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ABSTRACT

suicide.

(doi number goes here)

INTRODUCTION

Suicide rates in rural areas are an understudied public health
issue, particularly in areas far from urban centers. In recent years,
this phenomenon was studied internationally,? and is an area of
growing interest for suicidologists. At the macro level in the Unit-
ed States, the problem is most glaring in the most remote parts
of Wyoming and Montana and practically inaccessible corners

of Alaska. These states have higher suicide rates than the rest of
the nation and lower population densities.®* However, rates similar
to these are found in the rural Midwest as well. Nationally, states
with lower population densities tend toward higher rates of sui-
cide than more populous states,®* and we hypothesized that same
trend would exist in Ohio counties with lower population densi-
ties. This study examines differences in suicide rates by county

in Ohio from 2007-2016, specifically differences in adult rates of
suicide between urban and rural counties. Other factors explored
include demographic differences, availability of emergency med-
ical services, and access to mental health treatment providers
and social associations. Our intention was to explore different
demographic and population factors associated with completed
suicides in the state of Ohio and suggest what directions future
research might take in further analyzing the relationship between
those differences.

Suicide is the tenth leading cause of death in the United States.*
For the purpose of this study, suicide is defined as a form of
intentional self-directed violence resulting in death. Suicide rates
in the United States are currently the highest they have been in
three decades, with a climbing trend in recent years.® Suicide
was the cause of more than 40,000 deaths in 2013, with a rate of
12.7 per 100,000 people.b Completed suicides are part of a larger
pattern of suicidal behavior that includes suicidal ideation, at-
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Background: This study explores differences between adult suicide rates in counties in Ohio from 2007-2016, specifically differences
between urban and rural counties. Nationally, the least densely populated states in the nation have the highest rates of completed
suicide, and that same trend was hypothesized to exist in the least densely populated counties in Ohio.

Methods: Simple demographics and rates for sub-populations and counties were retrieved for adults over 18 years of age, and sepa-
rated by rural and urban counties. A random effects meta-regression model was developed to assess the association among suicide
death rate, rate of emergency rooms, rate of mental health providers, rate of social associations, and rural or urban counties.

Results: There were differences in suicide rate between urban and rural counties. Suicide death rates were significantly associated with
rate of mental health facilities, rate of social associations, and type of county (e.g., rural versus urban). As the rate of mental health
providers increased, there was a significant decrease in the rate of suicide deaths.

Conclusions: This study illustrates the positive effect that access to mental health service providers can have on decreasing suicides in
rural areas. More studies are needed focusing on unmet needs in rural areas, specifically those looking at individual level predictors of

Key words: Suicide, Population Density, Social Association, Mental Health, and Rural

tempts, and completed suicide. We use the term “completed” as
a conscious step away from moral models of understanding the
behavior (e.g. “committing” suicide). Intuitively these actions are
often understood as a progression with completed suicide the
result of ideation and attempts. However, it is important to distin-
guish between them, and understand that these three behaviors
are not necessarily causally ordered.”® There is contention among
suicidologists, with some arguing that regardless of differences,
these behaviors are etiologically similar.® Commonly accepted
risk indicators do not precede many completed suicides, and
attempts are 10-25 times more common than completed suicides
in the United States,’® making suicides rare compared to the
population that would seem to be at risk. These factors combined
with the likelihood of underreporting, make this area of study as
complex and varied as the people whose lives are being affected.
This complexity is further exacerbated by the scarcity of national
data on non-fatal behaviors and the difficulty of obtaining com-
plete and accurate data after a suicide.”

Suicidologists traditionally look to a lack of social connectedness
as one way to explain suicides in isolated populations. The study
of suicide as a sociological phenomenon is relatively recent, start-
ing with Durkheim’s work in France.*" From these early studies,
several ideas explaining suicide formed, and they drive our mod-
ern understanding to the present day. While Durkheim described
suicides as “anomic, altruistic, fatalistic, or egoist,”"it is this last
idea that is of interest most often in studies of rural suicide.’?'34
At the macro level, egoistic suicides are a consequence of

weak social bonds, occurring when there is a lack of social
connectedness.” Researchers are now looking more closely

at individual level indicators of isolation, in addition to
macro-level factor explanations to explain suicidal behaviors.®
This meso-level study uses population density as an indicator of
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isolation in a general way, and bridges the gap between studies
that focus on the individual or the society as a whole. This is a
conscious step away from Durkheim’s egoist explanation, and
points to a need for alternative explanations of those differences
in suicide rates in rural areas, and suggests that a lack of access
to care may explain more of that difference than a lack of social
connectedness. In addition to population density this study
explores social associations at the county level as an indicator
of isolation, and a lack of access to care, both of which can be
consequences of living in rural areas. Population density is not
the only factor to consider, but it may be the driving force behind
other factors that contribute to increased rates of suicide in rural
areas.'® This isolation from services and support impacts the en-
tire population of a rural county and differences in suicides rates
may be but one aspect of a larger problem.

