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Objective: Sutter Health launched system‐wide general
population standardized suicide screening with the
Columbia‐Suicide Severity Rating Scale (C‐SSRS) screen
(triage) version in 23 hospitals in 2019, replacing a one‐
question “danger to self” (DTS) assessment. This study
analyzed the impact of C‐SSRS implementation on
screening rates, positive screenings, and documented
psychiatric care within 90 days for all patients and a
subgroup diagnosed with Major Depressive Disor-
der (MDD).

Methods: Adults seen at hospitals in the pre‐period (July 1,
2017−June 30, 2019) and post‐period (July 1, 2019−
December 31, 2020) were identified using electronic health
records. Outcomes were compared using chi‐square sta-
tistics and interrupted time series (ITS) models.

Results: Pre‐period, 92.8% (740,984/798,653) of patients
were screened by DTS versus 84.6% (504,015/595,915) by
C‐SSRS in the post‐period. Positive screening rates were
1.5% pre‐period and 2.2% post‐period, and 9.2% pre‐

period versus 10.8% post‐period for those with MDD.
Among individuals with positive screenings, 64.0% (pre‐
period) had documented follow‐up psychiatric care versus
52.5% post‐period and 66.4% of those with moderate or
high‐risk. Among all patients seen there was an overall
increase in documentation of psychiatric care within 90
days (0.87% pre‐ to 0.96% post‐period). ITS models
revealed a 9.6% decline in screening, 1.3% increase in
positive screenings, and 12.9% decline in documented
psychiatric care following C‐SSRS implementation (all
p < 0.01).

Conclusions: Following implementation, there was
meaningful increase in suicide risk identification, and an
increase in the proportion of patients with documented
psychiatric care. Observed relative declines in screening
warrant future research examining opportunities and bar-
riers to general population C‐SSRS use.
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Suicide is a pervasive and growing public health issue in
the United States (1, 2), yet screening for suicide risk re-
mains limited. Suicide risk screening is more common
among individuals with mental health disorders who are
known to have increased suicide risk (3, 4), with depres-
sive and anxiety disorders being the most common among
individuals who die by suicide (4). Major Depressive
Disorder (MDD) has a high lifetime prevalence of 20.6%
in the general population (5) and is associated with sui-
cidality (6, 7). Coordinated efforts to improve earlier
identification of people with suicide risk are urgently

needed in order to connect them with appropriate care
and prevent suicide deaths (8). Research indicates that
83% of individuals who died by suicide received health-
care in the year prior to their death (9, 10), yet many of
these people are not being identified as at‐risk. These
statistics represent a missed opportunity for intervention.
Insufficient detection, monitoring, and follow‐up in-
terventions in healthcare settings contribute to suicide
deaths (11–13). Effective interventions such as safety
planning and psychotherapy exist (14, 15), but are not
consistently available.
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Many people with suicide risk present for care in acute
care settings, including emergency departments (EDs) (16,
17). The ED‐SAFE study demonstrated the effectiveness of
universal suicide screening in EDs and brief interventions
to reduce suicide attempts (18, 19). In 2018, The Joint
Commission revised its National Patient Safety Goal re-
quirements by standardizing suicide screening in behav-
ioral health acute care settings and recommending use of
validated suicide screening tools such as the C‐SSRS (20,
21). The C‐SSRS screen version (triage version) is a 6‐item
questionnaire which detects suicide risk and severity and
immediacy of suicide risk (22, 23), and its validity and
feasibility has been established in emergency, psychiatric
department, and general inpatient departments (24–26).
While a number of health systems have adopted C‐SSRS
screening (27), there is little mention of prior screening
methods except recognition of the need for a standardized
approach (22, 23). It is unknown whether screening with
C‐SSRS compared to pre‐existing un‐validated screening
questions has led to measurable changes in important
population health outcomes.

