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Suicide is the eleventh leading cause of death in
the United States and the fifth leading cause of
years of potential life lost before age 65 years.1

Prevention efforts must include a focus on
veterans who use Veterans Health Administra-
tion (VHA) services.2 The VHA is the largest
health care system in the United States, and
each year more than 1800 veterans using VHA
services die by suicide,3 representing 5% to 6%
of all suicides in the United States annually.
Moreover, compared with the general US pop-
ulation, rates of suicide in veterans using VHA
services are estimated to be 1.66-times higher
(95% confidence interval [CI] =1.58, 1.74)
among men and 1.87-times higher (95%
CI =1.35, 2.47) among women.3

In a recent, national study of veterans who
used VHA services, depression, bipolar disor-
der, posttraumatic stress disorder (PTSD),
schizophrenia, and alcohol or drug use disor-
ders were associated with increased risk of
suicide,4 which was congruent with findings in
the general literature.5,6 Interestingly, slightly
less than half (i.e., 46.8%) of VHA patients who
killed themselves were diagnosed with a mental
disorder. The study was based on clinician
diagnoses, and greater psychopathology would
have undoubtedly been uncovered using re-
search interviews. Nonetheless, the study indi-
cated that a large proportion of VHA patients
who killed themselves did not have documented
(or recorded) symptoms of psychopathology.

Suicide decedents who receive psychiatric
treatment differ from those who do not in
demographics, diagnoses, and the type of
stressors they experience,7---9 suggesting that
there are likely to be important differences
between decedents with and without recorded
psychiatric symptoms. These findings have im-
plications for prevention and suggest the poten-
tial need for universal strategies to reduce risk for
suicide in the group without documented psy-
chiatric symptoms. Additionally, the differences
between those with and without documented
psychiatric symptoms are likely to extend to

patterns of service use before death, with those
reporting more symptoms making greater con-
tact with the health care system and, thus,
potentially having a shorter time to death after
their last visit.

The purpose of our study was to compare 2
broad groups of users of VHA services who
died by suicide, a group with clinician-docu-
mented psychiatric symptoms (i.e., depression,
anxiety, alcohol use disorders, drug use disor-
ders, schizophrenia, and mania) in the last year
of life, and a group with no documented
symptoms. Using systematic chart reviews, we
examined differences in sociodemographic
characteristics, suicide-related variables (i.e.,
received a suicide risk assessment, suicidal
ideation, suicide plan, suicide attempt), treat-
ment contacts (i.e., received care from a mental
health professional), somatic symptoms (i.e.,
sleep, pain), and specific stressors (i.e., occupa-
tional, relational, housing, legal) in the last year
of life and at the last visit (when data were
available), as well as time to death after the last
visit. We hypothesized that the medical records
of the group with recorded symptoms would
also be more likely to show suicide-related

variables, somatic symptoms, and stressors. We
also explored time to death in the 2 study groups.

METHODS

Participants were all 423 suicide decedents
who received VHA services between fiscal
years (FYs) 2000 and 2006 from either Vet-
erans Integrated Service Network 2 (VISN 2;
upstate New York and north central Pennsyl-
vania, n = 130) or VISN 11 (central Illinois,
Indiana, Michigan, and northwest Ohio,
n = 293). Analyses focused on the 381
(90.07%) participants who received VHA ser-
vices during the last year of life. The 42
(9.93%) decedents who were excluded from
the analyses were more likely to be non-White
(v2 = 13.60; P< .001) and younger (v2 = 13.60;
P< .05) than those who were included.

Data Sources

Comprehensive information on patient fac-
tors and treatment utilization before suicide
were obtained from 3 unique sources: (1) the
VHA National Patient Care Database (NPCD)
and other nationwide data resources available
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at the Austin Automation Center, (2) the
National Center for Health Statistics (NCHS)
National Death Index (NDI), and (3) informa-
tion contained within the VHA Computerized
Patient Record System (CPRS).
NPCD and NDI data. Using linked data from

the NPCD and the NDI, the VISN 11 Serious
Mental Illness Training, Research, and Educa-
tion Center (SMITREC) created a National
Suicide Registry that contains information
about suicide on all patients who used VHA
services in FYs 2000 to 2007. The NPCD was
used to identify all individuals who used VHA
inpatient, residential, or outpatient services
between FY 2000 through the end of FY 2007
and who did not have any record of VHA
service use in FYs 2008 or 2009.

