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IMPORTANCE Youth suicide is a major public health problem, and health care settings play a
critical role in suicide prevention efforts, but limited data are available to date on health and
mental health service use patterns before suicide.

OBJECTIVE To compare the clinical profiles and patterns of use of health and mental health
care services among children and adolescents who died by suicide and a matched living
control group.

DESIGN, SETTING, AND PARTICIPANTS This population-based case-control study used Medicaid
data from 16 states merged with mortality data. Suicide cases (n = 910) included all youths
aged 10 to 18 years who died by suicide from January 1, 2009, to December 31, 2013. Controls
(n = 6346) were matched to suicide cases on sex, race, ethnicity, Medicaid eligibility category,
state, and age. Data were analyzed from July 18 to November 19, 2019.

EXPOSURES Use of health and mental health care services.

MAIN OUTCOMES AND MEASURES Health and behavioral health care visits in the 6-month
period before the index date (date of suicide). Associations among visits, clinical
characteristics, and suicide were examined using logistic regression.

RESULTS The study population of 7256 Medicaid-enrolled youths included 5292 males
(72.9%) with a mean (SD) age of 15.7 (2.0) years at the index date; 3619 (49.9%) were
non-Hispanic white. Three hundred seventy-six suicide decedents (41.3%) had a mental
health diagnosis in the 6 months before death compared with 1111 controls (17.5%; P < .001).
A greater proportion of suicide decedents than controls used services before the index date
(in 6 months, 687 suicide decedents [75.5%] vs 3669 controls [57.8%]; odds ratio [OR], 2.39
[95% CI, 2.02-2.82]). Suicide risk was highest among youths with epilepsy (OR, 4.89; 95% CI,
2.81-8.48; P < .001), depression (OR, 3.19; 95% CI, 2.49-4.09; P < .001), schizophrenia (OR,
3.18; 95% CI, 2.00-5.06; P < .001), substance use disorder (OR, 2.65; 95% CI, 1.67-4.20;
P < .001), and bipolar disorder (OR, 2.09; 95% CI, 1.58-2.76; P < .001). More mental health
visits within the 30 days before the index date were associated with decreased odds of
suicide (OR, 0.78; 95% CI, 0.65-0.92; P = .005).

CONCLUSIONS AND RELEVANCE This study found that among youths aged 10 to 18 years who
were enrolled in Medicaid, clinical characteristics and patterns of use of health care services
among suicide decedents were distinct from those of nonsuicide controls. Implementation of
suicide screening protocols for youths enrolled in Medicaid, targeted based on the frequency
of visits, psychiatric diagnoses, and epilepsy, may have the potential to decrease suicide rates.
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S uicide among young people is a major public health prob-
lem. In the United States, the suicide rate among people
aged 10 to 24 years has increased by 50% since 1999.1

Suicide is currently the second leading cause of death in this
age group, accounting for 6769 deaths or 10.57 deaths per
100 000 population in 2017.1 Access to health and mental
health care services is regarded as a central suicide preven-
tion strategy,2 and a specific goal of the US Surgeon General
and of the National Action Alliance for Suicide Prevention is
to identify and treat persons at risk for suicide by promoting
access to general medical and mental health services.3 Al-
though the health care system has been identified as an opti-
mal location for suicide prevention, limited data are available
to date on the patterns of use of health and mental health ser-
vices before suicide for children and adolescents. Most stud-
ies have focused on adults, are descriptive in nature, and lack
a control group, which limits conclusions about how ob-
served patterns of contact among individuals who died due to
suicide compare with those among nonsuicide control
individuals.4-7 To enhance suicide prevention within health
care settings, it is necessary to better understand the charac-
teristics and patterns of service use for youths who died by sui-
cide.

The primary aim of this study is to compare the clinical
profiles and patterns of use of health and mental health ser-
vices among children and adolescents who died by suicide
(suicide cases) and a matched living control group during a
6-month period. Specific objectives include (1) comparison
of the health and mental health characteristics of suicide
decedents and matched living controls; (2) examination of
the prevalence and frequency of health care visits across a
range of health care settings among suicide decedents in the
1 and 6 months preceding death compared with controls;
(3) identification of the setting of the final visit before sui-
cide; and (4) examination of the association among health
care visits, clinical characteristics, and suicide. Based on
prior research,8-10 we hypothesized that youths who die by
suicide are more likely to visit health care settings com-
pared with controls, and that youths with depressive, bipo-
lar, schizophrenia, conduct, and substance use disorders are
at increased risk for suicide.

