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H eart failure (HF) is a leading cause of
morbidity and mortality in the United
States.[1] A chronically, disabling and

debilitating condition, HF often results in hospital
admission and subsequent readmission.[2] After hos-
pitalization, nearly 25% of older adults with HF are
discharged to skilled nursing facilities (SNFs) for re-
habilitation due to difficulties with functioning in-
dependently.[3] Critically, patients with HF dis-
charged to SNFs also show significantly higher
rates of mortality.[2] Identifying factors that predict
mortality among this important patient population,
especially factors that could be addressed in the
hospital setting, is an important step toward im-
proving survivability among these patients.

The presence of suicidal ideation may be a useful
clinical marker to identify which patients with HF
who have been discharged to SNFs are at greater
risk of mortality. Patients with HF frequently exper-
ience significant changes in health, function, and
life stress during recovery, and have more limited
access to social supports. They also commonly ex-
perience a myriad of psychiatric comorbidities (i.e.,
depression, post-traumatic stress disorder, and other
psychiatric disorders),[4,5] and are at greater risk of
chronic pain,[6] all of which are factors that increase
risk for suicidal ideation[7] and mortality. Moreover,

patients discharged to SNFs have a higher preval-
ence of cognitive impairment, physical illnesses and
pain, functional impairment, feelings of social dis-
connectedness, and other factors that may increase
the risk of suicidal ideation compared to individu-
als discharged to the community. And, risk for ex-
periencing suicidal ideation is especially heightened
among geriatric patients.[8] As a result, suicidal ide-
ation may be a proxy for the severity of these factors,
that all can indicate greater risk for mortality.

However, factors unique to suicidal ideation may
also increase mortality risk among patients with HF
discharged to SNFs. Patients experiencing suicidal
thoughts are often highly distressed and overwhe-
lmed by their life circumstances, and can be highly
motivated to seek an escape from their problems.
Perhaps as a result, there is some evidence that pa-
tients with suicidal thoughts may be less engaged in
treatment and exhibit greater functional decline,[9]

factors that can increase risk for mortality. As such,
suicidal ideation could be a marker of increased
mortality risk, and could indicate patients who might
benefit from additional support and interventions
to improve outcomes. This is a highly relevant
question as mental health comorbidities can impact
medical outcomes, but are often not an area of fo-
cus in medical decision-making contexts. However,
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whether the presence of suicidal ideation predicts
increased risk of mortality apart from medical and
psychiatric comorbidities in this important group is
unknown. This is an important knowledge gap given
the high comorbidity between medical issues and
suicide ideation.[10,11]

The present study examined these important
knowledge gaps by examining whether suicidal
ideation was a marker of increased mortality risk in
the 30- and 365-days following admission to a SNF.
We conducted a secondary data analysis of a popu-
lation of older veterans with HF discharged to SNFs
within the Veterans Affairs (VA) system. Specific-
ally, we sought to (1) describe demographic, psychi-
atric, and medical factors associated with suicide
ideation among patients with HF upon admission
to a SNF; and to (2) determine whether suicide
ideation predicted mortality over 30-day and 365-
day follow-up among those discharged to a SNF. 

METHODS
 

Study Design and Population

This was a retrospective cohort study derived
from a national source population of 673,101 veter-
ans across 129 VA Medical Centers who were ad-
mitted for treatment of HF at the index admission
(i.e., had a primary HF diagnosis at the index ad-
mission) and subsequently discharged to a SNF.
Thus, all Veterans included in this study were tre-
ated for HF during their index admission. Veterans
at VAMCs which did not provide inpatient services
were excluded. We linked Veterans Health Admin-
istration (VHA) electronic medical records and hos-
pitalization claims to Minimum Data Set (MDS) ver-
sion 3.0 assessments using unique Veterans Admin-
istration (VA) identifiers. The MDS is a federally
mandated, standardized resident assessment for
Medicare and Medicaid-certified Skilled Nursing
Facilities (SNFs).[12] We derived information from
MDS assessments administered at admission, which
consist of health information and validated ques-
tionnaires including demographics, clinical condi-
tions, functional status, mood and behavioral symp-
toms, and cognitive status. Information extracted
from VHA records included data such as demo-
graphics, comorbidities, prior healthcare utilization,
test results, claims data, and mortality.