The NDI draws from US mortality data
regarding dates and causes of death for all US
residents. Data are derived from death certifi-
cates filed in state vital statistics offices and
checked for accuracy by NCHS. NDI searches
were conducted for all individuals identified by
the NPCD search. The NDI data request pro-
tocol matched records using social security
number, last name, first name, middle initial,
date of birth, race/ethnicity, gender, and state
of residence. Frequently, NDI searches yielded
multiple records that were potential matches.
In these instances, previously established pro-
cedures were used to ensure that the individ-
uals identified by NPCD and NDI searches
were the same person.10 The NDI is considered
the “gold standard” for mortality assessment
information because it has the greatest sensitivity
in determining vital status among all available
population-level sources of mortality data.11

CPRS data. All clinical notes about care
provided within the VHA system are recorded
in the CPRS medical record. Notes can be
written in free form or using templates, and
typically include information about the pa-
tient’s presenting problem and the type of care
provided. CPRS data therefore provides infor-
mation about symptoms (e.g., suicidal thoughts)
or disorders that are noted in the narrative of
notes and not limited to official templates that
are tied to visit encounters, notations about
patient stressors, or treatment plans.

Chart Reviews

Chart reviews were conducted at the Center
of Excellence for Suicide Prevention located in

VISN 2. They were used to extract data on
documented symptoms of depression, alcohol
use disorders, illicit drug use, prescription drug
misuse, PTSD, mania, schizophrenia, sleep dis-
turbance, and subjective pain. Note that symp-
toms were recorded whether there was a for-
mal diagnosis, necessitating the use of chart
reviews (as opposed to aggregate electronic
data). Common stressors (e.g., marital
or intimate relationship, employment, legal,
housing) were also extracted from the charts.

One of the authors (M. V.) developed the
chart review tool for a study of veterans treated
for depression.12 The tool systematically assesses
care provided by the VHA in the year before
suicide (last year codes) as well as during the last
visit (last visit codes). For each patient record, we
used 2 or more independent coders who, after
initial coding, met to compare results and resolve
discrepancies to create a consensus record for
use in analyses. When a clear consensus could
not be reached, the coding decisions were staffed
at a weekly consensus conference. To assess the
interrater reliability before consensus, we calcu-
lated weighted kappas among raters for both last
year and last visit codes. Kappas were weighted
to reflect the proportion of charts coded by each
pair of raters. Landis and Koch’s recommenda-
tions were used to classify kappas into poor
(£ 0.40), moderate (0.41---0.60), substantial
(0.60---0.79), and outstanding (‡ 0.80)
categories.13

Variables

Demographic characteristics. Patients’ age and
gender are consistently available in VHA elec-
tronic treatment records.
Psychiatric symptoms. Chart reviews assessed

symptoms whether they reached a diagnostic
threshold (e.g., depressive disorder) as well as
symptoms (e.g., depressive symptoms), hereafter
referred to as documented or recorded symp-
toms. These data were used to form the 2 study
groups. Kappas for reliability between pairs of
raters on documented symptoms were out-
standing: depression (0.95 last year, 0.86 last
visit), anxiety (0.89 last year, 0.91 last visit),
alcohol use disorder (0.84 last year, 0.79 last
visit), mania (0.89 last year, 0.97 last visit),
psychosis (0.91 last year, 0.95 last visit), illicit
drug use (0.92 last year, 0.81 last visit), and
misuse of prescription drugs (0.80 last year,
0.82 last visit).

