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Article

Introduction

Chronic pain is a complex medical condition that affects 
an estimated 30% to 38.5% of adults over the age of 65 
(Larsson et al., 2017; Rikard et al., 2023). Chronic pain is 
distinct from acute pain as it persists, generally for at least 
3 months, and can significantly impact the quality of life 
and functional abilities of older adults (Domenichiello & 
Ramsden, 2019; National Institute of Health, 2023). 
Research indicates that chronic pain has been associated 
with a number of adverse mental health outcomes, as well 
as cognitive concerns and limitations in functional capac-
ity (e.g., Bunk et al., 2019; Higgins et al., 2018; Mazza 

et  al., 2018). These findings highlight the necessity of 
routinely addressing pain as part of geriatric care.
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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 
et al., 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 
et al., 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 (Dueñas 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 (Dueñas 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 2 years 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 
et al., 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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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 

Table 1.  Participant Demographics and Characteristics (N = 452).

Demographic 
characteristics

Total (N = 452) Group with chronic pain (n = 224) Group without chronic pain (n = 228)

M (SD) or n (%) M or n SD or % M or n SD or %

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 2.91
Gender  
  Female 253 (56) 139 54.9 113 44.7
  Male 199 (44) 85 42.7 115 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) 11 47.8 12 52.2
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 47.4

Note. M = mean; SD = standard deviation.
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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 (n = 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 = 81, 
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 89 years, 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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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 

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

p
Effect size 
Cohen’s dOutcome variables M SD M SD

Psychiatric symptoms
  Anxiety (BAI) 12.15 12.64 4.05 6.47 <.001 0.81
  Depression (GDS-SF) 5.89 4.68 3.11 3.43 <.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 1.14 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 24.81 <.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 5.97 <.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 3.41 .093 –0.16
  Story recall 4.33 3.19 5.47 3.71 <.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; BAI = 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).
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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 14.11 years 
(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’ λ 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(1, 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; 
IADL M = 1.14; SD = 1.87; see 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.  In 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 (R² = .089, F(5, 446) = 8.70, p < .001) and depres-
sion (R² = .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 (β = .24, p < .001) and 
depression (β = .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 (ΔR² = .098, F(1, 
445) = 53.59, p < .001) and depression (ΔR² = .079, F(1, 
445) = 40.73, p < .001). Effect sizes were medium (BAI 
ΔR2 = .098; GDS ΔR2 = .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 (R2 = .115, F(5, 430) = 11.15, p < .001) and in 
IADL scores (R2 = .091, F(5, 259) = 5.18, p < .001). In 
Model 1 for TFLS, age (β = −.21, p < .001) and educa-
tion (β = .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 
IADL, only the number of medical conditions (β = .21, 
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Figure 1.  Differences in psychiatric symptoms between 
individuals with chronic pain and without chronic pain.
Note. GDS-SF = geriatric depression scale, short form; BAI = 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.

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.

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 
(ΔR2 = .077, F(1, 429) = 40.83, p < .001) and 3.3% of 
variance in IADL scores (ΔR2 = .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 ΔR² = .077; IADL 
ΔR² = 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 (R2 = .118, F(5, 446) = 11.89, 
p < .001) and in RBANS scores (R2 = .222, F(5, 
446) = 25.47, p < .001). In Model 1 for MMSE, only 
the number of medical conditions (β = −.30, p < .001) 
was a significant predictor of the total MMSE score. In 
Model 1 for RBANS, age (β = −.34, p < .001), educa-
tion (β = .23, p < .001), and the number of medical con-
ditions (β = −.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 
(ΔR2 = .020, F(1, 445) = 10.34, p = .001) and 5.9% of 
variance in RBANS scores (ΔR2 = .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 ΔR² = .020) to medium (RBANS ΔR² = .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 (ΔR²) 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 
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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 (r 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, 

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.

Figure 4.  Unique variance (ΔR2) explained by chronic pain beyond demographic characteristics and number of medical 
conditions.
Note. BAI = 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. ΔR2 change numbers were statistically significant after false discovery rate (FDR) correction 
for multiple comparisons.
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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 (Dueñas 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 (ΔR2 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 

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. BAI = 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 < .01.

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.
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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 (ΔR2 
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 (ΔR2 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.

