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Abstract

Older adults with schizophrenia have some of the highest rates of both medical and psychiatric comorbidities. Despite this,
little is known about comorbid pain and depressive symptoms in schizophrenia research. This study aimed to examine the
associations between levels of pain intensity and depressive symptoms among community-dwelling adults aged 50 years and
older with schizophrenia spectrum disorders. Recruited from U.S. community mental health centers, participants reported
on pain and depressive symptoms at the onset of the Helping Older People Experience Success (HOPES) study. Unadjusted
and adjusted regression analyses were conducted. Higher pain intensity was associated with elevated depressive symptoms
in all analyses, which is consistent with other studies in the general population. Given the widespread efforts to manage
pain and related mental health complications in older adults without serious mental illnesses, it is likewise important that
community-based mental health professionals monitor and address intense pain and related depressive symptoms among
older adults with schizophrenia.

Keywords Pain intensity - Depressive symptoms - Older adults - Schizophrenia spectrum disorders

Introduction

Community-dwelling adults aged 50 years and older with
schizophrenia spectrum disorders represent only 2% of
middle-aged and older age groups (Perila et al. 2007), yet
disproportionately account for higher prevalence of disa-
bling, costly, and life-threatening psychiatric and medical
comorbidities (De Hert et al. 2011). This population has
some of the highest rates of psychiatric comorbidities such
as subclinical and clinical depression, which affect 44% to

b4 Jessica M. Brooks
jessica.brooks2@va.gov

Department of Psychiatry, Geisel School of Medicine
and Centers for Health and Aging, Dartmouth College, 46
Centerra Parkway, Lebanon, NH 03766, USA

Department of Rehabilitation and Health Services, University
of North Texas, Denton, TX, USA

Department of Counseling, Rehabilitation Counseling

and Counseling Psychology, West Virginia University,
Morgantown, WV, USA

Department of Rehabilitation and Counselor Education, The
University of Iowa, Iowa City, IA, USA

Department of Rehabilitation Psychology and Special
Education, University of Wisconsin-Madison, Madison, W1,
USA

College of Nursing, The University of Rhode Island,
Kingston, RI, USA

The Dartmouth Institute for Health Policy & Clinical
Practice, Lebanon, NH, USA

Centers for Health and Aging, Lebanon, NH, USA

@ Springer

75% of older adults with schizophrenia (Cohen and Ryu
2015). Depressive symptoms are associated with auditory
hallucinations (Cohen et al. 2014), physical illness (Diwan
et al. 2007), functional impairment (Jin et al. 2001), and
poor medication management (Kasckow et al. 2008). It is
also well-documented that the lifespan of these individu-
als is shortened by 10 to 25 years due to suicide mortal-
ity related to depression (Chesney et al. 2014; Cohen et al.
2010) and death caused by medical comorbidities (Laursen
et al. 2012), including diabetes (Stubbs et al. 2015), pneu-
monia (Seminog and Goldacre 2013), and cardiovascular
disease (Crump et al. 2013). Due to the strong likelihood of
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adverse mental and physical health-related outcomes, older
adults with schizophrenia are at high risks for experiencing
both the mental and physical aspects of pain.

Moderate-to-severe levels of intense pain significantly
affects 35% of adults with schizophrenia (Stubbs et al.
2014), which is consistent with rates in the general popu-
lation (Murray et al. 2013). Remarkably though, little is
known about intense pain and its impact in schizophrenia
research (Brooks et al. 2018a). Given that late-life pain inter-
feres with aging-related adjustment and is associated with
depressive symptoms in U.S. older adults without serious
mental illnesses (Reid et al. 2015), describing the physical
and mental health characteristics of pain is critical among
high-risk older adults experiencing serious mental illnesses
(Almeida et al. 2014; Bartels 2004). Although a relationship
between pain and depression is well established (Gatchel
et al. 2007), our study is unique in that we will investigate
the relationship between pain and depressive symptoms in
a serious mental illness subpopulation of middle-aged and
older adults with schizophrenia spectrum disorders who
have been largely excluded from non-pharmacological pain
management intervention studies, randomized opioid trials,
and the broader pain literature (Engels and Scherder 2015).

