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ABSTRACT

Background: The coronavirus disease 2019 (COVID-19) pandemic resulted in widespread psychosocial dis-
ruption, which may impact suicidal thoughts and behaviours. This study characterizes adult suicide-
related emergency department (ED) encounters and patient characteristics during the COVID-19 pandemic
in 2020 compared to the year prior.

Methods: Retrospective cross-sectional study in a large, integrated, community-based health system of
adults (>18-years-old) with suicide-related ED encounters (defined by the Centres for Disease Control-
recommended International Statistical Classification of Diseases [ICD-10-CM] codes) during the COVID-19
pandemic compared to the same period in 2019. Population-level incidence rate ratios (IRRs) compared
suicide-related ED encounters in 2020 to 2019. Patient characteristics for the first suicide-related ED visit
for each period were used to calculate percent relative change comparing 2020 to 2019.

Findings: Of 10,651 suicide-related ED encounters in 2020 and 11,476 in 2019, 49.6% and 51.6% were for
females and the mean age was 38+17 and 38+16 years-old, respectively. Suicide-related ED encounters
significantly declined in each month of 2020 (IRR 0.71-0.91, p<.05), but were equivalent to 2019 levels
June-August. Adults in 2020 were more likely to have co-occurring substance use disorders (+15+7%; 95%
CI 7-0-24-4%) or have no mental health or suicide diagnosis associated with an outpatient visit in the last
year (+21-1%, 95% Cl: 12-5-29+6) compared to 2019.

Interpretation: Adults with suicidal thoughts and behaviours during the COVID-19 pandemic in 2020 had
distinct social and psychiatric characteristics compared to patients in the prior year. These findings can
help inform health system responses to mental health needs.

© 2021 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Research in context

Evidence before this study

Given the widespread disruption to daily life caused by
the coronavirus disease 2019 (COVID-19) pandemic, many ex-
perts have speculated that suicidal thoughts and behaviors

would increase. Prior to this study, mean counts of suicide
attempts in US emergency departments (EDs) were shown to
have increased from March to October of 2020, while overall
suicide mortality declined.

Added value of this study
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This study provides population-level data regarding the
incidence of suicidal thoughts and behaviors of adults during
the COVID-19 pandemic, along with their demographic and
mental health characteristics.
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Implications of all the available evidence

Adults with suicidal thoughts and behaviors during the
COVID-19 pandemic in 2020 had distinct social and psychi-
atric characteristics compared to patients in the prior year.
Understanding population-level changes in patient character-
istics may further elucidate how to customize care strategies.
These findings can help inform health system responses to
mental health needs.

1. Introduction

Suicide is a leading cause of death in adults in the USA. It
is the second most common cause of death in adults age 18-
34, the fourth in adults aged 35-54 years, and the 10t overall
[1]. Over the past two decades, suicide mortality in the USA in-
creased 35%; from 105 per 100,000 in 1999 to 142 per 100,000
in 2018 [2]. The prevalence of suicidal thoughts and behaviours is
higher than deaths alone, with 4-8% of US adults aged 18 years
and older reporting serious thoughts about suicide in 2019. Given
the widespread disruption to daily life caused by the coronavirus
disease 2019 (COVID-19) pandemic, many experts have speculated
that suicidal thoughts and behaviours would increase. Indeed, sur-
vey data suggest a significant psychological impact of quaran-
tine [3] with surges in anxiety, depression, and substance use [4],
which are risk factors for suicidal thoughts and behaviors [5,6].
Studies have found that outpatient mental health encounters have
increased at times during the pandemic [7]. Recent reports have
shown that mean counts of suicide attempts in US emergency de-
partments (EDs) increased from March to October of 2020 [8], yet
overall suicide mortality has declined [9]. Available evidence indi-
cates no change in suicide rates during the initial months of the
pandemic [10], however population-level data are lacking regard-
ing the incidence of suicidal thoughts and behaviours of adults
during the remainder of COVID-19 pandemic, along with their de-
mographic and mental health characteristics. Such data are needed
to clarify relations between the COVID-19 pandemic and adult sui-
cidal thoughts and behaviours.

