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Abstract

The impact of chronic pain on neuropsychological functioning of older adults is under-studied. The present
study examined the relationship between chronic pain, depression, anxiety, cognition, and functional capacity
in community-dwelling older adults (ages 60—89) who completed an outpatient neuropsychological evaluation
(N=452). Psychometrically sound and validated measures were used to assess depression (Geriatric Depression
Scale [GDS]), anxiety (Beck Anxiety Inventory [BAI]), cognitive functioning (the Mini Mental Status Exam [MMSE]
and the Repeatable Battery for the Assessment of Neuropsychological Status [RBANS]), and functional capacity
(Texas Functional Living Scale [TFLS] and Instrumental Activities of Daily Living Questionnaire [IADL]). Multivariate
analyses of covariance (MANCOVA) were conducted to examine differences between individuals with and without
chronic pain, adjusting for age, education, gender, marital status, and other medical conditions. Results indicated
that participants endorsing chronic pain displayed significantly higher levels of depression and anxiety, as well as
lower levels of cognitive functioning and functional capacity, than those without chronic pain. Additionally, results
of hierarchical multiple regressions indicated that chronic pain explained unique variance in all outcome variables,
beyond demographic characteristics and health status. Chronic pain management may be an important intervention
target for clinicians to help address cognitive and psychological functioning in older adults.
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Chronic Pain and Psychiatric Symptoms

Chronic pain has been associated with increased symp-
toms of mental health disorders (Zis et al., 2017), with
multiple studies indicating that patients with chronic
pain report higher levels of depression and anxiety
symptoms and decreased feelings of well-being (e.g.,
Mullins et al., 2023; Puto et al., 2023; C. S. Ritchie
etal., 2023; Tse et al., 2013). The literature suggests that
chronic pain can serve as both a psychological stressor
and a physical ailment that contributes to the onset and
exacerbation of mood disorders. A number of biological
mechanisms (monoamine neurotransmitters, brain-
derived neurotrophic factor, inflammatory factors, and
glutamate) have been implicated in both chronic pain
and depression (Meda et al., 2022; Zis et al., 2017).
Additionally, studies indicate that the enduring nature of
pain may lead to alterations in brain chemistry and neu-
ral circuitry associated with mood regulation, thereby
increasing the vulnerability to depressive states (Han &
Pae, 2015).

The experience of continuous pain can lead to a state
of heightened physiological arousal akin to anxiety, as
individuals may anticipate future pain episodes or expe-
rience a persistent, negative, cognitive affective style
characterized by helplessness, magnification, and rumi-
native thoughts regarding one’s pain (e.g., pain catastro-
phizing; Dong et al., 2020). In fact, significant positive
associations have been found between fear of pain, pain
catastrophizing, pain-related negative affect, anxiety,
depression, and pain-related disability (Rogers & Farris,
2022). Some studies have attempted to clarify the direc-
tionality of the relationship between chronic pain and
psychiatric symptoms with indications that negative
emotions may predict pain, disability, and duration of
symptoms (e.g., Bonilla-Jaime et al., 2022; Lerman
etal., 2015). Puto et al. (2023) added that additional pre-
dictors of depression around pain may include social
isolation, sole completion of primary education, and dis-
ability related to activities of daily living. Although
some studies (e.g., Smith & Ayres, 2014) have not found
a relationship between psychological symptoms and
pain, the vast majority of literature reveals a complex
and multifaceted relationship between chronic pain
experiences and psychiatric symptoms, warranting fur-
ther examination.

Chronic Pain and Functional Capacity

The impacts of chronic pain on functional capacity have
also been researched and documented in the adult and
older adult populations. A majority of study findings
indicated individuals with chronic pain were more likely
to report difficulty with activities of daily living (ADLs)
or physical function when compared to individuals with-
out chronic pain (Duenas et al., 2020; Puto et al., 2023;
C. S. Ritchie et al., 2023). Some studies also report dif-
ficulties with instrumental activities of daily living
(IADLs; Connolly et al., 2017; Prefontaine & Rochette,

2013; Puto et al., 2023). Published research has also
noted the distribution, severity, and interference of pain
as some of the best predictors for difficulties with ADLs/
IADLs (Duenas et al., 2020; Eggermont et al., 2014).
Furthermore, Stamm et al. (2016) noted that the pres-
ence of pain in older adults can increase work impair-
ment and lead to the increased use of healthcare services.
However, research findings remain somewhat inconsis-
tent, as some studies have found no relationship between
functional capacity and chronic pain (e.g., Tse et al.,
2013). Thus, evaluation of functional capacity and addi-
tional attenuating factors is another area for ongoing
research in older adults with chronic pain.

Chronic Pain and Cognitive Functioning

Research has consistently documented a correlation
between chronic pain and cognitive impairment in older
adults. Older adults may have a 21% increased chance
of cognitive impairment for every 2years of persistent
pain interference (Bell et al., 2022). Decreased effi-
ciency across all domains of neurocognition has been
noted in chronic pain literature studying older adult pop-
ulations (e.g., Bunk et al., 2019; Corti et al., 2021;
Higgins et al., 2018; Mazza et al., 2018). One possible
explanation for the impact of chronic pain on cognitive
functioning is that chronic pain may compete for cogni-
tive resources—particularly in domains such as atten-
tion and working memory—which are essential for daily
cognitive functioning (Baker et al., 2016; Higgins et al.,
2018; Murata et al., 2017). This competition can result
in cognitive overload, reducing the capacity of these
individuals to process information efficiently and make
decisions effectively.

