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Abstract

Objectives: To identify comorbidity profiles of older patients last seen in primary care prior to a
suicide attempt, and assess attempt and clinical factors (e.g., means and lethality of attempt)
associated with these profiles.

Design: Cohort study and latent class analysis using VA national data (2012-2014).
Setting: All Department of \eterans Affairs (VA) medical centers in the United States.

Participants: 2,131 patients 65 years and older who were last seen by a primary care provider
prior to a first documented suicide attempt.

Measurements: Fatal suicide attempt and means were identified using the National Suicide
Data Repository. Non-fatal attempt was defined using the National Suicide Prevention
Applications Network. Medical and psychiatric diagnoses and other variables were determined
from electronic medical records.

Results: Patients (mean age 74.4, 98.2% male) were clustered into 5 classes based on medical
and psychiatric diagnoses: Minimal Comorbidity (23.2%); Chronic Pain-Osteoarthritis (30.1%);
Depression-Chronic Pain (22.9%); Depression—-Medical Comorbidity (16.5%); and High
Comorbidity (7.3%). The Minimal Comorbidity and Chronic Pain-Osteoarthritis classes were most
likely to attempt fatally compared to classes with higher burden of comorbidities. Overall, 61% of
the sample attempted fatally, and 82.5% of suicide decedents used firearms.
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Conclusion: This study provides evidence that the majority of comorbidity profiles (>50%) in
primary care patients attempting suicide was characterized by minimal depression diagnoses and
fatal attempts, mostly with firearms. These findings suggest that more than a depression diagnosis
contributes to risk and that conversations about firearm safety by medical providers may play an
important role in suicide intervention and prevention.
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INTRODUCTION

Late-life suicide is a pressing public health concern®, with greater lethality of attempts
among older compared to younger adults2. Moreover, research indicates that 50-70% of
older adults who attempt suicide see their primary care provider within one month of their
attempt34. Although depression, physical illness and pain have been identified as separate
risk factors for suicide attempt following a primary care visit among older adults®~/, little is
known about the spectrum of medical and psychiatric comorbidities in these patients beyond
this. The knowledge gap is important, as such comorbidity profiles may serve as valuable
markers, uniquely characterizing those who may attempt in ways that a diagnosis alone is
unable to capture.

There is a dearth of prior studies addressing complexities of comorbidities in late-life suicide
attempters, with most studies focusing on predictive value of individual risk factors® such as
depression®, or retrospective data from suicide notes® regarding characterization of
attempters. The presence of medical illness burden in isolation from or in tandem with
psychiatric comorbidity is less clear, particularly in larger samples, which may lead to
mischaracterization of absent risk for certain patients. A focus on identifying comorbidity
profiles rather than individual diagnoses? has been indicated as a vital focus of future
research in suicide prevention!l. Further, perceptions that suicide risk is limited to those
with diagnosed depression or co-occurring psychiatric conditions makes it challenging for
providers to effectively assess risk among patients without those diagnoses®, especially
given limited resources!2. Broadening the evidence base about who is at risk for a suicide
attempt in late life, and how to approach preventive intervention accordingly, is thus a vital
priority.

The primary objective of our study was to identify medical and psychiatric comorbidity
clusters within a sample of older patients who attempted suicide between 2012-2014, and
were last seen in primary care prior to that attempt. Our secondary objective was to describe
attempt and clinical factors such as means and lethality of attempt, related to those profiles.
National data from the VA Health Care System, the largest integrated US healthcare system
with a large proportion of geriatric patients, provides a unique opportunity to achieve these
objectives.
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Data and Participants