Veterans with HF admissions between October 1,
2010 and September 30, 2015 were identified via
ICD-9 codes from VHA electronic records and hos-
pitalization claims. Discharges to SNFs were identi-
fied via the MDS. Among veterans who had mul-
tiple SNF stays, the first SNF stay was sampled.
Veterans were excluded from the sample if they
had a record of long-term (custodial) care conver-
sion (i.e., MDS assessment beyond 90 days), incom-
plete data (e.g., missing two or more MDS assess-
ments), or were being transferred directly from a
SNF, as the purpose of this project was to examine
new SNF admission due to HF. They were also ex-
cluded if they received hospice care services before,
during, or following hospital discharge, established
via VA fee basis files and CMS hospice data. To
maximize the sample size, patients who met these
criteria and had an MDS assessment within two
weeks of admission were included in analyses.
After applying these criteria, the final sample con-
sisted of 19,120 Veterans. This study was approved
by the Institutional Review Board at the Provid-
ence VA Medical Center. 

Depressive Symptoms and Suicide Ideation

Depressive symptoms and suicidal ideation were
measured using the Patient Health Questionnaire-9
(PHQ-9),[13,14,15] which was derived from Section D
of the MDS version 3.0 SNF admission assessment.
The PHQ-9 is a 9-item self-report measure that
screens for the presence and severity of cognitive,
affective, and somatic depressive symptoms. Pa-
tients reported the frequency each symptom was
experienced in the past two weeks ranging from 0
(“not at all”) to 3 (“nearly every day”). The item
that assesses recent suicidal ideation (“Thoughts
that you would be better off dead, or thoughts of
hurting yourself in some way?”) was dichotomized
(e.g., presence (1) or absence (0) of ideation) for in-
clusion in analyses. Cutpoints resulting from the
total score of all items correspond to endorsement
of mild (5–9), moderate (10–14), moderately severe
(15–20), and severe (> 20) depression (see Table 1).
For multivariate analyses, we included a total com-
posite depression severity score derived from sum-
ming only items 1–8 were summed to create a com-
posite total depression severity score. The suicide
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Table 1    Demographic and clinical characteristics in the full sample and as a function of suicide ideation at baseline.

Total cohort
(n = 19,120)

No SI
(n = 18,745)

SI
(n = 375) SMD P

Age 77.5 ± 10.2 77.5 ± 10.26 79.8 ± 10.22) 0.23 < 0.0001

Gender 588 (3.1%) 572 (3.1%) 16 (4.3%) −0.06 0.1772

Race/Ethnicity 0.29 < 0.0001

　White 15,149 (79.4%) 14,815 (79.30%) 334 (86.67%)

　Black 3037 (15.9%) 3011 (15.57%) 26 (7.36%)

　Other 364(1.9%) 356 (1.99%) 8 (3.22%)

　Hispanic 529 (2.8%) 523 (2.88%) 6 (2.30%)

　Missing 41 (0.25%) 39 (0.25%) 2 (0.46%)