This study compared adult ED encounters for suicidal thoughts
or behaviours during the COVID-19 pandemic to the same pe-
riod the year prior in a large, integrated health care system
serving more than four million patients. Further, we examined
the characteristics of patients presenting to the ED with suicidal
thoughts or behaviours during the COVID-19 pandemic relative to
the same period in 2019. Given the widespread psychosocial dis-
ruption and psychological distress caused by the COVID-19 pan-
demic, we hypothesized that ED encounters for suicidal thoughts
and behaviours would increase during the pandemic.

2. Materials and Methods
2.1. Study Setting and Design

This retrospective, observational study took place in Kaiser Per-
manente Northern California (KPNC), a large community, primar-
ily employer-based, health system in the USA serving more than
four million patients (an estimated 30% of the regional popula-
tion). KPNC patients are highly representative of the ethnic and
socioeconomic diversity of the surrounding and state-wide popula-
tion [11]. The analytic sample was derived using electronic health
record (EHR) data for patients seeking emergency care for suicidal
thoughts or behaviours between January 1, 2020 to December 15,
2020, and the corresponding dates in 2019. The Research Determi-
nation Committee for KPNC determined that the project does not
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meet the regulatory definition of research involving human sub-
jects per 45 CFR 46. 102(d). The research was conducted in accor-
dance with the principles of the Declaration of Helsinki.

2.2. Measurements

Encounters for suicidal thoughts and behaviours were deter-
mined using International Statistical Classification of Diseases and
Related Health Problems, clinical modification (ICD-10-CM) diag-
nostic codes recommended by the Centres for Disease Control
and Prevention: R45.85, T14.91, T36.xx3(4)-T50.xx2(4), T51.xx2(4)-
T65.xx2(4), T71.xx2(4), X71-X83 [12]. Choice of primary measure:
ICD-10-CM codes provide a standardized way to report EHR data
and are widely used for such studies. Patient-level characteristics
were abstracted from the first suicide-related encounter for the
time period of KPNC members with at least 1-year of membership.
Acuity at ED presentation was defined as visits coded as resusci-
tative, emergent, or urgent. Patient diagnoses associated with the
suicide-related ED encounter were categorized as follows: men-
tal health substance use (psychiatric diagnoses F10-19, excluding
tobacco usage); mental health non-substance (psychiatric, includ-
ing: F20-29, F30-31, F32-39, F40-43.12, F43.2-43.9, and F70-98);
and other non-mental health diagnoses (representing <1% of pa-
tient visits) according to ICD-10-CM diagnostic codes. We collected
a history of encounters associated with a mental health or sui-
cide diagnosis in the past one and two years in any outpatient (in-
person or telehealth) setting, or in emergency or inpatient settings
in the last year, as a dichotomous variable. State-wide COVID-19
case and hospitalization data were from Government Operations
Agency sponsors data.ca.gov, a state-wide open data portal.

2.3. Primary Data Analysis

Monthly data from 2019 and 2020 for suicidal thought and be-
haviour ED encounters relative to the health system population for
adults 18-years-old or older (per 100,000 persons) were used to
calculate incidence rates (IRs) and IR ratios (IRRs) using a Poisson
model fitted as a log-linear regression with an offset equal to the
natural logarithm of person-time for each month. As these data
aim to capture the incidence of suicide-related ED encounters, the
same individual may be represented more than once in these data.
Unique patient-level data were examined and compared between
the two years for an individual member’s first visit to the ED for
suicidal thoughts or behaviours during either period. For this anal-
ysis, data were limited to patients with one year of continuous
membership to facilitate capture of demographic and health his-
tory variables. We obtained the percent relative change by dividing
the difference in proportion risk in each period by the correspond-
ing proportion in 2019: [(%2020 - %2019)/ %2019]*100 (i.e. [relative
risk -1] *100).

A two-sided p < .05 was considered statistically significant. All
analyses were conducted with SAS (version 9.4; SAS Institute, Inc.,
Cary, NC).

