
Schizophrenia Research 222 (2020) 423–428

Contents lists available at ScienceDirect

Schizophrenia Research

j ourna l homepage: www.e lsev ie r .com/ locate /schres
The role of physical pain in global functioning of people with serious
mental illness
Samuel J. Abplanalp a,⁎, Kim T. Mueser a,b,c,d, Daniel Fulford a,b,d

a College of Health and Rehabilitation Sciences: Sargent College, Boston University, 635 Commonwealth Ave, Boston, MA 02215, United States of America
b Department of Psychological and Brain Sciences, Boston University, 64 Cummington Mall, Boston, MA 02215, United States of America
c Center for Psychiatric Rehabilitation, Boston University, 940 Commonwealth Ave, West Boston, MA 02215, United States of America
d Department of Occupational Therapy, Boston University, 635 Commonwealth Ave, Boston, MA 02215, United States of America
⁎ Corresponding author.
E-mail address: samabp@bu.edu (S.J. Abplanalp).

https://doi.org/10.1016/j.schres.2020.03.062
0920-9964/© 2020 Elsevier B.V. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 2 May 2019
Received in revised form 16 January 2020
Accepted 28 March 2020
Available online 1 June 2020

Keywords:
Schizophrenia
Major depression
Bipolar disorder
Pain
Functioning
While peoplewith seriousmental illness (SMI) endorse clinical pain at rates onpar or exceeding those in the gen-
eral population, the association between pain and functioning remains unclear. In this paper we present data on
the cross-sectional association between clinical pain and global functioning in a large,mixed diagnostic sample of
peoplewith SMI. Eight-hundred ninety-eight people diagnosedwith bipolar disorder, major depressive disorder,
or schizophrenia were administered the Global Assessment Scale and the 12-item Short Form Survey, which in-
cludes an assessment of the extent to which the experience of pain interfered with daily activities over the past
month. People with major depressive disorder reported higher pain interference than those with schizophrenia
and bipolar disorder. The presence of physical health conditions and psychiatric symptoms were also assessed.
After controlling for age, gender, psychiatric symptoms, education level, and physical health problems, pain inter-
ference in the past month was associated with significantly lower global functioning. The findings suggest that
the experience of pain is associated with poorer global functioning across major SMI diagnoses. Moreover, the
impact of pain in global functioning appears independent of physical health problems, and thusmaywarrant rou-
tine screening from mental health providers.

© 2020 Elsevier B.V. All rights reserved.
1. Introduction

In the general population, clinical pain has a major impact on global
functioning—including reduced employment, decreased social activity,
and psychiatric symptoms (e.g., depression and anxiety) (Dueñas
et al., 2016). Furthermore, people with high levels of clinical pain have
worse social outcomes over time than those experiencingmild or mod-
erate pain (Karayannis et al., 2019; Hengstebeck et al., 2017). The asso-
ciation between pain and functioning in people with diagnosed mental
illness is less studied.

In people with serious mental illness (SMI; i.e., bipolar disorder, se-
vere major depressive disorder, or schizophrenia spectrum disorders),
pain may be a significantly under-recognized problem. Identifying
pain in persons with SMI presents challenges, as many mental health
care providers are not well-trained in assessing or distinguishing phys-
ical and emotional symptoms arising in the context of pain. Relatedly,
providers may not recognize pain symptoms due to other, more salient
symptoms of primary psychiatric disorders (Elman et al., 2011). Rela-
tively little research has been conducted on the correlates of clinical
pain in the SMI population. This limited knowledge is problematic, as
people with SMI have high rates of physical health conditions
(e.g., cardiovascular disease, diabetes, obesity) that are often associated
with severe clinical pain (Correll et al., 2017; Gardner-Sood et al., 2015;
Simon et al., 2006).