Treatment contacts. Chart reviews were used
to identify the specialization of the provider
seen on the last visit (nonphysician and non-
mental health, nonphysician and mental health,
physician and nonmental health, or physician
and mental health) to examine differences in
the mental health treatment received by each
group. The number of days between the last
visit and death was also calculated to estimate
the immediacy of risk between the 2 groups.
The kappa for raters’ reliability of specializa-
tion of the provider was outstanding: mental
health provider (0.84 last visit).
Suicide-related variables. Chart reviews were

used to identify if a suicide risk assessment was
conducted, and suicidal thoughts, plans, and
previous attempts were recorded. History of
suicide attempts was used because of the low
number of documented suicide attempts in the
year before death. Kappas for reliability of
raters on suicide-related variables were sub-
stantial or outstanding: risk assessment (0.85
last year, 0.75 last visit), suicidal thoughts (0.85
last year, 0.75 last visit), suicidal plan (1.00 last
year), and suicide attempts (0.82 last year);
agreement on suicidal plan at the last visit was
not given because it was rare.
Somatic symptoms. Chart reviews also iden-

tified information on documented sleep and
pain complaints. Sleep is a symptom of many
psychiatric and physical disorders.14---16 Previous
work found that VHA patients with higher self-
report of pain were at moderately increased risk
for suicide.17 Kappas for reliability of raters on
somatic symptoms were substantial or outstand-
ing: sleep (0.85 last year, 0.63 last visit) and pain
(0.68 last year, 0.76 last visit).
Stressors. Information about stressors was

also obtained from the chart. Domains of
interest included marital or intimate relation-
ship, legal, housing, and occupational problems.
Kappas for reliability between raters on so-
matic stressors were substantial or outstanding:
marital or intimate relationship (0.75), legal
(0.72), housing (0.82), and occupational (0.77).

Analyses

We compared the 2 study groups using the
v2 test. For comparisons with sample sizes less
than 5, we used the Fisher exact 2-sided test.
Comparisons were made on demographic
characteristics, treatment contacts (received
care from a mental health professional),
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suicide-related variables (received a suicide
risk assessment, presence of suicidal ideation,
suicide plan, suicide attempt), somatic symp-
toms (presence of sleep or pain), and stressors
(presence of occupational, relational, housing,
legal) for the last year and last visit, when
available.

Survival analyses compared days until death
for the 2 study groups using Cox proportional
hazard models, which can be used for un-
censored data.18,19 The day of last contact was
treated as day 1 to account for the 4 deaths that
occurred on the day of contact. Initial models
included all demographic variables, which were
removed from the models if they were associated
at P> .05. Diagnosis violated the proportionality
assumption. We therefore treated it as a time-
varying covariate and calculated hazard ratios
(HRs) over periods of time (i.e., 1---30, 31---60,
61---180, 181---365 days) within the same model.
To examine the hazards of suicidal ideation,
secondary analyses compared the association of
suicidal ideation to time to death after controlling
for documented symptoms and statistically sig-
nificant demographic variables. Because suicidal
ideation also violated the proportionality as-
sumption, its HRs were calculated using the
same strategy.

RESULTS

Analyses were based on the 381 patients
who used services in the year preceding sui-
cide. Of these veterans, 261 (68.5%) had
clinician-documented symptoms and 120
(31.5%) had no recorded symptoms. Descrip-
tive statistics indicated that there were differ-
ences in age and race/ethnicity between the
2 groups (see Table 1). Those with recorded
symptoms were significantly more likely to re-
ceive a suicide risk assessment and report sui-
cidal ideation and plans, the presence of occu-
pational-, relational-, legal-, and housing-related
stressors, as well as somatic symptoms such as
chronic pain and sleep disturbance (see Table 2).
Among those with documented symptoms, 91
of 198 (46.0%) who received a suicide risk
assessment in the last year reported suicidal
ideation, whereas no individuals without docu-
mented symptoms reported suicidal ideation.

The group with reported symptoms was
significantly more likely to be seen by a mental
health professional for the last visit, receive

a suicide risk assessment, and have recorded
suicidal ideation and sleep complaints. There
was no difference in documentation of chronic
pain between the 2 groups at the last visit.
Among those with recorded symptoms, 15 of
105 (14.3%) who received a suicide risk
assessment at the last visit reported suicidal
ideation. No individuals in the group without
documented symptoms reported suicidal idea-
tion at the last visit.