To address a physical and mental health framework of
pain-related health limitations, the purpose of the current
study was to evaluate the associations between self-reported
pain intensity and depressive symptoms among community-
dwelling adults aged > 50 years old with schizophrenia spec-
trum disorders. We also explored whether such an associa-
tion between pain intensity and depressive symptoms is
independent of sociodemographic and health characteristics.
We hypothesized that there would be significant independ-
ent associations between high levels of pain intensity and
elevated depressive symptoms. Findings from this study
may inform recommendations for assessments and methods
used in integrated mental and physical health services within
community-based mental health programs. Delivering inte-
grated health services that lessen the impact of pain-related
health limitations is an example of an innovative model of
care that might provide older adults with schizophrenia the
opportunity to age successfully despite pain and related
mental health complications.

Methods
Participants

A total of 183 participants were recruited and sampled from
three community mental health centers in the New England
region. Eligible participants met the following criteria: (a)
aged 50 years or older; (b) diagnosed with a serious men-
tal illness (e.g., schizophrenia, schizoaffective disorder,

psychosis not otherwise specified, bipolar disorder, major
depressive disorder); and (c) functional impairment. Exclu-
sion criteria were: (a) significant cognitive impairment; (b)
documentation of substance dependence; (c) diagnosed with
a terminal disease; and (d) currently residing in a skilled
nursing facility or inpatient institution. Out of the original
participant sample size of 183, 80 participants were also
excluded for the secondary data analyses based on the diag-
nosis of major depression or bipolar disorder due to the
study’s focus on pain among older adults with schizophrenia.
The final analytic sample was 103 participants with schizo-
phrenia spectrum disorders.

Measures
Outcome Variable

Depressive symptoms were assessed by the 20-item Center
for Epidemiologic Studies-Depression (CES-D; Radloff
1977) scale. The CES-D is a 20-item screening tool designed
to assess the frequency of perceived depressive symptoms
over the past week. Items are rated on a 4-point Likert-type
scale ranging from O (rarely or none of the time) to 3 (most
of the time). Scores are calculated from responses, with a
score of 16 indicating clinically significant symptoms and
higher scores indicating greater distress. The CES-D has
been used with a variety of populations, including individu-
als with schizophrenia (Herniman et al. 2017) and older
adults (Hertzog et al. 1990; Radloff and Teri 1977). The
instrument has strong psychometric properties among both
clinical and non-clinical sample populations, with reported
Cronbach’s alphas ranging from .85 to .91 (Herniman et al.
2017; Radloff 1977). Research has also supported validity by
demonstrating the expected relationships with similar instru-
ments such as the Patient Health Questionnaire-9 (PHQ-9,
r=.85; Amtmann et al. 2014; Siddaway et al. 2017). The
reliability of scores from the CSE-D in the present sample
was calculated to be .89.

Predictor Variable

Pain intensity was assessed using the self-report, single pain
chart item from the Dartmouth-Northern New England Pri-
mary Care Cooperative Information Project (COOP) Func-
tional Assessment Charts (Nelson et al. 1987). Although
pain intensity is based on a self-report and single-item Lik-
ert-type scale, it is the standard pain measurement used in
clinics and community-based health services (Brooks et al.
2018a). Respondents rate their pain during the past 2 weeks
on a 5-point Likert-type scale ranging from 1 (no pain) to
5 (severe pain) according to illustrations depicting corre-
sponding pain levels. The use of single item pain charts with
older adults is also supported in current literature (Hawker
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et al. 2011; Hoffman et al. 2010). Scores from the COOP
charts have achieved test-retest reliability, with a reported
1-h test-retest average ICC of .93. Studies have supported
validity by substantial shared variance between chart items
and corresponding items derived from paired measures (Nel-
son et al. 1990).