Author Note

The views, opinions, and/or findings contained in this article 
are those of the authors and should not be construed as an offi-
cial Regent University position, policy, or decision, unless so 
designated by other official documentation, nor should they be 
construed as an official Veterans Affairs position, policy, or 
decision, unless so designated by other official documentation. 
Dr. Anna T. Magnante is now affiliated with Cascade 
Neuropsychology, Bellingham, WA, USA.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this 
article: This work was supported by the Salisbury VA Health 
Care System, VA Mid-Atlantic (VISN 6) Mental Illness 
Research, Education, and Clinical Center (MIRECC), and the 
Department of Veterans Affairs Office of Academic 
Affiliations Advanced Program in Mental Illness, Research, 
and Treatment. This work was also supported by Hampton 
Roads Neuropsychology and Faculty Research Grant titled 
“Lifestyle Factors and Cognitive Functioning in Older Adults” 
funded by Regent University.

ORCID iDs

Anna S. Ord  https://orcid.org/0000-0003-3373-2016

Susan Braud  https://orcid.org/0000-0002-8094-409X

Shannon G. Kuschel  https://orcid.org/0009-0005-3070-6842

Anna T. Magnante  https://orcid.org/0000-0002-6489-8732

References

Almeida, O. P., & Almeida, S. A. (1999). Short versions of 
the geriatric depression scale: A study of their validity 
for the diagnosis of a major depressive episode accord-
ing to ICD-10 and DSM-IV. International Journal 
of Geriatric Psychiatry, 14(10), 858–865. https://doi.
org/10.1002/(sici)1099-1166(199910)14:10<858::aid-
gps35>3.0.co;2-8

Baker, K. S., Gibson, S., Georgiou-Karistianis, N., Roth, R. M., 
& Giummarra, M. J. (2016). Everyday executive function-
ing in chronic pain: Specific deficits in working memory 
and emotion control, predicted by mood, medications, and 
pain interference. Clinical Journal of Pain, 32(8), 673–
680. https://doi.org/10.1097/AJP.0000000000000313

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. 
(1988). An inventory for measuring clinical anxi-
ety: Psychometric properties. Journal of Consulting 
and Clinical Psychology, 56(6), 893–897. https://doi.
org/10.1037/0022-006x.56.6.893

Bell, T., Franz, C. E., & Kremen, W. S. (2022). Persistence of 
pain and cognitive impairment in older adults. Journal of 
the American Geriatrics Society, 70(2), 449–458. https://
doi.org/10.1111/jgs.17542

Benjamini, Y., & Hochberg, Y. (1995). Controlling the 
false discovery rate: A practical and powerful approach 
to multiple testing. Journal of the Royal Statistical 
Society Series A (General), 57(1), 289–300. https://doi.
org/10.1111/j.2517-6161.1995.tb02031.x

Bernard, B. A., & Goldman, J. G. (2010). MMSE-mini-mental 
state examination. In L. Metman & K. Kompoliti (Eds.), 
Encyclopedia of movement disorders (pp. 187–189). 
Elsevier.

Bernstein, M. T., Resch, Z. J., Ovsiew, G. P., & Soble, J. 
R. (2021). A systematic review and meta-analysis of 
the diagnostic accuracy of the advanced clinical solu-
tions word choice test as a performance validity test. 
Neuropsychology Review, 31(2), 349–359. https://doi.
org/10.1007/s11065-020-09468-y

Bonilla-Jaime, H., Sánchez-Salcedo, J. A., Estevez-Cabrera, 
M. M., Molina-Jiménez, T., Cortes-Altamirano, J. L., & 
Alfaro-Rodríguez, A. (2022). Depression and pain: Use 
of antidepressants. Current Neuropharmacology, 20(2), 
384–402. https://doi.org/10.2174/1570159X196662106 
09161447

Brooks, J. M., Blake, J., Sánchez, J., Mpofu, E., Wu, J. R., 
Chen, X., Nauser, J., Cotton, B. P., & Bartels, S. J. (2019). 
Self-reported pain intensity and depressive symptoms 
among community-dwelling older adults with schizo-
phrenia spectrum disorders. Community Mental Health 
Journal, 55(8), 1298–1304. https://doi.org/10.1007/
s10597-019-00403-x