As one considers the differences between rural and urban
settings, pertaining to suicide, the simple lack of other people

in large numbers would lead to concerns that developing social
connectedness could be difficult. Fewer people in general can
mean fewer people with whom to connect and a decreased
chance of finding a person with whom to develop meaningful
social associations and bonds. Nevertheless, humans have con-
nected socially in small groups for thousands of years and other
forces must be at play to explain the differences completely. This
is further complicated because assessing that connectedness is
difficult after death. However, another area of connectedness ex-
ists in @ more formalized manner that can be measured. Availabil-
ity of mental health treatment and emergency room services may
have a more direct bearing on a person’s access to support. In
the case of mental health services, a person at risk who is many
miles away from the nearest service provider, living in an area
where the number of such providers is low, has fewer opportuni-
ties to access such services.®”® Similarly, proximity to emergency
medical services plays a role in the lethality of methods, making
methods more lethal in rural areas when that method might be
non-lethal in an urban setting.

Typically suicide is explained from the standpoint of the individ-
ual; however, this study examines differences between the rates
of suicide in counties in Ohio and how those differences affect
those counties’ access and availability of services for members
of their communities. If these differences can more accurately
predict changes in suicide rates, then future studies can explore
how the idea of isolation may be simply masking a public health
service shortcoming. More equitably providing services in rural
areas, rather than pointing to individual pressures could relieve
such shortcomings.

Commonly accepted risk factors (social isolation, abuse or other
trauma, alcohol or drug abuse, anxiety, and depression) precede
some completed suicides,*'0192°2! and represent areas that must
be considered when exploring differences between counties.
Early access to mental health services is important for more
than suicide prevention and is often a challenge in rural areas.’®??
Access to emergency medical services is also important for all
members of a community, and the distance from that care can be
the difference between an attempt and a completed suicide, de-
pending on the method of the attempt. Some methods are more
lethally reliable (e.g. firearms)'®42* and proximity to emergency
medical care is less of a mitigating factor when compared with
methods that take comparatively longer to be fatal (e.g. over-
dose). Although accounting for all of these factors at the county
level is beyond the scope of this study, these factors remain an
import part of understanding the complexity of the problem.
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METHODS

Setting

This study focuses specifically on rates of suicide by adults in the
state of Ohio from 2007-2016. Due to the low total number of
suicides in areas with very low populations, a period of ten years
was chosen in order to retrieve stable suicide rates for all 88
counties in Ohio. Counties were classified as urban or rural using
the 2013 Rural-Urban Continuum Codes (RUCC).?* These Codes
form a classification scheme that distinguishes metropolitan
(urban) counties by the population size of their metro area, and
nonmetropolitan (rural) counties by degree of urbanization and
adjacency to a metro area or areas.

Design

This is an ecological study of death by suicide. This meso-level
study uses population density, social association, and access to
mental-health providers to explore differences in suicide rates in
rural and urban counties. This is a secondary data analysis using
county-level data collected for 2007-2016, from the Ohio Public
Health Data Warehouse.?®

Participants

Ohio county-level data were retrieved for suicide deaths for the
years 2007-2016, and included adults 18 years of age or older.
Population data for 2005-2009 was retrieved from Ohio Public
Health Data Warehouse?® (OPHDW) July 1, 2005 - July 12009:
Revised Bridged-Race Intercensal Population Estimates (released
6/26/2014). Population data for 2010-2016 was retrieved from
OPHDW?° July 1, 2010 - July 1, 2016: Vintage 2016 Bridged-Race
Postcensal Population Estimates (released 6/26/2017).

Procedures

Demographic data for suicides in Ohio were retrieved from

the OPHDW query system, by selecting for cause of death and
demographics (sex, age, marital status, and race).?® State suicide
data were analyzed for differences in demographics and variation
in suicide rates compared to population density. Cause of suicide
death rates by urban/rural county were retrieved from the Center
for Disease Control and Prevention (CDC) WONDER Online
Database.?® Cause of death was queried using the International
Classification of Diseases, Tenth Revision (ICD-10) codes for sui-
cide. ICD-10 codes for suicide included X60-X84 and Y87. Codes
with less than 10 deaths were suppressed by CDC Wonder and
are grouped together as “other unspecified means.”

