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Abstract

Objective: The study objective was to determine if disability in activities of daily living specific 

to prison, prison activities of daily living (PADLs), is associated with depression and severity of 

suicidal ideation (SI) in older prisoners, a rapidly growing population at high risk of suicide.

Methods: Cross-sectional design using data from a study of prisoners age ≥50 years (N = 167). 

Depression was operationalized as a score of ≥15 on the 9-item Physician Health Questionnaire 

(PHQ-9). SI severity was assessed using the Geriatric Suicide Ideation Scale (GSIS). Participants 

were considered to have PADL disability if they reported any of the following as “very difficult” 

or “cannot do:” dropping to the floor for alarms, climbing on/off the top bunk, hearing orders, 

walking while wearing handcuffs, standing in line for medications, and walking to chow. 

Associations were examined with bivariate tests and with multivariable logistic and linear 

regression models, and the interaction term gender × PADL disability was tested.

Results: PADL disability was associated with depression and SI severity. There was no main 

effect of gender on either depression or SI, yet the association between PADL disability and 

depression was considerably stronger in male than in female older prisoners.

Conclusions: Identifying older prisoners who have difficulty performing PADLs may help 

distinguish prisoners who may also be likely to be depressed or experience more severe SI. 

Furthermore, the association between PADL disability and depression may be particularly salient 

in older male prisoners. Longitudinal studies are needed as causal inferences are limited by the 

cross-sectional design.
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Objective

For reasons including population aging, more arrests in later age, and prisoners aging “in 

place” because of minimum sentencing laws, the number of inmates age ≥50 has grown 

500% since 1990 (Carson, 2014; Luallen and Cutler, 2017). Whereas suicide is a leading 

cause of death among incarcerated persons of any age in the U.S., older prisoners have the 

highest suicide mortality rates of adults in the corrections system; average annual rates are 

approximately 22 per 100 000 in state prisons and 60 per 100 000 in local jails, respectively 

(Noonan, 2015).

Inmates are considered “old” in their 50s as ongoing stresses of incarceration and unhealthy 

lifestyles/inadequate health care outside the corrections system frequently result in 

accelerated aging (Human Rights Watch, 2012; Ahalt et al., 2013). As those in prison 

continue to age, it is likely that the number of suicides among older inmates will increase. 

Yet, what is understood regarding risk factors for depression and suicidal ideation (SI), 

which are both strong predictors of suicide, may be less applicable to the rapidly growing 

number of older prisoners.

Disability in basic activities of daily living (BADLs) such as bathing and dressing, which is 

prevalent in older persons and potentially modifiable (Hill et al., 2002; Hardy et al., 2005), is 

a well-established predictor of depression (Barry et al., 2013; Ormel et al., 2002) and is 

emerging as an independent risk factor for suicide in older persons (Conwell et al., 2010; 

Dennis et al., 2009). In the context of stress process theory (Pearlin et al., 1981), the 

inability to fulfill expected societal roles for independent living (i.e., needing another’s help 

to perform BADLs) may induce stress and ultimately lead to depression and SI (Russell et 
al., 2009). In prison there are additional and unique functional activities that are necessary 

for independence in daily living, termed prison ADLS (PADLS) (Williams et al., 2006). 

PADLs include functional activities such as dropping to the floor for alarms, walking to the 

chow hall for meals, standing in line for medications, and climbing on/off the top bunk. 

Because a fundamental element of disability is difficulty performing activities in one’s usual 

milieu (Verbrugge and Jette, 1994), difficulty performing PADLs may only be considered as 

disabilities for those older adults who are aging in the specific setting of prison. 

Experiencing PADL disability, and thus being unable to fulfill expected prisoner “roles,” 

may induce stress largely unique to older prisoners. Hence, PADL disability may be an 

important risk factor for depression and SI in older prisoners. Moreover, because PADL 

disability may be modifiable (e.g., housing assignment closer to the chow hall), it may be 

particularly useful to pursue as a risk factor for suicide.

Targeting suicide prevention efforts towards high-risk groups, such as prisoners, is an 

important national goal (Prevention, 2014; Konrad et al., 2007), and evidence regarding 

modifiable factors associated with depression and SI in this growing population is needed. 