Bryan, C. J., Allen, M. H., Thomsen, C. J., May, A. M., 
Baker, J. C., Bryan, A. O., Harris, J. A., Cunningham, C. 
A., Taylor, K. B., Wine, M. D., Young, J., Williams, S., 
White, K., Smith, L., Lawson, W. C., Hope, T., Russell, 
W., Hinkson, K. D., Cheney, T., & Arne, K. (2021). 
Improving suicide risk screening to identify the highest 
risk patients: Results from the Primary Care Screening 
Methods (PRISM) study. Annals of Family Medicine, 
19(6), 492–498. https://doi.org/10.1370/afm.2729

Bunk, S., Preis, L., Zuidema, S., Lautenbacher, S., & Kunz, 
M. (2019). Executive functions and pain: A systematic 

https://orcid.org/0000-0003-3373-2016
https://orcid.org/0000-0002-8094-409X
https://orcid.org/0009-0005-3070-6842
https://orcid.org/0000-0002-6489-8732
https://doi.org/10.1002/(sici)1099-1166(199910)14:10
https://doi.org/10.1002/(sici)1099-1166(199910)14:10
https://doi.org/10.1097/AJP.0000000000000313
https://doi.org/10.1037/0022-006x.56.6.893
https://doi.org/10.1037/0022-006x.56.6.893
https://doi.org/10.1111/jgs.17542
https://doi.org/10.1111/jgs.17542
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1007/s11065-020-09468-y
https://doi.org/10.1007/s11065-020-09468-y
https://doi.org/10.2174/1570159X19666210609161447
https://doi.org/10.2174/1570159X19666210609161447
https://doi.org/10.1007/s10597-019-00403-x
https://doi.org/10.1007/s10597-019-00403-x
https://doi.org/10.1370/afm.2729


16	 Gerontology & Geriatric Medicine

review. Zeitschrift für Neuropsychologie, 30(3), 169–196. 
https://doi.org/10.1024/1016-264x/a000264

Butera, K. A., Roff, S. R., Buford, T. W., & Cruz-Almeida, 
Y. (2019). The impact of multisite pain on functional out-
comes in older adults: Biopsychosocial considerations. 
Journal of Pain Research, 12, 1115–1125. https://doi.
org/10.2147/JPR.S192755

Castel, A., Cascón-Pereira, R., & Boada, S. (2021). Memory 
complaints and cognitive performance in fibromyalgia and 
chronic pain: The key role of depression. Scandinavian 
Journal of Psychology, 62(3), 328–338.

Connolly, D., Garvey, J., & McKee, G. (2017). Factors asso-
ciated with ADL/IADL disability in community dwell-
ing older adults in the Irish longitudinal study on ageing 
(TILDA). Disability and Rehabilitation, 39(8), 809–816. 
https://doi.org/10.3109/09638288.2016.1161848

Corti, E. J., Gasson, N., & Loftus, A. M. (2021). Cognitive 
profile and mild cognitive impairment in people with 
chronic lower back pain. Brain and Cognition, 151, 
105737. https://doi.org/10.1016/j.bandc.2021.105737

Costanza, A., Chytas, V., Piguet, V., Luthy, C., Mazzola, V., 
Bondolfi, G., & Cedraschi, C. (2021). Meaning in life 
among patients with chronic pain and suicidal ideation: 
Mixed methods study. JMIR Formative Research, 5(6), 
e29365. https://doi.org/10.2196/29365

Coyle, P. C., Schrack, J. A., & Hicks, G. E. (2017). Pain energy 
model of mobility limitation in the older adult. Pain 
Medicine, 19(8), 1559–1569. https://doi.org/10.1093/pm/
pnx089

Cullum, C. M., Saine, K., Chan, L. D., Martin-Cook, K., 
Gray, K. F., & Weiner, M. F. (2001). Performance-
based instrument to assess functional capacity in demen-
tia: The Texas functional living scale. Neuropsychiatry, 
Neuropsychology, and Behavioral Neurology, 14(2), 
103–108.