Methods
Study Design
To achieve the study objectives, we implemented a retrospec-
tive matched case-control design. Suicide cases included all
children and adolescents aged 10 to 18 years who died by sui-
cide from January 1, 2009, to December 31, 2013, and who were
continuously enrolled in Medicaid for at least 6 months be-
fore death in California, Florida, Georgia, Illinois, Indiana, Mas-
sachusetts, Michigan, Minnesota, New York, North Carolina,
Ohio, Oregon, Texas, Virginia, Washington, and Wisconsin.
These states include the 10 most populous states in the United
States, span all regions of the country, and account for two-
thirds (65%) of the total child and adolescent population cov-
ered by Medicaid. Death certificate data obtained from each

state’s Department of Vital Statistics were used to identify
deaths due to suicide during the study period, based on Inter-
national Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, codes X60 to X84, Y87.0, and *U03.
Age at death, sex, and cause of death were obtained directly
from the death certificates. Death certificate records were
merged with Medicaid Analytic eXtract (MAX) records based
on social security numbers, date of birth, and sex. For each
identified suicide case, as many as 10 controls were selected
to ensure adequate statistical power and matched on sex, race
as classified by Medicaid (white, black, or other), ethnicity (His-
panic or not), Medicaid eligibility category (income based, dis-
abled, or foster care), state of residence, and age (date of birth
±1 year) (eTable in the Supplement). Selected controls were en-
rolled the same year as the last year of enrollment for the
matched suicide case, were continuously enrolled for 6 months
before the date of suicide of the matched suicide case (for con-
trols, this date is the index date), and were alive on the date of
suicide of the matched case. All procedures were approved by
the institutional review board of The Ohio State University,
which waived the need for informed consent for the use of dei-
dentified data. This study followed the Strengthening the Re-
porting of Observational Studies in Epidemiology (STROBE)
reporting guideline.

Measures
Use of Services
Information was abstracted on all outpatient, inpatient, and
emergency department visits in the 6 months before death by
suicide or the index date. For analyses, treatment visits were
categorized as mental health and primary care health visits.
Mental health visits were defined as any visits with a primary
mental health diagnosis (International Classification of Dis-
eases, Ninth Revision, Clinical Modification [ICD-9-CM], codes
290-319) or mental health procedure code (eg, diagnostic in-
terview, pharmacological management, psychotherapy, case
management, or crisis intervention) by a specialist (eg, psy-
chiatrist or psychologist) or nonspecialist clinician (eg, pri-
mary care physician). General health visits were any physical
health–related visits to a primary care clinician, generalist, or
medical specialist.

Key Points
Question What are the clinical profiles and mental health service
patterns of children and adolescents who died by suicide, and how
do they differ from those of the general population?

Findings This population-based case-control study found that
suicide risk was highest among youths with epilepsy, depression,
schizophrenia, substance use disorder, and bipolar disorder.
Increased mental health visits within the 30 days before the index
date were associated with decreased odds of suicide.

Meaning These findings suggest that implementation of suicide
screening protocols for youths enrolled in Medicaid, targeted
based on frequency of visits, psychiatric diagnoses, and epilepsy,
has the potential to decrease suicide rates.
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Clinical Characteristics
Clinical characteristics include psychiatric diagnoses and
chronic medical conditions. Psychiatric diagnoses were
grouped into the following categories based on ICD-9-CM
codes: no psychiatric diagnosis, attention-defic it/
hyperactivity disorder (code 314), conduct disorders (codes
312.00-312.9 and 313.81), depression (codes 296.2, 296.3,
300.4, and 311), bipolar disorder and other mood disorders
(codes 296.00-296.1, 296.4-296.9, 301.13, 313.89, and 313.9),
anxiety disorders (codes 300.00-300.09, 300.20-300.3,
309.21, and 309.81), schizophrenia/psychosis (codes 295, 297,
and 298), adjustment disorders (codes 308 and 309), sub-
stance use disorder (codes 291, 292, and 303-305), and other
mental health disorder (codes 290-319 except as noted above).
The following chronic medical conditions were examined: dia-
betes (codes 250-250.91), seizure disorders (codes 345-
345.91), cerebral palsy (codes 342-343.9), asthma (codes 493-
493.91), cancer (codes 140-239.9), and congenital anomalies
(codes 740-744 and 747.5-759).