It is important to note that research has identified
mixed findings related to the relationship between
chronic pain and cognitive functioning. Two systematic
reviews and meta-analyses and one study using longitu-
dinal data seemed to counter prior positive findings by
retrieving small to moderate magnitudes, low-quality
evidence, or no evidence that adults or older adults with
pain have worse cognitive functioning than individuals
without pain (Nery et al., 2023; Rathbone et al., 2016; C.
S. Ritchie et al., 2023). Another recent systematic review
also found mixed evidence by concluding that sixteen
studies showed that patients with chronic pain had
impaired cognitive functioning; six studies found
chronic pain did not worsen cognitive function, and one
study concluded the impact of pain on cognitive func-
tion depended on the underlying cognitive status (Jang
et al., 2022). These cognitive deficits may be due to the
pain itself or to the psychological stress and negative
affective states (i.e., depression, anxiety) associated
with chronic pain, which can lead to changes in brain
regions involved in cognitive processes (e.g., Ojeda
etal., 2018; Yang & Chang, 2019). This may also be due
to the existence of mediating and moderating factors in
the relationship between chronic pain and cognitive
functioning, including the effects of medication, mood
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Table |. Participant Demographics and Characteristics (N=452).

Total (N=452)

Group with chronic pain (n=224)

Group without chronic pain (n=228)

Demographic
characteristics M (SD) or n (%) Morn SDor % Morn SDor %
Age 73.50 (7.36) 73.79 7.40 73.21 7.33
Years of education 14.11 (2.78) 13.84 2.63 14.37 291
Gender
Female 253 (56) 139 54.9 113 44.7
Male 199 (44) 85 4.7 115 57.8
Race/Ethnicity
White 311 (68.8) 154 49.5 157 50.5
Black 81 (17.9) 42 51.9 39 48.2
Latinx 27 (6.0) 13 48.1 14 51.9
Asian 10 (2.2) 4 40.0 6 60.0
Other 23 (5.1) I 47.8 12 522
Marital status
Married 330 (73.0) 155 47.0 175 53.0
Widowed 72 (15.9) 42 58.3 30 41.7
Single 31 (6.9) 17 54.8 14 45.2
Divorced 19 (4.2) 10 52.6 9 474

Note. M=mean; SD =standard deviation.

symptoms, and chronicity or intensity level of pain
(Higgins et al., 2018). These findings underscore the
importance of further examination of the cognitive pro-
file of chronic pain in older adults, as well as consider-
ation of the importance of addressing chronic pain
management and additional attenuating factors to
address cognitive health in older adults.

Rationale for the Present Study

Understanding the presentation of chronic pain in older
adults and its relationship to mental health, cognitive
functioning, and functional capacity is crucial for devel-
oping effective pain management strategies, improving
the quality of life, and reducing the overall burden on
healthcare systems. Although a number of published
studies have focused on chronic pain and its impact on
individual domains (such as mental health or cognition),
few have examined its effects comprehensively across
multiple domains, such as psychiatric symptoms, func-
tional capacity, and cognitive function within a single
study. The present study is one of the few to adopt a
holistic approach by assessing chronic pain across all
three domains in a single sample. Furthermore, this
study is unique in evaluating the specific contributions
of chronic pain beyond demographic factors and other
medical conditions, quantifying its impact with effect
sizes to better capture the extent and magnitude of these
associations. This comprehensive examination is critical
for understanding the complex impacts of chronic pain
in older adults. Further studies in this area are essential,
as they can inform caregivers and policymakers about
the specific needs of older adults with chronic pain so
that effective targeted interventions and support systems
can be developed.

The aim of the present study was to address these
gaps in the literature and contribute to the field by inves-
tigating multifaceted associations between chronic pain
and a number of behavioral health outcomes (anxiety,
depression, cognition, and functional capacity) in a sam-
ple of community-dwelling older adults. The research-
ers hypothesized that individuals who endorsed chronic
pain complaints would display higher levels of mental
health concerns, lower scores on tests of cognitive func-
tioning, and higher impairments in functional capacity,
after adjusting for demographic characteristics and the
number of medical conditions. Additionally, it was
hypothesized that chronic pain would explain unique
variance in outcome variables, beyond demographics
and health status.

Methods

Participants

This study involved a sample of 452 community-dwell-
ing adults aged 60 to 89 who presented for a neuropsy-
chological evaluation at an outpatient neuropsychological
clinic in Virginia (see Table 1 for participants’ demo-
graphic characteristics). After checking in for their
appointment, patients completed a history and demo-
graphics form in the waiting room. This form had several
demographic questions as well as a number of dichoto-
mous questions regarding the patient’s health; one of the
items on the form asked whether they experienced
chronic pain. Patients circled “yes” or “no” in response
to the question, “Do you have chronic pain complaints?”
Responses were later reviewed and discussed in clinical
interviews (completed by doctoral-level psychologists or
a board-certified neuropsychologist) to obtain further
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information regarding pain complaints. For the purposes
of this study, the participants were split into two groups
(chronic pain group and control group); individuals were
classified into the chronic pain group if they endorsed
chronic pain complaints on the history form and these
concerns were later discussed and verified in the clinical
interview. Of 452 patients, 224 were classified into the
chronic pain group based on their responses on the his-
tory form and clinical interview.

Two performance validity tests (PVTs) were uti-
lized in this study: the Word Choice Test (WCT;
Pearson, 2009) and the Effort Index (EI) embedded
within the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS; Silverberg et al.,
2007). Participants were included in the current study
only if they passed both the WCT (<43; Bernstein
et al., 2021) and the EI (>3; Silverberg et al., 2007) in
order to ensure the validity of the neuropsychological
data and to reduce the risk of confounding results due
to inadequate effort or response bias.

Most commonly reported medical diagnoses included
hypertension (n=201; 44.5%), diabetes (2=99; 21.9%),
hyperlipidemia (n=_84; 18.6%), arthritis (n=67; 14.8%),
heart disease (n=41; 9.1%), non-CNS cancer (n=21;
4.6%; most common: breast, prostate, and skin cancer);
GERD (n=49; 10.8%), and kidney disease (n=381,
17.9%). Approximately one-third of participants had a
history of a neurological disorder (n=134, 29.6%).