Suicide rates were calculated in aggregate for all years to in-
crease sample size (n = 20) for counties with smaller populations,
and population density for each county was calculated based

on 2010 US Census data Suicide rates were mapped by county
using ArcGIS 10.5. All data used in the study is publicly available
and can be accessed by anyone interested in conducting similar
analyses in this area for other states.

Measures/Outcomes

Descriptive statistics were retrieved and summarized to describe
the study population, with frequencies and percentages for all
categorical variables and means for all continuous variables Sui-
cide rates were calculated per 100,000. Variables used in descrip-
tive statistics included sex, age, marital status, and race.

For the meta-analysis model, the following variables were in-
cluded; access to emergency medical treatment, rate of social
associations, mental health provider rate, and rural/urban county.
Access to emergency medical treatment in each county includes
hospitals and stand-alone emergency rooms. The rate of social
associations per county was retrieved from the Robert Wood
Johnson’s County Ranking website.?” Social association rate is
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defined as the number of membership associations per 10,000.
Mental health provider rate by county was also retrieved from
Robert Wood Johnson’s County Ranking website.?® Mental health
provider rate is the ratio of the county population to the number
of mental health providers including psychiatrists, psychologists,
licensed clinical social workers, counselors, marriage and family
therapists, mental health providers that treat alcohol and other
drug abuse, and advanced practice nurses specializing in mental
health care. Counties were classified as urban or rural using the
2013 RUCC.

Statistical Analysis

To examine associations between suicide death rates and county
level variables, meta-analysis techniques were used. A random
effects meta-regression model was developed to assess an asso-
ciation among suicide death rate, rate of emergency rooms, rate
of mental health providers, rate of social associations, and rural
or urban counties. The meta-regression was conducted using
SAS version 9.4 (Cary, NC) and p-values <.05 were regarded as
statistically significant.

Institutional Review Board Approval

Although no institutional review board (IRB) approval is required
for secondary data research conducted on deceased persons, all
identifiable information was safeguarded and every reasonable
precaution was taken to maintain the security of the data, as well
as ensure respectful treatment commensurate with the serious-
ness of the subject matter.

RESULTS

Between January 1, 2007 and December 31, 2016, there were
14,885 completed suicides among Ohio residents. After data
cleaning, there were 14,353 completed suicides by adults used

in this study (Table 1). The average age among this aggregate
group was 47.4 years (SD = 17.38; range = 18 to 101). The group is
disproportionately male (79.6%, n = 11,423) with female complet-
ed suicides accounting for only 20.4% (n = 2,930). The largest
numbers of suicides were by those between the ages of 45 and
54 (n = 3,166), comprising 22.1% of the sample. Those from the
ages of 18 to 24 (n = 1,489) had the smallest numbers of suicides
(10.4%). Within these age groups, the largest numbers of suicides
were by adult males between the ages of 45 and 54 (n = 2,381),

Table 1: Demographics of Suicide Deaths in Ohio, 2007-2016

or 16.6% of the sample. Women between the ages of 18 to 24 (n

= 243) had the smallest numbers of suicides, representing only
1.7%. Suicides by those aged 65 and older (n = 2,357) represented
16.4% of overall suicides and showed the greatest differences be-
tween rural (19.5%, n = 601) and urban (15.6%, n = 1,756) suicides.

Of the total population of adult suicides, 6.5% (n = 930) were
African American and 92.1% (n = 13,219) were Caucasian. All other
races combined accounted for 1% (n = 151) of the completed
suicides, with Asian/Pacific Islanders (n = 16) making up less than
one percent of the sample in the next largest category. Other ra-
cial and ethnic groups were even less represented in the sample.
African American suicides in rural counties showed the greatest
differences between rural (1.6%, n = 930) and urban (7.8%, n =
881) suicides, compared to other races. Of the total population

of adult suicides, 35.6% (n = 5,105) were married, 33% (n = 4,738)
were single, and 22.7% (n = 3,253) were divorced.

The most common causes of death are listed in Table 2, and
broken down by ICD-10 code, separated by rural and urban
counties. The leading cause of death was firearm injury (handgun,
rifle, shotgun, or unspecified), accounting for 51.5% (n = 7,390)

of all suicides, followed by hanging, strangulation, or suffocation
accounting for 25.2% (n = 3,613). Drug and alcohol overdose was
the cause of death for 12.4% (n = 1,775) of suicides.