Statistical Analysis
Data were analyzed from July 18 to November 19, 2019. Clini-
cal characteristics and the prevalence of health care visits be-
tween suicide cases and matched controls were compared
using conditional logistic regression that controlled for match-
ing between the suicide and control groups. Frequency of
health care visits was examined among those who had any visit
within the 1- and 6-month periods before death or the index
date. We used χ2 tests to examine differences across counts of
visits by visit type. All individuals who had a health care visit
within the 6 months before death or index date were grouped

based on the location and type of their last visit (eg, outpa-
tient mental health, inpatient physical health, etc). Differ-
ences in location and type of last visit between suicide dece-
dents and controls were examined using logistic regression.
Associations among health care visits, clinical characteris-
tics, and suicide were examined using logistic regression. All
analyses were conducted using SAS, version 9.4 (SAS Insti-
tute Inc), with significance set at 2-sided P < .05.

Results
The final data set included 7256 Medicaid-enrolled youth (910
suicide decedents and 6346 controls). Overall, 5292 (72.9%)
of the sample were male and 1964 (27.1%) were female, 3619
(49.9%) were non-Hispanic white, and the mean (SD) age was
15.7 (2.0) years at index date. Less than half of Medicaid-
enrolled suicide decedents had a recorded mental health di-
agnosis (376 [41.3%]), which was a higher prevalence com-
pared with controls (1111 [17.5%]; P < .001), and every specific
psychiatric diagnosis assessed was more common among sui-
cide cases than controls (Table 1). The most prevalent re-
corded psychiatric diagnoses among cases were depression (162
[17.8%]), bipolar disorder (127 [14.0%]), and ADHD (112 [12.3%]),
and substance use disorders were more prevalent among sui-
cide cases than controls (102 [11.2%] vs 174 [2.7%]; P < .001).
Suicide cases were also more likely to have a chronic health
condition than controls (114 [12.5%] vs 490 [7.7%]; P < .001)
and were twice as likely to have co-occurring mental and
chronic physical health disorders (61 [6.7%] vs 146 [2.3%];
P < .001). Epilepsy (26 [2.9%] vs 44 [0.7%]; P < .001) and

Table 1. Clinical Characteristics of Suicide Cases and Matched Controls

Characteristic

Participant groupa

P valueSuicide cases (n = 910) Controls (n = 6346)
Any mental disorder 376 (41.3) 1111 (17.5) <.001

No. of mental disorders, mean (SD) 0.76 (1.15) 0.27 (0.69) <.001

Type of mental disorder

ADHD 112 (12.3) 497 (7.8) <.001

Conductb 89 (9.8) 290 (4.6) <.001

Depression 162 (17.8) 262 (4.1) <.001

Bipolar and other mood disorders 127 (14.0) 249 (3.9) <.001

Anxiety 81 (8.9) 216 (3.4) <.001

Schizophrenia or psychosis 55 (6.0) 47 (0.7) <.001

Adjustment 56 (6.2) 171 (2.7) <.001

Other mental health conditionsc 70 (7.7) 175 (2.8) <.001

Any substance use disorder 102 (11.2) 174 (2.7) <.001

Any chronic general medical condition 114 (12.5) 490 (7.7) <.001

Asthma 51 (5.6) 226 (3.6) .003

Cancer 11 (1.2) 82 (1.3) .83

Congenital anomaly 7 (0.8) 72 (1.1) .32

Seizure disorder 26 (2.9) 44 (0.7) <.001

Diabetes 9 (1.0) 38 (0.6) .17

Cerebral palsy 3 (0.3) 44 (0.7) .20

Co-occurring mental disorder and general
medical condition

61 (6.7) 146 (2.3) <.001

Abbreviation: ADHD,
attention-deficit/hyperactivity
disorder.
a Unless otherwise indicated, data are

expressed as number (percentage)
of participants.

b Includes oppositional defiant
disorder.

c Includes all mental health disorders
coded as International Classification
of Diseases, Ninth Revision, Clinical
Modification, diagnosis codes 290
to 319 not otherwise categorized
above.
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asthma (51 [5.6%] vs 226 [3.6%]; P = .003) were more preva-
lent among suicide cases than controls.