2.4. Role of the Funding Source

This project was supported by The Permanente Medical Group
(TPMG) Delivery Science and Applied Research program. Drs. K.
Ridout’s and Vinson’s time was supported by The Permanente
Medical Group’s Physician Researcher Program. The funding source
had no role in the design and conduct of the study; collection,
management, analysis, or interpretation of the data; preparation,
review, or approval of the manuscript; or decision to submit the
manuscript for publication.
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Figure 1. Monthly adult emergency department encounters for suicidal thoughts and behaviors for 2019, 2020

Overall emergency department (ED) visits for suicidal thoughts or behaviors for adults 18-years-old or older. ED visits for suicidal thoughts or behaviors decreased after the
initial California shelter-in-place orders, as did overall ED volume during this time. ED visits for suicidal thoughts or behaviors returned to 2019 levels towards the beginning
of June through August 2020, then decreased below 2019 levels again from September 2020 forward. ED utilization and Kaiser Permanente Northern California (KPNC)
population data obtained from The KPNC electronic health record; statewide COVID-19 case and hospitalization data were from Government Operations Agency sponsors
data.ca.gov, a statewide open data portal. COVID-19 = coronavirus disease 2019; Jan=January; Feb=February; Mar=March; Apr=April; Jun=June; Jul=July; Aug=August;

Sep=September; Oct=0ctober; Nov=November; Dec=December.

Table 1

Incidence rate ratios (IRRs) for adult emergency department encounters for suicidal thoughts or behaviors

2019, 2020
Month IR 2019 N 2019 IR 2020 N 2020  IRR (95% CI) P-value
January 29.7,(27.9,31.6) 1006 28.9, (27.1,30.7) 999 0.97 (0.89, 1.06)  0.513
February 27.8,(26.1,29.6) 943 29.0, (27.3,30.9) 1013 1.05 (0.96, 1.14)  0.327
March 31.6, (29.7,33.5) 1072 25.1, (23.5,26.8) 875 0.79 (0.73, 0.87)  <.0001
April 29.7, (27.9,31.6) 1007 21.1, (19.6,22.6) 735 0.71 (0.65, 0.78)  <.0001
May 28.8, (27,30.6) 976 25.9, (24.2,27.6) 903 0.90 (0.82, 0.98)  0.021
June 289, (27.1,30.7) 979 27.8,(26.1,29.6) 970 0.96 (0.88, 1.05)  0.396
July 28.2, (26.5,30.1) 957 27.6,(25.9,29.4) 963 0.98 (0.89, 1.07) 0.612
August 29.3, (27.6,31.2) 995 28.9, (27.2,30.7) 1009 0.98 (0.90, 1.07)  0.728
September  32.9, (31,34.9) 1115 28.5, (26.8,30.3) 997 0.87 (0.80, 0.94)  0.001
October 30.0, (28.2,31.9) 1019 27.5,(25.8,29.2) 959 0.91 (0.84, 1.00)  0.046
November 27.7, (26,29.5) 940 23.8, (22.3,25.5) 832 0.86 (0.78, 0.94)  0.002
December 13.8, (12.6,15.1) 467 114, (10.3,12.6) 396 0.83 (0.73, 0.95)  0.006

IR=incidence rate; CI=Confidence Interval. IR calculated with respect to the average Kaiser Permanente North-

ern California adult population per month.

3. Results

3.1. Adult suicide-related ED encounters during the COVID-19
pandemic

There were 10,651 adult suicide-related ED encounters (8,190
unique patients) in 2020 and 11,476 (8,949 unique patients) in
2019. The incidence rate of ED suicide-related encounters during
the COVID-19 pandemic differed from the year prior (Figure 1).
Suicide-related ED encounters declined after the initial local and
state shelter-in-place orders in March (IRR 0-79, 95% CI: 0-73 to
0-87, Table 1), April (IRR 0-71, 95% CI: 0-65 to 0-78), and May 2020
(IRR 090, 95%CI: 0-82, 0-98); rebounded to pre-pandemic levels
from June through August, then decreased for the remainder of

2020, with significantly lower IRRs for September (0-87; 95% CI:
0-80 to 0-94), October (0-91; 95% CI: 0:84 to 1-00), November (0.86;
95% CI: 0-78 to 0-94), and December (0-83; 95% CI: 0-73 to 0-95).

