1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Geriatr Psychiatry. Author manuscript; available in PMC 2019 November 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Geriatr Psychiatry. 2018 November ; 26(11): 1165-1174. doi:10.1016/j.jagp.2018.07.004.

Increased Risk of Suicide Attempts and Unintended Death
Among Those Transitioning From Prison to Community in Later
Life

Lisa C. Barry, Ph.D., M.P.H.2b David C. Steffens, M.D.2, Kenneth E. Covinsky, M.D.¢d,

Yeates Conwell, M.D.8, Yixia Li, M.P.H.cf and Amy L. Byers, Ph.D., M.P.H.¢9
aDepartment of Psychiatry, UCONN Health, Farmington, CT

BUCONN Center on Aging, Farmington, CT
¢San Francisco VA Health Care System, San Francisco, CA

dDepartment of Medicine, Division of Geriatrics, University of California, San Francisco, San
Francisco, CA

eDepartment of Psychiatry, University of Rochester School of Medicine, Rochester, NY
Northern California Institute for Research and Education, San Francisco, CA

9Department of Psychiatry, University of California, San Francisco, San Francisco, CA

Abstract

Objective: The number of individuals transitioning from correctional facilities to community in
later life (age =50) is increasing. We sought to determine if later-life prison release is a risk factor
for suicidal behavior and death by accidental injury, including drug overdose.

Design: Retrospective cohort study.
Setting: U.S. Department of Veterans Affairs and Medicare healthcare systems, 2012-2014.

Participants: Veterans age <50 released from correctional facilities (N = 7,671 reentry veterans)
and those never incarcerated (N = 7,671).

Methods: Dates of suicide attempt and cause-specific mortality defined using the National
Suicide Prevention Applications Network and the National Suicide Data Repository, respectively.

Results: Later-life prison release was associated with increased risk of suicide attempt (599.7
versus 134.7 per 100,000per year; adjusted hazard ratio [HR] 3.45; 95% confidence interval [CI]
2.24-5.32; p < 0.001, Wald X2=31.58, degrees of freedom [df] = 1), death by drug overdose (121.7
versus 43.5; adjusted HR 3.45; 95% CI 1.37-8.73; p = 0.009, Wald XZ = 6.86, df=1), and other
accidental injury (126.0 versus 39.1; adjusted HR 3.13; 95% CI 1.28-7.69;p = 0.013, Wald XZ =

correspondence and reprint requests to Lisa C. Barry, Ph.D., M.P.H., Department of Psychiatry, UCONN Health, 263 Farmington
Ave., Farmington, CT 06030-5215. Phone: 860-679-6264. Fax: 860-679-1309. libarry@uchc.edu.

The sponsors had no role in the design or conduct of the study; collection, management, analysis, or interpretation of the data; or the
preparation, review, or approval of the manuscript. Any opinions, findings, conclusions, or recommendations expressed in this
publication are those of the author(s) and do not necessarily reflect the views of the U.S. Government or the U.S. Department of
Veterans Affairs, and no official endorsement should be inferred. There are no financial disclosures to report.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Barry et al.

Page 2

6.25, df= 1), adjusting for homelessness, traumatic brain injury, medical and psychiatric
conditions, and accounting for competing risk of other deaths. Suicide mortality rates were
observed as nonsignificant between re-entry veterans and those never incarcerated (30.4 versus
17.4, respectively; adjusted HR 2.40; 95% CI 0.51 -11.24; p = 0.266, Wald XZ =1.23, df=1).

Conclusion: Older re-entry veterans are at considerable risk of attempting suicide and dying by
drug overdose or other accidental injury. This study highlights importance of prevention and
intervention efforts targeting later-life prison-to-community care transitions.
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INTRODUCTION

With minimum sentencing laws, more arrests in later age, and population aging, the number
of incarcerated persons aged 50 and older in the United States has increased exponentially.
1.2 As most inmates are eventually released (from prisons or jails) to the community, the
number of middle- and older-aged individuals re-entering the community after incarceration
can also be expected to grow. Considering that persons aged 50 and older have the highest
suicide rates* and that deaths by drug overdose, specifically opioid-related deaths, increased
sixfold among those aged 55-64 between 1999 and 2011, it may be especially important to
characterize risk of suicide and drug overdose in those transitioning from prison to
community in later life. When further considering that the percentage of prisoners who are
veterans increases with increasing age® and that nearly 70% of veteran suicides are in
veterans aged 50 and older,’ the impact of re-entry into community for older veterans may
be particularly salient.