Dementia 5904 (30.9%) 5772 (30.8%) 132 (35.2%) 0.09 0.0673

Elixhauser co-morbidity index 4.9 (2.8%) 4.9 (2.80%) 4.9 (2.95%) 0.01 0.8480

　Chronic lung disease 8392 (43.9%) 8229 (43.9%) 163 (43.8%) −0.01 0.6247

　Diabetes 9806 (51.3%) 9627 (51.4%) 179 (47.7%) −0.07 0.4585

　Diabetes with Complications 5529 (28.9%) 5440 (29.0%) 89 (23.7%) −0.12 0.0253

　Hypothyroidism 2791 (14.6%) 2743 (14.6%) 48 (12.8%) −0.05 0.2541

　Chronic kidney disease 1840 (9.6%) 1020 (5.4%) 23 (6.1%) −0.10 0.5591

　Liver disease 1043 (5.5%) 1206 (5.49%) 25 (5.75%) 0.03 0.8142

　Tumor history 3323 (17.4%) 3276 (17.5%) 47 (12.5%) −0.14 0.0124

　Obesity 4084 (21.4%) 4018 (21.4%) 66 (17.6%) −0.10 0.0728

　Weight loss 1835 (9.6%) 1795 (9.6%) 40 (10.7%) 0.04 0.4777

　Anemia 7359 (38.5%) 7208 (38.5%) 151 (40.3%) 0.04 0.4748

　Alcohol use disorder 1515 (7.9%) 1488 (7.9%) 27 (7.2%) −0.03 0.6003

　Substance use disorder 742 (3.9%) 725 (3.9%) 17 (4.5%) 0.03 0.5087

　Psychosis 3014 (15.8%) 2923 (15.6%) 91 (24.3%) 0.22 < 0.0001

　Depression 4592 (24.0%) 4453 (23.8%) 139 (37.1%) 0.29 < 0.0001

ED admissions year before hospitalization 3.1 (3.9%) 3.1 (3.91%) 3.1 (4.23%) −0.00 0.9549

EF (%) in year before hospitalization 43.5 (15.0%) 43.51 (14.96%) 43.8 (14.73%) 0.02 0.9536

Ejection fraction categories 0.11 0.4078

　0−40%, reduced 4920 (25.7%) 4832 (25.8%) 88 (23.5%)

　40%−50%, borderline 2828 (14.8%) 2771 (14.8%) 57 (15.2%)

　> 50%, Preserved 5195 (27.2%) 5100 (27.2%) 95 (25.3%)

　99%, Missing 6177 (32.3%) 6042 (32.2%) 135 (36.0%)

Length of stay of index heart failure admission 10.5 (9.2%) 10.5 (9.2%) 10.1 (8.7%) −0.05 0.6213

Health care cost year before hospitalization 30,705 (38,283) 30,730 (38,192) 29,472 (42,565) −0.03 0.1509

Depressive symptoms (PHQ-9) 1.70 < 0.0001

　Minimal 14754 (78.5%) 14693 (78.5%) 61 (16.4%)

　Mild 3064 (15.8%) 2952 (15.8%) 112 (30.1%)

　Moderate 908 (4.4%) 821 (4.4%) 87 (23.4%)

　Severe 368 (1.4%) 256 (1.4%) 112 (30.1%)

Inpatient admissions one year prior to index CHF admission 2.07 (1.78%) 2.07 (1.77%) 2.00 (1.81%) −0.04 0.4882

ADL score at admission 16.0 (5.1%) 16.0 (5.1%) 16.4 (5.1%) 0.10 0.0665
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ideation item was excluded from this total depres-
sion score to minimize redundancy in models. 

Mortality Outcomes

All-cause mortality was the outcome of interest
and was measured in the VHA Vital Status File The
VHA Vital Status File combines mortality data from
several federal sources and has been previously val-
idated.[11] Two separate time-to-event variables
were created: 30- and 365-days after the day of ad-
mission to the SNF. 

Covariates

Demographic data (e.g., age, sex, race/ethnicity)
were ascertained from VHA electronic medical re-
cords. Psychiatric and medical comorbidities from
the year prior to SNF admission were drawn from
VA coding data, and the number of comorbidities
were summed to calculate the Elixhauser Comor-
bidity Index (ECI). Left ventricular ejection fraction
(EF) values that were obtained from patient elec-
tronic medical record notes with an automated in-
formation extraction application using natural lan-
guage processing algorithms validated for the
VHA.[16] VA healthcare cost and utilization charac-
teristics were extracted from VA administrative re-
cords. These characteristics included the number of
emergency department visits, inpatient admissions,
and healthcare costs in the year prior to index hos-
pitalization, as well as the length of stay for the in-
dex HF admission.