The 2 study groups differed in time to death
after the last visit. Individuals with documented
symptoms were almost 3 times as likely to
die within 30 days of contact (HR = 2.95; 95%
CI= 1.98, 4.39) and 74% more likely to die
within 31 to 60 days of contact (HR=1.74; 95%
CI= 1.06, 2.85), but were not more likely to die
after 60 days (61---90 days; HR= 1.32; 95%
CI = 0.71, 2.43), 91 to 180 days(HR=1.08;
95% CI = 0.64, 1.84), or 181 to 365 days
(HR= 1.43;95% CI = 0.77, 2.65), after control
for age cohort (HR= 1.20; 95%CI = 1.04, 1.38)
and male gender (HR= 0.38; 95% CI = 0.21,
0.72). A survival curve was used to illustrate
the difference in probability of death at any
time point between these 2 groups (Figure 1).

Because of the potential importance of sui-
cidal ideation, secondary analyses were

conducted to compare time to death between
those with documented suicidal ideation in
their last year (n = 91) and those with no
suicidal ideation (n = 290). Individuals with
suicidal ideation were over twice as likely to die
within 30 days of contact (HR = 2.19; 95%
CI = 1.57, 3.05), but were not more likely to
die after 30 days (31---60 days: HR = 1.75;
95% CI = 0.99, 3.08; 61---90 days: HR = 0.34;
95% CI = 0.08, 1.42; 91---180 days: HR=0.80;
95% CI = 0.36, 1.78; 181---365 days:
HR = 0.69; 95% CI = 0.26, 1.84), after con-
trol for documented symptoms (HR = 1.68;
95% CI = 1.32, 2.13), age cohort (HR = 1.24;
95% CI = 1.08, 1.43), and male gender
(HR = 0.45; 95% CI = 0.24, 0.83). A survival
curve was also used to illustrate the difference
in probability of death at any time point between
these 2 groups (Figure 2).

DISCUSSION

We examined differences in demographic
characteristics, suicide-related variables, somatic
symptoms, stressors, and time to death after the
last visit between veteran decedents with docu-
mented symptoms in the last year of life (68.5%)
and those with no such symptoms (31.5%).

TABLE 1—Demographics Among Veterans Health Administration Suicide

Decedents, by Symptom Status: VISN 2 and VISN 11, 2000–2007

Characteristics With Symptoms, No. (%) Without Symptoms, No. (%) v2 P

Total 261 (68.5) 120 (31.5)

Gender . . . .091a

Male 251 (96.2) 119 (99.2)

Female 10 (3.8) 1 (0.8)

Race/ethnicityb 5.23 .022

White 220 (84.3) 89 (74.2)

Minority 40 (15.3) 30 (25.0)

Age, y 40.16 < .001

18–34 6 (2.3) 5 (4.2)

35–54 61 (23.4) 10 (8.3)

55–74 133 (51.0) 40 (33.3)

> 75 61 (23.4) 65 (54.2)

VISN center 0.01 0.909

VISN 2 83 (31.8) 37 (30.8)

VISN 11 179 (68.6) 82 (68.3)

Note. VISN = Veterans Integrated Services Network.
aOne-sided Fisher exact test.
bRace/ethnicity was missing for 2 participants.
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As hypothesized, the group with recorded
symptoms was more likely to receive a suicide
risk assessment and to report suicidal ideation
and a plan in the last year of life than was the
group without such symptoms. Similarly, those
with documented symptoms were also more
likely to receive care from a mental health spe-
cialist, receive a suicide assessment, and report
suicidal ideation at the last visit. Thus, the group
with documented symptoms was more likely to
be identified as being at high risk, providing the
opportunity for intervention. These individuals
might have required more intensive treatments
that directly target suicide risk, such as cognitive
therapy for suicide prevention20 or dialectical
behavioral therapy,21,22 although the utility of
such treatments with veterans remains to be
demonstrated. The percentage of suicides with
documented symptoms in the present study
(68.5%) was considerably lower compared with

that identified in postmortem psychological au-
topsy studies of suicide,23,24 suggesting clinical
underdetection and the potential value of in-
creased screening and improved risk recognition.
Additional universal strategies would also be of
benefit,25 particularly for patients who were not
identified as having psychiatric symptoms de-
spite screening efforts.