Although suicide attempt rates among incarcerated persons are up to six times higher than
those living in the community,® data on suicide attempt following community re-entry are
essentially unknown. Whereas large national surveys, such as the National Survey on Drug
Use and Health, have been used to estimate suicidal ideation in those recently released from
prison,? suicide attempts cannot be confirmed. However, in 2008, the U.S. Department of
Veterans Affairs (VA) mandated that health system facilities track attempted suicides at local
and national levels through oversight of local suicide prevention coordinators, 19 providing
the rare opportunity to reliably examine suicide attempts. Thus, because suicide attempt is a
robust predictor of subsequent death by suicide, improved understanding of suicide attempts
in older veterans may inform postrelease suicide prevention efforts.

The transition from prison to community has been shown to be associated with higher than
expected allcause mortality rates,! with evidence pointing towards deaths from suicide and
accidental drug overdose as leading causes,!? as well as other accidental injuries (such as
motor vehicle and falls).13 However, to the best of our knowledge, no studies have used a
national sample to quantify mortality rates, and next to nothing is known regarding the
likelihood of experiencing these outcomes following prison release in later life.12-16 A
partnership between Centers for Medicare and Medicaid Services (CMS) and the VA offers a
unique opportunity to link large national datasets to evaluate if release from prison is a risk
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factor for subsequent suicide-related outcomes and unintended death among middle- and
older- aged veterans. Over 3 years (2012-2014), we determined risk of suicide attempt and
death by suicide, drug overdose, and other accidental injury among those released from
prison (i.e., older re-entry veterans) as compared with an age-matched nonincarcerated
cohort. This study provides invaluable data on suicide attempt and injurious deaths in a large
national sample of veterans and offers benchmark data regarding these outcomes among re-
entry adults aged 50 and older.

METHODS

Data and Participants

By linking large national datasets, we created a cohort of all Medicare-eligible veterans aged
50 and older who were incarcerated between 2012 and 2014, following them from their most
recent prison release date for a mean (+ standard deviation [SD]) of 1.56 (£0.94) years, until
death or study completion. We also created a matched cohort of nonincarcerated Medicare-
eligible veterans with a mean (SD) of 1.58 (0.94) years’ follow-up. The following four
databases were linked: 1) VA's National Patient Care Database, which includes all inpatient
and outpatient VA services; 2) CMS data, which include medical claims/diagnoses and
identify prison admission/release dates; 3)VA's Suicide Prevention Applications Network
(SPAN), which contains information on suicide attempts; 1917 and 4) VA's National Suicide
Data Repository (SDR), which includes cause-specific death information.”-18 Records were
extracted for veterans aged 50 and older seen at inpatient or outpatient VA healthcare
facilities fiscal year 2012 (October 1, 2011) through December 31, 2014, and also enrolled
in Medicare services. Using an approach established by Wang et al.,1° Medicare data were
used to identify older re-entry veterans and to create a matched cohort. For veterans aged
50-64 years, the sample entry was limited to those eligible for Medicare due to disability
and/or end-stage renal disease (ESRD). For those aged 65 and older, when all veterans are
Medicare-eligible, the sample included nearly all veterans. The study sample included 7,671
older re-entry veterans matched with 7,671 veterans with no incarceration history. Year of
correctional facility release was used to match to a never-incarcerated beneficiary in the
same year, with further matching on age (x1 year), sex, race, residential ZIP code, and
Medicare eligibility status (including age, disability, and ESRD). If the older re-entry
veteran was incarcerated more than once during the study period, the most recent release
date was used for matching. Institutional review boards of the University of California, San
Francisco, and the San Francisco VA Medical Center approved this study.