Variables to index general and cognitive function
from the MDS 3.0 admission assessment were also

included as covariates in analyses. The 10 items
from the MDS Activities of Daily Living (ADL) as-
sessment (i.e., locomotion on/off unit, dressing, eat-
ing, personal hygiene; coded on a scale of 0 (inde-
pendence) to 4 (total dependence)) were summed to
create a total ADL score (higher scores indicate worse
functional ability).[17] A Cognitive Function Scale
was derived from Brief Inventory of Mental Status
(BIMS) or Cognitive Performance Scale (CPS) scores,[12]

depending on which method of assessment was
completed. The highest level of impairment,
“severely impaired” (3), includes individuals who
did not complete the BIMS and have a CPS score of
5 or 6. Residents were assigned a value of “moder-
ately impaired” (2) if they scored between a 0–7 on
the BIMS or a 3 or 4 on the CPS. Residents with a
BIMS score of 8–12 or a CPS score of 0–2 were consi-
dered “mildly impaired” (1). Residents were con-
sidered “cognitively intact” if they were able to com-
plete the BIMS and scored between 13 and 15 (0). 

Statistical Analysis

Baseline characteristics across suicide ideation
groups (presence/absence of suicide ideation on
SNF admission assessment) were compared using t-
tests for continuous variables and chi-square tests
for categorical variables to identify zero-order dif-
ferences between groups of Veterans with and
without suicidal ideation, and to inform selection of
additional analytic covariates for mortality models.
A Bonferroni correction (P < 0.001 6) was employed
to correct for multiple comparisons. Measures of
variance (i.e., SD) were included across analyses.

Continued

Total cohort
(n = 19,120)

No SI
(n = 18,745)

SI
(n = 375) SMD P

Cognitive impairment 0.43 < 0.0001

Intact 10,366 (54.2%) 10,233 (54.6%) 133 (35.5%)

Mild 5591 (29.3%) 5440 (29.0%) 151 (40.3%)

Modest 2846 (14.9%) 2766 (14.8%) 80 (21.3%)

Severe 307 (1.6%) 296 (1.6%) 11 (2.9%)

Outcomes

　Post 30 day mortality* 1091 (5.7%) 1042 (5.6%) 49 (13.1%) 0.26 < 0.0001

　Post 365 day mortality* 8095 (42.3%) 7894 (42.1%) 201 (53.6%) 0.23 < 0.0001

Data are presented as n (%) or mean ± SD unless other indicated. PHQ-9 scores were calculated including the suicide item. * Skilled
nursing facility admission date was used as the reference. ADL: activities of daily living; CHF: coronary heart failure; EF: ejection
fraction; SI: suicide ideation; SNF: skilled nursing facility; PHQ-9: patient health questionnaire-9.
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Primary analyses examined whether suicidal ide-
ation at admission predicted 30-day and 365-day
mortality outcomes using Cox proportional haz-
ards models. Initial inspection of model assump-
tions using Schoenfeld residuals indicated that the
proportional hazards assumption was satisfied for
the 30-day, but not the 365-day, model. Given these
results, we chose to retain results of the Cox regres-
sions, but interpreted our findings as a weighted
average (rather than constant effect), consistent
with recommendations from the literature.[18] For
both outcomes, we computed one unadjusted and
two adjusted models. Both adjusted models covar-
ied for demographic, medical/psychiatric comor-
bidity, healthcare utilization, and function factors,
and one model additionally adjusted for baseline
depressive symptoms. In initial models, we in-
cluded SNF facilities as a random effect to account
for the impact of potential clustering across facilit-
ies in our analyses; however, this effect was nonsig-
nificant across models, and therefore we report fi-
nal results without this effect included for parsi-
mony. 

Software

All analyses were conducted using SAS 9.4 (SAS
Institute, Inc., Cary, NC) and stata/MP 16.0. 