The group with recorded symptoms also had
more documented somatic symptoms in the
year before suicide and at the last visit than
decedents without documented symptoms,
with 1 exception. There was no difference in
recorded chronic pain between the 2 subpop-
ulations at the last visit. Previous research
found an association between self-reported
pain and risk for suicide in VHA patients.17

Nonsymptomatic high-risk veterans might be
more willing to disclose pain when they are
distressed, suggesting that increased pain in

veterans without reported symptoms might be
indicative of increased risk. Alternatively, pain
might be a risk factor for suicide that was
mostly independent of psychiatric symptoms.17

In addition, veterans with recorded symptoms
also had more documented stressors than those
with no symptoms, with occupational and re-
lational stressors being the most prevalent. Re-
search on the association of pain, occupational,
and relational problems with suicide risk in
veterans might identify important targets for
selective interventions.

Individuals with documented symptoms were
more likely to die by suicide within the first
60 days after contact, and those with suicidal
ideation were more likely to die by suicide in
the first 30 days. The associations among
psychiatric problems, suicidal ideation, and time
to death might have important implications for
prevention efforts, with a history of greater
psychiatric and suicidal symptoms indicating
a need for more timely and intensive interven-
tion. Caring letters, for example, were found to
reduce risk for suicide for depressed inpatients
who refused postdischarge treatment.26 For
veterans with documented symptoms, the data
suggested the value of implementing such letters
early in the course of treatment. Additionally,
this finding further highlighted the need for
intensive interventions that directly target suicide
risk for veterans reporting suicidal ideation.

Over 30% of the sample had no reported
symptoms, which indicates problems with
detection, documentation, or the absence of
critical variables in the chart review. Data
suggested that decedents without documented
symptoms were more likely to be racial/ethnic
minorities than veterans with reported symp-
toms. Given the meager data, it was unclear if
this finding represented a true difference in
symptoms between at-risk minority and major-
ity patients in the VHA or a problem of under-
detection of symptoms in minority patients. Al-
though our analyses focused on VHA patients
who received VHA services in the last year of life,
approximately 10% of the veterans who killed
themselves did not receive any VHA treatment
services in their last year, and racial and ethnic
minorities were also overrepresented in this
group. Outreach efforts that are tailored to
racial and ethnic minorities may be needed to
increase their utilization of potentially lifesav-
ing services.

TABLE 2—Suicide-Related Variables, Somatic symptoms, and Stressors Among

Veterans Health Administration Suicide Decedents, by Symptom Status:

VISN 2 and VISN 11, 2000–2007

Variables

With Symptoms

(n = 261), No. (%)

Without Symptoms

(n = 120), No. (%) v2 P

Last Year

Suicide-related variables

Assess suicidal ideation 198 (75.9) 25 (20.8) 102.56 < .001

Suicidal ideation 91 (34.9) 0 . . . < .001a

Suicidal plan 47 (18.0) 0 . . . < .001a

Suicide attempt (ever) 24 (9.2) 0 . . . < .052a

Somatic symptoms

Sleep 157 (60.2) 16 (13.3) 72.69 < .001

Pain 219 (83.9) 72 (60.0) 26.04 < .001

Stressors

Occupational 89 (34.1) 5 (4.2) 38.85 < .001

Relational 66 (25.3) 1 (0.8) . . . < .001a

Housing 36 (13.8) 0 . . . < .001a

Legal 36 (13.8) 1 (0.8) . . . < .001a

Last Visit

Treatment contact: Psychiatric treatment 90 (34.5) 1 (0.8) . . . < .001a

Suicide-related variables

Assess suicidal ideation 105 (40.2) 11 (9.2) 37.46 < .001

Suicidal ideation 15 (5.7) 0 . . . .003a

Suicidal plan 3 (1.1) 0 . . . .32a

Somatic symptoms

Sleep 54 (20.7) 8 (6.7) 11.86 .001

Pain 98 (37.5) 44 (36.7) 0.03 .869

Note. VISN = Veterans Integrated Services Network.
aOne-sided Fisher exact test.
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Since these data were collected, the VHA
has implemented reliable and sensitive
screens for depression,27 alcohol misuse,28