Whereas the C‐SSRS is often administered based on
evidence of suicide risk or existing mental health needs
(24, 25, 28), this retrospective study examined the imple-
mentation of the C‐SSRS within the general population.
Specifically, this study evaluated the impact of switching
from a single “Danger to Self” (DTS) screening question to
the C‐SSRS questionnaire for all patients seen in its 23
acute care hospitals with respect to three outcomes: rates
of (1) screening, (2) positive screenings for suicide risk, and
(3) documentation of follow‐up psychiatric care within the
electronic health record (EHR).

Setting and Screening Methods
This research took place at Sutter Health, a large inte-
grated healthcare delivery system in northern California
which cares for approximately 3.5 million people each year
in 100þ ambulatory clinics, 23 acute‐care hospitals, four
acute care behavioral health centers, and 6 ambulatory
behavioral health clinics. Prior to the C‐SSRS imple-
mentation, clinicians answered one question in the EHR
about whether “DTS,” such as suicidal ideation or behavior
or other self‐harm indicators were observed or expressed
from a patient. DTS was assessed by RNs/clinicians and
was required as part of the standard admission process
across Sutter Health hospitals. DTS was based on clinical
judgment and the wording of the questions asked and
exactly when it was assessed varied across the hospitals.

Implementation of the C‐SSRS in these acute care
hospitals and the population identified with suicide risk by
C‐SSRS has been fully described elsewhere (29). Sutter
Health first piloted use of the screen version (triage
version) of the C‐SSRS in one general ED and two acute
care behavioral health departments, then launched system‐
wide standardized use of the C‐SSRS on July 1, 2019, in all
acute care facilities, replacing the DTS question, and

integrating C‐SSRS screening questions into the EHR. A
workgroup of system stakeholders coordinated the
implementation and met regularly. This group also orga-
nized standardized 20‐min C‐SSRS trainings conducted
online or in person for approximately 9000 acute care
registered nurses, including training on administration and
entry in the EHR. The C‐SSRS is administered verbally,
primarily by nurses, in EDs and inpatient acute care set-
tings to all patients 10 years or older. With guidance from
the developers of the C‐SSRS, individuals' responses were
assigned to either low, moderate, or high risk categories
(Online Supplement Table S1), along with accompanying
practice recommendations. Low risk recommendations
included considering mental health referrals, and for
moderate or high risk included further assessment, im-
mediate provider notification and mental health consul-
tations, and additional safety precautions for high risk
individuals.

METHODS

This EHR‐based observational cohort study analyzed
changes in rates of screenings, positive screenings, and
documented psychiatric care associated with the imple-
mentation of the C‐SSRS. The study period included a 24‐
month pre‐launch “pre‐period” (July 1, 2017 to June 30,
2019) and 18‐month “post‐period” (July 1, 2019 to
December 31, 2020). The cohort of patients seen included
unique adults (age ≥18) in each time period with an index
encounter at any of the 23 hospitals. For patients with
multiple hospital encounters within the time period, their
first encounter with a completed screening served as the
index encounter, or if they were never screened, their first
hospital encounter served as the index encounter. This

HIGHLIGHTS

� Twenty‐three hospitals switched from using a “danger to
self” (DTS) question among the adult general population
to standardized suicide screening with the Columbia‐
Suicide Severity Rating Scale (C‐SSRS).
� This change led to a decrease in the proportion of pa-
tients screened (92.8% to 84.6%) and a meaningful in-
crease in rates of positive screening (with suicide risk)
from 1.5% to 2.2%

� Among all patients seen there was an overall increase in
patients with subsequent documentation of psychiatric
care within 90 days (0.87% pre‐ to 0.96% post‐period).
� Among people screening positive for suicidality, there
was a relative reduction in documented psychiatric care
within 90 days from 64.0% to 52.5%, likely due to C‐SSRS
identifying people with low risk suicidal ideation.

� Switching from the unvalidated “DTS” question to using
the validated C‐SSRS resulted in successfully identifying
more patients at risk for suicide and the appropriate level
of care needed.
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study was reviewed and approved by Sutter Health's
institutional review board.