Prevalence of Health Care Contact Before Death
Three-quarters of suicide decedents (687 [75.5%]) had con-
tact with a health or mental health service clinician in the 6
months before death, compared with 3669 controls (57.8%;
odds ratio [OR], 2.39; 95% CI, 2.02-2.92; P < .001) (Table 2).
Suicide decedents were also more likely to receive health or
mental health services in the 1 month before death compared
with controls (408 [44.8%] vs 1539 [24.3%]; OR, 2.87 [95% CI,
2.47-3.34]; P < .001), and 204 of 910 (22.4%) of suicide cases
made a specialty mental health visit in the month before death
by suicide. The general pattern of contacts between the groups
was similar at 6 months and 1 month before death or index date,
with physical health contacts being more prevalent overall than
mental health contacts and a higher prevalence of decedents
having a physical health or mental health service contact for
every comparison.

Suicide decedents were more likely than controls to pre-
sent for health and mental health services across all levels of
care in the 1 and 6 months before death (Table 2). Differences
between suicide cases and controls were particularly promi-
nent in the inpatient and emergency department settings for
physical health and mental health presentations in the 1 and
6 months before death or index date. Outpatient contacts were
nevertheless the most prevalent types of visit during the 1 and
6 months before suicide or index date for suicide decedents
and controls. Among suicide cases, ambulatory mental health
visits were made by 194 decedents (21.3%), and physical health
visits were made by 188 decedents (20.7%) at 1 month; at 6
months, these proportions were 344 (37.8%) and 502 (55.2%),
respectively.

Frequency of Heath Care Contacts Before Death
Table 3 shows the frequency of health care visits among those
who made any visit in the 1- and 6-month periods before death
or index date. Suicide cases had a greater number of visits than

controls at 1 month (≥4 visits, 100 of 408 [24.5%] vs 281 of 1539
[18.3%]) and 6 months (≥4 visits, 351 of 687 [51.1%] vs 1393 of
3669 [38.0%]) before death. Proportionately more of the sui-
cide cases made more visits for mental health care than con-
trols did; in the 1 month before death, 129 of 408 cases (31.6%)
had at least 2 mental health visits, whereas 380 of 1539 con-
trols (24.7%) had at least 2 mental health visits in the index
month. The frequency of physical health visits did not differ
between cases and controls in the 1- or the 6-month periods.

Setting of Final Health Care Visit
Outpatient visits were the most common last visit type among
suicide cases and controls (Table 4). Two hundred eighty-
nine of 687 suicide cases (42.1%) and 2403 of 3669 controls
(65.5%) had an outpatient physical health visit as their last visit,
whereas 230 suicide cases (33.5%) and 827 controls (22.5%)
had an outpatient mental health visit as their last visit, and 145
suicide cases (21.1%) and 419 controls (11.4%) had an emer-
gency department visit as their last visit. Among those whose
last visit was in the emergency department, suicide cases had
a higher odds of mental (OR, 4.64; 95% CI, 2.14-10.08, P < .001)
and physical (OR, 1.94; 95% CI, 1.56-2.40; P < .001) health vis-
its, compared with controls. Suicide cases also had higher odds
of the last visit being a physical health inpatient visit (OR, 7.31,
95% CI, 3.72-14.34; P < .001) or mental health outpatient visit
(OR, 1.73; 95% CI, 1.45-2.06; P < .001) compared with con-
trols. Suicide cases had lower odds of the last visit being an out-
patient physical health visit compared with controls (OR, 0.38;
95% CI, 0.32-0.45; P < .001). The odds of an inpatient mental
health visit did not differ between suicide cases and controls.