3.2. Characteristics of adults with suicidal thoughts or behaviours
during the COVID-19 pandemic

Patient-level characteristics were extracted from the EHR for
patients with one-year continuous KPNC enrollment from the ED
encounter index date (N=5,390 in 2019 and N=4,671 in 2020).
During the 2020 COVID-19 pandemic period, there were no sig-
nificant differences in the age, race/ethnicity, or gender of patients
with suicide-related ED encounters compared to the same time pe-
riod in 2019 (Table 2) except encounters among adults aged 40-64-
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Table 2

Characteristics of adults with suicide-related emergency department (ED) encounters

The Lancet Regional Health - Americas 4 (2021) 100078

March 10th-Dec
15th, 2019
N, % (95% CI)

March 10th-Dec
15th, 2020
N, % (95% CI)

% change= (2020%-
2019%)/2019%
(95% CI)

Patient Characteristic N=4,208 N=3,437
Race White 2166, 51-5%, 1820, 53+0%, 249, (-1+5,7:2)
(50+0,530) (513,54+6)
Asian 417, 9:9%, 328, 9-5%, -3+7, (-17+2,9+8)
(9+0,10-8) (8+6,10-5)
African American 422, 10-0%, 326, 9-5%, -5¢4, (-18+7,7+9)
(9+1,10+9) (85,10+5)
Latinx 720,171%, 598,17+4%, 1+7, (-8+3,11+6)
(16+0,18-2) (16+1,18+7)
Other 386, 9-2%, 264,7-7%, (6+8,8+6) -16-3, (-29-9,-2:7)
(83,10-0)
Unknown 97, 23%, (1:9,2+8) 101,2:9%, (2+4,3+5) 2745, (-3+9,58+9)
Age, years 18- 25 1403,33+3%, 1198,34-9%, 445, (-1+9,11-0)
(31+9,34-8) (33:3,36+4)
26- 39 1011, 24-0%, 819,23+8%, -0-8, (-8+8,7-2)
(22+7,25-3) (22+4,253)
40- 64 1317,31+3%, 993,28+9%, -7+7, (-14-3,-1-1)
(29+9,32+7) (27+4,30+4)
65+ 477,11-3%, 427,12+4%, 9¢6, (-3+3,22:5)
(10+4,12-3) (11+3,135)
Gender F 2472,58:7%, 1963,57+1%, -2:8, (-6+6,1-0)
(57-3,60-2) (55°5,58:8)
M 1736,41+3%, 1474,429%, 440, (-1+4,9:3)
(39-8,42-7) (41+2,44-5)
Acuity Resuscitative/ 3819,90-8%, 3095,90-0%, -0-8, (-2¢2,0-7)
Emergent (89:9,91+6) (89:0,91-1)
Urgent 360, 8+6%, (7-7,9-4)  320,9-3%, 88, (-6°2,23+9)
(83,10:3)
Non-urgent 29, 0-7%, (0+4,0-9) 22,0-6%, (0+4,0-9) -7-1, (-60-2,45-9)
Diagnoses at ED encounter Suicide-related Dx 233, 55%, (4+8,6-2) 97,2-8%, (2+3,3+4) -49-0, (-65-0, -33-0)
only
Substance Abuse 932,22+1%, 881,256%, 15-7, (7-0,24-4)
(20+9,23+4) (24+2,27-1)
Psychiatric 2663,633%, 2208,64-2%, 15, (-1-9,4-9)
(61-8,64-7) (62+6,65°8)
Non-mental health 380, 9:0%, (8+2,9:9)  251,7-3%, (64,8:2) -19-1, (-32-7, -5-5)
Disposition post ED Home 2046,48+6%, 1604,46+7%, -4:0, (-8+6,0+6)
(47+1,50-1) (45+0,48:3)
Inpatient 2162,51+4%, 1833,53+3%, 348, (-0+6,8:2)
(49+9,529) (51+7,55+0)
Mental health or suicide diagnosis associated No 604,14+4%, 613,17-8%, 24-3, (12-7,35-8)
with an outpatient visit in the last two years (13+3,15+4) (16+6,19-1)
Yes 3604,85+6%, 2824,82:2%, -4-1, (-6¢0,-2-1)
(84+6,86+7) (80+9,83+4)
Mental health or suicide diagnosis associated No 975,23+2%, 964,280%, 21-1, (12+5,29-6)
with an outpatient visit in the last year (21+9,24-4) (26+5,29+5)
Yes 3233,768%, 2473,72+0%, -6-3, (-89,-3-8)
(75+6,78+1) (705,73+5)
ED visit for mental health or suicide in last year No 3798,90-3%, 3116,90-7%, 044, (-1-0,1+9)
(89+4,91-2) (89:7,91+6)
Yes 410, 9+7%, 321,93%, -4+1, (-177,9+4)
(8+8,106) (8+4,10-3)
Psychiatric inpatient in the last year No 3957, 94-0%, 3207,93-3%, -0+8, (-1+9,0+4)
(93:3,94-8) (92+5,94-1)
Yes 251, 6:0%, (5°2,6°7)  230,6:7%, (5°9,7°5) 122, (-6¢3,30+6)