Suicide attempt—Suicide attempt was derived from the VA's National SPAN data, a
suicide tracking system that uses a standardized method (i.e., Centers for Disease Control
and Prevention's Self-Directed Violence Classification System) to record suicide attempts
based on clinician reports from local SPAN databases.10-17 A key advantage of the SPAN
data is that they include actual attempt date. Thus, we were able to assess suicide attempts
occurring post—re-entry date/matching date.

Death by suicide, drug overdose, and other accidental injury—Data for death by
suicide and drug overdose (i.e., suicide or accidental) were obtained using the /nternational
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Classification of Diseases, Tenth Revision (ICD-10), codes included in the VA's SDR.” We
also used these data to determine death by accidental injury (i.e., deaths due to transport and
nontransport accidents) other than accidental drug overdose. ICD-10 codes for suicide
included X60-X84 and Y87.0. Death by drug overdose was defined as ICD-10 codes X60—
X64 (which includes intentional injury by suicide), codes X40-X44 (accidental drug
overdose), and codes Y10-Y14 (undetermined intent). Codes for death by all accidental
injuries included V01-X59 and Y85-Y86, whereas codes X40-X44 were excluded when
evaluating death by accidental injury other than drug overdose. Corresponding dates of death
for these ICD-10 codes were included in VA SDR data.

Chronic medical conditions and psychiatric disorders—Chronic medical
conditions and psychiatric disorders were determined using standard /nternational
Classification of Diseases, Ninth Revision (ICD-9), codes included in VA and/or CMS
database records (2012-2014). Medical conditions included hypertension, myocardial
infarction, congestive heart failure, stroke, diabetes mellitus, arthritis, hip fracture, chronic
lung disease, cancer, liver disease, human immunodeficiency virus/acquired
immunodeficiency syndrome, hepatitis C, and sexually transmitted disease. The sum of
these 13 conditions was calculated for each participant. Psychiatric disorders included mood
disorders (i.e., depression [major depression or depression not otherwise specified],
dysthymia, and bipolar disorder), anxiety disorders (i.e., post-traumatic stress disorder,
generalized anxiety disorder, panic, and phobia), schizophrenia, psychosis, and substance
use disorders (i.e., alcohol abuse/dependence, drug abuse/dependence, and tobacco
dependence).

Other variables—Evidence of homelessness was indicated by ICD-9 code V60.0 (lack of
housing) as a primary or other code during a VHA visit or by having received a non-1CD
VHA clinic or specialty code related to receiving homeless services during the study period.
20 Finally, history of traumatic brain injury (TBI) was derived from ICD-9 codes included in
VA and/or CMS database records and determined using the Defense and Veterans Brain
Injury Center and the Armed Forces Health Surveillance Branch for TBI surveillance 2012
criteria.?1

Statistical Analyses

To describe the sample, we conducted bivariate analyses of the characteristics across re-
entry status. Characteristics were summarized using means and standard deviations or
frequencies and proportions for re-entry veterans and for the never-incarcerated cohort.
Statistical significance of differences between the two cohorts was tested by t tests for
continuous variables and 2 tests for categorical variables.

We determined cumulative incidence of suicide attempt and death by all injuries, then
plotted these results according to age in years for the two cohorts. Fine-Gray proportional
hazards regression was used to examine time to suicide attempt and time to death by suicide,
drug overdose, and accidental injury, with age as the time scale, while accounting for
competing risk of other deaths. Hazard ratios were estimated for the association between re-
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entry status and risk of outcomes in models, adjusting for the sum of 13 major medical
conditions, homelessness, TBI, and any psychiatric disorder.

Proportional hazards assumptions were evaluated graphically and statistically and were
satisfied for all models. Statistical tests for models were two-tailed, with p <0.05 defining
statistical significance. All analyses were performed using SAS version 9.4 software (SAS
Institute Inc., Cary, NC) and Stata version 15 (StataCorp, College Station, TX).

