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Abstract 

Background: There is a well-established need for population-based screening strategies to identify people at risk of 
suicide. Because only about half of suicide decedents are ever diagnosed with a behavioral health condition, it may 
be necessary for providers to consider life circumstances that may also put individuals at risk. This study described 
the alignment of medical diagnoses with life circumstances by identifying suicide typologies among decedents. 
Demographics, stressful life events, suicidal behavior, perceived and diagnosed health problems, and suicide method 
contributed to the typologies.

Methods: This study linked North Carolina Medicaid and North Carolina Violent Death Reporting System (NC-VDRS) 
data for analysis in 2020. For suicide decedents from 2014 to 2017 aged 25–54 years, we analyzed 12 indicators of life 
circumstances from NC-VDRS and 6 indicators from Medicaid claims, using a latent class model. Separate models were 
developed for men and women.

Results: Most decedents were White (88.3%), with a median age of 41, and over 70% had a health care visit in the 
90 days prior to suicide. Two typologies were identified in both males (n = 175) and females (n = 153). Both typolo-
gies had similar profiles of life circumstances, but one had high probabilities of diagnosed behavioral health condi-
tions (45% of men, 71% of women), compared to low probabilities in the other (55% of men, 29% of women). Black 
beneficiaries and men who died by firearm were over-represented in the less-diagnosed class, though estimates were 
imprecise (odds ratio for Black men: 3.1, 95% confidence interval: 0.8, 12.4; odds ratio for Black women: 5.0, 95% confi-
dence interval: 0.9, 31.2; odds ratio for male firearm decedents: 1.6, 95% confidence interval: 0.7, 3.4).

Conclusions: Nearly half of suicide decedents have a typology characterized by low probability of diagnosis of 
behavioral health conditions. Suicide screening could likely be enhanced using improved indicators of lived experi-
ence and behavioral health.
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Background
Suicide is the 10th leading cause of death in the United 
States (US), and rates are increasing in every demo-
graphic subcategory [1, 2]. Accurate and timely health 
system identification of people at risk of suicide in order 

to provide evidence-based clinical interventions is one 
promising avenue for suicide prevention [3]. Although 
psychological autopsy studies estimate that 90% of sui-
cide decedents had a diagnosable mental health disor-
der at the time of death [4], behavioral health disorders 
and other conditions (such as chronic pain) in patients 
who progress to suicide are likely underdiagnosed. Even 
though suicide decedents are at least twice as likely as 
the general population to have a health care encounter 

Open Access

*Correspondence:  josie.caves@duke.edu
3 Present Address: Department of Psychiatry and Behavioral Sciences, 
Duke University, Durham, North Carolina, USA
Full list of author information is available at the end of the article

http://orcid.org/0000-0001-7768-4832
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-022-03741-5&domain=pdf


Page 2 of 9Caves Sivaraman et al. BMC Psychiatry          (2022) 22:104 

in the 90 days prior to death [5], only about half are ever 
diagnosed with a mental health condition [2, 6]. Look-
ing beyond diagnostic data may give practitioners a more 
complete view of patients’ suicide risk.

The Stress-Diathesis model of suicide explains that 
suicidal behavior is often the outcome of a confluence 
of distal risk factors confronting one or more proximal 
stressors which combine to overwhelm the individual’s 
ability to cope [7]. Providers are most likely to identify 
suicide risk in the subset of patients with long term, per-
sistent, or recurring mental health problems. However, 
patients’ experiences of acute mental health crises and 
stressors related to life events (i.e. the death of a friend or 
family member, an intimate partner problem, legal prob-
lems, etc.) also contribute to suicide risk but maybe less 
identifiable. Recognizing this, the Zero Suicide model for 
suicide prevention recommends that clinicians screen 
for and address suicide risk at every patient interaction 
[3]. However, patients who are not already accustomed 
to discussing mental health struggles with their provid-
ers may be resistant to such conversations. Asking such 
patients about life events, in addition to their mood, may 
be informative.