Primary Outcomes
In the pre‐period, screening was measured by presence of
response to the DTS question, and it was not possible to
measure level of suicide risk. In the post‐period, screening
was measured by presence of a complete C‐SSRS ques-
tionnaire. If patients had multiple screenings during a
hospitalization, the first complete screening was used.
Positive screening was defined in the pre‐period as having
DTS identified and in the post‐period as being identified
with low, moderate, or high risk by C‐SSRS.

A composite variable captured EHR documentation of
any psychiatric care within 90 days of the index encounter,
including transfer to psychiatric unit, discharge to psy-
chiatric hospital, or behavioral health consultation/
referral. Transfers and discharges to both Sutter and non‐
Sutter hospitals were retrieved from hospital discharge
data. Psychiatric consultations were limited to care within
Sutter's acute and ambulatory care system. Referrals to
psychiatric care were predominately within Sutter's sys-
tem, with the exception of referrals to a vendor responsible
for coordinating behavioral health for ambulatory care
patients in specific geographic areas. Other subsequent
care measured included patient hospitalization and length
of stay at the time of the index encounter, and additional
hospitalizations with mental health diagnoses recorded,
behavioral health acute care hospitalizations, ED visits,
and C‐SSRS or DTS screenings recorded.

Covariates
Other measures included patient information retrieved
from the EHR in the 12 months prior to and including
the index date. Sociodemographic characteristics
included age, sex, race, ethnicity, language spoken,
marital status, median household income for patient's
postal code, and insurance type. Healthcare utilization
included type of encounter (ED, inpatient, or observa-
tion), department of index encounter, and number of
prior primary care and ED encounters. Clinical charac-
teristics included diagnosis of type 2 diabetes, hyperten-
sion, cancer, congestive heart failure, chronic pulmonary
disease, and Charlson Comorbidity Index of 1 or more
(30). Mental health diagnoses included MDD, anxiety
disorder, depressive disorders, substance abuse disorder,
bipolar spectrum disorder, schizophrenia spectrum dis-
order, Attention‐Deficit/Hyperactivity Disorder, autism,
gender dysphoria, dementia, eating disorder, conduct/
disruptive disorder, personality disorder, and were
defined with International Classification of Diseases,
Tenth Revision (ICD‐10) codes used in the Mental Health
Research Network (31, 32). Prior suicide ideation was
measured by the presence of ICD‐10 codes (Online Sup-
plement Table S2).

Statistical Analysis
Descriptive statistics were used to describe population
characteristics and primary outcomes in the pre‐period
and post‐period. Subgroup analyses were conducted for
patients with: (1) evidence of MDD, and (2) moderate or
high risk identified by C‐SSRS. Patients with C‐SSRS
moderate or high risk were grouped for analysis based
on the logic that they most urgently need psychiatric
intervention, and individuals identified with low suicide
risk via C‐SSRS would be unlikely to screen positive using
the DTS question which was intended to capture imme-
diate danger. Data were analyzed using standard tests
(Wilcoxon rank‐sum tests for continuous variables and χ2

tests for categorical variables) with an alpha of 0.05 (two‐
sided) as the level of significance. Analyses were per-
formed using SAS version 9.4.

As this study analyzed simultaneous implementation of
the C‐SSRS at all hospitals without randomization, inter-
rupted time series (ITS) analyses were conducted on
monthly outcomes from July 2017 to December 2020 to
assess the longitudinal effects of the C‐SSRS implementa-
tion on the primary outcomes. ITS considered an expected
trend during the pre‐period and the trend observed in the
post‐period and identified changes in the trend between
time periods to evaluate the effectiveness of C‐SSRS
implementation (33, 34). Scatter plots of the time series
were also created to visualize trends and seasonal patterns.