Table 2: Cause of Suicide Deaths in Ohio, 2007-2016 (N = 14,353) @

(N =14,353)
Urban Rural Total
Sex
Male 79% (n =8,898) | 81.8% (n=2,525) | 79.6% (n =11,423)
Female 21% (n = 2,370) 18.2% (n = 560) | 20.4% (n = 2,930)
Age
18 to 24 10.5% (n =1,179) 10% (n = 310) 10.4% (n =1,489)
25to 34 16.8% (n =1,888) | 15.3% (n=472) | 16.4% (n = 2,360)
35to 44 17.9% (n = 2,572) 18% (n = 555) 17.9% (n = 2,572)
45 to 54 222% (n=2501)| 21.6% (n=665) | 221% (n = 3,166)
55to 64 171% (n =1,927) | 15.6% (n = 482) | 16.8% (n = 2,409)
65 and older 15.6% (n =1,756) | 19.5% (n =601) | 16.4% (n = 2,357)
Marital Status
Separated 0.8% (n =93) 1.3% (n = 39) 0.9% (n =132)
Single 34.5% (n=3,892)| 27.4% (n=846) | 33% (n=4,738)
Married 34.4% (n = 3,878)| 39.8% (n =1,227) | 35.6% (n = 5,105)
Divorced 22.7% (n=2,553)| 22.7% (n=700) | 22.7% (n = 3,253)
Widowed 6.5% (n=737) 7.8% (n = 240) 6.8% (n=977)
Unknown 1% (n =115) 11% (n = 33) 1% (n =148)
Race
White 90.5% (n =10,194)| 981% (n = 3,025) | 92.1% (n =13,219)
Black 7.8% (n = 881) 1.6% (n = 49) 6.5% (n =930)
Asian 01% (n =13) 01% (n=3) 0.1% (n =16)
Other 11% (n =129) 0.2% (n = 6) 0.9% (n =135)
Unknown 0.5% (n = 51) 0.1% (n=2) 0.4% (n = 53)

Cause Urban Rural Total
Antiepileptic, sedative-hypnotic, 2.44% 1.39% 2.22%
antiparkinsonism, and psychotropic (n=275) (n=43) (n =318)
Crashing of motor vehicle 0.45% 0.42% 0.45%
(n=51) (n=13) (n=64)
Drowning and submersion 0.75% 0.42% 0.72%
(n=85) (n=13) (n =104)
Handaun 4.83% 5.87% 5.05%
g (n=544) | (n=181) | (n=725)
Hanging, strangulation 25.43% 24.21% 2517%
and suffocation (n=2866)| (n=747) | (n=3,613)
Jumping from a high place 1.85% 0.55% 1.57%
ping ghp (n=208) | (n=17) | (n=225)
Jumping or lying before 0.81% 0.97% 0.84%
moving object (n =90 (n=30) (n =121
Narcotics and psychodysleptics 1.43% 1.33% 1.41%
(hallucinogens) (n=161) (n=41 (n=202)
Non-opioid analgesics, antipyretics, 0.39% 0.36% 0.38%
and antirheumatics (n=44) (n=11) (n=55)
Organic solvents and halogenated 0.41% 0.23% 0.37%
hydrocarbons and their vapors (n=46) n=7) (n=53)
Other and unspecified drugs medicants 8.56% 7.03% 8.23%
and biological substances (n=964) | (n=217) | (n=1]81)
Other gases and vapors 4.01% 285% 3.76%
9 e (n=452) | (n=88) | (n=540)
. 0.33% 0.39% 0.34%
Other Specified Means (h=37 (h=12) (h = 49)
. 0.42% 0.36% 0.40%
Other Unspecified Means (h=47) (=1 (h=58)
: 519% 6.97% 5.57%
Rifle, Shotgun, or Larger (h=585) | (n=215) | (n=800)
Sharp obiect 1.74% 0.91% 1.56%
p 0o (n=196) | (N=28) | (n=224)
) 0.41% 0.52% 0.43%
Smoke, fire and flames (h=46) (h=16) (h=62)
Unspecified firearm/gun 39.87% 44.47% 40.86%
P g (n=4,493)| (n=1372) | (n = 5,865)

22007-2016 Ohio Public Health Data Warehouse?®
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22007-2016 CDC WONDER Online Database®®
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Figure 1. Suicide Rates by County?
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Ohio’s suicide rate, based on the aggregate of data from 2007-
2016, showed a rate of 12.4 per 100,000. The rate for adult males
overall was 19.7 per 100,000 and the rate for adult females was
4.7 per 100,000. Calculated rates for 88 counties in Ohio showed
differences between population density and suicide rate (Figure
1. Of the three most densely populated counties (Cuyahoga,
Franklin, and Hamilton) that make up the core of Ohio’s three
urban centers, all showed suicide rates below the average for
the state (12.4 per 100,000) as well as below that of the nation
(13.0 per 100,000) aggregated across the same years. Cuyahoga
County had a rate of 11.0 per 100,000, Franklin County had a rate
of 11.3 per 100,000, and Hamilton County had a rate of 11.6 per
100,000. In contrast to Ohio’s major metropolitan areas, eight of
the ten counties with the highest suicide rates in Ohio were rural
counties with rates ranging from 17.4 per 100,000 in Columbiana
County to 19.8 per 100,000 in Adams County.