Cullum, C. M., Weiner, M. F., & Saine, K. C. (2009). Texas 
Functional Living Scale (TFLS): Manual. Pearson.

de Heer, E. W., Gerrits, M. M., Beekman, A. T., Dekker, J., 
van Marwijk, H. W., de Waal, M. W., Spinhoven, P., 
Penninx, B. W., & van der Feltz-Cornelis, C. M. (2014). 
The association of depression and anxiety with pain: A 
study from NESDA. PLoS One, 9(10), e106907. https://
doi.org/10.1371/journal.pone.0106907

De La Rosa, J. S., Brady, B. R., Ibrahim, M. M., Herder, K. 
E., Wallace, J. S., Padilla, A. R., & Vanderah, T. W. T. 
W., (2024). Co-occurrence of chronic pain and anxiety/
depression symptoms in U.S. adults: Prevalence, func-
tional impacts, and opportunities. Pain, 165(3), 666–673. 
https://doi.org/10.1097/j.pain.0000000000003056

Delgado-Gallén, S., Soler, M. D., Albu, S., Pachón-García, C., 
Alviárez-Schulze, V., Solana-Sánchez, J., Bartrés-Faz, D., 
Tormos, J. M., Pascual-Leone, A., & Cattaneo, G. (2021). 
Cognitive reserve as a protective factor of mental health 
in middle-aged adults affected by chronic pain. Frontiers 
in Psychology, 12, 752623.

Department of Medical Assistance Services (DMAS). (2024). 
Program of all inclusive care for the elderly (PACE). 
https://www.dmas.virginia.gov/for-members/other-pro-
grams-and-guidelines/pace/

Ding, X., Gao, X., Wang, Z., Jiang, X., Lu, S., Xu, J., Qin, 
G., Gu, Z., & Huang, D. (2021). Preoperative chronic 
and acute pain affects postoperative cognitive function 

mediated by neurotransmitters. Journal of Molecular 
Neuroscience, 71(3), 515–526. https://doi.org/10.1007/
s12031-020-01673-x

Domenichiello, A. F., & Ramsden, C. E. (2019). The silent 
epidemic of chronic pain in older adults. Progress in 
Neuro-Psychopharmacology & Biological Psychiatry, 93, 
284–290. https://doi.org/10.1016/j.pnpbp.2019.04.006

Dong, H. J., Gerdle, B., Bernfort, L., Levin, L. Å., & Dragioti, 
E. (2020). Pain catastrophizing in older adults with 
chronic pain: The mediator effect of mood using a path 
analysis approach. Journal of Clinical Medicine, 9(7), 
2073. https://doi.org/10.3390/jcm9072073

Drozdick, L. W., & Cullum, C. M. (2011). Expanding the eco-
logical validity of WAIS-IV and WMS-IV with the Texas 
functional living scale. Assessment, 18(2), 141–155. 
https://doi.org/10.1177/1073191110382843

Dueñas, M., Salazar, A., de Sola, H., & Failde, I. (2020). 
Limitations in activities of daily living in people with 
chronic pain: Identification of groups using clusters 
analysis. Pain Practice, 20(2), 179–187. https://doi.
org/10.1111/papr.12842

Duff, K., Hobson, V. L., Beglinger, L. J., & O'Bryant, S. E. 
(2010). Diagnostic accuracy of the RBANS in mild cogni-
tive impairment: Limitations on assessing milder impair-
ments. Archives of Clinical Neuropsychology, 25(5), 
429–441. https://doi.org/10.1093/arclin/acq045

Eggermont, L. H., Leveille, S. G., Shi, L., Kiely, D. K., 
Shmerling, R. H., Jones, R. N., Guralnik, J. M., & Bean, 
J. F. (2014). Pain characteristics associated with the onset 
of disability in older adults: The maintenance of bal-
ance, independent living, intellect, and zest in the elderly 
Boston study. Journal of the American Geriatrics Society, 
62(6), 1007–1016. https://doi.org/10.1111/jgs.12848

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). 
“Mini-mental state”: A practical method for grading 
the cognitive state of patients for the clinician. Journal 
of Psychiatric Research, 12(3), 189–198. https://doi.
org/10.1016/0022-3956(75)90026-6

Han, C., & Pae, C.-U. (2015). Pain and depression: A neu-
robiological perspective of their relationship. Psychiatry 
Investigation, 12(1), 1–8. https://doi.org/10.4306/pi.2015 
.12.1.1

Higgins, D. M., Martin, A. M., Baker, D. G., Vasterling, J. 
J., & Risbrough, V. (2018). The relationship between 
chronic pain and neurocognitive function: A systematic 
review. Clinical Journal of Pain, 34(3), 262–275. https://
doi.org/10.1097/AJP.0000000000000536