Statistics

Table 1 presents descriptive characteristics of the older re-entry and never-incarcerated
veterans. Groups each had an average age of approximately 62 years, were nearly all male
(98.7%), and were 62.5% non-Hispanic white. Half were Medicare-eligible based on being
aged 65 or older, and 48% qualified for Medicare due to disability without ESRD. Hip
fracture, chronic lung disease, liver disease, human immunodeficiency virus/acquired
immunodeficiency syndrome, hepatitis C, and sexually transmitted diseases were
significantly more prevalent among older re-entry veterans than those never incarcerated
(Table 1). Furthermore, older re-entry veterans were significantly more likely to have any of
the psychiatric disorders, with the exception of dysthymia, panic, and phobia, where there
were no differences between the groups. Older re-entry veterans were also more likely to be
currently homeless and to have history of TBI (Table 1).

Among the older re-entry veterans, approximately half were incarcerated at some point
before their most recent incarceration. About 20% had two or more incarcerations over the
3-year study period (range: 1—5 incarcerations). Average (£SD) years in prison for the
index incarceration was 1.3 (+2.3) years (Table 2).

Incidence

Cumulative incidence of suicide attempt (2012—-2014) was consistently higher for older re-
entry veterans than for those never incarcerated (Fig. 1). Similar results were found for death
by all injuries, including suicide and accidental injury (Fig. 2).

Mortality Outcomes and Suicide Attempt

Annual incidence rates of all outcomes were higher among older re-entry veterans as
compared with those who were never incarcerated (Table 3). Rate of suicide attempt was
considerably higher among older re-entry veterans (599.7 versus 134.7 per 100,000 per year;
adjusted hazard ratio [HR] 3.45; 95% confidence interval [CI] 2.24-5.32; p <0.001, Wald Xz
statistic = 31.58, df = 1). Regarding death, although a total of seven older re-entry veterans
died by suicide as compared with four never-incarcerated veterans, there was no observed
statistically significant difference in suicide mortality rates between the two groups (30.4
versus 17.4, respectively; adjusted HR 2.40; 95% CI 0.51-11.24; p = 0.266, Wald X2 =1.23,
df = 1). However, as compared with veterans who were never incarcerated, older re-entry
veterans had significantly higher rates of death by drug overdose (121.7 versus 43.5;
adjusted HR 3.45; 95% CI 1.37-8.73; p = 0.009, Wald Xz statistic = 6.86, df = 1) and other
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accidental injury (126.0 versus 39.1; adjusted HR 3.13; 95% CI 1.28-7.69; p = 0.013, Wald
Xz statistic = 6.25, df = 1). Whereas two of the older re-entry veteran suicide deaths were
attributed to drug overdose, there were no suicides by drug overdose among the never
incarcerated.

We further determined prison release as a risk factor for near-term suicide attempt. Within
the first 30 days following prison release, there were 24 attempts in the re-entry group as
compared with 7 attempts in those never incarcerated, translating to a hazard ratio of 3.86
(95% CI 1.06-13.98; p = 0.040, Wald XZ statistic = 4.22, df = 1). By 6 months, there were
59 and 11 attempts in the re-entry and comparison groups, respectively (HR 6.08; 95% ClI
2.69-13.75; p <0.001, Wald Xz statistic = 18.82, df = 1), and at 1 year there were 93 and 19
attempts in the re-entry and comparison groups, respectively (HR 5.08; 95% CI 2.89-8.93; p
<0.001, Wald x? statistic =31.74, df = 1).

CONCLUSION

This study evaluated release from prison as a risk factor for suicide-related outcomes and
unintended death in a national cohort of middle- and older-aged veterans. Our findings
indicate that veterans released from prison in later life have a significantly increased risk of
attempting suicide, as well as an increased risk of death by drug overdose and other
accidental injury, as compared with matched comparisons. These findings are not accounted
for by between-group differences in the occurrence of homelessness, TBI, and medical or
psychiatric conditions.