Statistical Covariates

Sociodemographic and health characteristics, including
age, gender, race, education, independent living status, and
alcohol and tobacco use were collected from self-report via
baseline questionnaires and/or from documentation in medi-
cal records. Disease comorbidities were assessed with the
Charlson Comorbidity Index (CCI; Charlson et al. 1987).
The CCI predicts mortality by classifying and/or weighting
comorbid conditions. It has been validated for predicting
mortality related to 22 conditions including stroke, intensive
care, liver disease, cancer, renal disease, AIDS/HIV, and
chronic pulmonary disease (Roffman et al. 2016). The CCI
has good test re-test reliability (r=.92) and cross-validity
(Davies score: r=.80; Robinski et al. 2016). There is also
evidence to suggest that the validity of the CCI is supported
due to expected relationships with CCI scores and similar
instruments and criterion variables, including hospital length
of stay, perceived disability, and mortality.

Data Analysis

All statistical analyses were performed using IBM SPSS
Statistics version 24.0. The final sample included 103 par-
ticipants. Of these participants, 2 had missing data on key
variables. Given that less than 10% of the data was missing
(1.9%), we used expectation—maximization imputation to
replace missing data (Scheffer 2002).

The outcome, predictor, and sociodemographic and health
characteristic variables were analyzed using frequencies,
percentages, means, and standard deviations. For the univar-
iable and multivariable analyses, four different linear regres-
sion models analyzed the association between pain intensity
and depressive symptoms. For model adjustment, the soci-
odemographic and health characteristics were selected based
on previous research (e.g., Sdnchez et al. 2016). These statis-
tical covariates included age, gender (1 =Female, 0=Male),
race (1 =White and 0=Black, Asian, Native American, or
Other), education (1 =Completed high school, 0=Did not
complete high school education), and independent living sta-
tus (1 =independent living, 0 = Supervised/supported hous-
ing), comorbidities, and alcohol and tobacco use. The first
model was unadjusted (Model 1); the second model adjusted
for age and gender (Model 2); the third included Model 2
covariates, and race, education, and independent living sta-
tus (Model 3); and the fourth included Model 3 covariates,
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comorbidities, and alcohol and tobacco use (Model 4). All
statistical tests were two-sided, and p-values less than .05
were considered statistically significant.

Procedures

We conducted a secondary analysis of baseline data col-
lected before the start of the Helping Older People Expe-
rience Success (HOPES) intervention study. Prior to the
intervention study, the research protocol was approved by
the Committee for the Protection of Human Subjects at Dart-
mouth College and by Institutional Review Boards specific
to each site. The authors of this study certify: (a) that they
accept responsibility for the conduct of the study and for the
analysis and interpretation of the data; (b) that they helped
write the manuscript and agree with the decisions about it;
(c) that they meet the definition of an author as stated by the
International Committee of Medical Journal Editors; and (d)
that they have seen and approved the final manuscript. There
are also no known conflicts of interest.

Results
Participant Characteristics

Our final dataset consisted of 103 participants with a mean
pain intensity score of 2.58 (SD + 1.4), indicating most par-
ticipants reported levels of at least mild pain. The CES-D
mean score for our sample was 19.47, indicating that the
current group of participants reported moderately ele-
vated depressive symptoms. The mean age was 58.8 years
(SD +7.2), with a total of 47 females and 56 males. Eighty-
five (82.5%) participants identified themselves as White/
Caucasian, 14 (13.6%) identified as Black/African Ameri-
can, 2 (1.9%) identified as Asian American, and 2 (1.9%)
identified with more than one race. Most of the participants
had at least a high school education: 36 (35.0%) graduated
high school, 27 (26.2%) completed some college, 16 (15.5%)
earned college degrees, while 24 (23.3%) completed less
than a high school diploma. Sixty-one (59%) participants
were living in supervised/supported housing, 40 (38.8%)
participants were living independently, and 2 persons (1.9%)
were homeless. Regarding comorbidities, 23 participants
(22.3%) had no diseases, 22 participants (21.4%) had at
least 1 disease, 24 participants (23.3%) had 2 diseases, 12
participants (11.7%) had 3 diseases, 8 participants (7.8%)
had 4 diseases, 6 participants (5.8%) had 5 diseases, and 4
participants had either 6 (3.9%) or 7 (3.9%) diseases. Sixty-
eight (66.0%) participants reported not drinking alcohol in
the past year, and 56 participants (54.4%) reported not smok-
ing any cigarettes in the past six months.
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Univariable and Multivariable Regression Analyses