Association Among Health Care Visits,
Clinical Characteristics, and Suicide
Table 5 shows associations among health care visits, clinical
characteristics, and suicide. A greater number of mental health
visits was associated with lower than expected odds of sui-
cide. For every 5 mental health visits in the 30 days before the
index date or suicide date, the odds of suicide decreased

Table 2. Prevalence of Health Care Visits Among Suicide Cases and Matched Controls

Health care visit type

1 mo Before death 6 mo Before death

No. (%) of participants

ORa (95% CI)

No. (%) of participants

ORa (95% CI)
Suicide cases
(n = 910)

Controls
(n = 6346)

Suicide cases
(n = 910)

Controls
(n = 6346)

Any MH or PH 408 (44.8) 1539 (24.3) 2.87 (2.47-3.34) 687 (75.5) 3669 (57.8) 2.39 (2.02-2.82)

Any MH 204 (22.4) 641 (10.1) 3.21 (2.65-3.89) 367 (40.3) 1196 (18.8) 3.74 (3.18-4.40)

Emergency MH 22 (2.4) 15 (0.2) 9.81 (5.03-19.13) 63 (6.9) 70 (1.1) 7.51 (5.21-10.83)

Inpatient MH 8 (0.9) 3 (0.1) 19.27 (5.07-73.28) 34 (3.7) 25 (0.4) 9.63 (5.71-16.23)

Outpatient MH 194 (21.3) 632 (10.0) 3.04 (2.50-3.69) 344 (37.8) 1174 (18.5) 3.37 (2.86-3.96)

Any PH 292 (32.1) 1089 (17.2) 2.38 (2.03-2.79) 603 (66.3) 3301 (52.0) 1.85 (1.59-2.16)

Emergency PH 148 (16.3) 214 (3.4) 5.50 (4.36-6.94) 296 (32.5) 909 (14.3) 2.91 (2.48-3.41)

Inpatient PH 24 (2.6) 14 (0.2) 12.48 (6.29-24.78) 39 (4.3) 66 (1.0) 4.46 (2.93-6.80)

Outpatient PH 188 (20.7) 952 (15.0) 1.54 (1.29-1.85) 502 (55.2) 3007 (47.4) 1.38 (1.19-1.59)

No treatment 502 (55.2) 4807 (75.7) 0.35 (0.30-0.41) 223 (24.5) 2677 (42.2) 0.42 (0.35-0.49)

Abbreviations: MH, mental health; OR, odds ratio; PH, physical health.
a P < .001 for all comparisons. Conditional logistic regression based on matched pairs was used for analysis.
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approximately 22% (OR, 0.78; 95% CI, 0.65-0.92; P = .005). Di-
agnoses associated with a heightened risk for suicide in-
cluded the mental health diagnoses of depression (OR, 3.19;
95% CI, 2.49-4.09; P < .001), bipolar or other mood disorder
(OR, 2.09; 95% CI, 1.58-2.76; P < .001), schizophrenia or psy-
chosis (OR, 3.18; 95% CI, 2.00-5.06; P < .001), and substance
use disorder (OR, 2.65; 95% CI, 1.67-4.20; P < .001). The medi-
cal diagnosis of seizure disorder was also associated with sui-
cide (OR, 4.89; 95% CI, 2.81-8.48; P < .001), whereas the di-
agnosis of cerebral palsy was associated with a lower odds of
suicide (OR, 0.23; 95% CI, 0.07-0.81; P = .02).

Discussion
To the best of our knowledge, no previous studies have exam-
ined the clinical profiles and patterns of use of health and men-
tal health services before suicide among children and adoles-
cents within the Medicaid-enrolled population. Understanding
how patterns of use of health care services among suicide de-
cedents differ from those of the general population is critical
to target suicide prevention efforts. In this multistate study of
Medicaid enrollees, 41.3% of youths who died by suicide had
at least 1 mental health diagnosis in the 6 months before death,
a finding similar to those of previous studies on adults.9 Youth