Until now, risk of suicide attempt following prison release in later life has been largely
unknown. Strikingly, we found that those released from prison in later life had nearly five
times greater risk of a subsequent suicide attempt than those never incarcerated. This finding
is not only statistically significant but also clinically meaningful, as the difference in the
incidence of suicide attempts between the two groups translates to an additional 465 suicide
attempts per 100,000 person-years among the older re-entry veterans. Thus, these results
emphasize the need for suicide prevention efforts throughout the process of transitioning
from prison to the community and beyond in later life—from prison discharge planning to
the early re-entry period, and even after 1 year or more following re-entry. Prior studies of
mixed-age samples have shown that the few weeks immediately following prison release are
a high-risk time for death by suicide.13:22:23 Our findings add to that literature by
demonstrating that suicide attempts also occur at a much higher rate soon after release. To
our knowledge, we are the first to do such work. Findings from the present study also
complement the growing body of research emphasizing the potential importance of care
transitions to suicide risk and prevention efforts. For example, prior work has shown
increased risk of suicide among subgroups of persons hospitalized in the past year, such as
those hospitalized for psychiatric reasons or for self- or assault-related injuries.24-26 Future
research is needed to determine the mechanisms by which transitions from “boundaried”
settings (e.g., hospitals, prisons) to the community increase suicide risk. While our study has
some similarities to prior research evaluating death by suicide, drug overdose, and accidental
injury in those released from prison, there are important differences, the latter including
studies conducted mainly on mixed-age samples outside the United States?2:27:28 or those
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that used data from one statel2-14 or city1%16 in the United States. Our study is the first to
use national-level data and quantify these outcomes in the rapidly growing population of
veterans released from prison in later life.

Our results regarding suicide attempt are also compelling considering the strengths of the
SPAN data, particularly inclusion of suicide attempt date(s) as recorded by clinicians.
Having accuracy in the timing of suicide attempts was vital, as it allowed us to determine
actual date of an attempt after the prison release date. Other methods of capturing suicide
attempt, such as using ICD-9 codes, are less precise. Because ICD-9 codes refer to visit
dates and not event dates, it is unknown when actual attempts occurred, how long attempts
have been in individuals’ medical records, and how many attempts occurred over time.
Moreover, because veterans comprised the entire sample, both the re-entry group and the
never-incarcerated comparison group had the opportunity for clinical assessment of suicidal
behavior to be documented in SPAN, thereby substantially reducing the likelihood of
differential case ascertainment between groups.

Over the past 2 decades in the United States, suicide rates among persons aged 65 and older
have been consistently high. More recently, however, middle-aged persons have experienced
the highest increase in suicide rates of any age group,2 and rates of drug-related deaths have
also risen substantially in middle- and older-aged individuals.3° The largest increase in the
rate of opioid-related deaths between 1999 and 2015 occurred among those aged 55-64
years,>31 and between 2014 and 2015, the percent change in the rate of heroin-related
deaths was highest among those aged 55 and older.3! These increases are attributed, at least
in part, to the increase in opioid prescriptions for pain that began in the late 1990s and to
stresses associated with economic insecurity.32However, further research is needed to
evaluate where prison entry and subsequent release fall on the pathway from drug use and/or
economic pressures to suicide or death by drug overdose in this age group.

