome: Completed Suicide

Of the studies included in the final review, 36 studies exam-
ined completed suicide by rural versus urban status (Supple-
mental Table 1). Of these, 30 studies suggest that those
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Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% Cl
Myers 2013 0.0583 00297 142% 1.06[1.00,1.12] il
Qi2014 0.0677 00096 15.0% 1.07 [1.05,1.09] S
Kposowa 2013 0131 00088 15.0% 114[1.12,1.16] -
Dummer 2010 018 0.207 37% 1.20[0.80,1.80] -
O'Reilly 2013 0.1823 013 6.8% 1.20[0.93,1.55] e
MeCarthy 2012 01989 00436 13.3% 1.22[1.12,1.33] —
Singh 2014 0289 0.007 151% 1.34[1.32,1.35] C;
Mitchell 2010 03075 00596 12.0% 1.36[1.21,1.53] e
MNance 2010 07 0173 48% 2.011[1.43, 2.83] i
Total (95% CI) 100.0% 1.22 [1.11,1.33] &
Heterogeneity: Tau®*= 0.01; Chi*= 438.08, df= 8 (P =< 0.00001); F= 98% U=5 IZII? 1}5 é
Test for overall effect: £=4.31 (P = 0.0001) ’ : '
Urban higher risk Rural higher risk

Figure 2. Completed suicide by urban—rural status (general population).

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Gartner 2011 01044 0.0431 8.9% 111 [1.02,1.21] =
Baeseman 2009 0131 00371 8.9% 1.14[1.06,1.23] =
Mestadt 2017 0174 00837 8.2% 1.19[1.01,1.40] —
Fontanella 2015 0174 00542 87% 1.19[1.07,1.32] B
Britton 2017 018 0.065 B8B.6% 1.20[1.05,1.36] —
Burrows 2013 0215 0133 7.2% 1.24 [0.96, 1.61] =
Page 2007 0.3365 0.0497 8.8% 1.40[1.27,1.54] =
Kolves 2015 0483 0133 72% 1.63[1.26,2.12]
Lagacé 2007 Australia 0.4978 0105 7.8% 1.65[1.34,2.02] ——
Milner 2012 051 0104 T7.8% 1.67[1.36,2.04] s
Singh 2013 06 0036 89% 1.82[1.70,1.86] =
Lagace 2009 Canada 0729 0.037 8.9% 2.07[1.93, 2.23] =
Total (95% Cl) 100.0%  1.41[1.21,1.64] S
Heterogeneity, Tau®= 0.07, Chi*= 247.43, df=11 (P < 0.00001), F= 96% 055 OIT 115 5
Testfor overall effect Z= 4.46 (P < 0.00001) : ’ '

Urban higher risk Rural higher risk

Figure 3. Completed suicide by urban—rural status (males).

living in rural areas have a higher risk of completed suicide,
with 12 of these indicating that only rural males have an
increased risk of suicide. Only 6 studies do not show
increased risk of completed suicide with increasing rurality.
Three of these studies are from Canada, while the other three
are from each of the other countries. Two of these studies
indicate that urban individuals have a higher risk. Of these
two, one examines only oxycodone-related suicides.

The meta-analysis (Figure 2) indicates that among those
studies which report suicide for the entire population (male
and female combined), suicide is higher among rural popu-
lations (RR = 1.22,95% CI, 1.11 to 1.33, > = 96%). Among
those that report estimates for males, rural males are more
likely to complete suicide than urban males (RR = 1.41,
95% CI, 1.21 to 1.64, > = 98%; Figure 3). Among those
that report estimates for females, rural females are not sig-
nificantly more likely to complete suicide than urban
females (RR = 1.16, 95% CI, 0.98 to 1.33, P = 79%; Fig-
ure 4). Findings appear to be relatively consistent across
countries (Supplemental Table 6).

Outcome: Suicide Attempt

Of the studies included in this review, 11 studies examine
suicide attempts by rural-urban status (Supplemental
Table 2). Of these, 3 suggest that rural areas have higher
rates of suicide attempts, and 1 suggests that only rural
females have higher rates. Three studies indicate that
urban dwellers have a higher risk of suicide attempts,
while four studies do not indicate that there are rural—
urban differences. The meta-analysis indicates that there
are no differences between rural and urban areas in terms
of suicide attempts (RR = 0.93, 95% CI, 0.73 to 1.19,
P = 85%; Figure 5).

Secondary Outcomes

Six of the eight studies examine help-seeking behavior prior
to completed suicide rather than prior to a suicide attempt
(Supplemental Table 3). Findings are mixed, with 4 studies
indicating that rural individuals are less likely to seek help,
and 4 studies indicating no significant differences.



La Revue Canadienne de Psychiatrie 65(7)

445

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
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Figure 4. Completed suicide by urban—rural status (females).

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Goldman-Mellor 2017 -1.75 067 3.0% 017[0.05 065 ——
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Testfor overall effect: 2= 0.55 (P = 0.59) g

Urban higher risk Rural higher risk

Figure 5. Suicide attempt by urban—rural status.

Six studies examine mental illness diagnoses prior to sui-
cide (Supplemental Table 4). Three studies from the United
States and Canada indicate that rural individuals are less
likely to have a prior diagnosis. The 2 studies from the UK
have mixed results, and the 1 study from Australia indicates
that those living in rural areas are more likely to have a
psychiatric diagnosis.