Some health systems have begun to explore the fron-
tier of linking health record information with other data 
sources (e.g. mortality data) to improve suicide risk pre-
diction [8–10]. In one recent example [11], authors not 
only linked to mortality data, but also included small 
area geocode indicators of neighborhood deprivation 
and fragmentation, acknowledging that social/circum-
stantial factors likely also play a role in suicide risk. The 
current study explores how data on individual-level cir-
cumstances may improve clinical suicide screening by 
describing how suicide decedents’ behavioral health 
diagnoses align with stressful life events and other 
experiences.

This study retrospectively linked claims data from a 
Medicaid population to violent death surveillance data 
for the purpose of identifying typology classifications 
(hereafter, “classes”) that characterize patients’ life and 
health care experiences. We limited all analyses to adults 
aged 25–54 to create a group with similar health care 
experiences, so that our results would not be influenced 
by age-related heterogeneity. We analyzed data sepa-
rately for male and female suicide decedents because of 
well-known differences by sex in the prevalence of sui-
cide [1]. Behavioral health disorders are also an impor-
tant component of our model which are known to be 
more commonly diagnosed among women [12]. In addi-
tion, we explored how class membership was associated 
with race because suicide is perceived to be less com-
mon among Black people, and may also reflect distinct 
risk factor distributions [13]. Finally, we explored how 

class membership was associated with suicide method, 
because people (particularly men) who die from firearm 
suicide are less likely to have behavioral health diagnoses 
than those who die from other suicide methods [14].

Methods
This study characterized suicide decedents using a) data 
collected from administrative death investigations by 
law enforcement and medical examiners and b) Medic-
aid claims. In 2020, the study linked North Carolina (NC) 
Medicaid claims to suicide decedents who were identified 
in the NC Violent Death Reporting System (NC-VDRS) 
as having died between January 1, 2014 and December 
31, 2017. The linkage used exact matches on name, date 
of birth, and sex and was performed by an honest broker 
so that the authors received fully anonymized data. The 
NC-VDRS is a component of the National Violent Death 
Reporting System (NVDRS), which is a national sur-
veillance system for intentional fatalities created by the 
Centers for Disease Control and Prevention.

Population
The study population consisted of NC Medicaid benefi-
ciaries aged 25–54 years who died as a result of suicide 
between January 1, 2014 and December 31, 2017 and 
were covered for at least 12 continuous months prior 
to death. This age range was selected due to age-based 
heterogeneity particularly in lived experiences and sui-
cide means among the youngest and oldest decedents. 
“Covered” individuals met the age requirement and were 
enrolled in Medicaid under family planning for low-
income people, managed care for behavioral health ser-
vices, Medicare-Aid, NC Health Choice (coverage for 
children), or general Medicaid. Demographic variables 
(age, race, and sex) were defined using NC Medicaid 
member files. Race was categorized as Black/non-Black 
because of the perception that suicide is uncommon in 
this population [13], and because of structural and cul-
tural barriers to behavioral health services impacting 
this population [15]. Suicide decedents who did not have 
any circumstance information endorsed were excluded 
(n = 4).

Measures
We identified typologies to describe the decedents based 
on characteristics in four domains: Suicidal Behavior, 
Stressful Life Events, Perceived Behavioral Health, and 
Diagnosed Behavioral Health (Table  1). The first three 
of these domains were ascertained from NC-VDRS data 
abstracted from official post-mortem death investiga-
tions by law enforcement and medical examiners. These 
were composed of 12 specific variables, which were 
selected from a larger group of NVDRS circumstance 
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variables abstracted from narratives written by law 
enforcement and medical examiners. Theoretical and/or 
evidence-based association with suicide are the basis for 
all circumstance data collected by NVDRS. Each specific 
circumstance variable is coded as present/not present by 
highly trained data abstractors. All abstractors undergo 
a rigorous training process and their work is subject to 
a re-abstraction of a random sample. Full details of the 
data quality processes in NVDRS are available [16]. The 
12 specific circumstance variables selected for this study 
were chosen because of their frequencies suggested they 
would be informative (other circumstances had very low 
frequencies). The information sources for these reports 
includes family members and acquaintances of the dece-
dent, witnesses, and/or suicide notes. 99% of cases had 
at least one known circumstance; cases where this data 
was missing were excluded from the analysis (n = 4). Sui-
cide method (firearm/not firearm) was also based on the 
information abstracted by NC-VDRS data collectors.