The primary objective of this study was to determine if PADL disability was associated with 
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depression and SI in older prisoners, even after considering incarceration-related, behavioral, 

and clinical factors. In addition, given the preponderance of both depression and disability 

among older women, in general (Whitson et al., 2010; Barry et al., 2008), and the high rates 

of depression and SI in mixed-age samples of female prisoners (Binswanger et al., 2010; 

James and Glaze, 2006), we also sought to determine if PADL disability had a differential 

association with depression and SI according to gender. To achieve our objectives, we used 

data from a convenience sample of older prisoners from Connecticut’s state prisons.

Methods

Participants and procedure

The University of Connecticut Health Center Institutional Review Board and the 

Connecticut Department of Correction (CTDOC) Research Advisory Committee approved 

the study. Eligible participants were age ≥50, incarcerated in three CTDOC facilities, 

English-speaking, and voluntarily consented to participate. Prisoners in administrative 

segregation were ineligible; the required presence of a custody officer, for safety concerns, 

would compromise confidentiality. Hospitalized prisoners were also ineligible; per the 

approved study protocol, interviews had to be completed in professional visit areas, as 

described below.

Participating facilities provided regularly updated lists of eligible prisoners. Between 

September 2012 and June 2015, recruitment letters were sent in batches to 453 eligible 

prisoners. Prisoners interested in participating were asked to write their name, Inmate 

Number, housing unit, and date on page 2 of the letter and place the completed form in the 

Mental Health Request Box or Medical Requisition Box, depending on the facility. After 

retrieving the forms (n =185 throughout the study period), the research assistant (RA) 

submitted visitation requests to the respective prison to schedule the eligibility screenings. 

Potential participants were escorted by correctional officers and meetings between potential 

participants and the RA were conducted privately in professional visit (e.g., attorney visit) 

areas of each correctional facility. The RA reviewed the study purpose and specified that 

there were neither incentives for participating nor negative consequences for refusing. 

Prisoners were also asked to describe the study purpose and procedures, in their own words, 

to ensure their understanding of the study. A total of 167 of the older prisoners provided 

written consent. Of the 18 prisoners who submitted a form but did not participate, 1 was 

non-English speaking, 2 had been relocated to another facility, 4 refused to meet, and 11 

decided that they were not interested in participating. Face-to-face interviews occurred 

immediately thereafter and data including demographics, number of incarcerations, current 

housing (e.g., single cell no roommate), and in-prison job assignment was collected. 

Reviews of medical charts (i.e., chronic medical illnesses; current mental illness treatment; 

hospitalization in the past year) and CTDOC data (i.e., years incarcerated for the current 

offense; expected sentence length; violent or non-violent offense) were completed within 

approximately 2 weeks of the interviews.

Barry et al. Page 3

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2021 February 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Measures

Depression

The 9-item Physician Health Questionnaire (PHQ-9) assessed depression (Kroenke et al., 
2001). Participants were asked how often in the past 2 weeks they were bothered by 

problems including “feeling down, depressed, or hopeless,” and “feeling tired or having little 

energy.” Symptom frequency is rated from 0 to 3 (“from not at all” to “nearly every day”) 

with scores ranging from 0 to 27. A cutpoint of ≥15 indicates moderate to severe depressive 

symptoms, often simply referred to as depression (Kroenke et al., 2001).

Suicidal ideation severity and past suicide attempt

The Geriatric Suicide Ideation Scale (GSIS) assessed SI severity (Heisel and Flett, 2006; 

Heisel and Flett, 2016). Study participants indicated their level of agreement with 31 

statements using a 5-point Likert scale, from (1) strongly disagree to (5) strongly agree. 

Total scores range from 31 to 165. Higher scores indicate increasing SI severity and 

Cronbach’s alpha = 0.93. Responding Agree or Strongly Agree to the statement “I have tried 

ending my life in the past,” which is part of the GSIS but not included in instrument scoring, 

indicated lifetime suicide attempt.

Prison Activities of Daily Living (PADL) disability

A modified version of the Williams PADL Disability Index assessed PADL disability 

(Williams et al., 2006). Participants rated their level of difficulty performing six activities: 

dropping to the floor for alarms, climbing on/off the top bunk, hearing orders from staff, 

walking while wearing handcuffs, standing in line for medications, and walking to chow. 