Measures

Psychiatric Symptoms. Depression was assessed using the
Geriatric Depression Scale-Short Form (GDS-SF;
Yesavage & Sheikh, 1986), which is a condensed ver-
sion of the original GDS, containing 15 dichotomized
items selected to screen for depression in older adults.
The short form retains the psychometric robustness of
the full version and is well-suited for both clinical and
research settings (Almeida & Almeida, 1999; Yesavage
& Sheikh, 1986). Total GDS-SF score was used in the
present study, with higher scores indicating greater
symptoms of depression.

The Beck Anxiety Inventory (BAI; Beck et al.,
1988), a 21-item self-report inventory, was used to
measure the severity of anxiety. It assesses the severity
of both somatic and cognitive symptoms of anxiety,
asking respondents to rate how much they have been
bothered by each symptom during the past week on a
scale from 0 (not at all) to 3 (severely). The BAI has
strong psychometric properties. It has consistently
demonstrated high internal consistency across various
populations, with Cronbach’s alpha coefficients often
cited as .89 or above, indicating a strong degree of reli-
ability among the items of the scale (Beck et al., 1988;
Morin et al., 1999). Total BAI score was used in the
present study, with higher scores indicating greater
symptoms of anxiety.

Cognitive  Functioning. Cognitive functioning was
assessed using the Mini-Mental State Examination
(MMSE; Folstein et al., 1975) and the Repeatable Bat-
tery for the Assessment of Neuropsychological Status
(RBANS; Randolph et al., 1998).

The MMSE is a widely used and validated 30-point
cognitive screening measure that includes a variety of
cognitive tasks including orientation, attention, memory,
language, visuospatial skills, and constructional praxis.
The MMSE has demonstrated moderately high levels of
reliability and internal consistency across diverse patient
populations, including those with dementia syndromes
and other psychiatric conditions, as well as cognitively
intact individuals (Bernard & Goldman, 2010). The total
MMSE score was used in the present study.

The RBANS is an individually administered test
intended to evaluate the neuropsychological status of
adults aged 20 to 89years, particularly those with sus-
pected neurological deficits. It is a brief battery—typi-
cally administered within 30 to 40 min—and is utilized
in clinical settings to measure immediate and delayed
memory, visuospatial/constructional skills, attention,
language, and overall cognitive functioning. Research
has supported the clinical value and psychometric prop-
erties of the RBANS across various medical populations
(Loughan et al., 2019), and it has been shown to have
adequate sensitivity in detecting cognitive impairments
in various neuropsychiatric conditions (Duff et al.,
2010). The RBANS Total Scale Scores were used in the
present study, along with all subtest scores.

Functional Capacity. Functional capacity was evaluated
using the Texas Functional Living Scale (TFLS; Cullum
et al., 2009), which assesses an individual’s ability to
perform simulated instrumental activities of daily living.
The TFLS includes 24 performance-based items and
yields a total score and four subscale scores: time,
money and calculation, communication, and memory. In
addition, the TFLS incorporates ecologically valid tasks
(Drozdick & Cullum, 2011). The TFLS has demon-
strated evidence of robust reliability, internal consis-
tency, and validity (both convergent and discriminant)
with several measures of adaptive functioning (Cullum
et al., 2001). Total TFLS total and subscale scores were
used in this study. In addition to the TFLS, all partici-
pants also completed a dichotomized Instrumental
Activities of Daily Living (IADL) self-report question-
naire as part of the intake. The number of IADL subdo-
mains in which the examinee indicated requiring
assistance was summed up to create a continuous vari-
able of functional capacity.

Procedures

The study utilized a retrospective analysis of archival
clinical data. All participants completed the Geriatric
Depression Scale-Short Form (GDS-SF), the Beck
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Table 2. Comparing Means and Standard Deviations for Outcome Variables Between Individuals with Chronic Pain Diagnosis

and Control Group (N=452).

Group with chronic pain (1=224) Group without chronic pain (n=228)

Effect size
Outcome variables M SD M SD p Cohen’s d
Psychiatric symptoms
Anxiety (BAI) 12.15 12.64 4.05 6.47 <.001 0.81
Depression (GDS-SF) 5.89 4.68 3.11 343 <.001 0.68
Functional capacity
TFLS total score 35.95 10.12 42.28 8.72 <.001 —0.67
IADL total score 2.25 2.25 .14 1.87 .002 0.54
Cognitive functioning
MMSE total score 24.36 4.69 26.20 3.98 .001 —0.42
RBANS
Total scale score 86.93 21.03 101.25 2481 <.001 —0.62
List learning 17.50 5.36 19.64 6.85 <.001 -0.35
Story memory 10.95 4.75 12.77 5.46 <.001 -0.36
Figure copy 16.03 3.28 17.54 2.42 <.001 -0.52
Line orientation 13.06 4.56 15.30 4.24 <.001 -0.51
Picture naming 9.13 1.52 9.46 1.01 .007 -0.26
Semantic fluency 13.29 4.78 15.22 597 <.001 -0.36
Digit span 8.98 3.15 9.69 2.44 .007 -0.25
Coding 25.51 12.39 33.72 11.50 <.001 —0.69
List recall 1.50 2.25 2.34 2.77 <.001 -0.33
List recognition 16.50 3.06 17.02 341 .093 —0.16
Story recall 4.33 3.19 5.47 371 <.001 —-0.33
Figure recall 6.46 5.62 8.46 6.13 <.001 —-0.34

Note. M=mean; SD =standard deviation; d=Cohen’s d; BAl=Beck anxiety inventory (higher scores indicate higher levels of anxiety symptoms);
GDS-SF =geriatric depression scale, short form (higher scores indicate higher levels of depression symptoms); TFLS = Texas functional living
scale (higher score indicates better functional capacity); IADL =instrumental activities of daily living questionnaire (higher score indicates a
higher number of problems with completing instrumental activities of daily living and therefore lower functional capacity); MMSE =mini mental
status exam (higher scores indicate better cognitive functioning); RBANS =repeatable battery for the assessment of neuropsychological status
(higher scores indicate better levels or cognitive functioning). All differences were statistically significant after false discovery rate (FDR)
correction for multiple comparisons, with the exception of list recognition (p=.093).