The majority of research focused on clinical pain in SMI has been in
depression. Research indicates that 65%of peoplewithmajor depressive
disorder are diagnosed with at least one pain-related condition
(e.g., joint pain, back pain, migraine) in their lifetime (Bair et al.,
2003), compared to rates of 29% and 35% in bipolar disorder and schizo-
phrenia, respectively (Stubbs et al., 2015a; Stubbs et al., 2014). Despite
differences in prevalence rates, clinical pain is associated with negative
outcomes across disorders. For example, research suggests comorbid
pain and major depression contribute to reduced health-related quality
of life, decreased physical health, and high rates of unemployment com-
pared to healthy controls and those presenting with only pain or de-
pression (Kroenke et al., 2010). Similarly, clinical pain in bipolar
disorder is associated with reduced health-related quality of life
(Miller et al., 2012) and increased risk of suicide (Ratcliffe et al.,
2008). Regarding pain in schizophrenia, studies consistently demon-
strate reduced acute pain sensitivity (Stubbs et al., 2015b). This may
lead to painful conditions going unreported. Furthermore, when clinical
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pain is reported, the evidence suggests that it contributes to worse out-
comes, including worse health related quality of life (Stubbs et al.,
2015c), lower levels of physical activity (Stubbs et al., 2017), and
more severe anxiety and depressive symptoms (Fond et al., 2018).

While clinical pain can have a deleterious impact on quality of life,
the extent to which the experience of pain explains additional variance
in global functioning above and beyond the effects of symptoms in SMI
is unknown. Thismay be particularly important in schizophrenia,where
reduced pain sensitivity may contribute to delays in the identification
and treatment of physical health disorders accompanied by pain. Delays
in identification could then result in a worsening of physical health dis-
orders and associated pain, which could lead to comorbid physical
health disorders and worse prognosis.

The primary aims of this exploratory study were to: (i) compare the
prevalence rates of pain interference between different diagnostic
groupswithin a sample of peoplewith seriousmental illness; (ii) exam-
ine associations between pain interference and relevant covariates, in-
cluding sociodemographic variables, psychiatric symptoms, substance
use, and physical health conditions; and (iii) examine associations be-
tween pain interference and global functioning across diagnoses after
accounting for these covariates.

2. Methods

2.1. Participants

The participants were 898 persons with SMI receiving treatment at
five treatment centers in the U.S. Northeast, including 624 persons
with schizophrenia or schizoaffective disorder, 165personswith bipolar
disorder, and 109 persons with major depressive disorder. The sample
was drawn from a larger investigation (N = 1152) of health outcomes
among people with SMI that included other psychiatric diagnoses
such as posttraumatic stress disorder and substance use disorders
(e.g., Lu et al., 2008; Rosenberg et al., 2007; Mueser et al., 2004;
Rosenberg et al., 2001). The current paper is a secondary exploratory
analysis of research questions not formulated in the original investiga-
tion. Participants completed the study between June 1997 and Decem-
ber 1998. All participants were receiving treatment through the public
mental health systems of Connecticut, Maryland, New Hampshire, or
North Carolina, and study procedures were approved by all relevant in-
stitutional review boards. The settings from which they were recruited
were diverse and included mental health centers located in rural,
urban, and small metropolitan areas.

2.2. Psychiatric diagnoses

Diagnoses were determined with the Structured Clinical Interview
for DSM-IV (SCID; First et al., 1996) for 219 participants (19% of the
sample), and chart diagnoses for the remaining sample. Diagnosis infor-
mation included prior diagnosis from a clinician; medical records have
been shown to be a reliable and valid source of diagnostic information
about persons with SMI (Cradock et al., 2001; Lurie et al., 1992). Good
agreement was found between SCID and chart diagnoses for those par-
ticipants assessed by the SCID (κ = 0.72).

2.2.1. Pain interference
Pain interference was measured using one item from the 12-item

Short Form Survey (SF-12; Ware et al., 1996), a well-validated measure
of physical andmental health. The item assessed the following: “During
the past 4 weeks, how much did pain interfere with your normal work
(including both outside the home and housework)” with possible re-
sponses on a 5-point scale from 1 (“Extremely”) to 5 (“Not at all”); to
aid in interpretation, we reversed scored the item. Single-item rating
scales are considered psychometrically sound as standard assessments
of pain-related outcomes (Hoffman et al., 2010; Hawker et al., 2011).
High scores on this item have been associated with higher rates of
anxiety and depressive symptoms (Arola et al., 2010), older age
(Thomas et al., 2004), and social isolation (Peat et al., 2004) in general
population samples. While this item measures functional interference
from pain, in the current study we used it as a general proxy for the ex-
perience of physical pain, consistentwith priorwork. This itemhas been
used to measure pain experience in medical populations (e.g., in older
adults, people recovering from spinal surgery; Thomas et al., 2004;
Putzke et al., 2002) and as a measure of convergent validity (Coplan
et al., 2004).