Data Availability

Data were obtained through a data use agreement
with the U.S. Department of Veterans Affairs and
cannot be made available publicly. 

RESULTS
 

Population Characteristics

Characteristics of the overall population, repres-
enting data from 3,381 SNFs, are presented in Table 1.
Veterans were predominantly male (97%) and
White (80%), with an average age of 78 ± 10.2 years.
Most patients had multiple medical comorbidities
(ECI: 4.9 ± 2.8); the most common were diabetes,
chronic lung disease, and anemia. Nearly a third of
patients had a pre-existing dementia diagnosis. A
total of 375 Veterans (0.5% of the population) en-
dorsed recent suicidal thoughts at the baseline as-
sessment. 

Suicide Ideation

Several differences emerged when baseline char-
acteristics were compared across Veterans with re-
cent suicidal ideation versus without (see Table 1).
Veterans with and without suicidal ideation showed
similar rates of medical diagnoses and treatment
utilization. However, veterans with suicide ideation
were slightly older, more likely to be White, and less
likely to be Black/African American. They were
also more likely to have a diagnosis of a psychotic
and depressive disorder noted in their medical re-
cord, and were more likely to have cognitive impa-
irment across all categories of the BIMS (mild: P <
0.0001; moderate: P < 0.0001; severe: P < 0.0001)
compared to veterans without suicidal ideation.
Veterans with ideation also endorsed more severe
depressive symptoms on the PHQ-9 (diagnostic
codes used to capture key medical and psychiatric
diagnoses for this sample are provided in Supple-
mentary Table 1). These variables were included as
additional analytic covariates in adjusted models.
Veterans with ideation showed greater rates of mor-
tality within 30 (13.1% vs. 5.6%, P < 0.0001) and 365
(53.6% versus 42.1%, P < 0.0001) days of admission. 

Mortality Outcomes

Unadjusted and adjusted HRs for outcomes are
shown in Table 2, with patients without SI serving
as the reference group. Mortality in the 30 days fol-
lowing baseline was significantly higher in the SI
group across models (HR = 2.34, 95% CI: 1.75–3.11,
P < 0.000 1), even after adjusting for relevant covari-
ates (HR = 2.10, 95% CI: 1.57–2.80, P < 0.000 1) and
depressive symptoms (HR = 1.51, 95% CI: 1.11–2.05,
P = 0.01). Mortality in the 365-days after baseline
was also significantly higher in the SI group (HR =
1.48, 95% CI: 1.29–1.67, P < 0.000 1), including after
adjusting for demographic and medical covariates
(HR = 1.35, 95% CI: 1.17–1.55, P < 0.000 1) and de-
pressive symptoms (HR = 1.16, 95% CI: 1.002–1.34, P =
0.04). Kaplan-Meier curves for 30-day and 365-day
event-free survivorship depicting increased mortal-
ity as a function of suicide ideation group are
shown in Figures 1 and 2. 

DISCUSSION

This retrospective cohort study examined whether
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the presence of suicidal ideation is a marker of risk
of 30-day and one year mortality among Veterans
admitted to a SNF following HF hospitalization.
While risk of negative health outcomes and mortal-
ity is disproportionately increased for HF patients
who are discharged to SNFs following their hospit-
alizations,[2] research examining prognosis and re-
lated variables for outcomes following HF hospital-
ization has focused primarily on medical factors
such as readmission, cardiac function recovery, and
mortality. However, psychological factors and men-
tal health variables also impact the medical health
outcomes of cardiac patients,[19] and represent po-
tentially malleable intervention targets that could
lead to improved outcomes. Depression in particu-
lar has been linked to worse outcomes for a wide
variety of medical conditions including cardiac con-
ditions,[20] but significantly less is known about the
relationship between medical outcomes and suicid-
al ideation in HF.