ED=emergency department, CI=confidence interval. Percent relative change is calculated as follows: [(%2020 - %2019)/ % 2019]*100. For diagnoses at ED
encounter, all patients had a suicide diagnosis. Only one additional diagnosis in addition to the suicide code was pulled per patient encounter. Only first
encounters in the given time frame were included for patients with one-year continuous Kaiser Permanente insurance from the ED index date. Bolded

text indicated CI did not cross zero.

years-old, which were lower (-7+7, 95% CI: -14-3, -1-1), and among
those reporting race as ‘Other’ (-16-3, 95% CI: 29:9, 2:7). There was
no difference in acuity of suicide-related visits.

3.3. Co-occurring mental health diagnoses and mental health history
Compared to 2019, the primary diagnosis during ED encounters

in 2020 differed, with 15-7% higher substance use disorders (95%
Cl: 7-0, 24-4), and 49-0% lower individuals presenting with suici-

dal thoughts or behaviours alone (95% CI: -65+0, -33+0). There was
an increase in patients with suicide-related ED encounters with-
out a two-year history of a mental health or suicide diagnosis in
any outpatient setting (24:3% in 2020 compared to 2019; 95% CI:
127, 35-8), or a history of mental health or suicide diagnosis in
any outpatient setting in the last year (21:1% higher, 95% CI: 12-5,
29-6). There was no significant change in the proportion of adults
seeking care with a history of psychiatric inpatient hospitalization
or previous ED encounters for suicidal thoughts or behaviours or
mental health.
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4. Discussion

These data show that, during the COVID-19 pandemic in 2020,
rates of adult suicide-related ED encounters did not increase and at
times decreased as compared to rates in 2019. Most of the demo-
graphic characteristics of patients did not change between the two
time periods. However, a significantly greater proportion of pa-
tients presenting for suicide-related encounters in 2020 had a sub-
stance use disorder documented at the time of the ED encounter
and had no two-year history of outpatient encounters for mental
health or suicide diagnoses compared to 2019.