Multiple ITS analyses were conducted for each
outcome and for each group. For the outcome Screening
Rate, two models were run separately for the overall pa-
tients seen and for the subgroup with MDD diagnosis. For
the outcome Positive Screening Rate, one model was
created for comparing the rate of positive screenings
among patients screened, another for the MDD subgroup
who were screened, and one model for positive DTS
screening pre‐period and C‐SSRS moderate or high risk
post period among patients screened. For the outcome
Documented Psychiatric Care Rate, three separate models
were run for all patients identified with positive screen-
ings, those with positive DTS screening pre‐period and C‐
SSRS moderate or high risk post‐period, and those with
MDD and positive screenings.

RESULTS

798,653 unique individuals were seen in the pre‐period and
595,915 in the post‐period (average per month: 33,277 pre‐
vs. 33,106 post‐period) (Table 1). The population (pre vs.
post) had a mean age of 48.8 versus 48.7, was 57.2% versus
56.5% female, and both time periods had similar distribu-
tions by race and ethnicity: Non‐Hispanic White 49.8%
versus 48.3%, Non‐Hispanic Black 11.3% versus 11.3%,
Hispanic 21.9% versus 23.0%, and Asian 9.6% versus 9.4%.
Patient characteristics and healthcare utilization were
similar in both time periods.
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TABLE 1. Patient population before and after implementation of the C‐SSRS, July 1, 2017 to December 31, 2020, n = 1,394,568.a

Pre‐period:
July 1, 2017 to
June 30, 2019
N = 798,653

Post‐period:
July 1, 2017 to

December 31, 2020
N = 595,915

Mean SD Mean SD p‐value

Age 48.8 20.3 48.7 20.3 0.02

N % N %

Number of months 24 18
Sexb <0.001
Male 341,937 42.8 259,447 43.5
Female 456,690 57.2 336,424 56.5

Race/ethnicity <0.001
Non‐Hispanic White 397,457 49.8 287,717 48.3
Non‐Hispanic Black 90,053 11.3 67,506 11.3
Hispanic 174,700 21.9 137,110 23.0
Asian 76,956 9.6 56,221 9.4
Other/unknown 59,587 7.5 47,361 7.9

Language spoken <0.001
English 705,888 88.4 526,352 88.3
Spanish 54,719 6.9 42,391 7.1
Other/unknown 38,046 4.8 27,172 4.6

Marital status <0.001
Married 320,717 40.2 235,186 39.5
Divorced/single 379,089 47.5 287,598 48.3
Other/unknown 98,847 12.4 73,131 12.3

Median household income (by postal code)b <0.001
<$50,000 199,742 25.0 148,614 24.9
$50,000–$99,999 468,496 58.7 349,595 58.7
>$100,000 111,495 14.0 82,172 13.8

Insurance <0.001
Commercial 229,186 28.7 164,351 27.6
Medicaid/Medi‐Cal 89,845 11.2 65,647 11.0
Medicare FFS/HMO 234,622 29.4 165,684 27.8
Other (multiple, self, missing) 245,000 30.7 200,233 33.6

Department of index encounter <0.001
Emergency medicine 702,781 88.0 528,287 88.7
Psychiatry/psychology 1624 0.2 890 0.1
Obstetrics and gynecology 48,653 6.1 35,831 6.0
Other acute care 41,007 5.1 28,748 4.8

Prior primary care encounters 141,309 17.7 109,246 18.3 <0.001
Prior ED encounters 94,681 11.9 89,113 15.0 <0.001
Clinical characteristics
CCI 1þ 283,034 35.4 189,710 31.8 <0.001
Diabetes (type 2) 99,757 12.5 66,225 11.1 <0.001
Hypertension 215,257 27.0 134,820 22.6 <0.001
Cancer 36,041 4.5 27,782 4.7 <0.001
Congestive heart failure 44,700 5.6 34,894 5.9 <0.001
Chronic pulmonary disease 114,107 14.3 66,789 11.2 <0.001