Measures

A cohort of all patients 65 years and older who used VA health care services and had a first
late-life suicide attempt between 2012 and 2014 was formed by linking four national
databases: 1) National Patient Care Database (NPCD), which includes all VA inpatient and
outpatient services; 2) Centers for Medicare and Medicaid Services (CMS) data, which
includes medical claims/diagnoses; 3) Suicide Prevention Applications Network (SPAN),
which contains information about suicide attempts documented beginning in 200813-15; and
4) Suicide Data Repository (SDR), containing information about cause of death1®. Records
were extracted for patients 65 and older seen at a VA healthcare facility in primary care
between October 1, 2011 and December 31, 2014. The final sample included 2,131 patients
who had a first documented late-life suicide attempt during this time period, no recent
previous attempt between October 1, 2007 and September 30, 2011, and had a provider in
VA primary care as their last point of contact prior to that attempt. Demographic information
including age, gender, race and marital status was obtained from the NPCD and/or CMS
database records, with education and socioeconomic status extrapolated from census data
based on residential zip code at the time of the primary care visit. This study was approved
by the institutional review boards of San Francisco VA Medical Center and the University of
California, San Francisco.

Fatal and non-fatal suicide attempt.—Data regarding first suicide attempt were
obtained from the National SDR (fatal attempt) and SPAN (non-fatal attempt) data. The
SDR data includes underlying (primary) cause of death information on all veterans using
ICD-10 codes, including data from the CDC’s National Death Index. ICD-10 codes for fatal
attempt or death by suicide included X60-X84 and Y87.0. In terms of non-fatal attempts,
SPAN is a tracking system that uses a standardized method for recording suicide attempts,
including attempt date, based on clinician reports from local databases!3-15. The method
used to identify attempts is the CDC’s Self-Directed Violence Classification System.

Medical and psychiatric diagnoses.—Diagnoses of common and major medicall’ and
psychiatric disorders!® were determined using ICD-9 codes included in NPCD and/or CMS
database records at or within 2 years before the last primary care visit prior to the suicide
attempt. Medical disorders included myocardial infarction (MI), congestive heart failure
(CHF), stroke or TIA, chronic obstructive pulmonary disease (COPD), cancer, dementia,
traumatic brain injury (TBI), hepatitis C, osteoarthritis, renal disease, chronic pain, and sleep
disorder. Psychiatric disorders included depression, dysthymia, bipolar disorder, post-
traumatic stress disorder (PTSD), generalized anxiety disorder (GAD), alcohol abuse, drug
abuse, tobacco dependence, schizophrenia and personality disorder. ICD-9 codes of prior
history of suicidal ideation was also included, along with information on suicidal ideation
from the SPAN database.

Utilization variables.—Timing of the primary care visit relative to the suicide attempt, as
well as type of primary care visit (telephone visit, in-person visit, and/or mental health

J Am Geriatr Soc. Author manuscript; available in PMC 2020 December 01.



1duosnuep Joyiny vA 1duosnue Joyiny vA

1duosnue Joyiny vA

Morin et al. Page 4

primary care visit) were determined from NPCD data. Mental health primary care is an
interdisciplinary service available in VA primary care settings (at VA hospitals, community-
based outpatient clinics and in home-based primary care), whereby a patient may see a
mental health provider with a health psychology focus in the primary care setting, rather
than in mental health clinic1®.

Statistical Analyses

Latent class analysis (LCA) was conducted in which all individuals were classified based on
medical and psychiatric comorbidities described above. Several fit criteria are
simultaneously assessed within LCA. Specifically, Akaike (AIC), Bayesian (BIC), and
sample-size adjusted Bayesian information criterions, entropy values, G-squared deviance
statistic (G2) and degrees of freedom (DF) were used, with lower values of Akaike and
Bayesian information criteria and G2, and higher entropy values indicating better model fit
and classification2%2, In order to determine the best-fitting number of classes, a
combination of fit criteria, theoretical parsimony, and clinical interpretability were taken into
consideration20, with models of increasing complexity compared until the best-fitting
number of classes were identified?2,

Once the best-fitting model comprising profiles of medical and psychiatric diagnoses was
identified, the sample as a whole and the individual classes were described by attempt-
related factors and utilization of health services within primary care, using bivariate analyses
across classes. Factors describing the sample and individual classes were assessed using
means and standard deviations or frequencies and proportions, with statistical significance of
differences between the classes tested by F tests for continuous variables and chi-square tests
for categorical variables.

