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Abstract

Purpose: Those factors identified to increase the risk of suicide in rural dwellers
were exacerbated by the SARS-CoV-2 pandemic, specifically economic factors, sub-
stance use, access to health care, and access to lethal weapons. Because the effects
of SARS-CoV-2 on suicide ideation and attempts in rural populations have not been
fully characterized in published literature, this study compares: (1) the rates of suicide
ideation and attempts between the 6 months affected by SARS-CoV-2 to same months
of the preceding year (3/18/2020-9/18/20; 3/18/2019-9/18/19), (2) demographics (ie,
age, sex, residence, race, and ethnicity), and (3) the locations in which the encounters
were billed (inpatient, outpatient, and emergency department).

Methods: Deidentified claims data associated with patient encounters billed for Sui-
cide Ideation and Suicide Attempt were grouped based on time period and analyzed
using descriptive statistics, incidence rate ratio (IRR), 2-sample t-test, chi-square test
of association, or Fisher’s exact test.

Findings: Suicidal ideation encounters increased in the 6 months post-SARS-CoV-2
when compared to the 6 months of the prior year (IRR = 1.19; P < .001). Males (IRR =
1.27,P < .001), those residing rural areas (IRR = 1.22, P = .01), and Black, non-Hispanic
(IRR=1.24,P=.024) were found to have increased rates of suicide ideation post-SARS-
Cov-2. In adults, White, non-Hispanics (IRR = 1.16; P < .001) had increased rates of
post-SARS-CoV-2. In the pediatric subset, those who were aged 14-17 (IRR = 1.50;
P < .001), resided in rural areas (IRR = 1.61, P = .009), and idenitifed as Hispanic
(IRR = 1.89; P =.037) or Black, non-Hispanic (IRR = 1.61, P = .009) had increased rates
post-SARS-CoV-2.

Conclusions: Our study identified rural dwellers to be at increased risk for suicide
ideation.
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INTRODUCTION

Suicide is consistently a leading cause of death in the United States
with rates escalating.! In 2020, suicide was the ninth leading cause of
death in all US persons and the second leading cause of death in those
aged 10-34.1 In 2020, approximately 12.2 million people had suicidal
thoughts and 1.2 million attempted suicide.l? Suicide disproportion-
ately affects those residing in rural areas.>® The annual US suicide
rates per 100,000 persons were steadily increasing from 2000 to 2018
(17.7 in 2009 to 22.4 in 2018).2 In 2019, there was a slight decrease
in suicide rates to 22.4 per 100,000.2 Depression, social isolation, job
problems or loss, barriers to health care, and substance misuse have
all been shown to contribute to suicidal ideation.* In addition to the
psychological factors (ie, anxiety, depression, and substance use) also
identified in adults, pediatric risk factors for suicidality include fam-
ily and peer conflict, impulsivity, and neuroticism.” Of these factors,
access to lethal means, lack of access to mental health services, social
isolation, and substance use are specific factors identified to increase
suicide risk in rural populations.®¢ Due to the magnitude of this
worsening problem specifically in those disproportionately affected
populations, it is essential that factors affecting suicide ideation
and suicide attempts be fully characterized, including public health
influences.

Kentucky (KY) ranks 17th nationally in suicide rates (17.7 per
100,000 in 2020).” KY has a host of unique characteristics that place
its residents at increased risk for suicide. Specifically, KY is a predom-
inantly rural state.® Similarly, substance use in KY is a long-standing
problem reaching epidemic proportions.? In 2020, KY had the second
highest drug overdose mortality in the United States with a rate of
49.2 per 100,000.1° KY is also highly affected by poverty.!! On Jan-
uary 9, 2020, the World Health Organization (WHO) identified a novel
strain of a coronavirus, SARS-CoV-2, in Wuhan, China.'? Less than 2
weeks later, the incident cases were found in the United States and by
March 11, 2020, the worldwide effect of SARS-CoV-2 was described
as a pandemic.12-14 Due to the high virulence of this disease, mandates
limiting in-person activity came quickly from local, state, and national
governments. According to the National Academy for State Health Pol-
icy, all but 6 states in the United States had some level of stay-at-home
mandates in Spring 2020.1°> People were advised to limit their con-
tacts to just those people in their households. In many places across the
United States, including KY, restrictions were not lifted until the early
summer of 2020, leaving many socially isolated. Similarly, job loss and
substance use increased during the time period affected by SARS-CoV-
2.1617 |n April 2020, over 23 million people in the United States were
affected by job loss.1617 Therefore, as a result of SARS-CoV-2, many
of the risk factors for suicide and suicide ideation were dramatically
increased.

Recent studies have been conducted to evaluate the effects of
SARS-CoV-2 on suicide.’®25 A recent meta-analysis suggests that sui-
cide ideation rates increased by nearly 11%, suicide attempts by 4.68%,
and self-harm by 9.63%.26 The majority of published studies included
samples of pediatric patients and we could not identify any study eval-

uating the effects of residing in a rural versus an urban geographic
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location on suicide attempts and suicide ideation.'8-2> Because resid-
ing in a rural area has been identified as a risk factor for suicide,
it is important to understand the potentially compounding effect of
SARS-CoV-2 on this population.?”

With this context, the study purpose was to utilize a health care
claims database to evaluate the effects of SARS-CoV-2 on suicide
ideation and suicide attempt encounters seen at 1 university health
care system and children’s hospital serving Central, Eastern, and
Southern KY region of the United States. We aimed to compare the
rates of suicide ideation and attempts in the first 6 months affected
by SARS-CoV-2 to same months of the preceding year (3/18/2020-
9/18/20 vs 3/18/2019-9/18/19). We hypothesized that there would
be higher rates of encounters for suicide ideation and attempts dur-
ing the months affected by SARS-CoV-2 versus the unaffected months.
We also compared the demographics (ie, age, sex, residence, race,
and ethnicity) associated with the encounters for suicide ideation and
attempts in the first 6-month period of time affected by the SARS-CoV-
2 pandemic and the same 6 months of the prior year. We also compared
suicide ideation and attempt rates per the locations in which the
encounters were billed (inpatient vs outpatient vs emergency depart-
ment) per time period: the first 6-month period of time affected by
the SARS-CoV-2 pandemic versus the same 6 months of the prior year.
We hypothesized that there would be an increased prevalence of inpa-
tient and emergency department suicide ideation encounters during
the time period affected by SARS-CoV-2 versus the same months of the

preceding year.