Any mental health diagnosis 104,978 13.1 86,873 14.6 <0.001
MDD diagnosis on or prior to index date 28,412 3.6 18,638 3.1 <0.001
Anxiety disorder 38,873 4.9 34,025 5.7 <0.001
Bipolar spectrum disorder 8023 1 6656 1.1 <0.001
Depressive disorder 33,098 4.1 28,085 4.7 <0.001
Schizophrenia spectrum disorder 4880 0.6 4406 0.7 <0.001
Substance abuse disorder 24,894 3.1 22,719 3.8 <0.001
Otherc 15,535 1.9 12,910 2.2 <0.001

Suicide ideation prior to index visit 3558 0.4 3388 0.6 <0.001
a

C‐SSRS, Columbia‐Suicide Severity Rating Scale; CCI, Charlson Comorbidity Index; FFS, Fee‐For‐Service; HMO, Health Maintenance Organization; MDD,
Major Depressive Disorder.

b

Missing values not reported in table.
c

Other mental health diagnoses included: ADHD, autism, gender dysphoria, dementia, eating disorder, conduct/disruptive disorder, personality disorder.
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Changes After C‐SSRS Implementation
Screening decreased from 92.8% (740,984 out of 798,653)
of patients using the DTS question (pre‐period) to 84.6%
(504,015 out of 595,915) using the C‐SSRS (post‐period)
(Table 2). The rate of screening positive increased from
1.5% of patients screened in the pre‐period to 2.2% post‐
period (p < 0.001), with 1.3% identified as moderate or
high risk by C‐SSRS. The overall proportion of patients
screening positive out of all patients seen increased from
1.35% (10,791 out of 798,653) in the pre‐period to 1.82%
(10,866 out of 595,915) in the post‐period.

During the pre‐period, 64.0% of patients who screened
positive had documentation of psychiatric care within 90
days compared to 52.5% (p < 0.001) in the post‐period.
Among patients screening positive, rates of transfer or
discharge to acute psychiatric care decreased from 40.2%
pre‐period to 31.2% post‐period (p < 0.001), rates of re-
ferrals to behavioral health providers declined from 30.7%
pre‐period to 28% of patients post‐period (p < 0.001), and
behavioral health consultations declined from 27.3% to
23.1% (p < 0.001). However, out of all patients seen at the

hospital, documentation of psychiatric care within 90 days
increased from 0.87% pre‐period (6910 out of 798,653 pa-
tients) to 0.96% in the post‐period (5706 out of 595,915
patients).

When comparing patients screening positive by DTS in
the pre‐period and patients screening positive with C‐
SSRS moderate or high risk in the post‐period, rates of
documented psychiatric care increased from 64.0% to
66.4% (p = 0.001), transfers/discharges to acute psychiat-
ric care increased 40.2% to 42.4% (p = 0.005), behavioral
health consultations increased from 27.3% to 29.7%
(p < 0.001) and referrals to behavioral health providers
from 30.7% to 34.4% (p < 0.001) (Additional file 4).

There were 6.7% (53,864 out of 798,653) patients in the
pre‐period and 7.0% (41,652 out of 595,915) in the post‐
period with a documented MDD diagnosis. Rates of
screening, screening positive, and psychiatric care were
higher in the MDD subgroup compared to the overall
cohort. From pre‐ to post‐period screening of patients with
MDD decreased, 95.4% to 89.7% (p < 0.0001), positive
screenings increased from 9.2% to 10.8% (p < 0.001), and

TABLE 2. Changes in patients seen, screened, screening positive and receiving psychiatric care from July 1, 2017 to December 31,
2020, n = 1,394,568.a,b

All patients MDD subgroup

Pre‐period
(July 1, 2017
to June 30,

2019)

Post‐period
(July 1, 2019
to December
31, 2020)

Pre‐period
(July 1, 2017
to June 30,

2019)

Post‐period
(July 1, 2019

to
December
31, 2020)

N % N % p‐value N % N %
p‐

value

Number of months 24 18 24 18
Patients seen
Number of patients seen 798,653 595,915 53,864 41,652