The 4th domain (“Diagnosed Behavioral Health”) was 
derived from NC Medicaid claims and included behavio-
ral health diagnoses that were referenced in the 12–24-
month period prior to death (Table  1). We defined the 
behavioral health diagnoses using algorithms developed 

by the Centers for Medicaid and Medicare Services [17]. 
This 4th domain also included an indicator variable for 
whether or not the decedent had any encounter with the 
health care system (outpatient or inpatient) in the 90 days 
prior to death.

Statistical analysis
Multivariate analyses utilized a latent class analysis of the 
12 indicator variables (Domains 1–3) from NC-VDRS 
and 6 (Domain 4) from NC Medicaid (Table  1). Latent 
class analysis is a form of mixture modeling that is used 
to illuminate unobserved (“latent”) groups within popu-
lations. These groups are often referred to as typologies 
or classes. In this case, we sought to illuminate latent 
typologies of suicide decedents based on the overlay of 
their medical diagnoses and life events. To identify the 
optimal number of classes to extract, we generated up to 
seven class solutions for each sex separately and evalu-
ated each one based on several model performance cri-
teria (Tables S1 and S2), with emphasis on the Bayesian 
Information Criterion, which balances class differen-
tiation and parsimony [18]. We described the resulting 
two-class solutions for men and women based on domain 
characteristics and univariate associations of race (Black/

Table 1 Domains and indicator variables for suicide latent class analysis

NC-VDRS North Carolina Violent Death Reporting System
a Diagnoses were defined using algorithms from the Centers for Medicaid and Medicare Services

Source Domain Concept Measured Operational Definition

Medical Examiner 
and Law Enforce-
ment Reports 
(NC-VDRS)

Stressful Life Events Death of family member or friend Considered to have contributed to the suicide

Intimate partner problem Considered to have contributed to the suicide

Family problem Considered to have contributed to the suicide

Legal problem (civil/criminal) Considered to have contributed to the suicide

Physical health problem Considered to have contributed to the suicide

Suicidal Behavior History of suicide attempt Lifetime

Disclosed intent to suicide Within the last month

Known to have experienced suicidal thoughts Lifetime

Perceived Behavioral Health Substance use problem An acquaintance knew this to be a perceived 
problem at time of death

Alcohol use problem An acquaintance knew this to be a perceived 
problem at time of death

Depressed mood An acquaintance knew this to be a perceived 
problem at time of death

Mental health problem An acquaintance knew this to be a diagnosed 
problem (at any point) which had not resolved by 
the time of death

Diagnoses and 
Encounters (NC 
Medicaid claims)

Diagnosed Behavioral Health Drug use  disordera Any diagnosis within past 2 years

Alcohol use  disordera Any diagnosis within past 2 years

Bipolar  disordera Any diagnosis within past 2 years

Anxiety  disordera Any diagnosis within past 2 years

Depressive  disordera Any diagnosis within past year

Encounter in past 90 days Any claim reflecting an inpatient or outpatient 
encounter within past 90 days
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non-Black) and suicide method (firearm/non-firearm) 
with class membership, using the 1-Step Approach 
[19]. In this approach, covariates are added directly to 
the latent class model as predictors. A limitation of this 
approach is that if a predictor has a direct relationship 
to the indicator variables that is not described through 
suicide class then the inclusion of the predictor can sub-
stantively distort typology characteristics. To address 
this potential issue, we compared indicator variable dis-
tributions for the models with and without each predic-
tor, ensuring that the predictors did not create significant 
classification changes. This work was reviewed by the 
University of North Carolina at Chapel Hill Institutional 
Review Board. Analyses were performed in R version 
4.0.3.