The results of the meta-regression are presented in Table 3. Sui-
cide death rates were significantly associated with rate of mental
health facilities, rate of social associations, and type of county
(e.g., rural versus urban). As the rate of mental health facilities
increased, there was a significant decrease in the rate of suicide
deaths (b = -0.005; B = -0.19; z = -2.24; p = .03). While controlling
for the other variables in the regression model, the rate of suicide
deaths was lower for rural counties compared to urban counties
(b =-0.88;B=-0.19; z=-2.58; p =.01).

Guernsey

Muskingum

Noble

@®
Morgan
18.0
©)
@ Meigs
O @ 20.0
Jackson
Brown @ 17.9 @
18.3 Adams (@) Gallia
19.8

ojph.org

O]

Ashland
16.5

Trumbull
16.8

O)

Columbiana
17.3

Suicide Death Rate
per 100,000

B 70-10s
Bl oo-ms
| Y.
B z3-155

15.8 - 20.0

171

®

16.5

O

@ Rural Counties

3: Meta Regression to Examine Associations with
Rate of Suicide Death (N = 88)

Variables b SE =]
E”;frge”cy -0.017 0.03 -0.04 -0.52 60
ooms
MHP Ratea | -0.005 0.002 -019 -2.24 03
SA Rateb 0167 0.05 0.22 3.20 001
Rural versus
Urban County | 0881 034 -019 -2.58 o1

aMental Health Providers
PSocial Associations Rate

Ohio Public Health Association



DISCUSSION

The intention of this study was to explore different demographic
and population factors associated with completed suicides in the
state of Ohio and suggest what directions future research might
take in further analyzing the relationship between those differ-
ences. Suicide rates are slowly rising in the United States. Ohio is
very close to the national rate of 13.0 per 100,000, with a suicide
rate of 12.4 per 100,000 in this population, and is among the mid-
dle states when ranked by age-adjusted suicide rate. Although
less racially and ethnically diverse than some other states, Ohio
is reasonably similar to much of the nation in other demographic
areas.

The population in this sample in particular is appealing for a
number of reasons. First, from a demographic standpoint, the
makeup of the suicide deaths is roughly comparable to the state
of Ohio as a whole, with the exception of the disproportionately
large number of male suicides. The average age of adult men and
women in the sample (46.9 years and 46.4 years respectively)
and distribution by age group is generally representative of the
age demographics for adults in Ohio overall. Racially, the sample
is somewhat skewed. There are more Caucasian cases than one
might expect in Ohio, but this is not surprising when compared
with suicide statistics for the United States as a whole. The differ-
ences are exaggerated when comparing urban and rural suicides
by race, but this too is the result of the demographic makeup of
these areas.

The differences between suicide rates in Ohio’s most dense-

ly populated counties and the rates in many of the most rural
counties in the state show patterns similar to those identified by
suicidologists looking at state level data.®* However, after con-
trolling for the rate of mental health providers, the rate of social
associations, and urbanity, the expected result (higher popula-
tion density resulting in lower suicide rates) was reversed. Most
interesting of the factors explored is the effect of mental health
service provider rates on suicide rates. The increase in number
of mental health providers per person in a county was signifi-
cantly associated with the rate of suicide deaths reported in that
county. Access to mental health services in the form of counsel-
ing, self-help groups, and psychiatric care are all more limited in
rural areas, if they are available at all, and attitudes toward such
services are sometimes culturally different for rural populations
compared to those in urban areas.* Access to alcohol and drug
abuse treatment services and support groups can also be lacking
in rural areas. Increased rates of substance use disorder can
compound the likelihood of a suicide attempt when paired with
mental illness.?” While caution must be exercised before drawing
conclusions about the individual reasons behind these chang-
es based on such data, it does suggest that more attention to
preventative mental health screenings and services in rural areas
would be worthwhile.