Patients screened
Number of patients screened 740,984 92.8 504,015 84.6 <0.0001 51,384 95.4 37,345 89.7 <0.001

Patients screening positive (among patients screened)
Number of patients screening positive 10,791 1.5 10,866 2.2 <0.0001 4982 9.2 4489 10.8 <0.001
Number of patients at low risk n/a 4086 0.9 n/a n/a 1195 2.9 n/a
Number of patients at moderate or high risk n/a 6780 1.3 n/a n/a 3294 7.9 n/a
Any documented follow‐up psychiatric care

(composite of 1, 2, 3)
6910 64.0 5706 52.5 <0.0001 3518 70.6 3035 67.6 0.002

1. Transfer to psych unit or discharge to psych
hospital (Day 0)

4343 40.2 3390 31.2 <0.0001 2015 40.4 1747 38.9 0.129

2. Behavioral health referral (Day 0–90) 3309 30.7 3044 28.0 <0.0001 1664 33.4 1588 35.4 0.04
3. Behavioral health consult/encounter visits (Day

0–90)
2943 27.3 2507 23.1 <0.0001 1899 38.1 1589 35.4 0.006

Care received at index encounter
Emergency department visit 7972 73.9 7860 72.3 0.01 3309 66.4 3082 68.7 0.02
Hospitalization (inpatient) 2618 24.3 2775 25.5 0.03 1595 32.0 1325 29.5 0.009
Hospitalization length of stay (LOS): Mean (SD) 6.5 11.1 5.7 8.3 <0.0001 6.2 12.0 6.1 7.3 0.12

Other subsequent hospital care
Hospitalizations with mental health diagnosis (Day

0–90)
3931 36.4 4098 37.7 0.05 2237 44.9 1963 43.7 0.25

Emergency department visit (Day 1–90) 2219 20.6 2517 23.2 <0.0001 956 19.2 971 21.6 0.003
Additional suicide risk screening (Day 1–90) 6069 56.2 5241 48.2 <0.0001 3246 65.2 2529 56.3 <0.001

a

MDD, Major Depressive Disorder.
b

Behavioral health consult/encounter includes inpatient behavioral health acute care and ambulatory care encounters in behavioral health.
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documented psychiatric care for those screening positive
decreased from 70.6% to 67.6% (p = 0.002).

Interrupted Time Series Models
The scatter plot of monthly screening rates indicated a
slight monthly increasing trend during the pre‐period but
an immediate drop and a slight monthly declining trend in
the post‐period following C‐SSRS implementation (Online
Supplement Figure S1). The ITS model further supported
this evidence showing a decrease of −9.61% (p < 0.01) in
the first month after the C‐SSRS was implemented with a

monthly trend change of −0.34% (p < 0.01) compared to
the pre‐period trend (Table 3). For the subgroup diagnosed
with MDD, ITS results showed an immediate decrease of
screening rates by −9.4% (p < 0.01) after C‐SSRS imple-
mentation, followed by a monthly trend change of −0.19%
(p < 0.01) relative to the pre‐period trend.

The scatter plot of monthly rates of positive screenings
showed a stable trend during the pre‐period, but an im-
mediate increase after C‐SSRS implementation followed by
a subsequent declining trend (Figure 1). The proportion of
patients screening positive increased by 1.29% (p < 0.01) in

TABLE 3. Interrupted time series models for screenings, positive screenings, and documented psychiatric care.a,b

Coefficient

Outcome

ß0 ß1 ß2 ß3

Pre‐period
baseline level

Pre‐period
trend

Post‐period
immediate
level change

Post‐period
trend change

Screening, %
Overall 88.35** 0.16** −9.61** −0.34**
MDD subgroup 89.9** 0.17** −9.4** −0.19*

Positive screening, %
Overall 2.13** −0.01 1.29** −0.02
Moderate or high risk 2.13** −0.01** 0.04 0.01
MDD subgroup 9.8** −0.10** 6.09** −0.14**