Jang, S. E., Bradshaw, Y. S., & Carr, D. B. (2022). Comparison 
of the impacts of under-treated pain and opioid pain medi-
cation on cognitive impairment. Curēus, 14(2), e22037. 
https://doi.org/10.7759/cureus.22037

Jiang, H., & Liu, Z. (2023). Community home elderly care 
services, multidimensional health and social participa-
tion of chronically ill elderly-empirical analysis based on 
propensity score matching and multiple mediation analy-
sis. Frontiers in Public Health, 11, 1121909. https://doi.
org/10.3389/fpubh.2023.1121909

Larsson, C., Hansson, E. E., Sundquist, K., & Jakobsson, 
U. (2017). Chronic pain in older adults: Prevalence, 
incidence, and risk factors. Scandinavian Journal of 
Rheumatology, 46(4), 317–325. https://doi.org/10.1080/0
3009742.2016.1218543

https://doi.org/10.1024/1016-264x/a000264
https://doi.org/10.2147/JPR.S192755
https://doi.org/10.2147/JPR.S192755
https://doi.org/10.3109/09638288.2016.1161848
https://doi.org/10.1016/j.bandc.2021.105737
https://doi.org/10.2196/29365
https://doi.org/10.1093/pm/pnx089
https://doi.org/10.1093/pm/pnx089
https://doi.org/10.1371/journal.pone.0106907
https://doi.org/10.1371/journal.pone.0106907
https://doi.org/10.1097/j.pain.0000000000003056
https://www.dmas.virginia.gov/for-members/other-programs-and-guidelines/pace/
https://www.dmas.virginia.gov/for-members/other-programs-and-guidelines/pace/
https://doi.org/10.1007/s12031-020-01673-x
https://doi.org/10.1007/s12031-020-01673-x
https://doi.org/10.1016/j.pnpbp.2019.04.006
https://doi.org/10.3390/jcm9072073
https://doi.org/10.1177/1073191110382843
https://doi.org/10.1111/papr.12842
https://doi.org/10.1111/papr.12842
https://doi.org/10.1093/arclin/acq045
https://doi.org/10.1111/jgs.12848
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.4306/pi.2015.12.1.1
https://doi.org/10.4306/pi.2015.12.1.1
https://doi.org/10.1097/AJP.0000000000000536
https://doi.org/10.1097/AJP.0000000000000536
https://doi.org/10.7759/cureus.22037
https://doi.org/10.3389/fpubh.2023.1121909
https://doi.org/10.3389/fpubh.2023.1121909
https://doi.org/10.1080/03009742.2016.1218543
https://doi.org/10.1080/03009742.2016.1218543


Ord et al.	 17

Lerman, S. F., Rudich, Z., Brill, S., Shalev, H., & Shahar, 
G. (2015). Longitudinal associations between depres-
sion, anxiety, pain, and pain-related disability in chronic 
pain patients. Psychosomatic Medicine, 77(3), 333–341. 
https://doi.org/10.1097/PSY.0000000000000158

Loughan, A. R., Braun, S. E., & Lanoye, A. (2019). Repeatable 
battery for the assessment of Neuropsychological Status 
(RBANS): Preliminary utility in adult neuro-oncology. 
Neuro-Oncology Practice, 6(4), 289–296. https://doi.
org/10.1093/nop/npy050

Mazza, S., Frot, M., & Rey, A. E. (2018). A comprehensive 
literature review of chronic pain and memory. Progress in 
Neuro-Psychopharmacology & Biological Psychiatry, 87, 
183–192. https://doi.org/10.1016/j.pnpbp.2017.08.006

McDonald, D. D., & Walsh, S. J. (2022). Predictors of older 
adults’ chronic pain in the context of opioid adverse drug 
events. Journal of the American Association of Nurse 
Practitioners, 34(8), 968–977. https://doi.org/10.1097/
JXX.0000000000000734

Meda, R. T., Nuguru, S. P., Rachakonda, S., Sripathi, S., Khan, 
M. I., & Patel, N. (2022). Chronic pain-induced depres-
sion: A review of prevalence and management. Curēus, 
14(8), e28416. https://doi.org/10.7759/cureus.28416