Access to firearms is a recurring theme in suicide research,>#34,
and one that is more complex than can be satisfactorily explored
with existing data, but must be explored to fully understand the
problem, particularly in rural areas. In the case of suicides com-
pleted with firearms, which make up the overwhelming majority
in this study as well as the rest of the United States,"” the ques-
tion of access is of interest but difficult to accurately assess. The
number of registered firearms is not necessarily a good indicator
of the number of firearms in the county, and basing an analysis
on that figure would almost certainly underrepresent the actual
total as generations of owners passing weapons to relatives and
unregistered new purchases would be left out. Even if such fig-
ures were available, they would only address ownership and fail
to address the real question of access.* Some studies have used
other indicators (number of concealed carry permits, number of
firearms dealers, etc.) to estimate access to firearms with similar
shortcomings.'®23
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Since Durkheim wrote Le Suicide, there have been criticisms
about drawing conclusions about individual motivations from
large group data relating to suicide, and justifiably so. This study
points to a need for alternative explanations (stepping away from
egoist explanations) of those differences in suicide rates in rural
areas, and suggests that a lack of access to care may explain
more of that difference than a lack of social connectedness.
Suicidal behavior is complex and influenced by motivations too
numerous to address here, but it is understood that there are
differences in rates of completed suicide in very rural areas. More
analysis with robust methods is needed, as is more complete data
related to factors known to be associated with suicide.

Limitations

The first limitation of this study is that we are not looking at
individual level indicators of isolation and are not able to accu-
rately measure that isolation after a suicide. Second, some factors
are notoriously difficult to study, as is the case with access to
firearms and the lethal reliability that goes with them as a means
to committing suicide. Third, and perhaps most problematic, is
the reliability of correctly identifying a death as a suicide. Lastly,
the reliability and completeness of existing data on completed
suicide is an issue. Missing data is one of many factors contribut-
ing to the possibility of underreporting completed suicides. Many
deaths determined to be accidental for lack of evidence pointing
to suicidal intent or to spare relatives from perceived stigma

and shame associated with suicide in rural areas may result in
under-representative data.

Despite these limitations, the increased rates of completed
suicides in rural areas are a reality that remains largely unstudied
and unaddressed in the United States. While these disparities are
most glaring in nearly inaccessible corners of Alaska and very
remote areas of Montana and Wyoming, the three states with the
lowest population densities and highest suicide rates, they can
be found much closer to large metropolitan areas in the Midwest.
The farmland of northern Ohio and the rolling hills of the Appala-
chian plateau are far from blank spots on the map, and yet they
share this similarity with the most isolated parts of the United
States.

PUBLIC HEALTH IMPLICATIONS

Suicide rates in the United States are at their highest levels in
three decades, and have been climbing in recent years.®> Un-
derstanding this health risk and how rates differ across Ohio is
important to determining how to distribute resources and direct
attention to different parts of the state. Findings from this paper
indicate that Ohioans in rural areas are more likely to die by sui-
cide than those in urban areas. However, results from this paper
also illustrate the positive effect that access to mental health ser-
vice providers can have on decreasing suicide rates in rural areas,
as well as the populations most at risk in those areas.

Delivering mental health services to rural areas efficiently and
effectively presents many challenges, and innovative methods
may be needed to increase access to for these populations.?®
Telehealth delivery systems and in-home treatment offer some
promise for populations open to that type of service,?? but more
research in this area is needed. A lack of access to care is an
addressable public health issue, and this research suggests that it
may explain more of the differences in suicide rates in rural Ohio
counties than an individual’s isolation alone. Research looking at
individual level predictors of suicide related to access to care and
other demographic factors is also needed to more completely
understand the problem.

As more than half of those who completed suicides in the state of
Ohio from 2007-2016 had access to a firearm at the time of their
death, more research into access to firearms is needed. Gathering
information of this type has been difficult in recent decades due
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to funding issues and legislation like the Dickey amendment,®

but is increasingly becoming a priority for organizations like

the CDC and the American Public Health Associations. As more
research becomes available and the nature of the problem can be
understood more completely, researchers will be able to address
access to firearms as a lethal means of suicide more accurately.

ACKNOWLEDGEMENTS

The authors would like to extend our sincere thanks to Dawn
Ebron for her advice and support in writing this article. Her in-
sights and assistance made this work possible.

REFERENCES

.

13.

14.

Kawaguchi H, Koike S. Association between the Density of Physicians
and Suicide Rates in Japan: Nationwide Ecological Study Using a
Spatial Bayesian Model. PLoS One. 2016;11(2):1-9. doi:10.1371/journal.
pone.0148288.

Stark C, Hopkins P, Gibbs D, Belbin A, Hay A. Population density and
suicide in Scotland. Rural Remote Health. 2007;7(3):672. https://www.
ncbi.nlm.nih.gov/pubmed/17708684. Accessed May 30, 2018.

Barkan SE, Rocque M, Houle J. State and Regional Suicide Rates:
A New Look at an Old Puzzle. Sociol Perspect. 2013;56(2):287-297.
doi:10.1525/50p.2013.56.2.287.