Our findings also indicate that later-life prison release is a risk factor for death by accidental
drug overdose and death due to accidental injury (other than drug overdose). The risk of
experiencing each of these outcomes was three times greater in middle- and older-aged
veterans recently released from prison when compared with never-incarcerated veterans.
Together, differences in the incidences of these outcomes between the two groups translate
to an additional 157 deaths per 100,000 person-years among the older re-entry veterans. A
possible explanation for this risk difference may be deficits in prefrontal cortex functioning
among the re-entry group that cannot be explained by between-group differences in the
presence of TBI. For example, problems with executive functioning activities crucial for
self-regulation, including impulsivity, inhibition, planning, and problem-solving, have been
previously noted in incarcerated populations33:34 and found to be associated with suicidal
behavior in the context of late-life depression.32:36 In addition, there is mounting concern
regarding misclassification of suicides as accidental deaths resulting from drug-related
poisoning or overdose.37:38 Thus, it is possible, and probably likely, that the rates of death
by suicide reported in the present study may be artificially low for both re-entry veterans and
those never incarcerated.
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Our study has limitations. Data regarding suicide attempts and other suicide-related
behaviors during incarceration were not available. Reason for incarceration was also not
available. In addition, we did not have information regarding psychosocial factors, such as
social support, that may impact risk of suicidal behavior following prison release, as prior
research suggests that older prisoners are often estranged from family and friends.3940
Similarly, we had limited information on marital status and were unable to determine
employment status. Furthermore, although we assessed suicide attempts using SPAN data,
which provided high specificity, it is possible that some veterans with only ICD-9 coded
attempts were misclassified into the no-attempt group. However, this would have led to
conservative estimates, biasing study findings towards the null. Finally, generalizability may
be limited for women and nonveterans. Still, those in our sample who are eligible for
Medicare fee-for-service based on age are likely representative of veterans aged 65 and
older. In addition, representation of the larger population of Medicare beneficiaries aged 50—
64 who have been released from prison is fairly good because individuals released from
prison are more likely to be Medicare-eligible owing to disability than persons in the general
population.1?

The present research provides new evidence supporting prison release in later life as a risk
factor for suicidal behavior and death by drug overdose and accidental injuries in veterans.
Documenting the increased risk of these outcomes for older veterans released from prison
has important implications for the VA and care transition models in general. Targeting
suicide prevention efforts towards the transition from prison to community in later life may
help to reduce the number of older veterans dying by suicide and related adverse outcomes.
Furthermore, thinking of this transition as a longer term process may help to ensure that
prevention efforts remain in place. These findings also encourage future research evaluating
healthcare patterns that precede and follow nonfatal suicide attempts to determine
environments, services, and supports that may help to decrease risk. Finally, future studies
that evaluate older prisoners’ concerns about adapting to life “on the outside” upon release
may help to inform age-specific prison-to-community transition care planning.
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Highlights

. Question: Is transition from prison to community in later life a risk factor for
suicidal behavior and death by drug overdose or other accidental injury?

. Findings: In this retrospective cohort study that used linked, national-level
datasets, the reentry sample, compared with a never-incarcerated matched
comparison group, had higher suicide attempt rates (599.7 vs. 134.7 per
100,000/year) and death by drug overdose (121.7 vs. 43.5) and other
accidental injury (126.0 vs. 39.1).

. Meaning: Given their high rates of suicide attempts and injurious deaths,
those transitioning from prison to community in later life may benefit from
targeted suicide prevention efforts.
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FIGURE 1.

Cumulative incidence of suicide attempt in older re-entry veterans and a matched

comparison group of veterans who were never incarcerated.
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FIGURE 2.

Cumulative incidence of death by injury in older re-entry veterans and a matched
comparison group of veterans who were never incarcerated.
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TABLE 2.

Re-entry Characteristics in Older Re-entry Veterans (N = 7,671) Starting 2012 and Followed Until 2014

Re-entry Characteristics Re-entry (N =7,671)
Study Year? 2,979 (38.8)
Baseline 2012, n (%)

Follow-up 2013, n (%) 2,370 (30.9)
Follow-up 2014, n (%) 2,322 (30.3)
Years in prison, mean (SD) [range] 1.3 (2.3) [1 day—-36.8 years]
Number of Incarcerations 2012-2014 One, n (%) 6,193 (80.7)
Two, n (%) 1,082 (14.1)
Three, n (%) 293 (3.8)

Four, n (%) 79 (1.0)

=five, n (%) 24 (0.3)

Prior History of Any Incarceration (Including 2012-2014)

One, n (%) 3,956 (51.6)
Two, n (%) 1,759 (22.9)
Three, n (%) 884 (11.5)
Four, n (%) 535 (7.0)
=five, n (%) 537 (7.0)

a L . .
Based on most recent (i.e., index) incarceration.
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