suicide was associated most prominently with diagnoses of
schizophrenia, depression, bipolar disorder, and substance use,
with the highest odds of youth suicide being associated with
the psychiatric diagnoses of schizophrenia and depression. Al-
though the prevalence of schizophrenia is relatively low in pe-
diatric populations11 and mood disorders are often consid-
ered among the most important remediable risk factors
associated with youth suicide, study results call attention to
prior research estimating that 10% of patients with schizo-
phrenia will die by suicide across their life span and that sui-
cide risk is 3 times higher for adolescents and young adults with
schizophrenia than for affected adults.12 Together, these find-
ings suggest that youths with psychiatric disorders, particu-
larly mood disorders, schizophrenia, and substance use dis-
order, should be routinely assessed for suicide risk and receive
high-intensity, evidence-based treatments for suicidality such
as cognitive behavioral therapy or dialectical behavioral
therapy,13 using models of care such as the Collaborative As-
sessment and Management of Suicidality.14 Safety planning and
means reduction should also be essential components of care
for youths treated in outpatient behavioral health care.15

Most of the suicide decedents in our study did not have a
mental health diagnosis. Because psychological autopsy
studies report that more than 90% of youths who die by sui-
cide have mental health diagnoses, the results suggest that

Table 3. Frequency of Health Care Visits Among Participants With Health Care Visits

Health care visit type,
No. of visits

1 mo Before death 6 mo Before death

No. (%) of participantsa

P value

No. (%) of participantsa

P value
Suicide cases
(n = 408) Controls (n = 1539)

Suicide cases
(n = 687) Controls (n = 3669)

Any MH or PH

1 183 (44.9) 851 (55.3)

<.001

150 (21.8) 1167 (31.8)

<.0012-3 125 (30.6) 407 (26.4) 186 (27.1) 1109 (30.2)

≥4 100 (24.5) 281 (18.3) 351 (51.1) 1393 (38.0)

Any MH

0 204 (50.0) 898 (58.3)

<.001

320 (46.6) 2473 (67.4)

<.0011 75 (18.4) 261 (17.0) 93 (13.5) 244 (6.7)

≥2 129 (31.6) 380 (24.7) 274 (39.9) 952 (25.9)

Any PH

0 116 (28.4) 450 (29.2)

.18

84 (12.2) 368 (10.0)

.211 183 (44.9) 796 (51.7) 202 (29.4) 1375 (37.5)

≥2 109 (26.7) 293 (19.0) 401 (58.4) 1926 (52.5)

Abbreviations: MH, mental health; PH, physical health.
a Percentages may not total 100 owing to rounding.

Table 4. Location and Type of Last Visit Before Death or End of Study

Health care visit type

No. (%) of participantsa

OR (95% CI) P valueSuicide cases (n = 687) Controls (n = 3669)
Emergency MH 12 (1.7) 14 (0.4) 4.64 (2.14-10.08) <.001

Emergency PH 133 (19.4) 405 (11.0) 1.94 (1.56-2.40) <.001

Inpatient MH 3 (0.4) 5 (0.1) 3.21 (0.77-13.48) .11

Inpatient PH 20 (2.9) 15 (0.4) 7.31 (3.72-14.34) <.001

Outpatient MH 230 (33.5) 827 (22.5) 1.73 (1.45-2.06) <.001

Outpatient PH 289 (42.1) 2403 (65.5) 0.38 (0.32-0.45) <.001

Abbreviations: MH, mental health;
OR, odds ratio; PH, physical health.
a Percentages may not total 100

owing to rounding.
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mental health conditions for youth enrolled in Medicaid may
be unidentified or undertreated.16 A prior study17 has re-
ported that 75% to 85% of children and youths in need of men-
tal health services do not receive them. The Medicaid Early and
Periodic Screening, Diagnosis and Treatment (EPSDT) law re-
quires states to screen Medicaid-eligible children to detect
physical health conditions.18 Mental health and substance
abuse screens are optional under the EPSDT guidelines, and
primary care clinicians receive supplemental payments to ad-
minister behavioral health screens. State Medicaid and pub-
lic behavioral systems may want to develop policies and pro-
cedures to increase the administration of behavioral health and
substance use screens by pediatricians and physicians as rec-
ommended by the American Academy of Pediatrics.19,20