Results
Between January 1, 2014 and December 31, 2017, there 
were 328 suicides among 25–54 year old Medicaid 
enrollees who were enrolled for at least 12 months prior 
to death and who met inclusion criteria. Of these, 47% 
(n = 153) were women (women comprise the majority 
of Medicaid enrollees in this age bracket). The major-
ity of male and female suicide decedents were White 
(88.3%) with a median age of 41. In the Stressful Life 
Events domain, men were characterized by a higher like-
lihood of legal (male: 16.0%; female: 7.8%) and intimate 
partner problems (male: 25.1%; female: 16.3%; Table  2). 
In the Suicidal Behavior domain, women were more 
likely to have had one or more past suicide attempts 
(male: 22.9%; female: 31.4%). In the Perceived Behavioral 
Health domain, men were more likely to be perceived as 
depressed (male: 28.0%; female: 20.9%). Other variables 
in this domain were either similar between sexes or more 
prevalent in women. In the Diagnosed Behavioral Health 
domain, diagnoses were more prevalent in women, 
with the exception of alcohol use disorder (male: 18.3%; 
female: 11.8%), and drug use disorder (male: 23.4%; 
female: 20.3%). Over 70% of decedents had at least one 
inpatient or outpatient encounter in the 90 days prior to 
death (73% for men; 80% for women; Table 2).

Latent class models suggested a two-class solution for 
both males and females (eTables 1 and 2). The two classes 
similarly reflected low to medium probabilities for the 
indicator variables in the first three domains of Stressful 
Life Events, Suicidal Behavior, and Perceived Behavio-
ral Health for both men and women (Figs. 1 and 2). For 
both men and women, the classes diverged in the fourth 
domain of Diagnosed Behavioral Health, with one class 
representing higher probability of behavioral health diag-
noses (0.35–0.80 in men; 0.16–0.81 in women) and the 
other lower probability of behavioral health diagnoses 
(0.02–0.22 in men; 0.0–0.18 in women). We interpreted 

the two classes as approximating two clusters of patient 
groups with fewer (hereafter: less-diagnosed) and greater 
(hereafter: more-diagnosed) Diagnosed Behavioral 
Health Conditions (Figs. 1 and 2).

Over half of male decedents (55%) and nearly one-third 
(29%) of female decedents belonged to the less-diagnosed 
class (Figs. 1 and 2). In the Stressful Life Events domain, 
both classes of men had slightly higher probabilities than 
the female classes of experiencing the individual stress-
ors. Men also exhibited somewhat more divergence 
between the classes in this domain, particularly in 
legal problems (0.22 in less-diagnosed vs 0.09 in more-
diagnosed). In the Suicidal Behavior domain, the less-
diagnosed class of men reflected a lower probability of 
history of attempted suicide (0.12) relative to the more-
diagnosed class of men (0.32). These probabilities were 
similar in the female classes (0.32 and 0.31, respectively). 
Perceived Behavioral Health was also similar across the 
male and female classes. Men and women in the more-
diagnosed class had very high probabilities (0.81 and 
0.85, respectively) of having a mental health problem, 
according to law enforcement and/or medical examiner 
reports. These probabilities for the less-diagnosed classes 
were lower for men in particular (0.56), as well as women 
(0.72). The classes diverged substantially in the Diag-
nosed Behavioral Health domain, with the more-diag-
nosed class exhibiting a higher probability of an inpatient 
or outpatient visit in the 90 days prior to death for both 
men (less-diagnosed: 0.56; more-diagnosed: 0.93) and 
women (less-diagnosed: 0.39; more-diagnosed: 0.96).