MATERIALS AND METHODS

This project utilized the University of Kentucky’s Clinical and Trans-
lational Science bioinformatics services as honest brokers to obtain
deidentified claims data that included demographic (eg, sex) indicators.
All included encounters met the inclusion/exclusion criteria provided
in the study design and were extracted following IRB approval of the
study protocol. Patient encounters billed with the code for International
Classification of Diseases ICD-10-CM for Suicide Ideation (R45.851) and
Suicide Attempt (T14.91XA, T14.91XD, T14.91XS) were extracted and
those identified were grouped based on whether the ICD-10 diagnosis
codes were submitted in the 6-month time frame initially affected SAR-
CoV-2 and related mandates (3/18/2020-9/18/20) versus the same
6 months of the prior year, unaffected by SAR-CoV-2 (3/18/2019-
9/18/2019). Extracted data included age, sex, race, ethnicity, Rural
Urban Continuum Codes description of county of residence (metro
designations are described as urban and nonmetro designations are
described as nonurban), and visit type. In an effort to accurately cap-
ture the acuity of each patient encounter using the claims dataset,
multiple claims for the same deidentified medical record number
(MRN) in the same visit were categorized based on the highest acuity
patient acuity: inpatient first, then emergency department (ED), and
then outpatient. It was recognized that health care utilization would
be affected by the SARS-CoV-2 pandemic; specifically, state mandates

were in place to cease nonemergent procedures from March 23, 2020
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TABLE 1 Demographic summary of suicidal ideation and attempt claims by study period
Suicide ideation Suicide attempt
Total sample Pre Post Total sample Pre Post
(N =2,496) (n=1,281) (n=1,215) B (N =255) (n=155) (n=99) P
Age 33.8(16.9) 34.1(17.1) 33.5(16.7) .39 30.8(15.0) 29.9 (14.4) 32.2(15.8) .25°
Sex .14° .99°
Female 1,250 (50.1%) 660 (51.5%) 590 (48.6%) 139 (54.5%) 85 (54.5%) 54 (54.6%)
Male 1,246 (49.9%) 621 (48.5%) 625 (51.4%) 116 (45.5%) 71 (45.5%) 45 (45.4%)
Geographic location 73b 96"
Urban 1,881 (76.6%) 972 (76.8%) 909 (76.3%) 161(65.4%) 98 (65.3%) 63(65.6%)
Nonurban 576 (23.4%) 293(23.2%) 283(23.7%) 85 (34.6%) 52 (34.7%) 33(34.4%)
Race/ethnicity .54° .39¢
White, non Hispanic (NH) 2,019 (81.6%) 1,029 (81.1%) 990 (82.2%) 214 (83.9%) 133(85.3%) 81(81.8%)
Black, NH 362 (14.6%) 186 (14.7%) 176 (14.6%) 34 (13.3%) 20(12.8%) 14 (14.1%)
Hispanic 79 (3.2%) 46 (3.6%) 3(2.7%) 5(2.0%) 3(1.9%) 2(2.0%)
Other 13(0.5%) 8(0.6%) 5(0.4%) 2(0.7%) 0(0.0%) 2(2.0%)

Cells contain mean (SD) or n (%), as appropriate.

Note: ldeation--Although there were 1,566 and 1,573 encounters in the pre- and post-periods, there were 1,281 and 1,215 unique patients in each,
respectively. Attempt--Although there were 181 and 116 encounters in the pre- and post-periods, there were 155 and 99 unique patients in each,

respectively.

2P from 2-sample t-test.

bP from chi-square test of association.
°P from Fisher’s exact test.

to May 13, 2020 when they could resume at 50% capacity.28 Therefore,
differences in health care utilization over the 2 time study periods were
considered and total encounters for any diagnosis were extracted for
each of the 6-month periods. There were 845,992 patient encounters
from 3/18/2019 to 9/18/19 and 714,578 encounters from 3/18/2020
to 9/18/20, a 15.5% decrease. In particular, adult encounters (ages 18
and older) for this time period comparison decreased by 11.9% (from
677,850 to 597,373), while pediatric encounters (ages <18) decreased
by 30.3% (from 168,142 to 117,205).

Data analysis

Demographic characteristics of unique patients in each cohort were
summarized using means and standard deviations or frequency dis-
tributions, as appropriate. Cohort differences (ie, between the 2019
and 2020 dates) in demographic variables were evaluated using the
2-sample t-test and chi-square test of association or Fisher’s exact
test, as appropriate. Incidence rate ratios (IRRs) were calculated
to estimate the rate of suicidal ideation and attempt during the 2
time points, adjusting for differences in health care utilization fre-
quency. Changes in incidence rates were evaluated overall and by
demographic groups in the total sample, as well as for adult and
pediatric encounters separately. IRRs and corresponding 95% confi-
dence intervals and P-values were calculated using OpenEpi,2? and
all other data analysis was conducted using SAS, version 9.4 (Cary,
NC). An alpha of 0.05 was used to determine statistical significance

throughout.