2.2.2. Physical health conditions
The presence of physical health conditions was assessed with items

from the PiedmontHealth Survey (Regier et al., 1990). Participantswere
asked if they had been diagnosed with any chronic medical problems,
including asthma, diabetes, heart trouble, hypertension, arthritis, can-
cer, lung disease, ulcers, stroke, epilepsy, head injury, and infectious dis-
eases (e.g., sexually transmitted diseases, hepatitis). The proportion of
physical problems endorsed out of the full list of possible problems
was used in analyses.

2.2.3. Psychiatric symptoms
Psychiatric symptoms were assessed by selected items from the

Brief Psychiatric Rating Scale-Expanded version (BPRS; Lukoff et al.,
1986). The BPRS is a widely used interview for assessing psychiatric
symptoms among persons with SMI, with items rated on a 7-point
scale, ranging from 1 (“none”) to 7 (“extremely severe”). Because of in-
terview length and concerns about client burden, only the observational
items on the BPRS were collected. These included items assessing
blunted affect, motor hyperactivity, conceptual disorganization, excite-
ment, tension, distractibility, emotional withdraw, uncooperativeness,
motor retardation, and mannerisms and posturing.

2.2.4. Education level
We included education level as ameasure of premorbid functioning.

Education level has been used as an indicator of premorbid functioning
in both the general population (Franzen et al., 1997) and in people with
SMI (Swanson et al., 1998). Research also suggests that lower levels of
education are associated with poorer outcomes in people with SMI, in-
cluding more severe psychiatric symptoms (Swanson et al., 1998) and
reduced cognitive functioning (Silver et al., 2003). For the current
study, we categorized education status as less than high school (1),
high school graduate or GED (2), and more than high school (3).

2.2.5. Substance use
Research suggests alcohol and other drugs (e.g., cannabis) can affect

pain sensitivity (De Vita et al., 2018; Ditre et al., 2017; Thompson et al.,
2017; Keogh and Witt, 2001). Current alcohol and drug use were iden-
tified by the Dartmouth Assessment of Lifestyle Instrument (DALI;
Rosenberg et al., 1998). The DALI is an 18-item screening tool for sub-
stance use disorders that was specifically developed and validated for
persons with serious mental illness, with an example item being,
“How many drinks can you hold without passing out?” Scores on alco-
hol use range from−4 to +6, with a score of 2 or greater indicating al-
cohol use disorder. Scores on drug use range from −4 to +4, with a
score of −1 or greater indicating a drug use disorder. The DALI has
high classification accuracy for DSM-IV substance use disorders of alco-
hol, cannabis, and cocaine. Twenty-five percent of our sample met
criteria for alcohol use disorder, while 27% met criteria for a drug use
disorder. For the current study we used total scores for alcohol and
drug use separately.

2.2.6. Global functioning
Global functioning was assessed by the Global Assessment Scale

(GAS; Endicott et al., 1976). The GASmainly assesses social and occupa-
tional functioning, as well as symptom severity (e.g., anxiety, depres-
sion, delusions), with higher scores reflecting better functioning. The
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GAS also measures domains such as warmth and integrity, family rela-
tionships, and communication disturbances. As such, the GAS is a
broadmeasure of global functioning that incorporates elements beyond
work and social functioning. Scores on this scale range from 0 (“Needs
constant supervision for several days to prevent hurting oneself or
others”) to 100 points (“No symptoms, superior functioning in a wide
range of activities”). The measure has good (ICC = 0.76) to excellent
(ICC = 0.91) interrater reliability (Endicott et al., 1976).

2.3. Statistical analyses

We used SPSS (Version 24.0) to perform all statistical analyses. First,
we examined descriptive statistics and distributions of all variables to
assess assumptions of normality. We then computed Spearman's rho
correlations within each of the three major diagnostic groups between
variables of interest, including age, pain interference, physical health
conditions, psychiatric symptoms, education level, and global function-
ing to help guide inclusion of covariates in regression models. Next, to
test our first aim, we conducted a one-way analysis of variance
(ANOVA) to compare the three diagnostic groups on mean levels of
pain interference. Secondary analyses also included exploring group dif-
ferences in psychiatric symptoms, proportion of physical health prob-
lems endorsed, GAS scores, education level, and age.