All analyses were conducted using SAS version 9.3 (SAS Institute Inc., Cary, North
Carolina), with statistical tests using a two-tailed p-value <.05 to indicate statistical
significance.

RESULTS

A progressive number of classes were analyzed for relative model fit, beginning with a one-
class model, through a six-class model (models for three through six classes are displayed in
Table 1). The higher numbers of classes (up to five) were associated with improved model fit
on the information criteria and entropy. However, the six-class model did not indicate a
substantial improvement in information criteria, and resulted in one of the five classes being
split into a barely distinguishable subgroup. Thus, interpretability and clinical utility of the
five-class model was superior, as was theoretical parsimony. These factors together indicated
that a five-class model of medical and psychiatric comorbidities best fit the data.
Additionally, the latent classes were well-classified, as evidenced by low error proportions
for classification of individuals in each class (standard error of the gamma estimate below
4% for each class in the final model).

The five classes are described based on clinical characteristics of each comorbidity cluster,
and shown in Figure 1 (each class individually displayed). Classes were, from “healthiest”
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(Minimal Comorbidity) to “most ill” (High Comorbidity) in terms of comorbidity profile,
the Minimal Comorbidity Class (n = 494, 23.2% of sample), the Chronic Pain-Osteoarthritis
Class (n = 642, 30.1%), the Depression-Chronic Pain Class (n = 488, 22.9%), the
Depression-Medical Comorbidity Class (n = 351, 16.5%), and the High Comorbidity Class
(n =156, 7.3%). Numerical information and descriptive characteristics of each class, as well
as the sample as a whole, are presented in Table 2.

The classes were significantly different from each other at p<.001 across multiple
demographic and clinical variables (Tables 2 and 3). In terms of age, the Chronic Pain-
Osteoarthritis Class had the oldest individuals among the groups (M= 78.91; SD = 7.42) and
the High Comorbidity Class the youngest (M = 68.05; SD = 3.33). Regarding gender
differences, no female patients were classified into the Minimal Comorbidity Class while the
Depression-Chronic Pain Class had the most, at 3.89% of the group. Most classes were
made up of predominantly non-Hispanic White individuals (> 92%). However, the High
Comorbidity group had the most minority individuals, with 18.6% of individuals identified
as African American or Hispanic. In terms of marital status, the Chronic Pain-Osteoarthritis
Class had the highest proportion of married individuals (58.9%), and the High Comorbidity
Class the lowest (33.3%).

They also differed at p<.001 in utilization, with significant differences in location of last
visit (Figure 2). Specifically, the High Comorbidity Class was more likely to have been seen
by primary care mental health than all other classes (53.2% of visits, compared to 2.7% of
visits with mental health primary care in the Chronic Pain-Osteoarthritis Class).
Furthermore, the High Comorbidity class was significantly more likely to have seen a
provider <30 days prior to their attempt, compared to all other classes, with the Minimal
Comorbidity and Chronic Pain-Osteoarthritis classes averaging 3—4 months between last
visit and attempt (see Table 3).

The classes further differed in the means and lethality of their suicide attempts. Attempts
were fatal in 61% of the sample, with the highest proportion of fatal attempts in the Chronic
Pain-Osteoarthritis class (86.0%) and the Minimal Comorbidity class (73.4%), with the
lowest in the High Comorbidity class (9.6%). Despite the lower proportion of fatal attempts
in the High Comorbidity Class, these individuals were more likely to have prior suicidal
ideation documented in their medical record compared to all other classes (at p<.001).
Means used in a fatal attempt also differed between classes (Table 3). Most notably, the
Minimal Comorbidity, Chronic Pain-Osteoarthritis, and Depression-Medical Comorbidity
used firearms in over 80% of fatal attempts, compared to 46.7% of those in the High
Comorbidity Class (p<.001). This trend is striking in the sample overall, with 82.5% of all
fatal attempts made using firearms.