RESULTS

Description of results for combined adult and
pediatric samples

A total of 2,496 unique patients were included in the analysis of
suicide ideation, including 1,281 in the pre-SARS-CoV-2 cohort and
1,215 in the post-SARS-CoV-2 cohort. The average age was 33.8 years
(SD = 16.9, range = 5-92; see Table 1). Half were female (50%) and
the majority were White, non-Hispanic (82%), and lived in a county
designated as urban (77%). There were no differences in the demo-
graphic profiles between the 2 study periods. A total of 255 unique
patients were included in the analysis for suicide attempt, with 155
and 99 patients in the pre-SARS-CoV-2 cohort and post-SARS-CoV-2
cohort, respectively. The average age was 30.8 years (SD = 15.0). The
majority were female (55%), White, non-Hispanic (84%), and lived in
a county designated as urban (65%). There were no differences in the
demographic distribution by cohort.

In the combined sample, including both adult and pediatric patients,
there were 1,566 (1,246 adults, 320 pediatric) and 1,573 (1,266 adults,
307 pediatric) encounters for suicidal ideation in the pre and post
cohorts, respectively, which after adjusting for health care utilization,
yielded a significant increase in the rate of suicidal ideation encoun-
ters in the 6 months post-SARS-CoV-2 (220.1 per 100,000 encounters)
when compared to the 6 months of the prior year (185.1 per 100,000
encounters) (IRR = 1.19, 95% Cl = 1.11-1.28, P < .001; see Table 2).
This same trend is evidenced in demographic subgroups for all demo-

graphic variables and acuity (Table 2). The demographic subgroups



4 | W THE JOURNAL OF RURAL HEALTH

2

Em—r

INCREASED RATES OF SUICIDE IDEATION

TABLE 2 Comparison of suicide ideation and suicide attempt pre-SARS-Cov-2 versus post-SARS-CoV-2

Suicide ideation

Suicide attempt

PRE IR POST IR IRR (95% Cl)

Overall 185.1 220.1 1.19(1.11-1.28)
Sex

Female 94.1 104.5 1.11(1.01-1.23)

Male 91.0 115.6 1.27 (1.15-1.40)
Geographic location

Urban 143.3 167.0 1.17(1.08-1.26)

Nonurban 39.6 48.3 1.22(1.05-1.42)
Race/ethnicity

White, NH 150.5 176.7 1.18(1.09-1.27)

Black, NH 26.0 322 1.24(1.03-1.49)

Hispanic 6.3 7.3 1.16 (0.79-1.71)

Other 0.9 18 1.92(0.80-4.88)
Visit type

Outpatient 19.9 315 1.59(1.30-1.94)

Emergency 73.3 84.4 1.15(1.03-1.29)

Inpatient 92.0 104.3 1.13(1.03-1.25)

P PRE IR POST IR IRR (95% Cl) P
<.001 214 16.2 0.76 (0.60-0.96) .020
.039 11.8 9.1 0.77 (0.56-1.05) .10
<.001 9.6 7.1 0.75(0.52-1.06) .099
<.001 138 10.1 0.73(0.54-0.98) .033
010 6.7 57 0.85(0.57-1.27) 44
<.001 18.0 13.2 0.73(0.56 - 0.95) .017
024 3.0 20 0.66(0.34-1.27) 22
44 0.5 0.8 1.78 (0.49-7.14) .39

A = 0.3 = =
<.001 22 24 1.06 (0.54-2.05) .86

014 21 29 1.38(0.73-2.63) .32

014 17.0 10.9 0.64(0.49-0.84) .001

Note: The “Other” racial category was excluded from the suicide attempt column due to zero counts for at least 1 cohort. Incidence rates (IR) per 100,000

encounters.

with a greater increase in encounters compared with the overall group
included male sex (IRR = 1.27, P < .001), nonurban county of resi-
dence (IRR = 1.22, P = .010), and Black, non-Hispanic race/ethnicity
(IRR=1.24,P =.024). Encounter rates were higher for post-SARS-Cov-
2 time period, with similar increases in inpatient and emergency room
encounters (IRR=1.13,P=.014and IRR = 1.15, P =.014, respectively)
and a 59% increase for outpatient encounters (IRR = 1.59, P < .001).

For suicide attempts, there were a total of 181 (136 adults, 45 pedi-
atric) and 116 (85 adults, 31 pediatric) encounters in the pre and post
cohorts, respectively. Adjusting for differences in health care utiliza-
tion was a significant reduction in the rate of suicide attempts in the
6 months post-SARS-CoV-2 (16.2 per 100,000 encounters) when com-
pared to the 6 months of the prior year (21.4 per 100,000 encounters)
(IRR =0.76,95% Cl = 0.60-0.96, P = .020; see Table 2). When broken
down by demographic characteristics, this reduction was significant for
those living in a county designated as urban (IRR = 0.73, 95% Cl =
0.54-0.98, P = .017) and those who identified their race/ethnicity as
White, non-Hispanic (IRR = 0.73, 95% Cl = 0.56-0.95, P = .017). By
visit type, there was a 36% reduction in suicide attempt encounters
resulting in an inpatient visit in the post-SARS-CoV-2 cohort com-
pared to the pre-SARS-CoV-2 cohort (IRR = 0.64, 95% Cl = 0.49-0.84,
P <.001).

Description of results for adult sample

In adults (>18 years of age), there was a 15% increase in the incidence

of suicidal ideation encounters in the post-SARS-CoV-2-cohort com-

pared to the pre-SARS-CoV-2 cohort (IRR = 1.15, 95% Cl = 1.07-1.25,
P < .001; see Table 3). The increase in incidence was significant for
both female (IRR = 1.46, P < .001) and male (IRR = 1.41, P < .001)
adult encounters. The increase in suicide ideation among adults from
urban locations was significant (IRR = 1.14, P = .003), but this was
not the case for adults from nonurban locations. White, non-Hispanic
encounters increased 16% in the post-cohort compared to pre-cohort
(IRR=1.16, P <.001), while the changes in incidence among Black, non-
Hispanic or Hispanic adult encounters were not significant. Outpatient
suicidal ideation encounters increased by 70% in the post compared
to pre-evaluation (IRR = 1.70, P < .001) and inpatient increased by
12% (IRR = 1.12, P = .048), while emergency adult encounters did not
significantly change.