Miaskowski, C., Blyth, F., Nicosia, F., Haan, M., Keefe, F., 
Smith, A., & Ritchie, C. (2020). A biopsychosocial model 
of chronic pain for older adults. Pain Medicine, 21(9), 
1793–1805. https://doi.org/10.1093/pm/pnz329

Moriarty, O., Ruane, N., O'Gorman, D., Maharaj, C. H., 
Mitchell, C., Sarma, K. M., Finn, D. P., & McGuire, B. 
E. (2017). Cognitive impairment in patients with chronic 
neuropathic or radicular pain: An interaction of pain 
and age. Frontiers in Behavioral Neuroscience, 11, 100. 
https://doi.org/10.3389/fnbeh.2017.00100

Morin, C. M., Landreville, P., Colecchi, C., McDonald, K., 
Stone, J., & Ling, W. (1999). The Beck anxiety inven-
tory: Psychometric properties with older adults. Journal 
of Clinical Geropsychology, 5(1), 19–29.

Mullins, P. M., Yong, R. J., & Bhattacharyya, N. (2023). 
Associations between chronic pain, anxiety, and depres-
sion among adults in the United States. Pain Practice, 
23(6), 589–594. https://doi.org/10.1111/papr.13220

Murata, S., Sawa, R., Nakatsu, N., Saito, T., Sugimoto, T., 
Nakamura, R., Misu, S., Ueda, Y., & Ono, R. (2017). 
Association between chronic musculoskeletal pain and 
executive function in community-dwelling older adults. 
European Journal of Pain, 21(10), 1717–1722. https://
doi.org/10.1002/ejp.1083

National Institute of Health. (2023). Pain. https://www.ninds.
nih.gov/health-information/disorders/pain

Nery, E. C. H. P., Rocha, N. P., Cruz, V. T., & Silva, A. G. 
(2023). Systematic review and meta-analysis on the 
association between chronic low back pain and cogni-
tive function. Pain Practice, 23(4), 399–408. https://doi.
org/10.1111/papr.13194

Ojeda, B., Dueñas, M., Salazar, A., Mico, J. A., Torres, L. 
M., & Failde, I. (2018). Factors influencing cognitive 
impairment in neuropathic and musculoskeletal pain and 
fibromyalgia. Pain Medicine, 19(3), 499–510. https://doi.
org/10.1093/pm/pnx024

Ord, A. S., Phillips, J. I., Wolterstorff, T., Kintzing, R., Slogar, 
S. M., & Sautter, S. W. (2021). Can deficits in functional 
capacity and practical judgment indicate cognitive impair-

ment in older adults? Applied Neuropsychology. Adult, 
28(6), 737–744.

Pakniyat-Jahromi, S., Amazan, R., Garrels, E., Zamiri, A., 
Galo, A. R., & Gunturu, S. (2022). Treatment modali-
ties for chronic pain in elderly patients with depression: 
A systematic review. Primary Care Companion For 
CNS Disorders, 24(3), 41182. https://doi.org/10.4088/
PCC.21r03097

Pearson. (2009). Advanced clinical solutions for WAIS®-IV 
and WMS®-IV: Clinical and interpretive manual. Pearson.

Prefontaine, K., & Rochette, A. (2013). A literature review on 
chronic pain: The daily overcoming of a complex prob-
lem. British Journal of Occupational Therapy, 76(6), 
280–286. https://doi.org/10.4276/030802213x1370616 
9932905

Puto, G., Repka, I., & Muszalik, M. (2023). Factors correlat-
ing with functional capacity in older people with chronic 
pain. International Journal of Environmental Research 
and Public Health, 20(3), 2748. https://doi.org/10.3390/
ijerph20032748

Randolph, C., Tierney, M. C., Mohr, E., & Chase, T. N. (1998). 
The repeatable battery for the assessment of neuropsycho-
logical status (RBANS): Preliminary clinical validity. 
Journal of Clinical and Experimental Neuropsychology, 
20(3), 310–319. https://doi.org/10.1076/jcen.20.3.310.823

Ratcliffe, G. E., Enns, M. W., Belik, S. L., & Sareen, J. (2008). 
Chronic pain conditions and suicidal ideation and sui-
cide attempts: An epidemiologic perspective. Clinical 
Journal of Pain, 24(3), 204–210. https://doi.org/10.1097/
AJP.0b013e31815ca2a3