To test our second aim, pain interference served as the dependent
variable in a hierarchical regression model with age and gender (Block
1), psychiatric symptoms and substance use (Block 2), and proportion
of physical health conditions endorsed (Block 3) as independent vari-
ables. To test our third aim, we conducted a hierarchical linear regres-
sion in the full sample with global functioning as the dependent
variable, and age, gender, and education (Block 1), psychiatric symp-
toms (Block 2), proportion of physical health conditions endorsed
(Block 3), and pain interference (Block 4) as independent variables.
We included BPRS observational items in our model to statistically con-
trol for potential variance in global functioning ratings on the GAS ex-
plained by psychiatric symptom severity.

3. Results

Sample characteristics and descriptive statistics are presented in
Table 1.

The correlations between the variables of interest within each of the
threemajor diagnostic groups are shown in Table 2. Across the three di-
agnostic groups, a higher percentage of physical health problems was
associated with more pain interference on the SF-12. Further, older
age was associated with more pain interference in major depression
and schizophrenia, but not in bipolar disorder. Of note, pain interference
was not significantly associated with global functioning in people diag-
nosed with bipolar disorder (r=0.02, p=0.95), but showed small sig-
nificant associations among people with major depression (r =−0.21,
p b 0.05) and people with schizophrenia (r = −0.08, p b 0.05).

The one-way ANOVA (see Table 1) revealed a significantmain effect
of diagnosis on pain interference. Due to the possibility of
Table 1
Descriptive statistics and diagnostic differences for pain interference, global functioning, psych

Variable mean (SD) Bipolar disorder Major d

Pain interference 2.23 (1.27) 2.74 (1.
GAS score 46.80 (12.16) 52.76 (1
BPRS psychiatric symptoms 1.73 (0.59) 1.59 (0.
Percentage of physical health problems 0.18 (0.17) 0.20 (0.
Age 42.84 (11.01) 42.15 (1
Education level 2.18 (0.81) 2.17 (0.
Alcohol use 0.53 (2.21)b −0.06 (
Drug use −1.21 (1.23) −1.32 (

Notes: BPRS = Brief Psychiatric Rating Scale; GAS = Global Assessment Scale.
a Significantly different than both diagnoses.
b Significantly different than other marked diagnosis.
heterogeneous variances as a result of unbalanced sample sizes,Welch's
test was performed as a more robust indicator of group mean differ-
ences. The Welch test was statistically significant for pain interference
[F (2, 890) = 15.31, p b 0.001]. Post-hoc pairwise comparisons using
Games-Howell correction to account for unequal sample sizes indicated
that people withmajor depression (M= 2.74, SD= 1.47) reported sig-
nificantly greater clinical pain interference than peoplewith bipolar dis-
order (M= 2.23, SD = 1.27) or schizophrenia (M= 1.98, SD = 1.22),
who did not differ significantly from each other.

In the regression analysis with pain interference as the dependent
variable, older age (B=0.01, p=0.03) and a higher proportion of phys-
ical health problems (B = 2.93, p b 0.001) were associated with signif-
icantly greater pain interference in the full sample. Psychiatric
symptoms and substance use were not significantly associated with
pain interference (see Table 3). As people with major depression had
significantly higher pain interference than those with bipolar disorder
or schizophrenia, we included diagnosis in the model, using major de-
pression as the reference group. Similar results were found for age, pro-
portion of physical health problems, psychiatric symptoms, and
substance use. A diagnosis of schizophrenia (B = −0.68, p b 0.001) or
bipolar disorder (B = −0.55, p b 0.001) was associated with signifi-
cantly less pain interference compared to major depression (Table 3).