Those reporting one or more PADLs as “very difficult” or “cannot do” were considered to 

have PADL disability. We also assessed BADL disability. Participants rated their level of 

difficulty for activities such as showering and dressing, where 1 = Not difficult and 4 = 

Cannot do, even with help (Katz et al., 1963). Those reporting one or more activities as 

“very difficult” or “cannot do” were considered to have ADL disability.

Additional covariates

Participants rated their eyesight as “Excellent,” “Very good,” “Fair,” or “Poor.” Responses 

were collapsed to form a dichotomous variable of “Poor vision” versus all other responses. 

Having pain for most days of the month for 3 consecutive months indicated chronic pain 

(yes versus no). Question 1 from the Alcohol, Smoking, and Substance Involvement 

Screening Test (ASSIST) determined past use of illicit drugs (e.g., marijuana, cocaine) and 

alcohol (Humeniuk, 2010). Participants endorsing illicit drug use were asked if they were 

using drugs at the time of the current incarceration. The CAGE, a 4-question screening test 

for alcohol dependence (Bush et al., 1987), was administered to participants endorsing 

alcohol use. The CAGE acronym refers to the four screening questions which ask if you 

have you ever felt that you should “cut down” on drinking, if others have “annoyed” you by 

criticizing your drinking, if you have ever felt “guilty” about drinking, and if you have ever 

had an “eye-opener” drink, that is, a drink first thing in the morning?. Two positive 

responses indicate alcohol dependence.
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Analysis

Descriptive statistics were calculated for participants’ characteristics. Bivariate associations 

between participants’ characteristics and the dependent variables, depression and SI severity, 

were conducted using χ2 or Fisher’s exact tests for categorical variables, and either t-tests, 

Pearson correlation coefficients, or Kruskal– Wallis H tests for continuous variables and 

count variables. Logistic regression and linear regression models were run for the two 

dependent variables, depression and SI severity, respectively. The models were sequentially 

adjusted for variables associated with PADL disability and/or either of the dependent 

variables in bivariate analyses (α ≤ 0.10 two-tailed). These variables included demographic 

and prison-related characteristics (age, gender, job assignment), clinical factors (number of 

chronic conditions, hospitalizations in the past year, poor vision, chronic pain), behavioral 

factors (past alcohol abuse, lifetime suicide attempt), and current mental health treatment. 

We then re-ran the fully adjusted models after including an interaction term for gender × 

PADL disability, and subsequently conducted gender-stratified analyses. Because of 

potential collinearity concerns, age and years in prison for current offense were not included 

together in the multivariable models, nor were poor vision and job assignment. Finally, we 

included the variables PADL disability and ADL disability in different models. Data were 

analyzed using SAS version 9.4.

Results

The 167 study participants had an average age of 57 (+7) years (range 50 to 83 years), were 

primarily male, were racially diverse, with age and race compositions similar to prisoners 

age ≥50 in the U.S. (ACLU, 2012), and the majority were incarcerated for a violent offense 

(59.9%) and were repeat offenders (68.9%). There were 93 (55.7%) participants with PADL 

disability. They were more likely to be women, have more chronic medical conditions, have 

concurrent ADL disability, and to be receiving mental health treatment (Table 1).

There were 42 (25%) depressed participants, and average GSIS score was 61.8 (+25.0), 

range 32 to 137. Average GSIS score for depressed participants was 83.6 (+27.9). Neither 

depression nor SI was associated with any of the demographic or incarceration-related 

characteristics, with one exception: depressed participants were less likely to have an in-

prison job assignment. Depressed (versus non-depressed) participants were more likely to 

have PADL disability, be receiving current mental health treatment, have more chronic 

conditions, and to experience each of the other clinical and behavioral factors, with the 

exception of alcohol abuse and illicit drug use. Average GSIS scores were significantly 

higher among participants with PADL disability, lifetime suicide attempt, alcohol abuse, 

poor vision, and chronic pain (results available upon request).