Rathbone, M., Parkinson, W., Rehman, Y., Jiang, S., Bhandari, 
M., & Kumbhare, D. (2016). Magnitude and variabil-
ity of effect sizes for the associations between chronic 
pain and cognitive test performances: A meta-analysis. 
British Journal of Pain, 10(3), 141–155. https://doi.
org/10.1177/2049463716642600

Rikard, S. M., Strahan, A. E., Schmit, K. M., Guy, G. P., Jr, 
& Gery, P. (2023). Chronic pain among adults - United 
States, 2019-2021. MMWR Morbidity and Mortality 
Weekly Report, 72(15), 379–385. https://doi.org/10.15585/
mmwr.mm7215a1

Ritchie, C. S., Patel, K., Boscardin, J., Miaskowski, C., 
Vranceanu, A. M., Whitlock, E., & Smith, A. (2023). 
Impact of persistent pain on function, cognition, and well-
being of older adults. Journal of the American Geriatrics 
Society, 71(1), 26–35. https://doi.org/10.1111/jgs.18125

Ritchie, E. K., Klepin, H. D., Storrick, E., Major, B., 
Le-Rademacher, J., Wadleigh, M., Walker, A., Larson, R. 
A., & Roboz, G. J. (2022). Geriatric assessment for older 
adults receiving less-intensive therapy for acute myeloid 
leukemia: Report of CALGB 361101. Blood Advances, 
6(12), 3812–3820. https://doi.org/10.1182/bloodadvances 
.2021006872

Rogers, A. H., & Farris, S. G. (2022). A meta-analysis 
of the associations of elements of the fear-avoidance 
model of chronic pain with negative affect, depres-
sion, anxiety, pain-related disability and pain intensity. 
European Journal of Pain, 26(8), 1611–1635. https://doi.
org/10.1002/ejp.1994

Silverberg, N. D., Wertheimer, J. C., & Fichtenberg, N. L. 
(2007). An effort index for the repeatable battery for 
the assessment of neuropsychological status (RBANS). 

https://doi.org/10.1097/PSY.0000000000000158
https://doi.org/10.1093/nop/npy050
https://doi.org/10.1093/nop/npy050
https://doi.org/10.1016/j.pnpbp.2017.08.006
https://doi.org/10.1097/JXX.0000000000000734
https://doi.org/10.1097/JXX.0000000000000734
https://doi.org/10.7759/cureus.28416
https://doi.org/10.1093/pm/pnz329
https://doi.org/10.3389/fnbeh.2017.00100
https://doi.org/10.1111/papr.13220
https://doi.org/10.1002/ejp.1083
https://doi.org/10.1002/ejp.1083
https://www.ninds.nih.gov/health-information/disorders/pain
https://www.ninds.nih.gov/health-information/disorders/pain
https://doi.org/10.1111/papr.13194
https://doi.org/10.1111/papr.13194
https://doi.org/10.1093/pm/pnx024
https://doi.org/10.1093/pm/pnx024
https://doi.org/10.4088/PCC.21r03097
https://doi.org/10.4088/PCC.21r03097
https://doi.org/10.4276/030802213x13706169932905
https://doi.org/10.4276/030802213x13706169932905
https://doi.org/10.3390/ijerph20032748
https://doi.org/10.3390/ijerph20032748
https://doi.org/10.1076/jcen.20.3.310.823
https://doi.org/10.1097/AJP.0b013e31815ca2a3
https://doi.org/10.1097/AJP.0b013e31815ca2a3
https://doi.org/10.1177/2049463716642600
https://doi.org/10.1177/2049463716642600
https://doi.org/10.15585/mmwr.mm7215a1
https://doi.org/10.15585/mmwr.mm7215a1
https://doi.org/10.1111/jgs.18125
https://doi.org/10.1182/bloodadvances.2021006872
https://doi.org/10.1182/bloodadvances.2021006872
https://doi.org/10.1002/ejp.1994
https://doi.org/10.1002/ejp.1994


18	 Gerontology & Geriatric Medicine

Clinical Neuropsychologist, 21(5), 841–854. https://doi.
org/10.1080/13854040600850958