Anxiety Inventory (BAI), the Mini-Mental Status Exam
(MMSE), the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS), and the Texas
Functional Living Scale (TFLS) as part of a comprehen-
sive neuropsychological assessment battery. The study
was approved by the Human Subjects Ethics Review
Committee (HSRC) at a local university. To reduce type
I error due to multiple analyses, false discovery rate
(FDR; Benjamini & Hochberg, 1995) was utilized, cor-
recting for multiple comparisons at p <.05.

Statistical Analyses

Multivariate Analysis of Covariance (MANCOVA). First, a
multivariate analysis of covariance (MANCOVA) was
conducted to examine the association between chronic
pain and a combination of outcome variables across
three domains: (1) psychiatric symptoms, (2) cognitive
functioning, and (3) functional capacity. This analysis
included the following covariates: age, education, gen-
der, marital status, and the presence of other medical
conditions, to isolate the unique contribution of chronic
pain. The combined dependent variable included two

measures from each domain (a total of six outcome vari-
ables were combined into the composite DV within the
MANCOVA: BAI, GDS-SF, MMSE, RBANS, TFLS,
IADL), allowing for an assessment of the role of chronic
pain in these interconnected areas of functioning.

Analyses of Covariance (ANCOVA). Next, follow-up anal-
yses of covariance (ANCOVA) were conducted to com-
pare the two groups (“chronic pain group” and “no
chronic pain group”) in terms of psychiatric symptoms,
functional capacity, and cognitive functioning after
adjusting for demographic variables (age, education,
gender, marital status, and the number of medical con-
ditions). ANCOVA results revealed significant differ-
ences between the two groups on all outcome variables.
Table 2 presents the comprehensive results of all
ANCOVA analyses, as well as means and standard
deviations for both groups on all outcome variables.

Hierarchical Multiple Regressions

Finally, hierarchical regression analyses were con-
ducted to evaluate the magnitude of the relationship
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between chronic and all outcome variables, after adjust-
ing for demographic factors (age, education, gender,
and marital status) and the number of medical condi-
tions. The outcome variables were divided into three
categories: psychiatric symptoms (anxiety and depres-
sion), functional capacity (TFLS and IADL total
scores), and cognitive functioning (MMSE and RBANS
total scores). Complete details of hierarchical regres-
sion analyses are presented in Table 3 (psychiatric
symptoms), Table 4 (functional capacity), and Table 5
(cognitive functioning).

Results

The average age of participants was 73.50 (SD=7.36),
with an average education level of 14.11years
(SD=2.78). Table 1 presents complete demographic
data for the studied sample. In terms of psychiatric diag-
noses, approximately one-fifth of participants had a
diagnosable psychiatric disorder (n=85; 18.8%), such
as a depressive disorder (n=67; 14.8%), an anxiety dis-
order (n=36; 7.9%), or PTSD (n=12; 2.7%).

Multivariate Analysis of Covariance
(MANCOVA)

The multivariate analysis of covariance (MANCOVA)
results indicated that chronic pain had a statistically sig-
nificant multivariate effect on the combined outcome
variables across the three domains of psychiatric symp-
toms, cognitive functioning, and functional capacity.
After adjusting for covariates, including age, education,
gender, marital status, and medical conditions, the
Wilks” A value of 0.842 was significant (F=7.89,
p <.001), with chronic pain accounting for 15.8% of the
variance in the combined dependent variable. This sug-
gests that chronic pain significantly impacts the com-
bined outcomes even when controlling for demographic
and medical variables.

Analyses of Covariance (ANCOVA)

Psychiatric Symptoms. In terms of anxiety, the difference
in BAI total scores between the two groups was statisti-
cally significant, F(1, 445)=53.59, p<.001. Partici-
pants with chronic pain (BAI M=12.15, SD=12.64)
reported significantly higher anxiety scores compared
to those without chronic pain (BAI M =4.05, SD=6.47).
Statistically significant difference was also found for
the GDS scores, F(1, 445)=40.73, p<.001; partici-
pants with chronic pain (GDS M=5.89, SD=4.68) had
significantly higher depression scores compared to
those without chronic pain (GDS M=3.11, SD=3.43).
See Figure 1 for a graphic depiction of these results.

Functional Capacity. Chronic pain complaints were also
significantly associated with functional capacity (TFLS
F(1, 429)=40.83, p<<.001; IADL F(I, 429)=9.59,

p=.002). The chronic pain group demonstrated lower
scores on a measure of functional capacity (TFLS
M=35.95; SD=10.12) and endorsed more difficulties in
completing instrumental activities of daily living (IADL
M=2.25; SD=2.2) when compared to those who denied
chronic pain complaints (TFLS M=42.28; SD=8.72;
TADL M=1.14; SD=1.87; sce Figure 2). All differences
were statistically significant after FDR adjustment for
multiple comparisons (p <.01), with the exception of
List Recognition.