Beyond confirming the well-known association between
suicide and mental disorders, Medicaid-enrolled suicide de-
cedents were significantly more likely to have a chronic physi-
cal health condition than controls and were twice as likely to
have claims documenting co-occurring mental and physical
health conditions. Epilepsy emerged as the physical health con-
dition most powerfully associated with youth suicide, a find-
ing consistent with previous research reporting a 2.6 to 5.0
times higher risk of death by suicide in people with
epilepsy.21,22 The strong association between epilepsy and psy-
chiatric disorders is well known,23-27 with mood and anxiety
disorders occurring more frequently among people with epi-
lepsy than in the general population. Although the presence

of epilepsy is a risk factor for psychiatric disorders and sui-
cide, evidence also suggests that specific antiepileptic drugs
may increase the risk of suicidal behavior.28-30 Associations of
suicide risk with comorbid psychiatric disorders and antiepi-
leptic drugs aside, epilepsy is a brain disorder in its own right31

and may be associated with suicide risk in the absence of
known psychiatric comorbidity and of antiepileptic medica-
tion. Findings point to the importance of using available tools
to screen youths diagnosed with epilepsy for depression, as-
sess for suicidality, and refer for psychiatric treatment if needed.

The observed association between a greater number of
mental health visits and lower than expected likelihood of sui-
cide in no way demonstrates causality but may offer some re-
assurance to hard-working mental health clinicians, given that
the odds of suicide decreased approximately 22% for every 5
mental health visits in the 30 days before the index date. This
finding highlights the importance of continuity of care, pref-
erably with the same mental health professional, to ensure con-
sistent monitoring of suicide risk, and referrals to follow-up
care, including caring contacts and appointment reminders.

This study found that 75% of Medicaid-enrolled youths
who died by suicide had accessed some form of health care ser-
vices (ie, physical and/or mental health services) in the 6
months before death. In the month before death by suicide,
44.8% of suicide decedents had visited a health or mental
health professional, and 204 of 910 (22.2%) made a specialty
mental health visit. These findings in the Medicaid-enrolled
population are consistent with previous research reporting
health care visits for 80% and 40% of adults who died by sui-
cide in the 1 year and 1 month before death, respectively.4

Medicaid-enrolled youths who died by suicide were more likely
than controls to receive services across all levels of care in the
1 and 6 months before death, including inpatient, emergency,
and outpatient health and mental health settings. Although the
outpatient visits were most prevalent for suicide decedents and
controls and decedents were significantly more likely to pre-
sent in outpatient health and mental health settings than con-
trols at 1 and 6 months, differences between the groups and
associated ORs were modest. In the present study, more promi-
nent differences were noted between suicide cases and con-
trols in the emergency department and inpatient settings, and
21.1% of suicide cases had their final visit in the emergency de-
partment. Most suicide decedents who were last seen in the
emergency department did not have a recorded mental health
diagnosis, consistent with prior studies4,32 suggesting that
many individuals who die by suicide after an emergency
department visit do not present for ostensibly psychiatric
reasons.

Study results provide conceptual support for the Zero Sui-
cide model advanced by the National Strategy for Suicide Pre-
vention that focuses suicide prevention efforts on health and
behavioral health systems.33 The Joint Commission’s 2016 Sen-
tinel Event Alert 56 recommended that hospital systems and
primary, emergency, and behavioral health clinicians screen
for suicide risk in nonacute and acute care settings.34 Na-
tional Patient Safety Goal 15 made screening individuals for sui-
cidality a requirement in all behavioral health care settings and
among those with a primary behavioral health condition.35

Table 5. Estimated Odds of the Association Among Health Care Visits,
Clinical Characteristics, and Suicide

Variable OR (95% CI) P Value
Count of mental health visits,
5-U increase
per 30 d

0.78 (0.65-0.92) .005

Type of mental disorder

ADHD 1.13 (0.88-1.44) .35

Conducta 1.18 (0.88-1.59) .28

Depression 3.19 (2.49-4.09) <.001

Bipolar and other mood disorders 2.09 (1.58-2.76) <.001

Anxiety 1.20 (0.87-1.66) .26

Schizophrenia or psychosis 3.18 (2.00-5.06) <.001

Adjustment 1.43 (1.01-2.03) .05

Other mental health conditionsb 1.41 (0.996-1.99) .05

Any substance use disorder 2.65 (1.67-4.20) <.001

Dual diagnosis (substance use and mental
health)