Higher pain intensity was significantly associated with
elevated levels of depressive symptoms in the unadjusted
model (B=2.52+0.78; p<0.01). In the model adjusting
for age and gender, higher pain intensity was still linked to
elevated depressive symptoms (B=2.65+0.77; p<0.01),
yet there were reduced depressive symptoms in older age
(B=-0.41+0.15; p<0.01). After adjusting for age, gen-
der, race, education, and independent living status, higher
pain intensity remained associated with elevated depressive
symptoms (B=2.75+0.73; p<0.001), with lower levels
of depressive symptoms in older age (B=-0.47+0.14;
p=0.01) and elevated levels of depressive symptoms in
persons living independently (B=1.93 +0.63; p<0.01).
After introducing comorbidities, and alcohol and tobacco
use in the fully adjusted model, higher pain intensity was
also significantly associated with elevated depressive symp-
toms (B=2.67+0.84; p<0.01), with lower levels of depres-
sive symptoms in older age (B=-0.46+0.16; p <0.01) and
elevated levels of depressive symptoms in persons living
independently (B=1.95+0.65; p<0.01). The remaining
statistical covariates were not found to be significant in any
of the four models.

Discussion

Our findings provide some of the first documentation on
a relationship between higher levels of pain intensity and
elevated depressive symptoms among community-dwelling
older adults with schizophrenia spectrum disorders, which is
consistent with the large body of evidence on a pain-depres-
sion link in the general population (Gatchel et al. 2007). The
intersection between pain and depression strengthened after
adjusting for statistical covariates that might be independent
contributors to either pain or depression, which indicates
individuals with a schizophrenia spectrum disorder diag-
nosis alone are especially vulnerable and at risk for both
increased depressive symptoms and intense pain. Due to the
wide-scale neglect of pain in this subpopulation, our work
underscores the need for community-based mental health
professionals to start implementing integrated mental and
physical health assessments and methods that monitor and
address pain and related depressive symptoms (Engels and
Scherder 2015).

There was a significant association between pain intensity
and depressive symptoms, even after adjusting for sociode-
mographic and health characteristics including age, gender,
race, education, independent living status, comorbidities,
and alcohol and tobacco use. The mean score for pain inten-
sity was considered ‘mild pain’, and higher levels of pain
intensity were associated with greater depressive symptoms.

Neither age, gender, nor other sociodemographic and health
characteristics attenuated the relationship between greater
depressive symptoms and higher pain levels. However, we
found a negative relationship between age and depressive
symptoms (i.e., the oldest of the older participants reported
fewer depressive symptoms). This finding is consistent with
the broad epidemiological literature on the decline in preva-
lence rates of depression among the oldest-old age groups
(Byers et al. 2010) and with recent findings demonstrating
that oldest-old age is not associated with greater depressive
symptoms among persons with schizophrenia (Cohen and
Ryu 2015). Also consistent with previous findings (Adams
et al. 2004; Armer 1993; Kyle and Dunn 2008; La Gory
et al. 1990), we found a significant, independent association
between independent living status and depressive symptoms.
This result suggests that, after controlling for pain intensity
and statistical covariates, individuals who lived indepen-
dently experienced greater depressive symptoms than indi-
viduals in supervised/supportive living facilities.