Cognitive Functioning. Finally, chronic pain was also sig-
nificantly associated with cognitive functioning scores
(MMSE  F(1, 445)=10.34, p=.001; RBANS F{(1,
445)=36.65, p<<.001). Specifically, individuals with
chronic pain displayed lower scores on the MMSE
(M=24.36, SD=4.69) and RBANS (M=86.93,
SD=21.03) when compared to individuals without
chronic pain (MMSE M=26.20, SD=3.98; RBANS
M=101.25, SD=24.81). See Figure 3 and Figure 5 for a
graphic depiction of these results.

Hierarchical Multiple Regressions

Psychiatric Symptoms. 1In the first set of analyses focusing
on psychiatric symptoms, the initial model (Model 1)
that included only demographic variables, accounted for
a modest but significant portion of variance in both anx-
iety (R*=.089, F(5, 446)=8.70, p<<.001) and depres-
sion (R*>=.054, F(5, 446)=5.09, p<.001). Within the
first model, the number of medical conditions was a sig-
nificant predictor for both anxiety (3=.24, p <.001) and
depression (B=.16, p<<.001), while age, education,
gender, and marital status were not significant predic-
tors. Adding chronic pain at the next step (Model 2) as
an additional predictor significantly increased the
explained variance in both anxiety (AR*=.098, F(l,
445)=53.59, p<.001) and depression (AR*>=.079, F(1,
445)=40.73, p<.001). Effect sizes were medium (BAI
AR?=.098; GDS AR?=.079). This suggests that chronic
pain contributes to psychiatric symptoms above and
beyond the demographic factors, and that chronic pain is
associated with higher levels of both anxiety and depres-
sion. Complete details of these analyses are presented in
Table 3.

Functional Capacity. Complete details of hierarchical
regressions evaluating associations of chronic pain with
functional capacity are presented in Table 4. These anal-
yses revealed that demographic variables alone (Model
1) explained a sizeable amount of variance in TFLS
scores (R?=.115, F(5, 430)=11.15, p<.001) and in
IADL scores (R>=.091, F(5, 259)=5.18, p<.001). In
Model 1 for TFLS, age (B=—.21, p<.001) and educa-
tion (f=.22, p<.001) were significant predictors of
functional capacity, while gender, marital status, and the
number of medical conditions were not. In Model 1 for
TIADL, only the number of medical conditions (f=.21,
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Chronic Pain and Psychiatric Symptoms

GDS-SF Total Score BAI Total Score

B Chronic Pain ONo Chronic Pain

Figure 1. Differences in psychiatric symptoms between
individuals with chronic pain and without chronic pain.

Note. GDS-SF=geriatric depression scale, short form; BAl=Beck
anxiety inventory. Higher scores indicate higher levels of psychiatric
symptoms. Participants who endorsed chronic pain displayed
significantly higher scores on measures of depression (GDS-SF) and
anxiety (BAI). Differences were statistically significant (p <.001)
after false discovery rate (FDR) correction for multiple comparisons.

p<<.001) significantly predicted the level of concerns
related to completing instrumental activities of daily liv-
ing. Introducing chronic pain as an additional predictor
at the next step (Model 2) significantly increased the
total amount of variance explained in both models,
explaining additional 7.7% of variance in TFLS scores
(AR*=.077, F(1, 429)=40.83, p<.001) and 3.3% of
variance in IADL scores (AR*=.033, F(1, 258)=9.59,
p=.002). On TFLS, chronic pain was associated with a
lower level of functional capacity, and on the IADL,
chronic pain was linked with a higher number of prob-
lems in completing instrumental activities of daily liv-
ing. Effect sizes were medium (TFLS AR?*=.077; IADL
AR?*=0.033). These findings highlight the significant
relationship between chronic pain and functional capac-
ity beyond demographic factors.

Cognitive Functioning. Complete details of hierarchical
regressions evaluating associations of chronic pain
with cognitive functioning are presented in Table 5.
These analyses revealed that demographic variables
alone (Model 1) explained a considerable amount of
variance in MMSE scores (R>=.118, F(5, 446)=11.89,
p<.001) and in RBANS scores (R?=.222, F(5,
446)=25.47, p<.001). In Model 1 for MMSE, only
the number of medical conditions (f=-.30, p<.001)
was a significant predictor of the total MMSE score. In
Model 1 for RBANS, age (p=—.34, p<.001), educa-
tion (B=.23, p <.001), and the number of medical con-
ditions (B=-.19, p<.001) were significantly
associated with the RBANS total scale scores. Intro-
ducing chronic pain as an additional predictor at the
next step (Model 2) significantly enhanced the models,
explaining additional 2% of variance in MMSE scores
(AR?=.020, F(1, 445)=10.34, p=.001) and 5.9% of
variance in RBANS scores (AR?>=.059, F(1,
445)=36.65, p<<.001). On both cognitive measures,
chronic pain was associated with lower levels of cogni-
tive functioning. Effect sizes ranged from small
(MMSE AR?=.020) to medium (RBANS AR?=.059).
These findings underscore the significant inverse rela-
tionship between chronic pain and cognitive function-
ing beyond demographic factors.

Please see Figure 4 for a graphic representation of
unique contributions of chronic pain (AR?) to all out-
come variables beyond demographic characteristics and
medical conditions.

Bivariate Correlations

Finally, bivariate correlations were conducted to exam-
ine the interrelations between the studied domains. The
correlation analysis revealed significant relationships
among the three domains: (1) psychiatric symptoms
(BAI and GDS-SF), (2) cognitive functioning (MMSE

Chronic Pain and Functional Capacity (IADL)

4.0
3.5
3.0
25 225
2.0

15 114

1.0

0.5

0.0

IADL Total Score

M Chronic Pain BNo Chronic Pain

Chronic Pain and Functional Capacity (TFLS)

4228

40 3595

TFLS Total Score

ONo Chronic Pain

B Chronic Pain

Figure 2. Differences in functional capacity between individuals with chronic pain and those without chronic pain.