In the second regression analysis with global functioning as the de-
pendent variable, more severe psychiatric symptoms (B = −3.27,
p b 0.001), lower education level (B = 2.22, p b 0.001), and higher
pain interference (B = −0.75, p = 0.03) were associated with signifi-
cantly lower global functioning across diagnostic groups. No significant
associations were observed for age or proportion of physical health
problems. Similar to the previous analyses, we then fit the same
model including diagnosis (Table 4). As schizophrenia had the lowest
mean global functioning score, we used schizophrenia diagnosis as the
reference group. Similar results emerged, indicating significant associa-
tions between psychiatric symptoms, education, pain interference, and
poor global functioning. Major depression (B=7.71 b 0.001) was asso-
ciated with significantly better global functioning compared to schizo-
phrenia, but bipolar disorder did not differ significantly from
schizophrenia (B = 1.44, p = 0.18).

4. Discussion

Despite reports indicating high clinical pain in SMI, the association
between pain and functional outcomes remains largely understudied.
In our study, over half of the sample reported somedegree of pain inter-
ference,with 33% reportingmoderate to extreme levels. Consistentwith
previous research and confirming our hypothesis, people with major
depression reported higher pain interference than people with bipolar
disorder or schizophrenia (Stubbs et al., 2014; Stubbs et al., 2015a;
Bair et al., 2003). Moreover, pain interference was significantly associ-
ated with age (Brooks et al., 2018; Barbour et al., 2016; Molton and
Terrill, 2014) and physical health problems (Correll et al., 2017;
Vancampfort et al., 2016; Gardner-Sood et al., 2015), also consistent
with previous research.
iatric symptoms, physcial health problems, socio-demographics, and subsatnce use.

epressive disorder Schizophrenia F p

47)a 1.98 (1.22) 15.31 b0.001
3.12)a 44.43 (11.65) 20.68 b0.001
53)b 1.80 (1.22)b 6.11 0.002
17)b 0.15 (0.14)b 5.46 0.004
1.83) 41.87 (9.47) 0.62 0.54
77) 1.90 (0.85)a 10.58 b0.001
2.27) −0.03 (2.02)b 4.12 0.02
1.22) −1.14 (1.29) 0.99 0.37



Table 2
Correlations between diagnostic groups and pain interference, global functioning, psychiatric symptoms, physcial health problems, socio-demographics, and substance use.

Pain
interference

GAS
score

BPRS
psychiatric
symptoms

Percentage of physical health
problems

Age Education
level

Alcohol
use

Drug
use

Bipolar disorder
Pain interference – 0.02 0.06 0.31⁎⁎ 0.12 −0.05 0.07 −0.03
GAS score – – −0.17⁎ −0.01 −0.08 0.24⁎⁎ −0.12 −0.09
BPRS psychiatric symptoms – – – −0.04 0.06 0.04 −0.06 0.04
Percentage of physical health problems – – – – 0.22⁎⁎ −0.06 0.06 −0.05
Age – – – – – −0.02 −0.22⁎⁎ −0.41⁎⁎

Education level – – – – – – −0.02 −0.01
Alcohol use – – – – – – – 0.16⁎⁎

Drug use – – – – – – – –

Major depressive disorder
Pain interference – −0.21⁎ −0.08 0.44⁎⁎ 0.34⁎⁎ 0.10 −0.09 −0.10
GAS score – – −0.04 −0.04 −0.03 0.06 −0.01 −0.05
BPRS psychiatric symptoms – – – −0.05 0.11 −0.17 −0.01 −0.09
Percentage of physical health problems – – – – 0.22⁎⁎ −0.06 0.04 −0.07
Age – – – – – 0.06 −0.19⁎ −0.36⁎⁎

Education level – – – – – – −0.09 −0.07
Alcohol use – – – – – – – 0.24⁎

Drug use – – – – – – – –

Schizophrenia
Pain interference – −0.08⁎ 0.04 0.32⁎⁎ 0.11⁎⁎ 0.07 0.02 0.04
GAS score – – −0.21⁎⁎ 0.05 0.02 0.11⁎⁎ −0.05 −0.06
BPRS psychiatric symptoms – – – −0.11⁎⁎ −0.07 −0.09 0.08⁎ 0.05
Percentage of physical health problems – – – – 0.24⁎⁎ −0.02 0.06 0.08
Age – – – – – 0.09 −0.15⁎⁎ −0.29⁎⁎