Table 2 presents the results from the multivariable model evaluating the association between 

PADL disability and depression. In the unadjusted analysis (Model 1), PADL disability was 

strongly associated with depression (OR =4.75, 95%CI 2.04, 11.08). After controlling for 

demographics, clinical/behavioral factors, and current mental health treatment (Models 2–4), 

the association between PADL disability and depression did not change appreciably. Nor did 

the association change when those with BADL disability were removed from the analysis 

(OR =3.74, 95%CI 1.22, 11.51). In addition to PADL disability, participants with poor 
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vision (OR= 2.90, 95%CI 1.17, 7.21) and chronic pain (OR =3.42, 95%CI 1.05, 11.21) were 

significantly more likely to be depressed, and hospitalization in the past year and lifetime 

suicide attempt neared statistical significance. When BADL disability was substituted for 

PADL disability, ADL disability was associated with depression in the unadjusted analyses 

(OR= 5.65, 95%CI 1.73, 18.39), but findings from the multivariable model did not reach 

statistical significance (OR = 3.35, 95%CI 0.88 12.79). Because the gender ×PADL 

disability interaction term reached significance (Wald χ2 test = 4.77, df = 1, p = 0.03), we 

re-ran the logistic regression models after stratifying by gender. Because of the small 

number of hospitalizations and few reporting BADL disability, we excluded these factors 

from the gender-stratified models to achieve model convergence. As shown in Table 3, 

among older male prisoners, PADL disability was the only factor associated with depression 

at the p < 0.05 level (OR = 6.27, 95%CI 1.69, 23.29), yet poor vision and chronic pain had 

considerable effect sizes. Among older female prisoners, only lifetime suicide attempt was 

significantly associated with higher likelihood of depression (OR =5.27, 95%CI 1.25, 

22.14).

Table 4 presents the results from the multivariable linear regression model evaluating the 

association between PADL disability and SI severity. In unadjusted analyses (Model 1), 

those with (versus without) PADL disability had significantly higher GSIS scores (beta 

=9.92; SE + 3.85; 95%CI 2.33, 17.52). After controlling for demographics (Model 2) and 

clinical and behavioral factors (Model 3), GSIS scores were still higher for those with PADL 

disability, albeit slightly attenuated. Findings were similar even after removing those with 

comorbid BADL disability from the analysis. After adjusting for current mental health 

treatment, GSIS scores were still higher for those with PADL disability, but the association 

did not reach significance (beta =7.30; SE +3.72; 95%CI −0.06, 14.65). The association 

between PADL disability and GSIS scores did not differ according to gender (t-test for 

interaction =−1.25, df = 1, p =0.21). Finally, GSIS scores were also higher for those with 

ADL disability, but the association did not reach significance (beta =5.0; SE + 6.65; 95%CI 

−8.16, 18.12).

Discussion

Older prisoners are the fastest growing segment of the prison population and have high 

suicide rates compared with younger prisoners. However, although depression and suicidal 

ideation (SI) are precursors of suicide, little is known regarding which older prisoners may 

be more likely to experience these outcomes. We found that even after controlling for 

potentially important confounders including lifetime suicide attempt and recent 

hospitalizations, prison activities of daily living (PADL) disability was associated with a 

higher likelihood of depression and SI in older prisoners. Furthermore, the association 

between PADL disability and depression may be particularly salient in older male prisoners.

Being depressed is not the norm for older prisoners; the majority of our sample did not meet 

criteria for depression. However, the 25% prevalence is still considerably higher than the 

approximately 1%–8% prevalence of current depression reported for persons age ≥50 living 

in the community (CDC, 2008; Byers et al., 2010 Hasin et al., 2005). Similarly, average 

GSIS scores among this sample of older prisoners (mean = 61.8 +25.0) were substantially 
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higher than average scores of older community-living persons (mean = 47.6 +19.1) (Heisel 

and Flett, 2006). These findings suggest that some older prisoners may be particularly 

vulnerable to experiencing depression and SI, thereby putting them at higher suicide risk. 