Note. IADL =instrumental activities of daily living questionnaire (higher score indicates a higher number of problems in completing instrumental
activities of daily living and therefore lower functional capacity); TFLS = Texas functional living scale (higher scores indicate better functional
capacity and higher independence in instrumental activities of daily living). Participants who endorsed chronic pain displayed significantly higher
scores on IADL questionnaire and lower scores on TFLS, indicating lower functional capacity. The differences in IADL and TFLS total scores
were statistically significant (p <.001) after false discovery rate (FDR) correction for multiple comparisons.
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Chronic Pain and Cognitive Functioning

120
101.25

100 86.93 I

24.36

) - |
0

MMSE Total Score

26.20

RBANS Total Scale Score

® Chronic Pain ONo Chronic Pain

Figure 3. Differences in cognitive functioning between
individuals with chronic pain and those without chronic pain.
Note. MMSE = mini-mental state examination; RBANS = repeatable
battery for the assessment of neuropsychological status. Higher
scores indicate better cognitive functioning. Participants who did
not report chronic pain concerns displayed significantly better

total scores on both measures of cognitive functioning: MMSE and
RBANS. Differences were statistically significant (p <.001) after false
discovery rate (FDR) correction for multiple comparisons.

and RBANS), and (3) functional capacity (TFLS and
IADLS). Both anxiety and depressive symptoms were
positively correlated with each other (r=.636, p <.001),
suggesting a strong interrelation within the psychiatric
symptoms domain. These symptoms also showed
inverse relationships with cognitive functioning and
functional capacity. Both measures had somewhat stron-
ger associations with functional capacity (» range: .158-
.287) than with cognitive measures (r range: .149-.246).
All correlations were significant (p <.01). Correlations

revealed that greater psychiatric symptoms corre-
sponded with reduced cognitive and functional abilities.
Cognitive functioning measures (MMSE and RBANS)
were also strongly correlated (r=.514, p<<.001), and
both showed strong positive associations with functional
capacity measures (TFLS and IADL), indicating that
cognitive health is associated with higher functional
ability. See Table 6 for complete details of all bivariate
correlations.

In summary, findings revealed a significant associa-
tion between chronic pain and all outcome variables,
indicating that chronic pain contributes uniquely to
mental health, functional capacity, and cognitive per-
formance beyond the influence of demographic
characteristics.

Discussion

Interpretation of Study Results

The findings of the current study have revealed signifi-
cant associations among chronic pain, psychiatric symp-
toms, cognitive functioning, and functional capacity in
older adults. Participants who reported chronic pain
exhibited significantly higher levels of depression and
anxiety compared to those who denied chronic pain,
after adjusting for demographic variables and the num-
ber of other medical conditions. Additionally, chronic
pain explained unique variance in all outcome variables
above and beyond demographics and health status.
These findings highlight the significant role of chronic
pain as an independent predictor of mental health,

12%

9.8%

10%

8% 7.9% 7.7%

Unique Variance Explained by Chronic Pain in Outcome Variables (AR?)

6%

4%

2%

0%

5.9%
3.3%
2.0%
Anxiety (BAI) Depression (GDS) TFLS TADL MMSE RBANS
Psychiatric Symptoms Functional Capacity Cognitive Functioning

Figure 4. Unique variance (AR?) explained by chronic pain beyond demographic characteristics and number of medical

conditions.

Note. BAl=Beck anxiety inventory; GDS =geriatric depression scale, short form; TFLS=Texas functional living scale; IADL =instrumental
activities of daily living questionnaire; MMSE =mini-mental state examination; RBANS =repeatable battery for the assessment of
neuropsychological status. The figure displays the percentage of unique variance explained by chronic pain above and beyond demographic
variables and the number of medical conditions. AR? change numbers were statistically significant after false discovery rate (FDR) correction

for multiple comparisons.
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Chronic Pain and Performance on RBANS Subtests
35
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Figure Copy Line
Orientation
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RBANS Subtests

''''' No Chronic Pain
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Digit Span Coding Story Recall Figure Recall

Figure 5. Differences in RBANS subtests scores between chronic pain group and control group.
Note. RBANS =repeatable battery for the assessment of neuropsychological status. Higher scores indicate better performance. Participants
who reported chronic pain performed significantly lower on most RBANS subtests (with the exception of list recognition) compared to those

who did not report chronic pain.

Table 6. Bivariate Correlations Among Psychiatric Symptoms, Cognitive Functioning, and Functional Capacity Domains

(N=452).

Outcome Measure GDS MMSE RBANS TFLS IADL
BAI 0.636** —0.227%* —0.149%* —0.202%* 0.276**
GDS-SF — —0.246** —0.161** —0.158%* 0.287**
MMSE — — 0.514** 0.497** —0.317%*
RBANS — — — 0.748** —0.305%*
TFLS — — — — —0.323%*

Note. BAl=Beck anxiety inventory (higher scores indicate higher levels of anxiety symptoms); GDS-SF = geriatric depression scale, short

form (higher scores indicate higher levels of depression symptoms); MMSE =mini mental status exam (higher scores indicate better cognitive
functioning); RBANS = repeatable battery for the assessment of neuropsychological status (higher scores indicate better levels or cognitive
functioning). TFLS = Texas functional living scale (higher score indicates better functional capacity); IADL =instrumental activities of daily living
questionnaire (higher score indicates a higher number of problems with completing instrumental activities of daily living and therefore lower

functional capacity).
**Correlation is significant at p <.0l.

functional capacity, and cognitive performance. Results
suggest that chronic pain may exacerbate anxiety and
depression, interfere with one’s ability to perform daily
activities, and even impair cognitive abilities.