Finally, we used odds ratios (ORs) to quantify the like-
lihood of class membership based on race and suicide 
method (note that ORs refer to the odds of class mem-
bership, not the odds of suicide). Black men and women 
were more likely to belong to the less-diagnosed class 
(OR for men: 3.1; 95% confidence interval [CI]: 0.8, 12.4; 
OR for women: 5.0, 95% CI: 0.9, 31.2) compared to men 
and women in the White or other race category. How-
ever, these estimates were imprecise due to low counts of 
Black individuals, particularly among women. Men who 
died from self-inflicted firearm injury were also moder-
ately more likely to be represented in the less-diagnosed 
class (OR: 1.6, 95% CI: 0.7, 3.4), as compared to men who 
died from a self-inflicted non-firearm injury. There was 
no evidence of such an association in women (OR: 0.9, 
95%CI: 0.3, 2.9).

Discussion
This study used latent class analysis to characterize sui-
cide decedents in a Medicaid population using both 
diagnostic data from claims, and life circumstance data 
obtained from law enforcement and medical examiner’s 
reports. For both male and female decedents, two classes 
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were identified. The classes appeared generally similar 
across domains of Stressful Life Events, Suicidal Behav-
ior, and Perceived Behavioral Health but diverged in their 
probabilities of being diagnosed with behavioral health 
conditions.

Sex
Males had a high probability of being in the class 
less-diagnosed with behavioral health conditions 
(55%). In females, the probability of being classified as 

less-diagnosed was considerably lower (29%). This is 
consistent with what is known about the higher burden 
of behavioral health conditions and increased willing-
ness to use mental health services among women [12]. 
We also found that men who used a firearm for suicide 
tended to be over-represented in the less-diagnosed 
class. This is consistent with past findings [14] and may 
reflect that firearm suicide deaths may be characterized 
by a greater degree of impulsivity [20]. Because firearms 
are the most lethal means of inflicting self-injury [21], a 

Table 2 Characteristics of female and male suicide decedents age 25–54 (North Carolina Medicaid, 2014–2017)

a Variables from the North Carolina Violent Death Reporting System; bCounts < 10 are suppressed

Males (N = 175)
n (%)

Females (N = 153)
n (%)

Age (med, IQR) 42 (33, 48) 40 (33, 46)

Race
 Black 19 (10.9) 11 (7.2)

 White 146 (83.4) 140 (91.5)

 Other <10b <10b

Supplemental Security Income
 Yes 65 (37.1) 41 (26.0)

 No 110 (62.9) 112 (73.2)

Stressful Life Eventsa

 Death of friend or family 11 (6.3) <10b

 Criminal or civil legal problem 28 (16.0) 12 (7.8)

 Intimate partner problem 44 (25.1) 25 (16.3)

 Family relationship problem 24 (13.7) 17 (11.1)

 Physical health problem in the past month 46 (26.3) 33 (21.6)

Suicidal Behaviora

 Recently disclosed suicide intent 54 (30.9) 42 (27.5)

 History of suicide attempt (1 or more) 40 (22.9) 48 (31.4)

 History of suicidal thoughts 77 (44.0) 65 (42.5)

Perceived Behavioral Healtha

 Non-alcohol substance use problem 54 (30.9) 63 (41.2)

 Alcohol problem 29 (16.6) 20 (13.1)

 Depressed mood 49 (28.0) 32 (20.9)

 Mental health problem 118 (67.4) 125 (81.7)

Diagnosed Behavioral Health
 Drug use disorder diagnosis 41 (23.4) 31 (20.3)

 Alcohol use disorder diagnosis 32 (18.3) 18 (11.8)

 Bipolar disorder diagnosis 33 (18.9) 54 (35.3)

 Anxiety diagnosis 81 (46.3) 88 (57.5)

 Depression diagnosis 58 (38.9) 91 (59.5)

 Chronic pain, fibromyalgia, sleep disorders diagnosis 61 (34.9) 59 (38.6)

 Any inpatient or outpatient encounter in the last 90 days 128 (73.1) 122 (79.7)

Suicide Method
 Firearm 74 (42.3) 42 (27.5)

 Poisoning 35 (20.0) 79 (51.6)