Consistent with the finding among all encounters, there was a
significant reduction in adult suicide attempt encounters in the post-
SARS-CoV-2 cohort compared to the pre-SARS-CoV-2 cohort (IRR =
0.71, 95% Cl = 0.54-0.93, P = .012; see Table 3). This reduction was
significant among White, non-Hispanic patients (IRR = 0.70, P = .016)
and for inpatient encounters (IRR =0.61, P =.002).

Description of results for pediatric sample

For pediatric encounters, there was a 38% increase in the incidence of
suicidal ideation in the post-cohort compared to the pre-cohort (IRR
= 1.38, 95% Cl = 1.18-1.61, P < .001; see Table 4). However, when
looking at specific age groups, the only significant group increase
was noted for those aged 14-17, with a 50% increase (IRR = 1.50,
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TABLE 3

Overall

Sex
Female
Male

Geographic location
Urban
Nonurban

Race/ethnicity
White, NH
Black, NH
Hispanic

Visit type
Outpatient
Emergency

Inpatient

Suicide ideation

Comparison of adult suicidal ideation and attempt pre-SARS-CoV-2 versus post-SARS-CoV-2

Suicide attempt

PRE IR
183.8

85.6
98.3

144.3
37.6

152.1
240
5.0

11.7
79.5
92.6

POST IR
211.9

125.0
138.3

165.1
41.8

176.6
27.8
4.5

19.8
88.6
103.6

IRR (95% Cl)
1.15(1.07-1.25)

1.46(1.31-1.63)
1.41(1.27-1.56)

1.14(1.05-1.25)
1.11(0.93-1.32)

1.16(1.07-1.7)
1.16(0.93-1.43)
0.90 (0.54-1.50)

1.70(1.28-2.26)
1.11(0.99-1.26)
1.12(1.00-1.25)

p
<.001

<.001
<.001

.003
.23

<.001
19
.69

<.001
078
048

PRE IR
20.1

9.6
10.5

133
6.0

16.8
2.7
0.6

1.5
1.6
17.0

POST IR
14.2

7.0
7.2

9.9
4.2

11.7
20
0.2

12
27
10.4

IRR (95% Cl)
0.71(0.54-0.93)

0.73(0.49-1.08)
0.69 (0.47-1.00)

0.74(0.53-1.03)
0.69(0.42-1.13)

0.70(0.52-0.94)
0.76(0.35-1.57)
0.28 (0.01-2.26)

0.79(0.29-2.11)
1.65(0.76-3.67)
0.61(0.45-0.83)

p
012

.051

.076

.016

46

27

.65

.20
.002

Note: The “Other” racial category was excluded from both outcomes due to zero counts for at least 1 cohort. Incidence rates (IR) per 100,000 encounters.

TABLE 4 Comparison of pediatric suicidal ideation and attempts pre-SARS-CoV-2 versus post-SARS-CoV-2

Overall
Age
5-10
11-13
14-17
Sex
Female
Male
Geographic location
Urban
Nonurban
Race/ethnicity
White, NH
Black, NH
Hispanic
Visit type
Outpatient
Emergency

Inpatient

Suicide ideation

Suicide attempt

PREIR
190.3

10.1
54.1
126.1

128.5
61.9

139.2
47.6

143.9
33.9
11.3

52.9
48.2
89.2

POST IR
261.9

10.2
62.3
189.4

175.8
86.2

176.6
81.1

177.5
54.6
213

913
63.1
107.5

IRR (95% Cl)
1.38(1.18-1.61)

1.01(0.47-2.13)
1.15(0.84-1.57)
1.50(1.24-1.81)

1.37(1.13-1.66)
1.39(1.06-1.83)

1.27 (1.05-1.53)
1.70(1.27-2.30)

1.23(1.02-1.48)
1.61(1.13-2.31)
1.89(1.04-3.48)

1.73(1.30-2.29)
1.31(0.95-1.80)
1.21(0.95-1.53)

<.001

.97
.37
<.001

.001
018

013
<.001

027
.009
.037

<.001
094
12

PREIR
26.8

5.9
20.8

20.8
5.9

16.1
9.5

22.6
4.2

54
4.2
17.2

POST IR
26.4

7.7
18.8

19.6
6.8

111
13.7

20.5
17
4.3

85
4.3
13.7

IRR (95% Cl)
0.99(0.62-1.56)

1.29(0.51-3.25)
0.90(0.52-1.53)

0.94(0.55-1.59)
1.15(0.43-2.96)

0.69 (0.35-1.33)
1.44(0.71-2.91)

0.91(0.64-1.51)
0.41(0.06-1.84)

1.59 (0.64-4.06)
1.03(0.30-3.31)
0.79 (0.42-1.45)

.97

.58
71

.83
77

.28
Sl

71
27

.32
.96
46

Note: The “Other” racial category was excluded from both outcomes due to zero counts for at least 1 cohort; “Hispanic” excluded from the suicide attempt
column due to zero counts for 1 cohort. Incidence rates (IR) per 100,000 encounters.
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P <.001). For the post-cohort compared to the pre-cohort, there was
a significant increase in incidence of suicidal ideation among pediatric
patients for both sexes (increases of 37% and 39% for females and
males, respectively, P <.02 for both). Encounters from patients living in
counties designated as both urban (IRR = 1.27, P =.013) and nonurban
(IRR = 1.70, P < .001) increased significantly from pre to post. By
race/ethnicity, there were increases in pediatric encounters between
pre and post among all race/ethnicities, including an increase of 23%
among White, non-Hispanic (IRR = 1.23, P = .027), 61% among Black,
non-Hispanic (IRR = 1.61, P =.009), and 89% among Hispanic encoun-
ters (IRR = 1.89, P = .037). Finally, outpatient encounters increased
significantly (IRR = 1.73, P <.001) over the same time period.