These results are in line with existing literature that
consistently reports a positive correlation between
chronic pain and psychiatric symptoms (Brooks et al.,
2019; Domenichiello & Ramsden, 2019), as well as cog-
nitive impairment (Bell et al., 2022) and diminished
functional capacity (Duefas et al., 2020; Puto et al.,
2023; C. S. Ritchie et al., 2023). However, the present
study extends the existing literature by quantifying the
magnitude of these associations with specific effect
sizes, providing a more granular understanding of the
severity of these outcomes. Additionally, a distinctive
aspect of this study is its comprehensive assessment of
psychiatric, cognitive, and functional outcomes within a
single sample, providing an integrated perspective on

the complex impacts of chronic pain across several
domains of functioning.

Psychiatric Symptoms

The magnitude of the association between chronic pain
and psychiatric symptoms (depression and anxiety) was
the highest (AR? range: .079-.098), followed by mea-
sures of functional capacity and then cognitive function-
ing. This finding is generally consistent with extant
literature (e.g., C. S. Ritchie et al., 2023) and indicates
that individuals experiencing chronic pain may be more
profoundly affected in their mental health than in their
cognitive abilities. The larger effect sizes for psychiatric
variables suggest that chronic pain may lead to height-
ened emotional distress and psychological burden,
potentially exacerbating feelings of hopelessness and
anxiety. This could be due to the persistent nature of
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pain, which can create a cycle of negative thought pat-
terns and emotional responses.

Screening for mental health concerns in older adults
with chronic pain is vital in light of the risk of suicide in
this population (Bryan et al., 2021; Ratcliffe et al.,
2008). According to multiple studies, it is evident that
chronic pain is associated with an increased risk for
depressive episodes (97%), anxiety disorders (36%),
and suicidal behaviors, especially in geriatric popula-
tions (e.g., Costanza et al., 2021; Xue et al., 2023). A
recent systematic review indicates that lack of adher-
ence to recommended treatments tends to be associated
with chronic pain, depression, and increased risk of sui-
cide in older adults (Pakniyat-Jahromi et al., 2022).
Given these findings, it is crucial to prioritize compre-
hensive mental health screening and support for older
adults with chronic pain to mitigate these significant
risks and enhance overall well-being.

Functional Capacity

Effect sizes for the measures of instrumental activities
of daily living were generally in the medium range (AR?
range: .033-.077); specifically, individuals reporting
chronic pain displayed decreased functional capacity
when compared to participants who denied chronic
pain. This complements existing literature that has
identified chronic pain as a risk factor for diminished
functional autonomy, potentially leading to increased
dependence on others for daily living activities
(Domenichiello & Ramsden, 2019; E. K. Ritchie et al.,
2022). The reduction in functional capacity may be
attributable to the direct physical limitations imposed
by pain as well as the secondary effects of depressive
and anxious symptomatology, which can further inhibit
engagement in daily activities (Baker et al., 2016; de
Heer et al., 2014).

Chronic pain in older adults can lead to a sense of
fear of increased pain or injury, which in turn leads to an
avoidance of physical activity and increased overall
physical deconditioning (Coyle et al., 2017). This cycle
can result in a decreased functional capacity and ability
to complete desired activities. According to E. K. Ritchie
et al. (2022, p. 32), “7.8 of 12.3 million older adults in
the US with persistent pain experienced a decrease in
function over seven years.” This decrease in functional-
ity can be directly related to older adults’ ability to live
independently. Thus, findings underscore the impor-
tance of addressing chronic pain not only for pain man-
agement but also for preserving functional autonomy
and promoting independent living among older adults.

Cognitive Functioning

In terms of cognition, the observed effect sizes for cog-
nitive measures were small to medium (AR? range:
.020-.059). Specifically, cognitive functioning was

significantly reduced in those who were experiencing
chronic pain compared to the group without. This
includes mental status measures and global difficulty in
initial learning of new information and delayed recall of
that same information. It is important to note that there
is evidence of average performance with recognition
tasks or cued memory recall. Additionally, performance
on subtests of processing speed, visuospatial skills, and
verbal fluency were significantly lower in the group
reporting chronic pain. The observed inverse relation-
ship between chronic pain and cognitive functioning
highlights the cognitive toll of chronic pain, suggesting
that the persistent experience of pain may occupy cog-
nitive resources, thereby impairing performance on
tasks requiring attention, memory, and executive func-
tioning (Ding et al., 2021; Moriarty et al., 2017; Simon
et al., 2016). Our results lend further support to this
cognitive interference hypothesis.

Clinical Implications

In the context of providing clinical care to older adults
with chronic pain, this study highlights the prevalence of
adverse mental health outcomes, cognitive concerns,
and limitations in functional capacity in those reporting
chronic pain. The enduring nature and adverse effects of
unmanaged chronic pain may lead to a harmful down-
ward cycle of poorer overall quality of life, pain-related
disability, and coexisting conditions. Healthcare provid-
ers may prevent this occurrence and instead prompt
improvement by conducting thorough evaluations in
collaboration with healthcare teams and implementing
holistic, integrative care plans.

When caring for older adults in the context of chronic
pain, factoring in sufficient time to complete a compre-
hensive assessment should help facilitate an unhurried,
effective session. The assessment will aim to identify
possible etiologies of pain, levels of anxiety and depres-
sion, and the impact of pain on cognition, physical func-
tion, and quality of life. Integrated care models for
chronic pain management in elderly adults with coexist-
ing conditions can be very beneficial in this population
(Jiang & Liu, 2023). Integrative care models address
multifaceted aspects of chronic conditions in older
adults. There are various programmatic approaches to
integrated care that may address the physical nature of
pain and the psychological, social, and functional
impacts in a variety of ways (Department of Medical
Assistance Services [DMAS], 2024). Coordinated
access to services is a key element of integrative care
models. These models emphasize the importance of
integrating various healthcare services and support sys-
tems to effectively manage chronic conditions in older
adults—including chronic pain—while minimizing the
burden of accessing those systems for the recipient.