Education level – – – – – – −0.05 −0.07
Alcohol use – – – – – – – 0.30⁎⁎

Drug use – – – – – – – –

Notes: BPRS = Brief Psychiatric Rating Scale; GAS = Global Assessment Scale.
⁎⁎ p b 0.01.
⁎ p b 0.05.
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Of greatest clinical significance were the findings of associations be-
tween pain interference and global functioning. Pain interference was
related to worse global functioning in schizophrenia and major depres-
sive disorder, but not in those with bipolar disorder. Previous reports
have shown associations between clinical pain and low functioning in
individuals with major depression (Jefferis et al., 2011; Kroenke et al.,
2010). For example, Kroenke et al. (2010) found that people who report
Table 3
Socio-demographics, psychiatric symptoms, substance use, and physical health problems
as predictors of pain interference across diagnostic groups, and when controlling for
diagnosis.

R2 R2

change
B B

(SE)
t p

Model 1 0.13⁎⁎

Age 0.02 0.01 0.004 2.21⁎ 0.03
Gender −0.14 0.12 −1.18 0.24
BPRS psychiatric symptoms 0.002 0.05 0.069 0.77 0.44
Alcohol use 0.005 0.02 0.26 0.79
Drug use −0.002 0.03 −0.07 0.94
Percentage of physical
health problems

0.11 2.93 0.29 10.24⁎⁎ b0.001

Model 2 0.16⁎⁎

Age 0.02 0.01 0.004 2.41⁎ 0.016
Gender −0.130 0.11 −1.11 0.27
BPRS psychiatric symptoms 0.002 0.09 0.068 1.37 0.17
Alcohol use 0.006 0.02 0.30 0.76
Drug use 0.008 0.03 0.25 0.80
Percentage of physical
health problems

0.11 2.78 0.28 9.81⁎⁎ b0.001

Bipolar disorder 0.03 −0.55 0.15 −3.70⁎⁎ b0.001
Schizophrenia −0.68 0.12 −5.50⁎⁎ b0.001

Notes: BPRS = Brief Psychiatric Rating Scale.
⁎⁎ p b 0.001.
⁎ p b 0.05
comorbid clinical pain and major depression had lower occupational
functioning, were less likely to be employed, and had reduced daily
physical activity compared to those with major depression who re-
ported no pain. One prior study of people with schizophrenia showed
that higher pain intensitywas associatedwith lowhealth related quality
of life (Stubbs et al., 2015c). However, this is thefirst studywe are aware
of that has shown a relationship between pain interference and global
Table 4
Socio-demographics, psychiatric symptoms, physical health problems, and pain interfer-
ence as predictors of global functioning across diagnostic groups, and when controlling
for diagnosis.

R2 R2

change
B B

(SE)
t p

Model 1 0.06⁎⁎

Age 0.02 −0.016 0.04 −0.39 0.70
Gender 0.32 1.15 1.48 0.78
Education level 2.22 0.49 4.56⁎⁎ b0.001
BPRS psychiatric symptoms 0.03 −3.27 0.70 −4.69⁎⁎ b0.001
Percentage of physical
health problems

0.001 4.48 3.02 1.48 0.14

Pain interference 0.01 −0.75 0.34 −2.22⁎ 0.03

Model 2 0.10⁎⁎

Age 0.02 −0.011 0.041 −0.27 0.80
Gender 0.48 1.13 0.42 0.67
Education level 1.93 0.48 3.99⁎⁎ b0.001
BPRS psychiatric symptoms 0.03 −2.84 0.69 −4.14⁎⁎ b0.001
Percentage of physical
health problems

0.001 4.17 2.97 1.40 0.16

Pain interference 0.01 −1.13 0.34 −3.35⁎⁎ b0.001
Bipolar disorder 0.04 1.44 1.06 1.36 0.18
Major depressive disorder 7.71 1.27 6.07⁎⁎ b0.001

Notes: BPRS = Brief Psychiatric Rating Scale.
⁎⁎ p b 0.001.
⁎ p b 0.05.
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functioning in schizophrenia. This finding is also important given evi-
dence that people with schizophrenia frequently display decreased
pain sensitivity (Stubbs et al., 2015b). Despite reduced sensitivity to
acute pain,when pain is perceived it appears to impact overall function-
ing, which may be a consequence of long-term under recognition of
pain and painful conditions, which may lead to greater severity and re-
lated functional impairment over time.