Simon, C. B., Lentz, T. A., Bishop, M. D., Riley, J. L., 3rd, 
Fillingim, R. B., & George, S. Z. (2016). Comparative 
associations of working memory and pain catastrophizing 
with chronic low back pain intensity. Physical Therapy, 
96(7), 1049–1056. https://doi.org/10.2522/ptj.20150335

Smith, A., & Ayres, P. (2014). The impact of persistent pain on 
working memory and learning. Educational Psychology 
Review, 26(2), 245–264. https://doi.org/10.1007/s10648-
013-9247-x

Stamm, T., Stoffer, M., & Smolen, J. (2016). Response to: 
‘Evidence for treating rheumatoid arthritis to target: Results 
of a systematic literature search update’ by Goswami et al. 
Annals of the Rheumatic Diseases, 75(7), e36–e36. https://
doi.org/10.1136/annrheumdis-2016-209499

Stogmann, E., Moser, D., Klug, S., Gleiss, A., Auff, E., 
Dal-Bianco, P., Pusswald, G., & Lehrner, J. (2016). 
Activities of daily living and depressive symptoms in 
patients with subjective cognitive decline, mild cogni-
tive impairment, and Alzheimer’s disease. Journal of 
Alzheimer’s Disease, 49(4), 1043–1050. https://doi.
org/10.3233/JAD-150785

Sweetman, J., Stirland, L. E., Kanaan, M., Corley, J., 
Redmond, P., Deary, I. J., Cox, S. R., Russ, T. C., & 
van der Feltz-Cornelis, C. (2024). The relationship 
between anxiety, depression, and cognitive functioning 
in older adults: An exploratory cross-sectional analysis 

of wave 1 lothian birth cohort 1936 data. International 
Journal of Geriatric Psychiatry, 39(9), e6151. https://doi.
org/10.1002/gps.6151

Tse, M. M. Y., Wan, V. T. C., & Vong, S. K. S. (2013). 
Health-related profile and quality of life among nursing 
home residents: Does pain matter? Pain Management 
Nursing, 14(4), e173–e184. https://doi.org/10.1016/j.
pmn.2011.10.006

Xue, D., Guo, X., Li, Y., Sheng, Z., Wang, L., Liu, L., Cao, J., 
Liu, Y., Lou, J., Li, H., Hao, X., Zhou, Z., & Fu, Q. (2023). 
Risk factor analysis and a predictive model of postopera-
tive depressive symptoms in elderly patients undergoing 
video-assisted thoracoscopic surgery. Brain Sciences, 
13(4), 646. https://doi.org/10.3390/brainsci13040646

Yang, S., & Chang, M. C. (2019). Chronic pain: Structural 
and functional changes in brain structures and associ-
ated negative affective states. International Journal of 
Molecular Sciences, 20(13), 3130. https://doi.org/10.3390/
ijms20133130

Yesavage, J. A., & Sheikh, J. I. (1986). Geriatric depression 
scale (GDS): Recent evidence and development of a 
shorter version. Clinical Gerontologist, 5(1–2), 165–173. 
https://doi.org/10.1300/J018v05n01_09

Zis, P., Daskalaki, A., Bountouni, I., Sykioti, P., Varrassi, 
G., & Paladini, A. (2017). Depression and chronic 
pain in the elderly: Links and management challenges. 
Clinical Interventions in Aging, 12, 709–720. https://doi.
org/10.2147/CIA.S113576

https://doi.org/10.1080/13854040600850958
https://doi.org/10.1080/13854040600850958
https://doi.org/10.2522/ptj.20150335
https://doi.org/10.1007/s10648-013-9247-x
https://doi.org/10.1007/s10648-013-9247-x
https://doi.org/10.1136/annrheumdis-2016-209499
https://doi.org/10.1136/annrheumdis-2016-209499
https://doi.org/10.3233/JAD-150785
https://doi.org/10.3233/JAD-150785
https://doi.org/10.1002/gps.6151
https://doi.org/10.1002/gps.6151
https://doi.org/10.1016/j.pmn.2011.10.006
https://doi.org/10.1016/j.pmn.2011.10.006
https://doi.org/10.3390/brainsci13040646
https://doi.org/10.3390/ijms20133130
https://doi.org/10.3390/ijms20133130
https://doi.org/10.1300/J018v05n01_09
https://doi.org/10.2147/CIA.S113576
https://doi.org/10.2147/CIA.S113576