DISCUSSION

Latent class analysis characterized five distinct comorbidity clusters of older patients who
were last seen in primary care before attempting suicide; 1) Minimal Comorbidity (23.2%);
2) Chronic Pain-Osteoarthritis (30.1%); 3) Depression-Chronic Pain (22.9%); 4)
Depression-Medical Comorbidity (16.5%); and 5) High Comorbidity (7.3%). These findings

J Am Geriatr Soc. Author manuscript; available in PMC 2020 December 01.



1duosnuep Joyiny vA 1duosnue Joyiny vA

1duosnue Joyiny vA

Morin et al.

Page 6

were surprising given the literature on late-life suicide — specifically regarding the prevailing
belief that those who go on to die by suicide have diagnoses of depression, and attendant
idea that screening for depression symptoms is therefore central to identification of those at
risk. Further, patients in the High Comorbidity group were most likely to have been seen by
mental health in primary care, as well as /east likely to have a fatal attempt. Those in the low
depression diagnosis groups (Minimal Comorbidity and Chronic Pain-Osteoarthritis) were
most likely to attempt fatally, with majority (>80%) using firearms.

As important, the high documentation of previous suicidal ideation for the High
Comorbidity group may reflect engagement with mental health providers in addition to
medical services through VA, a possible protective factor related to lethality of attempt given
significant efforts in VA mental health to address firearm safety and access to lethal means;
implementing a safety plan when suicidal ideation is endorsed. Additionally, the fact that
this group was most likely to have been seen <30 days prior to their attempt may reflect
more consistent engagement with care overall. However, it is also possible that veterans with
similarly high rates of psychiatric and medical comorbidity may have been less likely to
survive to older age, and may have either passed away or attempted fatally earlier in life.
Finally, the finding that 20% of fatal attempters in the High Comorbidity cluster died by
overdose may inform greater attention to medication management and prescribing practices
for providers across disciplines seeing older veterans with multiple comorbidities.

Surprisingly, over half of suicide attempters in this sample did not have a diagnosis of
depression at the time of their attempt. As noted, this is concerning because the approach to
risk assessment in most primary care settings is to use presence of depression or mental
health treatment to identify potentially suicidal patients23. In fact, the U.S. Preventive
Services Task Force concludes that there is insufficient evidence of preventive benefits to
recommend suicide screening in primary care above and beyond previous mental health
diagnoses and suicide attempts3. They further recommend for limiting access to lethal means
among those with previous suicide attempts. Yet, as evidenced in the present study, the high
rate of lethal first attempt shows this is too little too late for many older patients.

Indeed, the two classes with minimal depression diagnoses that made up over half of
attempters were also significantly more likely to have a fatal attempt than any other group,
specifically with a firearm. Overall, over 80% of all fatal attempts in the sample used
firearms — with the percentage in the Chronic Pain-Osteoarthritis group nearly 90%. Use of
firearms among this population of older veterans is higher than the recent average for
veterans and civilians of all ages who took their own lives (over 80% compared to 67.9%
and 52.2%, respectively24), with an increase in firearm use across the board since 2001.
Given the striking number of completed attempts using firearms and the low rates of other
diagnostic factors which would allow for sensitive and specific detection of suicide risk,
preventive intervention by way of lethal means safety counseling in primary care may be a
logical and necessary next step in attempting to reduce suicide.

Recently, calls to action have been issued by professional medical associations for
physicians to speak out about the public health crisis of firearms25-28, At the same time,
research has uncovered an imbalance between physician perception of need for patient
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counseling about firearm safety?? and the current occurrence of follow-up in this area30.
Indeed, while most internist respondents believe it is appropriate for physicians to counsel
patients about firearm safety, 77% say they have never discussed these issues with a
patient30, However, the potential preventive effects of such interventions are promising31,
given data to suggest that patients are open to providers discussing firearm safety with them
in clinic, particularly if they believe that owning a firearm heightens suicide risk32. Thus, the
combination of education about firearms and suicide risk33 and lethal means counseling in
primary care may be of greatest benefit to all, including those either with undiagnosed
depression or without depressive symptoms who may attempt with a firearm.