Community Mental Health Implications

Our findings have significant implications for researchers
and practitioners in community-based mental health. Similar
to recommendations for geriatric mental health professionals
working with other older adult populations self-reporting
pain and depressive symptoms (Brooks et al. 2018b), these
results also suggest the importance of addressing pain and
depressive symptoms as frequently co-occurring physical
and mental health issues for community-dwelling older
adults with schizophrenia spectrum disorders. Community-
based mental health practitioners should consider using
evaluations and methods targeting both pain and depressive
symptoms for older adults with schizophrenia spectrum
disorders through integrated mental and physical health
approaches to brief screening tools, comprehensive assess-
ments, and other health and wellness services.

The independent association between greater depressive
symptoms and independent living status also suggests the
potential for more targeted assessments and referral pro-
cesses among persons living independently. It might be
likely that these persons residing alone in independent living
housing may experience reduced social support and greater
levels of stress and depressive symptoms related to barriers
to performing activities of daily living when compared to
adults living in supportive housing. For instance, persons
with similar diagnoses residing in supportive housing may
receive assistance with diets and meal planning, medica-
tion adherence, household chores, and paying bills. These
persons may also receive support from residential providers
with attending health care appointments. It may be justi-
fied, then, to offer routine depression screening among older
persons living independently with schizophrenia spectrum
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disorders and target more precisely those who may need fur-
ther assessment and treatment.

Limitations and Future Research directions

Several limitations should be considered when interpreting
our results. First, we conducted a secondary analysis of exist-
ing data and were therefore bound to the brief measures for
pain and depressive symptoms used in the original study. For
example, although 1-item pain rating scales are commonly
used in survey research (Herr and Garand 2001), the COOP
pain chart has a limited response range. Second, self-report
instruments used in the study are also susceptible to affec-
tive bias, lack of insight, and life circumstances, which could
have impacted the response accuracy of study participants
who had mild cognitive impairments (Atkinson et al. 1997).
Third, we employed a cross-sectional study design; there-
fore, causality cannot be determined in the pain-depression
relationship. Our findings also do not account for potential
reverse or reciprocal effects between pain and depression.
For instance, participants with any level of pain intensity
might experience greater depressive symptoms, which in
turn, might lead to increased pain intensity. Finally, our par-
ticipants were principally older, non-institutionalized adults.
Because individuals who are most profoundly affected by
schizophrenia may be institutionalized, our findings could be
skewed toward individuals with less functional impairment.
Hence, findings may not generalize to the broader population
of people with schizophrenia spectrum disorders.

Despite the inherent limits of this study, our findings
contribute to the preliminary documentation on pain lev-
els and its association with depressive symptoms among
persons with schizophrenia spectrum disorders. Examin-
ing self-reports of physical pain among older adults with
schizophrenia will contribute to the knowledge of pain- and
depression-related outcomes and start to build a founda-
tion for community-based mental health research and prac-
tice. Further research should consider using a longitudinal
design to evaluate the casual, interactive, or additive effects
among the current study variables and other factors relevant
to severe pain such as prescription opioid use or misuse.
Additional research may also inform the design and testing
of pilot interventions targeting the management of pain and
depressive symptoms among older adults with schizophrenia
spectrum disorders.

Conclusion

Although it is established that pain is closely tied to depres-
sive symptoms in the general population, this study’s results
provide initial evidence for a similar association between
pain intensity and depressive symptoms in the overlooked
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subpopulation of community-dwelling older adults with
schizophrenia spectrum disorders. Older persons with
schizophrenia report varying degrees of pain intensity,
with higher levels of pain associated with greater severity
of depressive symptoms. These findings suggest that indi-
viduals with schizophrenia are at risk for both intense pain
and elevated depressive symptoms. Routine brief screening
to detect intense pain and depression in older adults with
schizophrenia are indicated. Further, community-based
mental health agencies that provide integrated mental and
physical health approaches may need to consider offering
multidimensional pain and depression inventories among
older persons with schizophrenia to differentiate symptoms
from other medical and psychiatric comorbidities and iden-
tify unmet need and facilitate appropriate referrals.

Funding Funding was supported by National Institute of Mental Health
(Grant No. T32 MHO073553-11) and The Dartmouth Health Promo-
tion and Disease Prevention Research Center (Grant No. Cooperative
Agreement Number U48DP005018)).
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