Rates of suicide ideation in this sample were lower
than expected, with less than 1% of the sample en-
dorsing any ideation. This finding is at odds with
prior studies that have consistently found that pa-
tients with HF are at heightened risk of suicide.[21]

For example, Bucy and colleagues (2017) evaluated
a suicide risk management protocol for cardiac ar-
rest survivors and found that systematic assess-
ment of suicide risk showed that 15% of Veterans
evaluated post-cardiac arrest endorsed suicidal

ideation following hospital discharge and 9% of
those with ideation were referred to receive exped-
ited mental health services.[22] Furthermore, rates of
suicidal ideation in older adults residing nursing
homes have also been to be significantly higher (in
the range of 5%-33%) than the rates endorsed in this
sample.[9] Although it is possible that our patient
population did truly endorse lower rates of ideation,
these findings may suggest that more robust and fo-
cused assessment of depressive and ideation symp-
toms at admission among these patients is needed.

Despite the low rates of endorsement in this sample,
our results showed an association between suicidal
ideation and increased mortality. Suicide ideation
predicted both short (e.g., within 30 days) and long-
term (e.g., within 365 days) mortality. Effects for 30-
day mortality were particularly robust, and per-
sisted even after accounting for comorbid depress-
ive symptoms, such that veterans who endorsed
suicide ideation were more than twice as likely to
die within 30 days of discharge to a SNF. Rates of
medical comorbidities were similar in veteran pa-
tients with and without ideation, suggesting that
thoughts about death and suicide at baseline uniquely
contributed to mortality rates. Taken together, these
results suggest that there is something unique about
suicidal ideation that may lead to worse health out-
comes and, in particular, short-term mortality risk
within 30 days from discharge into a nursing facility.

These findings highlight the importance of scre-

 

Table 2    Survival analyses for mortality within 30- and 365-days of SNF admission.

Predictors Hazard Ratio 95% CI
30-day mortality

Unadjusted model

　SI group (with SI) 2.34 (1.75, 3.11 )

Adjusted models

　SI group (with SI) Adjusted for relevant covariates 2.10 (1.57, 2.80 )

　SI group (with SI) Adjusted for relevant covariates and PHQ-9 depressive symptoms 1.51 (1.11, 2.05 )

365-day mortality

Unadjusted model

　SI group (with SI) 1.48 (1.29, 1.67 )

Adjusted models

　SI group (with SI) Adjusted for relevant covariates 1.35 (1.17, 1.55 )

　SI group (with SI) Adjusted for relevant covariates
　and PHQ-9 depressive symptoms 1.16 (1.002, 1.34 )

PHQ-9: patient health questionnaire-9; SI: suicide ideation.
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ening and assessing suicide risk in HF patients. While
this study did not explore mechanisms underlying
this association, it is possible that patients who are
endorsing a wish to die may engage in behaviors
that work against their recovery, such as not follow-
ing recovery or rehabilitation recommendations,
not engaging fully in their own care, or withdraw-
ing from social activities and relationships. Recov-
ery from HF admission is a constellation of medica-
tion balance, increased physical activity, and diet-
ary moderation. Neglecting any of these factors
throughout the HF recovery process could be re-
lated to worse overall outcomes for patients and
might be influenced by a patient’s suicide ideation.
Research has found that patients with suicide

ideation who are discharged from the hospital were
more likely to be “suboptimal adherants” to medic-
ations compared to those without suicide ideation
in prior reports.[23] Further research on the potential
mechanisms driving the relationship between sui-
cide ideation and mortality risk, especially in rela-
tionship to HF recovery, is needed. 