Documented follow‐up psychiatric
care within 90 days, %
Overall 57.48** 0.14' −12.86** 0.14
Moderate or high risk 57.48** 0.14* 4.0** −0.34**
MDD subgroup 62.69** 0.32** −8.57 −0.16

a

MDD, Major Depressive Disorder.
b

The following segmented linear regression was used for ITS analyses: Y = ß0 þ ß1 T þ ß2 X þ ß3 P. The ITS model required four variables: T is the months
elapsed since the start of the study, X is a dummy variable indicating the pre‐period (X = 0) or the post‐period (X = 1), P is the months elapsed since the C‐
SSRS implementation (p = 0 for pre‐period), and Y is the monthly outcome. Model parameters included ß0 representing the baseline level at T = 0, ß1
representing the underlying pre‐period trend, ß2 indicating the level change following the C‐SSRS implementation, and ß3 indicating the slope change
following the C‐SSRS implementation.

'p < 0.1, *p < 0.05, **p < 0.01.

FIGURE 1. Percent of patients with positive screenings by month in the pre‐period (using “danger to self”, n = 740,882) and post‐
period (using C‐SSRS, n = 503,987), for overall patients, patients with Major Depressive Disorder, and among those identified as
moderate or high risk by C‐SSRS. C‐SSRS, Columbia‐Suicide Severity Rating Scale.
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the month following implementation, followed by a slight
decrease of −0.02% in the monthly trend compared to the
pre‐period trend. For the proportion of patients identified
with moderate or high risk in the post‐period, the imme-
diate effect was a slight increase of 0.04%. For patients
with diagnosed MDD, the ITS model showed an increase
of 6.09% (p < 0.01) in the first month following imple-
mentation, relative to the pre‐trend, with a decrease of
−0.14% (p < 0.01) in the monthly trend thereafter.

Among patients screening positive, the monthly rate of
documented follow‐up psychiatric care appeared stable
during pre‐period but varied across different risk levels
identified by C‐SSRS during the post‐period (Figure 2). The
ITS analyses showed a decrease of −12.86% (p < 0.01) in
overall patients with documented psychiatric care in the
month following C‐SSRS implementation followed by a
similar monthly trend as the pre‐period. However, for pa-
tients identified with moderate or high risk in post‐period,
the ITS model showed an immediate increase of 4.0%
(p < 0.01) followed by a monthly trend decrease of −0.34%
(p < 0.01). For the MDD subgroup, there was an immediate
decrease of −8.57% in psychiatric care after C‐SSRS imple-
mentation with a monthly trend decrease of −0.16%.

DISCUSSION

This study analyzed changes in rates of screening, positive
screenings for suicide risk, anddocumentedpsychiatric care
in 23 hospitals that implemented the C‐SSRS. To our
knowledge, this is the first study to assess the impact of
switching from a “DTS” question to a standardized and
validated suicide screening approach. We found an

association betweenC‐SSRS implementation and a decrease
in screening rates (92.8% to 84.6%); ameaningful increase in
the proportion of screened patients screening positive (1.5%
to 2.2%); and among those screening positive a decrease in
the proportion of patients with documentation of psychi-
atric carewithin 90days (64.0% to 52.5%), but an increase in
documentation of psychiatric care within 90 days among all
patients seen (0.87% to 0.96%). Similar trends were
observed for the subgroup of patients with MDD. A sub-
group analysis compared patients screening positive using
the DTS question to those identified with moderate or high
risk by the C‐SSRS, based on the logic that these are the
groups warranting immediate psychiatric care, and found a
slight increase in psychiatric care (64.0% to 66.4%).

The observed decrease in screening rates may be
explained by the additional time required for screening
using the C‐SSRS. Additionally, some patients may have
been unable or unwilling to respond to the C‐SSRS. This
analysis used only records of completed C‐SSRS screening,
excluding records with incomplete and partial C‐SSRS
data. Future qualitative research is required to under-
stand clinician and patient experience with the C‐SSRS
and the specific barriers with integrating it into general
population clinical workflows.