 Hanging/strangulation 44 (25.1) 27 (17.7)

 Other (i.e. fall, drowning, sharp instrument) 22 (12.6) <10b
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Fig. 1 Male class profiles for suicide decedents age 25–54 (North Carolina Medicaid, 2014–2017). DUD = drug use disorder; AUD = alcohol use 
disorder; the “Greater Diagnosed Behavioral Health Conditions” bars describe the patient typology that was more likely to have behavioral health 
diagnosis(es) than the “Fewer Diagnosed Behavioral Health Conditions” typology. The two typologies are similar in terms of Stressful Life Events, 
Suicidal Behavior, and Perceived Behavioral Health

Fig. 2 Female class profiles for suicide decedents age 25–54 (North Carolina Medicaid, 2014–2017). DUD = drug use disorder; AUD = alcohol use 
disorder; the “Greater Diagnosed Behavioral Health Conditions” bars describe the patient typology that was more likely to have behavioral health 
diagnosis(es) than the “Fewer Diagnosed Behavioral Health Conditions” typology. The two typologies are similar in terms of Stressful Life Events, 
Suicidal Behavior, and Perceived Behavioral Health
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person who impulsively attempts suicide with a firearm 
is much more likely to die as a result of the attempt than 
if they had made the attempt using any other method. In 
the latter scenario, the person may have been more likely 
to receive a diagnosis and treatment, preventing a poten-
tial re-attempt. Approaches such as counseling on access 
to lethal means (CALM) may be appropriate to identify 
and protect people at risk of suicide even in the absence 
of behavioral health diagnoses [22]. This approach helps 
patients and family members recognize and form plans 
about the storage of items that can be used to inflict 
lethal force.

It is encouraging that the majority of Medicaid suicide 
decedents (men: 73%; women: 80%) had at least one out-
patient or inpatient healthcare encounter in the 90 days 
prior to death. This indicates that there is opportunity to 
intervene on these individuals if they can be identified 
based on their healthcare and life event profiles. Linkage 
of multiple rich sources of data to allow for better pre-
diction of suicide risk and help connect high risk patients 
with suicide prevention programs is an area of active 
research [23].

Race
The finding of possible over-representation of Black peo-
ple in the less-diagnosed class for both men and women 
is concerning. Prior research has documented under-
diagnosis of depression and other mental health disor-
ders in Black and other minority populations [15, 24, 25]. 
Some depression screening tools may exhibit racial bias 
[15, 26], or providers may not be culturally competent to 
recognize depressive symptoms in patients who do not 
share their race [24]. Socioeconomic status, access to 
care, help-seeking behaviors, and mistrust of the health 
care system are other possible explanations for this dis-
parity [15]. When disorders are identified, Black people 
are also less likely to receive consistent treatment [27]. 
Our finding that Black people were more likely to be 
represented in the less-diagnosed group may reflect this 
implicit bias in the health care system and underscores 
the need for increased racially competent suicide screen-
ing and mental health instrumentation and services [28].

There are several possible explanations for the findings 
that the two classes of patients identified in this study 
were similar in their life circumstance profiles, yet very 
dissimilar in their diagnostic profiles. One possible expla-
nation is that the less-diagnosed class did have underly-
ing behavioral health conditions but tended to have less 
contact with health care providers, meaning behavioral 
conditions were not identified as current diagnoses in 
claims data. The Medicaid population is vulnerable to 
factors that impact continuity of care, including housing 
and employment instability and reduced family support 

[29]. Further, for men and women in the less-diagnosed 
class, it is possible that the apparent incongruity between 
the NC-VDRS “mental health problem” variable (accord-
ing to law enforcement/ medical examiner data) and the 
Medicaid diagnosis variables for mental health disorders 
represents people who were diagnosed at some point 
but were not in active treatment. Regardless, even in 
the less-diagnosed class, the probability for contact with 
the health system 90 days prior to death was 0.56 among 
men, and 0.39 among women, suggesting that the low 
probability of a behavioral health diagnosis in this class 
is not fully explained by a lack of contact with health care 
providers.