Hirsch J, Cukrowicz K. Suicide in Rural Areas: An Updated Review of
the Literature. Journal of Rural Mental Health, 2014,38(2):65-78. doi:
10.1037/rmh0O000018

The NSDUH Report. Rockville, Md.: Office of Applied Studies, Sub-
stance Abuse and Mental Health Services Administration, Dept. of
Health and Human Services. https:/www.samhsa.gov/data/sites/de-
fault/files/NSDUH-DetTabs-2016/NSDUH-DetTabs-2016.pdf. Published
September 7, 2017. Accessed May 30, 2018.

Sher L. Are Suicide Rates Related to the Psychiatrist Density? A
Cross-National Study. Front Public Health. 2015;3:280. doi: 10.3389/
fpubh.2015.00280

Bongar B. The Suicidal Patient: Clinical and Legal Standards of Care
(2nd Ed.). Washington, DC: American Psychological Association; 2002.
doi: 10.1037/10424-000.

Goni-Sarriés A, Blanco M, Azcarate L, Peinado R, Léopez-Gofi JJ. Are
previous suicide attempts a risk factor for completed suicide? ¢{El inten-
to suicidio previo constituye un factor riesgo para el suicidio Consum.
2018;30(1):33-38. doi: 0.7334/psicothema2016.318.

Maimon D, Browning CR, Brooks-Gunn J. Collective efficacy, family at-
tachment, and urban adolescent suicide attempts. J Health Soc Behav.
2010;51(3):307-324. doi: 10.1177/0022146510377878.

. Kessler RC, Berglund P, Borges G, Nock M, Wang PS. Trends in Suicide

Ideation, Plans, Gestures, and Attempts in the United States, 1990-
1992 to 2001-2003. JAMA J Am Med Assoc. 2005;293(20):2487-2495.
doi:10.1001/jama.293.20.2487.

Recker NL, Moore MD. Durkheim, social capital, and suicide
rates across US counties. Heal Sociol Rev. 2016;25(1):78-91. doi:
10.1080/14461242.2015.1101703.

. Gallagher AG, Sheehy NP. Suicide in Rural Communities. J Community

Appl Soc Psychol. 1994;4(3):145-155. doi: 10.1002/casp.2450040302.

Judd F, Cooper A-M, Fraser C, Davis J. Rural suicide - people or
place effects? Aust New Zeal J Psychiatry. 2006;40(3):208-216. doi:
10.1080/}.1440-1614.2006.01776 .x.

Rubin R. Suicide Rates Higher in Rural Areas for Most Demographic
Groups. JAMA J Am Med Assoc. 2017;318(20):1969.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

. Bearman P. The Social Structure of Suicide. Sociological Forum.

1991;6(3):501-524. doi: 10.1007/BFO1114474.

. Qin P. Suicide risk in relation to level of urbanicity-a population-based

linkage study. Int J Epidemiol. 2005;34(4):846-852. doi: 10.1093/ije/
dyiO85.

. Kposowa AJ. Psychiatrist availability, social disintegration, and

suicide deaths in U.S. counties, 1990-1995. J Community Psychol.
2009;37(1):73-87. doi: 10.1002/jcop.20271.

. Kapusta ND, Posch M, Niederkrotenthaler T, Fischer-Kern M, Etzers-

dorfer E, Sonneck G. Availability of mental health service provid-
ers and suicide rates in Austria: a nationwide study. Psychiatr Serv.
2010;61(12):1198-1203. doi: 10.1176/ps.2010.61.12.1198.

. Martinotti G, Carli V, Tedeschi D, et al. Mono- and polysubstance de-

pendent subjects differ on social factors, childhood trauma, personal-
ity, suicidal behaviour, and comorbid Axis | diagnoses. Addict Behav.
2009;34(9):790-793. doi: 10.1016/j.addbeh.2009.04.012.

Turner O, Windfuhr K, Kapur N. Suicide in deaf populations: a literature
review. Ann Gen Psychiatry. 2007,6:26-34. doi: 10.1186/1744-859X-6-26.

Flouri E. Psychological and Sociological Aspects of Parenting and Their
Relation to Suicidal Behavior. Arch Suicide Res. 2005;9(4):373-383. doi:
10.1080/13811110500182463.

Embree, J. A., Wilson, J.F,, Fraker, S., Castle, S., & Moore D. Prevalence
of Suicide Attempts in a Deaf Population with Co-Occurring Sub-
stance Use Disorder. J Am Deaf Rehabil Assoc. 2012;45(2):258-272.
http://connection.ebscohost.com/c/articles/74972252/prevalence-sui-
cide-attempts-deaf-population-co-occurring-substance-use-disorder.
Accessed May 30, 2018.