and PTSD.29 The VHA has also mandated an
annual suicide-risk assessment that is triggered
when patients screen positive for psychiatric
disorders or experience changes in treatment,

such as hospitalization. Other changes include
the mandated use of a standard Safety Plan with
Veterans in those who are identified as being at
high risk,30 and the creation of a list of high-risk
veterans whose care is overseen by suicide pre-
vention coordinators located at each VHA med-
ical center. These strategies are designed to

reduce the number of at-risk veterans whose
symptoms go undetected (most relevant to the
study group without documented symptoms)
and to provide intensive and potentially life-
saving treatment to those with clear indica-
tions of risk (most relevant to the study group
without recorded symptoms). How these VHA
initiatives might have changed the results
obtained in this study is unclear, and is an
important topic for future study. Regardless
of the VHA’s best efforts, it is inevitable that
a subgroup of at-risk veterans will escape
risk recognition efforts, and these patients
(represented in the present study by those
without documented symptoms) might benefit
especially from universal prevention strate-
gies aimed at general health promotion and
safety.25

In our study, we used 2 strategies to mini-
mize underdetection of psychopathology, first,
by focusing on the year before death (rather
than more distally) and, second, by coding
psychiatric symptoms (rather than merely di-
agnoses). We identified a considerably higher
percentage of suicides with psychopathology
(68.5%) than that obtained in a recent cohort
study of suicide among VHA patients (46.8%),
which was extended more distally and relied
on diagnoses,4 suggesting that we were success-
ful to some degree. Documentation in clinical
records reflects interactions between patients
and providers, and we presume that the group
without documented symptoms in the present
study (31.5%) contained individuals who did not
experience or reveal symptoms in the last year of
life (nonsymptom expression) as well as those
who were symptomatic, but there were failures
in clinical detection or documentation (symptom
nonidentification). Psychological autopsy studies
estimated that nearly 90% of suicide decedents
had 1 or more psychiatric disorders.23,24 Based
on such data, it could be argued that the group
without documented symptoms in the present
study was overwhelmingly a case of nonidenti-
fication. However, it should be kept in mind that
psychological autopsy studies focus on the last
days and weeks of life, and there was a consid-
erable time gap between the last appointment
and the date of suicide in many patients in our
study. As a result, a veteran’s mental status and
life circumstances at their last treatment visit did
not necessarily reflect their experience near to
the time of suicide.

Note. VISN = Veterans Integrated Service Network.

FIGURE 1—Suicide survival among Veterans Health Administration suicide decedents, by

symptom status: VISN 2 and VISN 11, 2000–2007.

Note. VISN = Veterans Integrated Service Network.

FIGURE 2—Suicide survival among Veterans Health Administration suicide decedents, by

ideation status: VISN 2 and VISN 11, 2000–2007.
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There were some limitations to this study.
The study sample was limited to VHA patients
treated in the Midwest and Northeast, with
unclear generalizability to VHA patients in
other regions of the country. Data were based
on chart reviews, and information about the
reliability, validity, or completeness of the in-
formation contained in the charts was not
available. Moreover, we could not control for
clinician variability in documentation. Pro-
viders might be more or less prone to docu-
ment symptoms generally, which might have
contributed to our finding that a broad range of
symptoms were elevated in 1 of the study
groups. As mentioned, there were numerous
suicide prevention practices instituted in the
VHA since the suicides studied here occurred,
making it unclear how the results might look
with a more recent sample. There were addi-
tional limitations concerning the availability of
potentially important variables. Data on health
care services received outside of VHA were
unavailable, chart reviews did not provide
exhaustive coverage for all potential risk factors
such as personality disorders, and some groups
were underrepresented in the sample (e.g.,
female veterans). Despite these limitations, the
study identified 2 large and rather different
at-risk groups of veterans, suggesting the need
for a broad suicide prevention strategy that
extends from universal (i.e., health and safety
promotion) to indicated (i.e., risk recognition
and treatment) approaches. j
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