Systematic screening for suicide risk is a key ingredient
of health system interventions such as the Zero Suicide
Initiative (27), and with the C‐SSRS, we observed a
meaningful increase in positive screenings. This increase
may have several potential explanations. First, the C‐SSRS
is a more valid and reliable instrument for identifying in-
dividuals with suicide risk compared to the single DTS
question, and it can determine suicide risk severity

FIGURE 2. Percent of patients with positive screenings by month in the pre‐period (using “danger to self”, n = 10,790) and post‐
period (using C‐SSRS, n = 10,866) and with documented psychiatric follow‐up within 90 days by month, by risk level. C‐SSRS,
Columbia‐Suicide Severity Rating Scale.
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(22, 23). Second, the “DTS” question was focused on im-
mediate risk of self‐harm and could have excluded people
with low risk. Comparing people identified with DTS with
those identified as moderate or high risk with the C‐SSRS,
we observed a change from 1.5% screening positive by DTS
to 1.3% screening positive with moderate or high risk by C‐
SSRS. Third, the COVID‐19 pandemic may have influenced
rates of suicide risk (35). A recent analysis in the same
population found that COVID‐19 led to a 19% reduction in
patients seen in these hospitals, but an increase in those
identified as moderate or high risk. Policies such as
“shelter‐in‐place” orders may have discouraged utilization
of healthcare services for non‐urgent and low‐acuity is-
sues (36).

Considering the overall increase in the proportion of
patients with documented psychiatric care out of all pa-
tients seen, the decrease in the proportion of patients with
positive screenings with documentation of psychiatric care
may be partially explained by the fact that the post‐period
positive screening cohort includes people identified with
low risk. Measures of psychiatric care were primarily
inpatient based and may not be appropriate for those with
low risk. One advantage of the C‐SSRS is its suicide risk
categorization and consequently the ability to direct peo-
ple with lower risk to outpatient care. When comparing
people screening positive by DTS with those moderate or
high risk by C‐SSRS, there is a slight increase in rates of
psychiatric care, indicating that follow‐up care was prior-
itized for those at higher risk.

Limitations
The generalizability of this study may be limited due to
its focus on adults in one health system. Ideally the study
would have incorporated data on suicide attempts and
deaths, but these data were not available. This study was
unable to distinguish whether mental health or suicide
risk was the primary reason for a patient's hospital visit.
This study may overestimate follow‐up psychiatric care
as our measure included referrals to behavioral health
providers, which may not have resulted in an encounter.
This study may also underestimate psychiatric care and
diagnoses. Much psychiatric care is difficult to access
and provided in private practices (37, 38), so those en-
counters were not documented in this health system's
EHR, however these limitations were present in both
pre‐ and post‐period so likely did not influence results.
Also documentation may not perfectly reflect practice,
some screenings may not have been documented, and
some documented screenings may not have been asked
verbally to the patient. These constraints with docu-
mentation and interoperability of mental health infor-
mation are a critical challenge to research, clinical care,
and population health. Finally, this study compared a
“DTS” question which measured potential for self‐harm

to a suicide risk questionnaire. Despite different screen-
ing goals, self‐harm often leads to increased suicide risk
and both populations warrant appropriate psychiatric
care (39, 40).

CONCLUSION

These findings present evidence that switching from the
unvalidated “DTS” question to using the validated C‐SSRS
resulted in successfully identifying more patients at risk
for suicide and the appropriate level of care needed.
Future research may be necessary to examine the experi-
ence of clinical staff and patients with the C‐SSRS and to
understand barriers to increasing its use. Standardized
suicide screenings, if successfully adopted in healthcare
settings nationwide, have the potential to efficiently
identify people at risk for suicide, providing an important
opportunity for prevention.
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