The 10 of 11 studies that examine suicide methods indi-
cate that those living in rural areas are more likely to use
firearms than those living in urban areas (Supplemental
Table 5). There is also some evidence to suggest that rural
dwellers may be more likely to use hanging and significantly
less likely to use poisoning.

Subgroup Analyses

Risk of bias assessment scores range from 1 to 8 stars of a
possible 9 stars (Supplemental Table 7). A subanalysis that
excludes studies with a score of 5 or less did not change the
results of the meta-analysis for any of the outcomes. A com-
parison of studies that do and do not include population
density and those that do and do not include distance to
urban centers in the definition of rurality did not show

different results for any of the outcomes. When comparing
studies that were published in 2013 and later with those
published prior, the significance and direction of all associa-
tions remained the same.

Discussion

Overall, the results suggest that rurality is associated with
increased risk of completed suicide. Furthermore, the results
suggest that sex may be an effect modifier of this association,
with rural males being at greater risk of suicide than urban
males, while females may be at a similar risk, regardless of
residence. Results also indicate no significant relationship
between rurality and suicide attempts, although this may vary
by country. These findings are in agreement with previous
narrative literature reviews by Hirsch et al., which suggest
suicide rates may be higher among rural people in these coun-
tries.®’ However, these reviews did not find a potential inter-
action by sex, where males may be at an increased risk.

The rural-urban differences may be a result of lack of
access to health care. There is some evidence in this review
that those living in rural areas may be less likely to seek help
and less likely to have a mental health—related diagnosis,
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which occurs in the context of health service use. Those
living in rural areas may be less likely to seek help due to
distance to care or stigma. Findings also indicate that those
living in rural areas are more likely to use firearms, which is
a more lethal means of suicide, and possibly less likely to use
poisoning, which is a less lethal means.** This may also be
partially mediating the relationship between rurality and
completed suicide.

One possible reason for the sex effect modification is less
access to formal mental health care in rural areas. This lack
of access may be more detrimental to males in rural areas
because emotionally supportive relationships are substan-
tially more protective against major depression for women
than for men.”> Another potential explanation is that males
in rural areas are likely to be employed in occupations such
as farming or forestry, which are associated with higher risk
of suicide.”* Further research examining both suicide and
suicide attempts by sex could help clarify this relationship.

This study has several limitations. First, is that some
studies only examine suicide among specific subsets of the
general population, resulting in high heterogeneity among
studies. For example, of the 2 studies using a Canadian pop-
ulation which examined rural-urban suicide attempts, the 2
study populations were students ages 12 to 17 and adults
over the age of 60 living in a home care setting.?>*® There
was a high degree of heterogeneity between studies. Further-
more, the definition of rurality differs among studies, and
this also introduces heterogeneity. Therefore, while this
study can give a general direction in which this association
lies, the final effect estimates should be interpreted with
caution. Forest plots are helpful visual indicators of the gen-
eral trends across studies. Second, potential confounders are
addressed differently across studies, and there is a high pos-
sibility of unmeasured residual confounding. A third limita-
tion is that there were few studies that examined secondary
outcomes by rural-urban status. No studies examined
whether these indicators of care mediate the relationship
between rurality and suicide. These outcomes should be
examined more focally with adjustment for confounders and
exploration of potential effect modifiers such as sex.

This study also has strengths. By examining suicide
across 4 countries, a large number of studies were included
in the meta-analysis, increasing the power of the findings.
Second, this review identified a number of limitations of the
existing research on this topic. For example, Australia,
Canada, and the UK each have 2 or fewer studies that exam-
ine rural-urban differences in suicide attempts, and most of
these are for smaller subpopulation (e.g., youth). Further
research is needed to clarify this association. Many studies
use older data that may not reflect the current relationship
between rurality and suicide outcomes. For example, the
most recently published data on completed suicide in Canada
by urban—rural status use data that were collected from 2000
to 2005, while the most recent study on suicide across all
ages uses data from 1986 to 1996.27-*® Future research

should use more recent data as this would help inform policy
and lead to solutions that are most relevant.

It is important to consider how public health initiatives
and clinical practice can be used to reduce this rural-urban
disparity. Our systematic review shows that those living in
rural areas are at increased risk of suicide in comparison to
their urban counterparts and that this association is particu-
larly strong among males. Family physicians and psychia-
trists practicing in rural areas or in urban areas with rural
catchment areas should be aware of this important risk factor
when assessing their patients’ overall risk of suicide. Med-
ical professionals involved in education should be aware of
this risk factor when educating family physicians in rural
communities as well as gatekeepers in rural communities
(e.g., teachers, police officers, spiritual leaders). Public
health campaigns focused on suicide prevention that cur-
rently only target urban areas should consider how they can
reach rural populations as well.

In conclusion, this systematic review and meta-analysis
demonstrates that rurality is associated with completed sui-
cide and that rural males have a higher likelihood of dying by
suicide compared to urban males. Future research should
always consider sex as a potential effect modifier of the
association between rurality and suicide-related outcomes.
Potential mediators of this disparity must be examined to
determine why these differences exist and to help formulate
targeted interventions and policies to reduce suicide among
those living in rural areas.
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