Nestadt PS, Triplett P, Fowler DR, Mojtabai R. Urban-Rural Differences
in Suicide in the State of Maryland: The Role of Firearms. Am J Public
Health. 2017;107(10):1548-1553. doi: 10.2105/AJPH.2017.303865.

Economic Research Service US Department of Agriculture (USDA),
Rural-Urban Continuum Codes (RUCC). Available at https:/www.ers.
usda.gov/data-products/rural-urban-continuum-codes.aspx. Accessed
May 30, 2018.

Ohio Department of Health (ODH), Ohio Public Health Data Warehouse
(OPHDW) online database. Data are from the multiple cause of death
files, 2007-2016. (http:/publicapps.odh.ohio.gov/EDW/DataCatalog).
These data were provided by the Ohio Department of Health. The
Department specifically disclaims responsibility for any analyses, inter-
pretations or conclusions. Accessed May 30, 2018.

Centers for Disease Control and Prevention (CDC), National Center for
Health Statistics. Underlying Cause Death 1999-2016 CDC WONDER
Online Database, released December, 2017. Data are from the Multiple
Cause of Death Files, 1999-2016, as compiled from data provided by
the 57 vital statistics jurisdictions through the Vital Statistics Coopera-
tive Program.

County Health Rankings. Robert Wood Johnson’s County Ranking web-
site. http://www.countyhealthrankings.org/app/ohio/2018/measure,
factors/140/datasource. Accessed May 30, 2018.

County Health Rankings. Robert Wood Johnson’s County Ranking web-
site. http://www.countyhealthrankings.org/app/ohio/2018/measure,
factors/62/data. Accessed May 30, 2018.

Bakken K, Vaglum P. Predictors of Suicide Attempters in Substance-De-
pendent Patients: A Six-Year Prospective Follow-Up. Vol 3.; 2007.
doi:10.1186/1745-0179-3-20

Moore, D., Guthmann, D., Rogers, N. Fraker, S. & Embree JA. E-therapy
as a Means for Addressing Barriers to Substance Use Disorder Treat-
ment for Persons who are Deaf. J Sociol Soc Welf. 2009;36(4):75-92.
http://psycnet.apa.org/record/2009-23288-005. Accessed May 30,
2018.

Omnibus Consolidated Appropriations Bill. HR 3610, Pub L No. 104-
208. http://www.gpo.gov/fdsys/pka/PLAW-104publ208/pdf/PLAW-
104publ208.pdf. September 1996. Accessed 30 May, 2018.

© Jared A. Embree, MA, Timothy N. Crawford, Ph.D., MPH, and Sara J. Paton, Ph.D. Originally published in the Ohio Journal of Public
Health (https://ohiopha.org/ojph/) November, 2018. This is an open-access article distributed under the terms of the Creative Commons Attri-
bution Non-Commercial No-Derivatives License (http:/creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work (“first published in the Ohio Journal of Public Health...”) is properly cited with orig-
inal URL and bibliographic citation information. The complete bibliographic information, a link to the original publication on https://ohiopha.
org/ojph/, as well as this copyright and license information must be included.

ojph.org

Ohio Public Health Association


https://ohiopha.org/ojph/
http://creativecommons.org/licenses/by/4.0/
https://ohiopha.org/ojph/
https://ohiopha.org/ojph/
https://www.ncbi.nlm.nih.gov/pubmed/17708684
https://www.ncbi.nlm.nih.gov/pubmed/17708684
https://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs-2016/NSDUH-DetTabs-2016.pdf
https://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs-2016/NSDUH-DetTabs-2016.pdf
http://connection.ebscohost.com/c/articles/74972252/prevalence-suicide-attempts-deaf-population-co-occurring-substance-use-disorder
http://connection.ebscohost.com/c/articles/74972252/prevalence-suicide-attempts-deaf-population-co-occurring-substance-use-disorder
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
http://publicapps.odh.ohio.gov/EDW/DataCatalog
http://www.countyhealthrankings.org/app/ohio/2018/measure/factors/140/datasource
http://www.countyhealthrankings.org/app/ohio/2018/measure/factors/140/datasource
http://www.countyhealthrankings.org/app/ohio/2018/measure/factors/62/data
http://www.countyhealthrankings.org/app/ohio/2018/measure/factors/62/data
http://psycnet.apa.org/record/2009-23288-005
http://www.gpo.gov/fdsys/pkg/PLAW-104publ208/pdf/PLAW-104publ208.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-104publ208/pdf/PLAW-104publ208.pdf