While other studies have found associations between pain and re-
duced quality of life in individuals with bipolar disorder (e.g., Miller
et al., 2012), we failed to observe an association between pain interfer-
ence and global functioning in this group. It is possible that other symp-
toms or features of hypomanic or manic symptoms are stronger
contributors to functional impairment than pain interference in bipolar
disorder. Another possibility is that our sample of participants with bi-
polar disorder had a low prevalence of depression, a key correlate of
pain; however, depressive symptoms were not assessed in this study.
Despite this, the mean difference in pain interference between major
depression and bipolar disorder in the current studywas small (roughly
0.5 points on a scale of 1 to 5), a difference that may not be clinically
meaningful. Thus, future work is needed to parse unique variance in
pain-related outcomes explained by depressive and manic symptoms.

Somewhat surprisingly, the proportion of physical health problems
endorsed was not associated with global functioning. Pain interference
may be amore salient indicator of the impact of physical health on func-
tioning compared to the presence of specific health conditions. Thismay
be particularly true in people with SMI, as research suggests physical
health conditions often go unreported and underdiagnosed. Indeed, in-
dividuals diagnosed with SMI are often stigmatized when receiving
healthcare, whichmay limit their willingness to describe health related
symptoms and the ability of physicians to make appropriate diagnoses
(Knaak et al., 2017). Due to the stigma people with SMI face regarding
physical healthcare, pain interference should be considered as a routine
screeningmeasure to facilitate the identification of painful health condi-
tions that impact functioning.

We also failed to find an association between pain interference and
psychiatric symptom severity—both in the full sample and within the
three diagnostic groups. It is important to note, however, that only ob-
served psychiatric symptomswere assessed (e.g., blunted affect, excite-
ment). Future work should include measures of other psychiatric
symptoms (e.g., distress associated with paranoia, low energy, anhedo-
nia) to examine their role in pain interference in people with SMI, as
well as diagnostic specific measures, such as the Young Mania Rating
Scale (Young et al., 1978).

There are several limitations of the current study. For one, while the
SF-12 pain interference item is not typically considered to be a direct
measure of pain, it has been used in other populations to examine the
prevalence of pain and inference with functioning (e.g., in older adults,
people recovering from spinal surgery; Thomas et al., 2004; Putzke
et al., 2002). It has also been used in pain-related scale development
studies to measure convergent validity (Coplan et al., 2004). Despite
this, future studies should examine the broader dimensions of persons
with SMI, such as pain prevalence, pain location, pain duration, and
pain intensity. An additional limitation is the number of statistical
tests we conducted. It is possible that some results were spurious due
to themultiple tests conducted. Given these analyses were exploratory,
however, we did not consider it appropriate to applymore conservative
thresholds for determining statistical significance. Lastly, we did not
have information on important confounders that may affect pain sensi-
tivity, such as psychotropic medication (Polatin and Dersh, 2004) and
obesity (Okifuji and Hare, 2015).

Despite these limitations, this is the first study that we are aware of
that has shown an association between pain interference and poor
global functioning in individuals with SMI while controlling for key var-
iables such as education level, psychiatric symptoms, and physical
health conditions. Our findings suggest that the experience of pain,
but not the presence of physical health problems, may be related to
global functioning deficits in personswith SMI. Regarding clinical impli-
cations, pain interference—and the presence of pain more broadly—
should be screened and evaluated during clinical interventions for peo-
ple with SMI. As we have shown here, pain interference is associated
with poor global functioning, which is a common target for interven-
tions in peoplewith SMI. Therefore, assessingdifferent pain-related var-
iables may aid in evaluating the effectiveness of a particular
intervention. Thoughmore research is needed to appropriately examine
the impact of pain in people with SMI, it may be an important target for
future intervention. Interventions focusing on pain management and
pain coping could lower the rates of clinical pain and its effect on func-
tioning in persons with SMI. As pain is a complex and multifaceted ex-
perience, specific interventions designed for particular disorders may
need to be developed to capture the high rates of heterogeneity found
throughout these disorders and SMI more broadly.
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