For pediatric suicide attempt encounters, there was no change
in the incidence rate in the overall pediatric sample, or within any
demographic subgroup, most likely due to limited encounters in that

subset.

DISCUSSION

Our findings provide a unique contribution to the published literature
in that we include inpatient, emergency department, and outpatient
encounters, and we evaluate the effects of rural versus urban resi-
dence on the suicide attempts and ideation. The findings of this study
identified significantly increased rates of suicide ideation encounters
in the time period affected by SAR-CoV-2 in the total sample. When
looking specifically at sex and racial/ethnic groups, residential loca-
tions, and encounter location (ie, inpatient, outpatient, and emergency
department), consistent patterns of increase in rates were identi-
fied. We evaluated the demographic and acuity factors in adult and
pediatric populations separately and found similar findings. Although
both adult and pediatric groups saw increased rates, some demo-
graphic subgroups were at particular risk, with higher increases in
rates relative to their population group. Specifically, from the adult
encounters, Whites were more highly affected compared with other
demographic subsets. Among the pediatric encounters, males, Black
and rural patients, Hispanic, and those aged 14-17 years had more
elevated rates of ideation compared with the full pediatric group.
In the total sample, including adult and pediatric encounters, those
who were Black, male, and who resided in rural area were more
highly affected. Interestingly, suicide attempts decreased significantly
in the time period affected by SARS-CoV-2 in the overall and adult
population.

Increased rates of suicide were highly speculated but until recently,
there was little evidence to support the postulation. Pirkis and col-
leagues recently published an article reporting suicide trends in 21
countries. The study included 6 US county regions, territories, or
states. Data were collected based on published literature and govern-
mental suicide information internet searches. US rate ratios ranged
from 0.79 to 1.27.39 Of the 6 regions of the United States, 3 reported
increased suicide rates and 3 reported decreased suicide rates.%? Using
a different study design, Hill and colleagues evaluated positive sui-

cide ideation and suicide attempt screens at 1 pediatric emergency
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department in Texas and compared January through July of 2019 to
the same time period in 2020. They identified increased rates of sui-
cide attempts (odds ratio [OR] 1.75-2.34) and ideation (OR 1.6) in the
months of March and April of 2020 when compared to the correspond-
ing month of the prior year.'® Of note, these were not encounters for
diagnosis codes for suicide ideation or attempts but were based on
screening conducted at the time of an emergency department visit. Our
findings support the findings of Hill and colleagues as it related to sui-
cide ideation. The conflicting findings relative to suicide attempts could
be accounted for differing populations, specifically an urban sample in
Texas versus our sample which included both rural and urban dwellers.
Screening versus billed ICD 10 codes for encounters might also account
for these differences.

Although we identified similar findings to those reported in recent
studies, differences in study design and population are potentially
relevant.830 Specifically, we evaluated encounters for suicide ideation
and attempts as opposed to confirmed suicide (where the confirmation
process may delay final determinations) or suicide screening (which
relies on self-report).1839 An additional study used national data to
evaluate the rate of suicide attempts in those aged 12-25 years seen in
emergency departments, and found increased rates in the time period
affected by SARS-CoV-2. The February to March time frame and the
12-17 age range were highly affected, which supports the findings from
our study and is consistent with those in the literature.'? Ridout and
colleagues also identified increased IRR among youth in the time frame
affected by SARS-CoV-2 using Kaiser Permanente health care claims
data.?% A couple of studies did not identify increased risk; this find-
ing could be due, in part, to the lack of consideration of the overall
reduction in health care utilization due to SARS-CoV-2.2131 Holland
and colleagues have offered an interesting parallel of the increases in
suicide attempts and overdoses using national data, suggesting that
the effects of SARS-CoV-2, such as social isolations and lapses of men-
tal health services, impacted at-risk populations.2> Adolescents, which
are at the highest risk for suicide, are highly affected by social isolation
due to their developmental need for independence.’32 As such, peer
relationships are critically important for adolescents as they explore
their own identity.32 The consideration of adolescent developmental
stages supports our findings, suggesting that adolescents aged 14-
17 were more highly affected by suicide ideations during the time
period affected by SARS-CoV-2, which distanced adolescents from
their peers due to lack of in-person learning and state mandates. Our
unique contribution to the literature is that we include inpatient, out-
patient, and emergency department populations in adult and youth
populations specifically comparing risk differences between rural and
urban county of residence. It is critically important to understand
rural health disparities as it relates to suicide ideation in rural pop-
ulations due to the lack of access to care, specifically mental health
services, which is a well-recognized problem for persons residing in
rural areas.?® Similarly, stigma to receiving mental health services in
rural communities is an additional barrier to care.3* It is critically
important that interventions to improve suicidality are considered
in the context of the barriers maintaining mental health in rural

communities.
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Our findings identify that one of the high-risk demographic sub-
groups are Black youths under age 18. Although the time frame was
from 1991 to 2017 and unaffected by SARS-CoV-2, a recent study
using the Youth Behavioral Risk Survey also identified Black youth to be
at increased risk of suicide®> with different turning points for ideation
and attempt than White youth.3¢ Sheftall and colleagues found an
over 6% increase in deaths by suicide in Black girls from 2003 to
2017 in their recent study.3” Our findings suggest that suicide rates
in this population have escalated further in the time period affected
by SARS-CoV-2. In 2017, Haynes and colleagues conducted a study
and the results suggested that stressful living environments affected
by poverty along with community beliefs which included stigma related
to mental health conditions and treatment affected rural Blacks.3*
The findings from this study suggesting an increase in risk of suicide
among our Black community call for further research along with tar-
geted community-based efforts to better understand and address this
disparity.

Substance misuse and related overdoses have increased in the time
period affected by COVID19.38 Historically, KY has been one of the
states most highly affected by opioid misuse and related overdoses,
especially in rural counties of KY.3? Our findings suggest that there
is a paralleled increase in suicide ideation that has occurred in the
same time period. It could be hypothesized that lack of resources or
social isolation are underlying etiologies for these increases but more
research is needed to evaluate causality. These findings underscore
the need to maintain or enhance services for those suffering men-
tal health issues, including substance misuse, during times of crisis,
such as the effects of SARS-CoV-2 especially in highly affected rural
communities.