Suicide-related ED visits were lower than expected given 2019
levels specifically during the initial local and state shelter-in-place
orders (March through May) and in the fall of 2020. These changes
could reflect decreased suicidal thoughts and behaviours in this
population, a decreased need for ED visits during the pandemic,
or avoidance of the ED environment due to pandemic-related con-
cerns. A recent report showed an absolute reduction in suicide-
related mortality in 2020 compared to the year prior in the to-
tal US population [9]. Interpreted together, it seems the reduction
in ED encounters for suicidal thoughts and behaviours may reflect
patient symptoms. Previous reports showed an increase in suicide-
related ED encounters after the national, 15-day proclamation to
shelter-in-place relative to all ED encounters [8], but a decrease
in absolute numbers relative to the population in 18-25-year-olds
[13]. Differences between studies are likely explained both by con-
tinued state-wide shelter-in-place orders, the denominators used,
and by the age groups included in the studies. In this investigation,
we examined ED encounters for adults aged 18 years and above,
while the previous report included individuals 10 years or older
[8]. Separately, we examined suicidal thoughts and behaviours in
youth 5- to 17-years-old and found that youth suicide-related ED
encounters accounted for a larger proportion of ED visits during
the pandemic compared to the year prior [14]. Of note, in the cur-
rent analysis, there was a 7.7% decrease in suicide-related ED visits
by adults 40-64-years-old, which likely contributes to the overall
decrease in ED visits for suicidal thoughts or behaviours. It is un-
clear if these trends represent reactions to the pandemic or secular
trends in suicidal thoughts and behaviours in this population.

There were no differences in the race/ethnicity or gender of pa-
tients with suicide-related ED encounters compared to 2019; how-
ever, there was a significant change in the other problems diag-
nosed at the time of the ED encounter in addition to suicidal
thoughts or behaviours, with relatively more encounters having co-
occurring substance use diagnoses. These data are consistent with
national studies of substance use during the pandemic [15-17], and
with our findings of increased encounters for substance use disor-
ders during the initial months of the COVID-19 pandemic [7]. Peo-
ple may be using alcohol or drugs to cope with the psychological
stressors of the pandemic, triggering or exacerbating such disor-
ders. Additionally, fewer patients presenting with suicidal thoughts
or behaviours had a history of any outpatient encounter for a men-
tal health diagnosis in their medical record for the last one or
two years. Together, these data suggest that there were significant
changes in the co-occurring mental health diagnoses and mental
health history of patients seeking ED care for suicidal thoughts or
behaviours during the pandemic.

Study limitations include the use of KPNC EHR data only. Pa-
tients presenting with suicidal thoughts or behaviours to non-
KPNC facilities or patients experiencing these symptoms but not
seeking care are not represented. We did not have access to reli-
able and recent suicide death data occurring outside of KPNC fa-
cilities, which again could lead to underestimates in the incidence
of suicidal behaviours. As we examined 2019 and 2020 data only,
these data may reflect secular trends in suicide; further longitudi-
nal data is needed. We did not evaluate suicidal thoughts and be-
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haviours separately given the diagnostic overlap of the ICD-10-CM
codes clinically; this could be an area of future study.

These findings suggest that, despite large psychosocial disrup-
tion, fewer adults presented to the ED for suicidal thoughts or be-
haviours compared to 2019. In our previous work, we reported a
large increase in telehealth for outpatient mental health care dur-
ing the initial months of the COVID-19 pandemic [7]. Most of these
outpatient encounters were for individuals with a history of men-
tal health care in the outpatient setting [7]. It may be that for
patients familiar with seeking outpatient mental health care, con-
necting with outpatient resources during the pandemic is some-
what easier, preventing suicide-related ED encounters. However,
there were more patients presenting to the ED with suicide-related
concerns with no history of mental healthcare in outpatient set-
tings in the last one or two years. These data can help inform fu-
ture work aimed at modelling and making inferences about this
population. Future work is needed to examine these findings in
the context of broader secular trends. Novel care strategies, such
as technology-based care [18], and investing in ED-based resources
may also be valuable in addressing the needs of this population.
Understanding population-level changes in patient characteristics
may further elucidate how to customize care strategies and con-
textualize these findings as relative to overall demographic changes
in the KPNC population. Finally, psychologically vulnerable popula-
tions may be especially susceptible to substance use in response to
environmental stressors, and identification and prevention efforts
could help reduce these risky behaviours closely related to suicidal
thoughts and behaviours.
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