1.02 (0.57-1.83) .95

Type of medical condition

Asthma 1.28 (0.91-1.78) .16

Cancer 0.80 (0.41-1.57) .52

Congenital anomaly 0.59 (0.26-1.34) .21

Seizure disorder 4.89 (2.81-8.48) <.001

Diabetes 0.94 (0.43-2.06) .88

Cerebral palsy 0.23 (0.07-0.81) .02

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; OR, odds ratio.
a Includes oppositional defiant disorder.
b Includes all mental health disorders coded as International Classification of

Diseases, Ninth Revision, Clinical Modification, diagnosis codes 290 to 319 not
otherwise categorized above.

Research Original Investigation Clinical Profiles and Health Services Patterns of Medicaid-Enrolled Young Suicide Decedents

E6 JAMA Pediatrics Published online March 23, 2020 (Reprinted) jamapediatrics.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Jeoffry Gordon on 03/23/2020

http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2020.0002


Routine screening for suicide risk in most health care settings
nevertheless remains unusual. Although the American Acad-
emy of Pediatrics recommends screening children and ado-
lescents for mental health conditions,19,20 the US Preventive
Services Task Force has concluded that existing evidence is in-
sufficient to evaluate the risks and benefits of screening ado-
lescents and adults for suicide risk in primary care settings.36

State Medicaid and public behavioral systems may want to de-
velop policies and procedures to increase the administration
of behavioral health and substance use screens, particularly
in primary care where most youth are seen.

Given existing uncertainties about when and where to best
screen for suicide risk, study results provide some clues to fu-
ture suicide prevention efforts with Medicaid-enrolled youths.
Study findings suggest that youth presentations in emer-
gency departments and on inpatient units may be times of par-
ticularly high risk and that screening for youth suicide risk in
these settings might prove to be more high yield than screen-
ing efforts in routine ambulatory settings.37 The Emergency
Department Safety Assessment and Follow-up Evaluation38

study is a prominent example of how screening for suicide risk
in the emergency department in combination with a brief in-
tervention administered during and after the visit signifi-
cantly decreased the risk of subsequent suicidal behavior. From
a diagnostic perspective, study results support screening and
ongoing assessment of suicide risk for individuals with men-
tal disorders, particularly mood disorders, schizophrenia, and
substance use, as well as chronic physical health disorders, par-
ticularly epilepsy.

Limitations
This study has several limitations. First, although death cer-
tificates are the criterion standard for identifying deaths due

to suicide, they nevertheless may misclassify or underesti-
mate cases.39,40 Similarly, it is not possible to validate the ac-
curacy of the psychiatric or medical diagnosis codes entered
in the Medicaid claims data. Second, all youths in this study
were covered by Medicaid, and findings may not be appli-
cable to youths with private insurance or the uninsured. Nev-
ertheless, findings about the timing and type of care mirror
those of other studies,4,8 suggesting broad generalizability.
Third, although our study included a large sample of Medic-
aid enrollees from all regions of the United States, not all states
were represented. Fourth, findings are based on data from 2009
to 2013, before the implementation of Medicaid expansion un-
der the Patient Protection and Affordable Care Act. Replica-
tion with current data and information about changes in Med-
icaid benefit packages is warranted. However, we believe the
present findings can provide guidance for new or modified
Medicaid reimbursement plans and coverage requirements.

Conclusions
This study found that Medicaid-enrolled youth who died by
suicide were more likely to present in medical and mental
health settings in the months before death compared with liv-
ing controls, providing support for suicide prevention efforts
targeting youth in health care settings as championed by the
Zero Suicide model33 and The Joint Commission.34,35 Emer-
gency departments and inpatient care settings may be par-
ticularly high-yield venues to identify youths at risk for sui-
cide. Heightened suicide risk was associated with mood
disorders, schizophrenia, substance use, and epilepsy, and
greater exposure to mental health care may be associated with
lower risk of suicide.
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