Similarly, our findings reporting increased suicide ideation rates
align with the economic effects of SARS-CoV-2, given that job loss is
an additional risk factor for increased suicide rates. Brenner and col-
leagues report that both a decreased GDP per capita and an increased
unemployment rate are associated with increased suicide rates.*® This
is especially important as it relates to the COVID-19 pandemic. Prior
to the pandemic, the national unemployment rate was steadily under
4%; this number rose to 14.8% at its worst during the onset of COVID-
19.41 The relationship of job loss with mental illness and related suicide
ideation during times of crisis need to be further explored in efforts
to develop evidenced-based approaches to maintain mental health and
wellbeing and prevent suicide ideation and suicide. Similarly, the com-
pounded effects of pandemic-related job loss in rural areas where
unemployment was an existing problem on suicide rates need to be
further explored.*?

Of great interest, our findings reported a significant reduction in
suicide attempts. Of note, completed rates of suicide also decreased
nationally in 2020.1 It is plausible that efforts to promote mental health
awareness and reduce mental health stigma are increasingly effective
and individuals sought help prior to a suicidal attempt or suicidal death.
It could be hypothesized that there is a relationship between the find-
ing of decreased rates of suicide attempts occurring simultaneously
with increased rates of ideation. It may suggest that seeking medical

help during times of ideation results in decreased attempts. Additional
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studies are needed to substantiate this hypothesis and to understand
patient rationale for seeking health care for suicide ideation during
both affected and unaffected time periods. It would be of interest to
explore whether there were factors that may have contributed to an
increased awareness of mental health challenges in the time period
affected by SARS-CoV-2.

Strengths and limitations

The primary strength of this study is the inclusion of both rurality
and acuity as potential factors related to differences in rates before
and after SARS-CoV-2. In addition, the use of rates rather than raw
encounter frequencies is a strength given that patient encounters
decreased in the post period (relative to pre). Finally, the use of a fixed
6-month interval in the pre- and post-SARS-CoV-2 timepoints is both
a strength and limitation: this strategy was chosen to minimize the
potential for differences arising as a result of seasonality in suicide
ideation and attempts. However, there may be some cohort effects
due to events directly preceding the chosen 6-month time period that
were not fully captured. The primary limitation of this study, which
relates to the use of an existing dataset of billed encounters, is that
health care providers might bill an encounter where suicide ideation
was present using alternate codes (ie, depression, accidental overdose,
and poisoning), which would have resulted in an undercount of actual
cases.

SARS-CoV-2 resulted in increased rates of suicide ideation encoun-
ters as a percentage of all encounters. Although nearly all demographic
groups were negatively affected, there were specific demographic sub-
groups more highly affected in comparison to others. Specifically in the
pediatric population, males, those 14-17 years of age, those who are
Black and Hispanic, and those residing in a rural area had rates above
the increased overall pediatric rates. In adults, rates were increased
overall but differences in the degree of increase were not as apparent
among specific demographic subgroups. It is crucial that we develop
a deepened understanding of these increased rates in specific pedi-
atric groups and develop effective interventions that can be sustained,

particularly in times of crisis.

ACKNOWLEDGMENTS
The authors would like to acknowledge the bioinformatics staff at the
CCTS for their work on this project (NIH grant # UL1TR001998).

CONFLICTS OF INTEREST

There are no conflicts of interest to report in regard to this project.

DISCLOSURES

There are no significant financial disclosures relevant to this project.

ORCID

Elizabeth Salt PhD, APRN "= https://orcid.org/0000-0003-4058-5739
Julie Cerel PhD "' https://orcid.org/0000-0002-4534-5526

Mary Kay Rayens PhD "= https://orcid.org/0000-0001-8465-8763


https://orcid.org/0000-0003-4058-5739
https://orcid.org/0000-0003-4058-5739
https://orcid.org/0000-0002-4534-5526
https://orcid.org/0000-0002-4534-5526
https://orcid.org/0000-0001-8465-8763
https://orcid.org/0000-0001-8465-8763

s ]

8_|_I THE JOURNAL OF RURAL HEALTH |V

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. US. Census

Center for Disease Control and Prevention. Facts About Suicide.
2021. Accessed April 19, 2022. https://www.cdc.gov/suicide/facts/
index.html

. National Institute on Mental Health. Suicide. Accessed April 19,2022.

https://www.nimh.nih.gov/health/statistics/suicide

. Kegler SR, Stone DM, Holland KM. Trends in suicide by level of urban-

ization - United States, 1999-2015. MMWR Morb Mortal Wkly Rep.
2017;66(10):270-273.

. Santini Zl, Jose PE, York Cornwell E, et al. Social disconnectedness, per-

ceived isolation, and symptoms of depression and anxiety among older
Americans (NSHAP): a longitudinal mediation analysis. Lancet Public
Health. 2020;5(1):e62-e70.

. Carballo JJ, Llorente C, Kehrmann L, et al. Psychosocial risk factors

for suicidality in children and adolescents. Eur Child Adolesc Psychiatry.
2020;29(6):759-776.

. Mohatt NV, Kreisel CJ, Hoffberg AS, Mph LW, Beehler SJ. A system-

atic review of factors impacting suicide risk among rural adults in the
United States. J Rural Health. 2021;37(3):565-575.

. Drapeau CW, Mclintosh JL. U.S.A. Suicide: 2019 Official Final Data.