Yet, detecting depression and SI in older prisoners may be especially challenging. In 

general, older persons are less likely to report depression and suicidal thoughts (Duberstein 

et al., 1999; Crystal et al., 2003), and symptoms may be misinterpreted by both themselves 

and clinicians as expected consequences of aging (Park and Unutzer, 2011). For older 

prisoners, regimented prison schedules may make it even more difficult for others to discern 

mood changes and may also mask symptoms of flat affect (Fazel et al., 2001). Our findings 

suggest that identifying older prisoners who have difficulty performing PADLs may 

distinguish those prisoners with a higher likelihood of being depressed or experiencing more 

severe SI. Furthermore, the robustness of PADL disability as a correlate of both depression 

and SI severity is evidenced as the effect size and significance remained strong even after 

controlling for important potential confounders and after removing those with comorbid 

BADL disability from the analysis. In contrast, BADL disability was neither associated with 

depression nor SI severity in the multivariable model. It is possible that those prisoners with 

BADL disability, a more severe level of disability, may willingly accept their physical 

limitations. Thus, they may not experience the sadness or despair that may be more likely to 

occur among those with PADL disability. Future studies should confirm these findings and 

evaluate disability in BADLs and PADLs as risk factors for worsening depressive symptoms 

and SI severity in older prisoners.

Consistent with other studies (Fazel et al., 2001; Murdoch et al., 2008; Kingston et al., 2011; 

Koenig et al., 1995), our results further confirm that non-modifiable incarceration-related 

variables (e.g., violent offense; repeat offender) are not associated with depression and SI in 

older prisoners. Rather, variables associated with depression and/or SI included poor vision 

and chronic pain. It is possible that poor vision, chronic pain, and disability, which are all 

prevalent in older age, share a common mechanism linking them to negative mental health 

outcomes. For example, in community-living older persons, endorsing any of these factors is 

associated with self-perceived loss of role in one’s environment and diminished self-worth 

and self-efficacy (Harris et al., 2003; Bookwala and Lawson, 2011; Brown and Barrett, 

2011). Older prisoners with poor vision, pain, and/or PADL disability may find it especially 

difficult to navigate the often physically and psychologically demanding prison environment 

and fulfill their expected “roles.” Roles may be formal; in the present study, participants 

reported in-prison job assignments including kitchen duty/food prep, janitorial services, and 

clothing factory worker. Or, roles may be informal such as serving as “advisors” for younger 

prisoners (Wangmo et al., 2016). Consistent with other findings (Baidawi et al., 2016), the 

present showed that having an in-prison job assignment was protective against experiencing 

depression in older prisoners. However, we found that even among the 80 prisoners who 

reported having a job assignment, the percentage of depression was higher among those 

reporting PADL disability (27.5% versus 7.5%; p = 0.02). Consequently, worsening 

difficulty or inability to fulfill these roles as a result of PADL disability may increase older 

prisoners’ likelihood of experiencing depression and SI. Research is needed to explore the 

mechanism by which these “geriatric” factors may contribute to negative mental health 

outcomes in older prisoners and to determine if specific accommodations for PADL 
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disability may modify the relationships. Furthermore, whether or not a prisoner experiences 

PADL disability and/or negative mental health outcomes may, in part, depend upon his/her 

perceptions of the prison environment (e.g., fear for safety; concern regarding theft). In 

future research, we plan to evaluate the effect of unique environmental demands and 

perceptions on the relationship between disability and negative mental health outcomes in 

older prisoners.

The number of older female prisoners in the U.S. has grown considerably in the past decade, 

with more than 15 000 older females under correctional authority (Carson, 2014). Recent 

national data indicate that a higher percentage of females age ≥50 have self-reported lifetime 

depressive disorder and report a higher average number of “mental health indicators” (e.g., 

feeling numb or empty inside; racing thoughts) in the past year than men of the same age 

(Leigey and Hodge, 2012). In contrast, we found that women prisoners were no more likely 

than men to experience either current depression or SI. Whereas the lack of a main effect of 

gender in our study may reflect the specificity of the PHQ-9 versus a more general mental 

health symptoms scale, it may also reflect the narrowing gender difference in the prevalence 

of depression found in older community-dwelling populations (Petersson et al., 2014). 

Notably, however, we found that PADL disability had a differential association with 

depression in older male and female prisoners. PADL disability was strongly associated with 

depression in males; within men, those with PADL disability were more than 6 times as 

likely to be depressed. Lifetime suicide attempt was the only variable associated with 

depression in women, yet it was non-significant in men. These findings suggest that older 

male prisoners may be particularly vulnerable to the negative impact of disability on 

depression noted in community-dwelling samples (Barry et al., 2013; Gayman et al., 2008). 