Patients can be heavily focused on the functional
impact of pain and desire to alleviate symptoms, so it
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may be necessary to help the patient understand why
other factors such as social support, anxiety, and depres-
sion are being addressed in their treatment plan. In addi-
tion to the general or geriatric practitioner, patient, and
their significant others, the interdisciplinary team may
include a variety of interdisciplinary health profession-
als who can play a crucial role in conducting ongoing
assessments and follow-ups, as well as general care
coordination. Employing safe, effective integrative ther-
apies into the care plan is particularly important in older
adults due to the natural physical changes that occur
with age. Treatment planning must address underlying
mechanisms of pain that are unique in the aging adult to
develop safer and more effective treatment options
(Domenichiello & Ramsden, 2019). Educating older
adults with chronic pain about efficacious complemen-
tary treatment options and the correct use of treatments
is important for achieving safe pain reduction (McDonald
& Walsh, 2022). The impact of multisite chronic—par-
ticularly neuropathic—pain on functional outcomes in
older adults underscores the importance of considering
biopsychosocial aspects in treatment approaches (Butera
et al., 2019).

Chronic Pain and Combined Outcomes

The results of the multivariate analysis of covariance
(MANCOVA) revealed a significant relationship
between chronic pain and the combined outcome of psy-
chiatric symptoms, cognitive functioning, and func-
tional capacity. Specifically, chronic pain accounted for
15.8% of the variance in these combined outcomes, after
controlling for key demographic and medical covariates.
This finding emphasizes the important role of chronic
pain as an influential factor across multiple domains of
functioning. It also aligns with existing research sug-
gesting that chronic pain is a physical condition that also
impacts mental and cognitive health. Bivariate correla-
tions further supported this conclusion, as significant
relationships were observed between psychiatric symp-
toms and both cognitive functioning and functional
capacity.

Specifically, the interrelations among psychiatric
symptoms, cognitive functioning, and functional capac-
ity domains (as demonstrated by significant bivariate
correlations) underscore the comprehensive impact of
chronic conditions on individual’s overall health. The
findings demonstrate that higher levels of anxiety and
depressive symptoms are associated with lower cogni-
tive performance and decreased functional capacity,
aligning with previous literature suggesting the wide-
spread effects of psychiatric symptoms on daily func-
tioning and cognitive health (Stogmann et al., 2016;
Sweetman et al., 2024). This interconnectedness sup-
ports the need for holistic treatment approaches that
address mental health symptoms while considering cog-

nitive and functional capacities, particularly in individu-
als with chronic pain.

The current findings also emphasize the likelihood of
a multi-directional relationship among chronic pain, psy-
chiatric symptoms, cognitive functioning, and functional
capacity. Chronic pain has been shown to exacerbate
symptoms of anxiety and depression, which in turn may
lead to deficits in daily functioning or cognitive perfor-
mance (Castel et al., 2021; De La Rosa et al., 2024;
Delgado-Gallén et al., 2021; Moriarty et al., 2017). In
turn, cognitive impairments may reduce an individual’s
ability to perform daily tasks, thereby diminishing their
functional capacity (Ord et al., 2021). This cascading
effect suggests that chronic pain may not only affect each
of these domains directly, but it may also indirectly con-
tribute to declines in functioning through its impact on
mood and cognition. Such complex interconnections
support a biopsychosocial model of chronic pain, which
posits that physical, psychological, and social factors
interact to influence pain and associated health outcomes
(Miaskowski et al., 2020). Therefore, addressing only
one domain in treatment may be insufficient, as unad-
dressed psychiatric symptoms or cognitive impairments
could significantly affect functionality and the quality of
life in individuals with chronic pain.

Limitations and Directions for Future
Research

The present study has a number of limitations. A notable
constraint is the reliance on a cross-sectional design,
which precludes the ability to infer causality or the direc-
tionality of the observed relationships. Additionally, the
generalizability of the findings may be limited due to the
specific demographic and clinical characteristics of the
study sample. Furthermore, selection bias may arise from
the referral process for outpatient neuropsychological
evaluations, as the individuals included in the study were
drawn from an outpatient clinic in Virginia, and most
individuals were referred by their primary care provider
or a neurologist for a neuropsychological evaluation due
to cognitive concerns. This may not represent the broader
population of older adults with chronic pain, as those
referred for an evaluation may have more significant
symptoms or different health characteristics than those
who are not referred.

Additionally, the study utilized a singular dichoto-
mous measure of self-reported pain concerns that did
not capture the complex nature of chronic pain, which
can vary greatly in intensity, quality, and duration.
Furthermore, the study did not account for all potential
confounding factors (e.g., duration of chronic pain,
comorbid medical conditions, and social support), all of
which can influence pain perception and its psychologi-
cal consequences. Future research should aim to address
these limitations by employing longitudinal designs,
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including more diverse samples, and employing more
detailed measures of pain. Exploring long-term out-
comes of multi-disciplinary integrative pain manage-
ment strategies and individual studies on the effectiveness
of alternative and complementary therapies are all areas
of opportunity surrounding this topic.

Conclusion

Overall findings revealed that older adults reporting
chronic pain had significantly higher levels of depres-
sion and anxiety. Additionally, this group exhibited
reduced functional capacity and neurocognitive func-
tioning. Chronic pain explained unique variance in all
outcome variables (psychiatric symptoms, functional
capacity, and cognitive functioning) beyond demo-
graphic characteristics and other medical conditions.
These results underscore significant associations of
chronic pain with multiple dimensions of health in the
older adult population, highlighting the importance of
addressing pain in this demographic to potentially
improve multiple aspects of their psychological health,
cognition, and daily functioning.
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