Accessed April 19,2022. https://suicidology.org/wp-content/uploads/
2021/01/2019datapgsv2b.pdf

Bureau. Kentucky Population. 2021. Accessed
April 19, 2022. https://www.census.goV/library/stories/state-by-
state/kentucky-population-change-between-census-decade.html

. National Institute on Drug Abuse. Kentucky: Opioid-Involved Deaths

and Related Harms. Secondary Kentucky: Opioid-Involved Deaths and
Related Harms 2020. https://nida.nih.gov/drug-topics/opioids/opioid-
summaries-by-state/kentucky-opioid-involved-deaths-related-
harms

Center for Disease Control and Prevention. Overdose Mortaility
per State. 2021. Accessed April 19, 2022. https://www.cdc.gov/nchs/
pressroom/sosmap/drug_poisoning_mortality/drug_poisoning.htm
U.S. Census Bureau. Kentucky: 2020 Census. Accessed April 19,2022.
https://www.census.gov/library/stories/state-by-state/kentucky-
population-change-between-census-decade.html

World Health Organization. Corona Disease Pandemic. 2021.
Accessed April 19, 2022. https://www.who.int/emergencies/diseases/
novel-coronavirus-2019

Center for Disease Control and Prevention. Public Health Response to
the Initiation and Spread of Pandemic COVID-19 in the United States,
February 24-April 21, 2020. Accessed April 19,2022.
Commonwealth of Kentucky. Kentucky’s Response to COVID-19.
2020. Accessed April 19,2022. https://governor.ky.gov/covid19
National Academy for State Health Policy. States’ COVID-19 Public
Health Emergency Declarations, Mask Requirements and Travel Advi-
sories. Accessed April 19, 2022. https://www.nashp.org/governors-
prioritize-health-for-all/

Georgetown University Center on Education and the Workforce.
Tracking COVID-19 Unemployment and Job Losses. Accessed April 19,
2022. https://cew.georgetown.edu/cew-reports/jobtracker/

National Institute on Drug Abuse. COVID-19 & Substance Use. 2021.
Accessed April 19, 2022. https://www.drugabuse.gov/drug-topics/
comorbidity/covid- 19-substance-use

Hill RM, Rufino K, Kurian S, Saxena J, Saxena K, Williams L.
Suicide ideation and attempts in a pediatric emergency depart-
ment before and during COVID-19. Pediatrics. 2021;147(3):
€2020029280.

Yard E, Radhakrishnan L, Ballesteros MF, et al. Emergency department
visits for suspected suicide attempts among persons aged 12-25 years
before and during the COVID-19 pandemic - United States, January
2019-May 2021. MMWR Morb Mortal Wkly Rep. 2021;70(24):888-
894.

Ridout KK, Alavi M, Ridout SJ, et al. Emergency department
encounters among youth with suicidal thoughts or behaviors

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

INCREASED RATES OF SUICIDE IDEATION

during the COVID-19 pandemic.
1319.

JAMA  Psychiatry. 2021;78:

. McDowell MJ, Fry CE, Nisavic M, et al. Evaluating the association

between COVID-19 and psychiatric presentations, suicidal ideation in
an emergency department. PLoS One. 2021;16(6):e0253805.
Grossman MN, Fry CE, Sorg E, et al. Trends in suicidal ideation
in an emergency department during COVID-19. J Psychosom Res.
2021;150:110619.

Prados-Ojeda JL, Gordillo-Urbano RM, Carrillo-Pérez T, et al. Suicide
presentations to an emergency department pre and during the COVID
lockdown, March-May 2020, in Spain. Arch Suicide Res. 2021 Feb;25:1-
13. https://doi.org/10.1080/13811118.2021.1887023. Epub ahead of
print. PMID: 33631086.

Stroever S, Brett C, Michael K, Petrini J. Emergency department uti-
lization for mental health conditions before and after the COVID-19
outbreak. Am J Emerg Med. 2021;47:164-168.

Holland KM, Jones C, Vivolo-Kantor AM, et al. Trends in US emergency
department visits for mental health, overdose, and violence out-
comes before and during the COVID-19 pandemic. JAMA Psychiatry.
2021;78(4):372-379.

Dubé JP, Smith MM, Sherry SB, Hewitt PL, Stewart SH. Suicide behav-
iors during the COVID-19 pandemic: a meta-analysis of 54 studies.
Psychiatry Res. 2021;301:113998.

Barry R, Rehm J, de Oliveira C, Gozdyra P, Kurdyak P. Rurality and
risk of suicide attempts and death by suicide among people living in
four English-speaking high-income countries: a systematic review and
meta-analysis. Can J Psychiatry. 2020;65(7):441-447.

Cabinet for Health and Family Services. Department of Public Health.
2020. Accessed April 19, 2022. https://chfs.ky.gov/agencies/dph/
covid19/healthcarefinalsteps.pdf

Sullivan KM, Dean A, Soe MM. OpenEpi: a web-based epidemio-
logic and statistical calculator for public health. Public Health Rep.
2009;124(3):471-474.

Pirkis J, John A, Shin S, et al. Suicide trends in the early months of
the COVID-19 pandemic: an interrupted time-series analysis of pre-
liminary data from 21 countries. Lancet Psychiatry. 2021;8(7):579-
588.

Hernandez-Calle D, Martinez-Alés G, Mediavilla R, Aguirre P,
Rodriguez-Vega B, Bravo-Ortiz MF. Trends in psychiatric emergency
department visits due to suicidal ideation and suicide attempts during
the COVID-19 pandemic in Madrid, Spain. J Clin Psychiatry. 2020
Sep 1;81(5):20113419. https://doi.org/10.4088/JCP.20113419. PMID:
32898342.

American Academy of Pediatrics. Stages of Adolesence. 2022.
Accessed April 19, 2022. https://www.healthychildren.org/English/
ages-stages/teen/Pages/Stages-of-Adolescence.aspx

Morales DA, Barksdale CL, Beckel-Mitchener AC. A call to action to
address rural mental health disparities. J Clin Transl Sci. 2020;4(5):463-
467.