Yet, the reasons for this vulnerability remain unclear. One explanation may be the reportedly 

stronger influence of social support in adjustment to prison life among female versus male 

prisoners (Jiang and Winfree, 2006). Or, the potentially mediating effect of role-loss or 

diminished self-efficacy discussed previously may be particularly salient in older male 

prisoners. Knowledge regarding gender differences in factors associated with depression in 

older prisoners may inform gender-appropriate interventions. Moreover, it is possible that 

differential environmental accommodations in the men’s and women’s facilities diminished 

the burden of functional impairment among the women. Whereas we did not evaluate the 

impact of environmental factors on the relationship between PADL disability and 

depression, we plan to rigorously evaluate prison-level differences in the environment (e.g., 

physical space; accommodations for disabilities) in future research. In contrast, there was no 

differential effect of gender in the association between PADL disability and SI. Because high 

levels of SI rarely occur in the absence of depression (Pfaff and Almeida, 2005), PADL 

disability may have a similar impact on SI in older male and female prisoners once they 

reach a particular threshold of depressive symptoms. Studies are needed to confirm these 

findings.

Several potential limitations are noteworthy. The cross-sectional design limited causal 

inferences. With a 37% participation rate, our sample may not represent all older prisoners 

in the US. Institutional-level factors such as needing to be in a specific location for 

headcount or chow, may have affected participation. Prisoners who could not read the 

recruitment letter or whose jobs conflicted with the interview schedule may have been less 
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apt to participate. However, the participation rate should be considered in the context of the 

unique prison environment, where inherent challenges of conducting research are well 

documented (Cislo and Trestman, 2013). Prisoners with inpatient psychiatric admissions or 

those housed in segregation are at higher risk for depression, SI, suicide, and suicide 

attempts, as compared with the general prison population (Fazel et al., 2008; Bonner, 2006). 

Yet, as previously explained, prisoners in administrative segregation or currently 

hospitalized were ineligible. These exclusions, combined with the 37% participation rate, 

may have resulted in systematic under-sampling of those with depression and SI. We were 

also unable to include non-English-speaking prisoners. Finally, because one of the three 

participating correctional facilities housed female prisoners, the proportion of females in our 

sample is considerably larger than the proportion of female prisoners age ≥50 in the U.S. 

(34% versus 6%) (ACLU, 2012). However, including older female prisoners provided a rare 

opportunity to assess gender differences.

Older prisoners are a rapidly growing population at high risk of suicide. Consequently, 

improved understanding of potentially modifiable factors associated with depression and SI, 

two strong precursors of suicide, is critical. Our findings suggest that deficits in activities 

necessary for managing prison life may be linked to depression and to more severe SI in 

older prisoners. We also found that the relationship between PADL disability and depression 

to be particularly strong in older male prisoners. Identifying older prisoners with PADL 

disability may help to determine a critical point of intervention (e.g., onset of PADL 

disability), and opportunities for prevention (e.g., accommodations for PADL disability) in 

the lives of older persons who are aging in place in prison. Our findings encourage further 

research on the effect of PADL disability, and other potentially modifiable factors, on 

negative mental health outcomes in older prisoners.
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Key points

• We found that disability in prison activities of daily living (PADLs) was 

associated with depression and suicidal ideation severity in prisoners age 50 

years and older.

• The association between PADL disability and depression may be particularly 

salient in older male prisoners.
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Table 3

Association between Prison Activities of Daily Living (PADL) disability and depression according to gender

Men (n = 103) Women (n = 55)

OR 95% CI OR 95% CI

PADL disability 6.66
1.80, 24.70

‡ 0.58 0.09, 3.84

Age 0.93 0.85, 1.03 1.03 0.91, 1.17

Number of chronic conditions 1.34 0.78, 2.28 1.99 0.91, 4.37*

Poor vision 2.92 0.87, 9.81* 1.95 0.43, 8.86

Chronic pain 4.35 0.83, 22.80* 1.40 0.21, 9.32

Lifetime suicide attempt 1.22 0.48, 5.47 5.20
1.21, 22.38

†

Current mental health treatment 1.16 0.34, 4.01 0.74 0.06, 8.58

OR, odds ratio.

*
p < 0.10.

†
p < 0.05.

‡
p < 0.01.
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