Clinical Implications

Taken together, these results highlight the need
for comprehensive assessment of suicide risk in car-
diac patients, specifically in those discharged to
SNF. The VHA has prioritized suicide risk screen-
ing at mental health contacts and outpatient clinic
visits in primary care. Emphasizing this screening

 

Figure 1    Flow chart describing selection of sample from the broader MDS population. ADL: activities of daily living; CHF: coron-
ary heart failure; MDS: minimum data set; SNF: skilled nursing facility.
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for veterans on entry to SNFs would allow providers
to enhance care and address a factor that impacts
patient engagement in their treatment and recovery
process. Capturing suicide risk at key health care
moments (e.g., at time of hospital discharge, during
admission to SNFs, etc.), could identify the need for
integrated treatment approaches to improve over-
all health, support the care transition and rehabilita-
tion process, and reduce mortality. Using a relat-
ively brief screening measure to identify the pres-
ence of ideation, such as the PHQ-9, as a routine as-
sessment for patients hospitalized with HF may be

a relatively quick means of assessing the presence
of ideation. Comprehensively assessing suicide risk
severity after this initial flag via a more detailed
measure, such as the Columbia Suicide Severity Rating
Scale,[24] and/or via the hospital’s Consultation and
Liaison Team, would be critical next steps after a
positive screen to identify the level of mental health
care and supports the patient requires. There are
numerous empirically supported interventions for
suicide risk that could be provided to these pa-
tients. Brief cognitive behavioral therapy (BCBT) is
one intervention that has been tested in veteran

 

Figure 2    Survival probability. (A): Patients with and without suicidal thoughts in the 30-days following SNF admission; (B): patients
with and without suicidal thoughts in the 365-days following SNF admission. SNF: skilled nursing facility.
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samples and shown to reduce suicide risk[25,26] in gen-
eral veteran samples and in Veterans with chronic
medical illnesses such as HF and chronic obstruct-
ive pulmonary disease.[26,27]

Nevertheless, there are likely a number of import-
ant considerations in implementing these screen-
ings and follow-up procedures in this patient popu-
lation, such as availability of hospital resources,
provider burden, and impact on length of stay. Ad-
ditional research examining the features of suicide
risk that are most predictive of negative outcomes
such as mortality is thus an important next step to
guide these efforts. With a sufficient evidence base,
these considerations can be brought to the forefront
of policy discussions and efforts to develop a strea-
mlined care pathway integrating assessment of
mental health concerns such as suicide ideation in-
to patient assessment and care planning in these
settings. 

Strengths and Limitations

Results of this paper should be interpreted in the
context of several limitations. First, while mortality
was examined, data was not available on cause of
death. Therefore, we are unable to determine whether
increased mortality in those with suicidal ideation
was due to suicide death or death from other med-
ical causes. Moreover, our population was com-
prised predominantly of men, and thus additional
research is needed to examine the extent to which
our pattern of findings generalizes to women. An-
other important limitation was the availability of
only one item in the dataset to assess suicide ideation.
While the PHQ-9 is a well-established measure, and
one commonly used in medical settings, it is used as
a screening measure and lacks the depth required
for comprehensive risk assessment. Razykov, et al.[28]

examined PHQ-9 utility in assessing suicide risk
among coronary artery disease patients and found
that sensitivity and specificity of the PHQ-9 was
low and recommended against using it as a screen-
ing measure in this patient group. The low base
rates of suicidal ideation endorsement of this item
found in this study also suggest that more compre-
hensive suicide risk assessment used to better un-
derstand the links between suicide ideation and

mortality. Nevertheless, our data showed that en-
dorsement of SI on item 9, even with these psycho-
metric limitations, still has value for predicting all-
cause mortality in coronary heart failure patients
discharged to SNFs.

Nevertheless, despite these limitations, our study
has important implications for understanding mor-
tality risk among patients with HF. We leveraged a
large, geographically diverse population of Veter-
ans in analyses, and examined results of standard-
ized assessments about suicidal ideation from the
MDS. Our results indicated that patients with sui-
cide ideation at their admission assessment were at
greater risk of mortality in the 30- and 365-days fol-
lowing their admission, even after accounting for
contributing effects of medical, psychiatric, and
functioning factors. While additional research is
needed to ascertain reasons why suicide ideation
may predict increased mortality, these findings sug-
gest that additional emphasis around early assess-
ment of suicide ideation, and potentially brief psy-
chiatric interventions to assist patients with these
concerns, may have value in reducing all-cause mor-
tality. 
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