Haynes TF, Cheney AM, Sullivan JG, et al. Addressing mental health
needs: perspectives of African Americans living in the rural south.
Psychiatr Serv. 2017;68(6):573-578.

Lindsey MA, Sheftall AH, Xiao Y, Joe S. Trends of suicidal behav-
iors among high school students in the United States: 1991-2017.
Pediatrics. 2019 Nov;144(5):we20191187. https://doi.org/10.1542/
peds.2019-1187. Epub 2019 Oct 14. PMID: 31611338; PMCID:
PMC7299440.

Xiao Y, Cerel J, Mann JJ. Temporal trends in suicidal ideation and
attempts among US adolescents by sex and race/ethnicity, 1991-
2019. JAMA Netw Open. 2021;4(6):e2113513.

Sheftall AH, Vakil F, Ruch DA, Boyd RC, Lindsey MA, Bridge JA. Black
youth suicide: investigation of current trends and precipitating circum-
stances. J Am Acad Child Adolesc Psychiatry. 2022 May;61(5):662-675.
https://doi.org/10.1016/j.jaac.2021.08.021. Epub 2021 Sep 9. PMID:
34509592; PMCID: PMC8904650.


https://www.cdc.gov/suicide/facts/index.html
https://www.cdc.gov/suicide/facts/index.html
https://www.nimh.nih.gov/health/statistics/suicide
https://suicidology.org/wp-content/uploads/2021/01/2019datapgsv2b.pdf
https://suicidology.org/wp-content/uploads/2021/01/2019datapgsv2b.pdf
https://www.census.gov/library/stories/state-by-state/kentucky-population-change-between-census-decade.html
https://www.census.gov/library/stories/state-by-state/kentucky-population-change-between-census-decade.html
https://nida.nih.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms
https://nida.nih.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms
https://nida.nih.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms
https://www.cdc.gov/nchs/pressroom/sosmap/drug_poisoning_mortality/drug_poisoning.htm
https://www.cdc.gov/nchs/pressroom/sosmap/drug_poisoning_mortality/drug_poisoning.htm
https://www.census.gov/library/stories/state-by-state/kentucky-population-change-between-census-decade.html
https://www.census.gov/library/stories/state-by-state/kentucky-population-change-between-census-decade.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://governor.ky.gov/covid19
https://www.nashp.org/governors-prioritize-health-for-all/
https://www.nashp.org/governors-prioritize-health-for-all/
https://cew.georgetown.edu/cew-reports/jobtracker/
https://www.drugabuse.gov/drug-topics/comorbidity/covid-19-substance-use
https://www.drugabuse.gov/drug-topics/comorbidity/covid-19-substance-use
https://doi.org/10.1080/13811118.2021.1887023
https://chfs.ky.gov/agencies/dph/covid19/healthcarefinalsteps.pdf
https://chfs.ky.gov/agencies/dph/covid19/healthcarefinalsteps.pdf
https://doi.org/10.4088/JCP.20l13419
https://www.healthychildren.org/English/ages-stages/teen/Pages/Stages-of-Adolescence.aspx
https://www.healthychildren.org/English/ages-stages/teen/Pages/Stages-of-Adolescence.aspx
https://doi.org/10.1542/peds.2019-1187
https://doi.org/10.1542/peds.2019-1187
https://doi.org/10.1016/j.jaac.2021.08.021

SALT ET AL.

38.

39.

40.

41.

Center for Disease Control and Prevention. Overdose Deaths Accel-
erating During COVID-19. 2021.

National Institute on Drug Abuse. Kentucky: Opioid-Involved Deaths
and Related Harms. Secondary Kentucky: Opioid-Involved Deaths
and Related Harms 2021. https://www.drugabuse.gov/drug-
topics/opioids/opioid-summaries-by-state/kentucky-opioid-
involved-deaths-related-harms#:~:text=In%20Kentucky%2C%
20there%20were%20989,(a%20rate%200f%207.2)

Brenner MH, Bhugra D. Acceleration of anxiety, depression, and sui-
cide: secondary effects of economic disruption related to COVID-19.
Front Psychiatry. 2020;11:592467.

Bureau of Labor Statistics. The Employment Situation. 2021. Accessed
April 19,2022. https://www.bls.gov/news.release/pdf/empsit.pdf

42. Kansas

B rHe sournAL oF RURAL HEALTH &N | -

Government. State Releases County Unemploy-
ment Data for June 2021. 2021. Accessed April 19, 2022.
https://kentucky.gov/Pages/Activity-stream.aspx?n=Education
Cabinet&prld=508

How to cite this article: Salt E, Wiggins AT, Cerel J, et al.
Increased rates of suicide ideation and attempts in rural
dwellers following the SARS-CoV-2 pandemic. J Rural Health.
2022;1-9.https://doi.org/10.1111/jrh.12686


https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms%23:~:text=In%20Kentucky%2C%20there%20were%20989,(a%20rate%20of%207.2)
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms%23:~:text=In%20Kentucky%2C%20there%20were%20989,(a%20rate%20of%207.2)
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms%23:~:text=In%20Kentucky%2C%20there%20were%20989,(a%20rate%20of%207.2)
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/kentucky-opioid-involved-deaths-related-harms%23:~:text=In%20Kentucky%2C%20there%20were%20989,(a%20rate%20of%207.2)
https://www.bls.gov/news.release/pdf/empsit.pdf
https://kentucky.gov/Pages/Activity-stream.aspx?n=EducationCabinet&prId=508
https://kentucky.gov/Pages/Activity-stream.aspx?n=EducationCabinet&prId=508
https://doi.org/10.1111/jrh.12686

	Increased rates of suicide ideation and attempts in rural dwellers following the SARS-CoV-2 pandemic
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Data analysis

	RESULTS
	Description of results for combined adult and pediatric samples
	Description of results for adult sample
	Description of results for pediatric sample

	DISCUSSION
	Strengths and limitations

	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	DISCLOSURES
	ORCID
	REFERENCES