Disseminating evidence to providers about the heterogeneous comorbidity profiles of late-
life attempters, especially in regards to prevailing ideas that only those with a diagnosis of
depression or other psychiatric conditions are at risk of suicide3?, is imperative to late-life
suicide prevention. The significance of primary care as a point of intervention is enormous.
Our findings support this, highlighted by the proportion of late-life attempters without a
depression diagnosis and with minimal medical comorbidity who may not regularly see any
health care professional other than their primary care provider34. Further, trusted
relationships with primary care providers may facilitate conversations about gun safety and
restricting access to lethal means with older adults and their families — an intervention which
may have the greatest preventive impact3®. Lethal means counseling is rarely addressed in
primary care30, especially in the absence of a mental health diagnosis. Based on the findings
of our study, educating and encouraging primary care providers to discuss firearm safety and
lethal means access3® with their patients and patients’ families, even those who may not
“appear” to be at risk, is important. These discussions can include the distribution of locks
and education for family members and caregivers about the rates of suicide attempt with a
firearm among older adults with minimal medical and psychiatric comorbidities. Finally, the
necessity of a// providers taking responsibility for suicide prevention may assist in
preventing first attempts among older patients at risk of falling through the cracks.

The present study has several strengths. It is the first study to characterize comorbidity
profiles of late-life suicide attempters last seen in primary care. This study is a necessary and
important first step that informs and sets the stage for future research efforts to examine
comorbidity profiles in older primary care patients as longitudinal predictors of late-life fatal
and non-fatal suicide attempts. Other strengths include linking of diagnostic, utilization and
lethality data from a large national sample within an integrated healthcare system. Linking
of the SPAN data with other VA data sources adds greatly to the literature on clinical factors
proximal to an attempt by providing an exact attempt date as recorded by clinicians, rather
than relying on ICD-9 codes of suicide behavior coded at subsequent visits. Further, the
strengths of VA interfacing between primary care medicine and mental health, as well as
national mandated programs to improve mental health and suicide screening across facilities
increases the likelihood that these patients had a better opportunity to be identified as ‘at
risk” by their medical provider compared to non-VA settings. Yet, this would also suggest
that in other medical settings older patients falling through the “at risk’ cracks is an even
more pervasive problem.
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This study also has limitations. First, it may not be generalizable to non-veterans, women,
and those whose racial backgrounds are not well reflected by the older veteran population.
Second, although the final class solution was chosen based on a combination of fit statistics,
theoretical interpretability, and parsimony, our findings should be carefully interpreted and
confirmed in future research. Third, means of attempt data were only available for suicide
decedents, thus limiting the understanding of non-fatal attempts. In addition, previous non-
lethal attempts may have been unidentified in the present study due to the lack of available
attempt data prior to 2008, and the possibility that previous attempts that were not medically
serious may never have been disclosed. Fourth, we did not have information on potentially
salient factors such as social support and other psychosocial variables that may relate to
suicide behavior. Given potential positive impact of social factors on suicide risk37,
assessing for relevant protective factors and developing interventions to bolster these social
factors, including partnerships with family and caregivers and community organizations is
an important area for future research38.Finally, information was limited on severity of
psychiatric (e.g., depression) and medical comorbidities, as well as detailed measures of
disability.

CONCLUSION

Distinct comorbidity profiles with different attempt-related characteristics are identifiable
among older patients who attempt suicide and are last seen in primary care. The two clusters
with relatively few physical and mental health comorbidities, including low rates of
depression diagnosis but with high rates of lethal attempt using firearms, may represent
individuals less likely to be flagged as high risk. These findings have significant implications
for screening and intervention, particularly related to firearm safety counseling in primary
care. Education of providers, patients, and the public about high risk of death by suicide
using firearms in late life, as well as the development of interventions with clinical,
psychosocial and legislative impacts3940, are vital ways providers across medical and
psychiatric specialties can address this public health crisis.
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