A second possible explanation is that patients who had 
an underlying behavioral health condition were in con-
tact with the health system but did not receive a diag-
nosis. The type of specialty care sought by patients likely 
varies by sex and is also impacted by having a history 
of non-suicidal self-injury and suicide attempt, which 
also vary by sex [30]. These undoubtedly affect whether 
or not a patient is screened for suicide risk and/or diag-
nosed with a behavioral health condition (e.g., a visit to 
a psychiatric clinic is more likely to result in screening/
diagnosis than a cardiology visit). Thus, type of health 
care utilization may partially explain why the proportion 
classified into the less-diagnosed class was higher in men 
than women.

A third possible explanation for this study’s finding of 
similarities in life circumstance profiles, but dissimilar 
diagnostic profiles, is that the lack of mental health dis-
order diagnoses in the less-diagnosed class could reflect 
a true absence of underlying conditions. Mental health 
disorders have long been considered one of a number of 
risk factors for suicidal behaviors, but other risk factors 
have been established, including genetic predisposition, 
early life experiences, cognitive and personality charac-
teristics, stressful life events, access to lethal means, and 
others [31–36]. These also likely interact within the con-
text of additional societal and environmental factors [37]. 
Increasingly robust screening for a wide range of risk 
factors (including lived experiences) may help identify 
additional patients. More research into this approach is 
warranted [38].

This study had several strengths. Linkage between 
Medicaid and violent death data is unique in the litera-
ture and allowed us to examine circumstantial risk factors 
of suicide that are not captured in claims. The Medicaid 
population has a high prevalence of many of these risk 
factors and represents a population that is engaged in 
healthcare and knowledgeable of public programs, and 
thus might be amenable to suicide prevention interven-
tions. This study also has several limitations. Because 
the life circumstance data from NC-VDRS was collected 
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post-mortem, it is prone to recall effects that could lead 
to over-ascertainment of some items, and there may be 
variation between death investigators in their ascertain-
ment of life circumstance information. However, NC was 
one of the first states to implement NVDRS, and NC pro-
gram administrators have continually striven to improve 
the quality and consistency of NC-VDRS since the NC 
program was initiated in 2004. Mental health conditions 
that were not associated with a Medicaid claim would 
not be detected by this data source. It is also possible that 
patients in this study were identified as high risk for sui-
cide but did not receive a behavioral health diagnosis due 
to stigma or other factors (e.g., implicit racial bias), even 
if they did receive prevention services. Finally, any pop-
ulation-based suicide study has the potential for under 
ascertainment of suicide by local death investigation 
authorities. To address this, NVDRS draws death deter-
minations from three sources (death certificate, medical 
examiner, and law enforcement).

Conclusions
Behavioral health diagnosis and treatment are founda-
tional to our health system’s approach to suicide pre-
vention. This analysis indicates that men and women 
suicide decedents who were Medicaid beneficiaries can 
be divided into two distinct classes: one with higher 
probability and one with lower probability of receiving 
a behavioral health diagnosis prior to suicide. These two 
classes appear otherwise similar in terms of life circum-
stances. The class with lower probability of receiving a 
behavioral health diagnosis may comprise patients with 
underlying conditions who were not adequately identi-
fied diagnostically as high risk for suicide, yet did in fact 
progress to suicide.

It appeared that having Black race (men and women) 
and use of a firearm for suicide (men only) were associ-
ated with membership in the class with lower diagnos-
tic probability. These findings may be related to implicit 
racial bias in provision of health care services and a 
higher degree of impulsivity associated with use of fire-
arms as a means of suicide. Encouragingly, over 70% of 
decedents had a health system encounter in the 90 days 
prior to death. Additional screening (including cultur-
ally or racially appropriate methodologies) and improved 
health care-based interventions may help to identify and 
treat underlying conditions and mitigate chronic and 
proximal risk factors for suicide.
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