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Objectives: To determine, the correlation of physical activity with pain catastrophizing and cognitive function
in community-dwelling older adults with chronic pain.

Design: Pilot cross-sectional study.

Setting: Community-dwelling older adults residing in Southern Karnataka, India.

Participants: Fifteen community-dwelling older adults aged e”65 years, with chronic pain of >3 months’ dura-
tion from Southern Karnataka.

Main outcome measures: Physical activity was measured using the Physical Activity Scale for the Elderly (PASE),
pain catastrophizing using the Pain Catastrophizing Scale (PCS), and cognitive function using the Montreal
Cognitive Assessment (MoCA). Normality was confirmed using the Shapiro–Wilk test, and Pearson’s correla-
tion coefficient was used for inferential analysis, with significance set at p < 0.05.

Results: Mean age was 74.80 ± 7.23 years (46.7% male, 53.3% female); mean pain duration was 50.53 ± 39.19
months. Mean PASE, PCS, and MoCA scores were 72.47 ± 25.93, 24.20 ± 9.25, and 21.33 ± 2.58 respectively;
60.0% of participants fell into the Moderate physical activity category, and 93.3% demonstrated mild cognitive
impairment. All three variables were normally distributed (Shapiro–Wilk p > 0.05). A statistically significant
negative correlation was found between physical activity and pain catastrophizing (r = –0.650, p = 0.009).
Physical activity showed a positive, non-significant correlation with cognitive function (r = 0.296, p = 0.284).
Pain catastrophizing showed a negative, non-significant correlation with cognitive function (r = –0.419,
p = 0.120).

Conclusions:Physical activity was significantly and strongly negatively correlated with pain catastrophizing in
this pilot sample of older adults with chronic pain, indicating that participants who were more physically active
tended to report markedly less catastrophic thinking about their pain. Physical activity showed a weak,
positive but non-significant correlation with cognitive function, while pain catastrophizing showed a moder-
ate, negative but non-significant correlation with cognitive function. Overall, these findings suggest that  physical
activity is meaningfully associated with lower pain catastrophizing, while its relationship with cognitive
function, and the relationship between pain catastrophizing and cognitive function, remain directionally
consistent with expectations but did not reach statistical significance in this sample.
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INTRODUCTION

Ageing is associated with progressive physi-
ological, psychological, and functional change,
and as life expectancy rises worldwide, chronic
health conditions among older adults are
becoming increasingly common. Chronic pain
is one such condition. Treede et al. proposed
the International Association for the Study of
Pain (IASP) classification of chronic pain for the
International Classification of Diseases
(ICD-11), emphasizing that chronic pain should
be recognised not only as a symptom but also
as a disease entity in its own right because of
its multidimensional impact on physical,
emotional, and social functioning [1].
Addressing the burden of chronic pain in
ageing populations, Domenichiello and
Ramsden described chronic pain as a silent
epidemic among older adults, highlighting its
increasing prevalence with advancing age and
its association with disability, reduced quality
of life, and increased healthcare utilisation [2].
Blyth and Noguchi, investigating chronic
musculoskeletal pain among older individuals,
reported that persistent musculoskeletal pain
significantly affects mobility, independence,
and participation in daily activities, and is
associated with substantial social and eco-
nomic consequences in older populations [3].
In the Indian context, Saxena et al. demon-
strated that chronic pain is highly prevalent
among Indian adults, emphasising the need
for improved pain assessment and manage-
ment strategies, particularly among ageing
individuals who are at greater risk of develop-
ing chronic pain conditions [4]. Yadav et al.
observed that middle-aged and older adults
experiencing pain reported poorer physical,
psychological, and social quality of life
compared with pain-free individuals [5].
Asghar et al., using a cross-sectional design,
reported that socioeconomic status
significantly influenced the occurrence and
distribution of pain across anatomical sites
among middle-aged and older Indians, under-
lining the importance of social determinants
in chronic pain experiences [6]. Focusing spe-
cifically on Karnataka, Potharaju and Sreedevi
identified several demographic and lifestyle

factors associated with chronic pain among
adults in Udupi, and emphasised the impor-
tance of community-level interventions for
effective pain management [7].
Physical activity is one of the most important
determinants of healthy ageing. McPhee et al.
reported that regular physical activity contrib-
utes to healthy ageing by improving physical
performance, reducing frailty, and enhancing
overall quality of life among older adults [8].
Geneen et al., in an overview of Cochrane
Reviews, demonstrated that participation in
physical activity and exercise interventions can
improve physical function and reduce
pain-related limitations in adults with chronic
pain, supporting its role as a non-pharmaco-
logical management strategy [9]. However, the
relationship between pain and activity appears
bidirectional: Niederstrasser et al. reported
that older adults experiencing pain were more
likely to engage in lower levels of physical
activity [10], and Sarikaya et al., in a cross-
sectional study of community-dwelling older
adults with chronic pain, found that chronic
pain, functional limitations, and related
health factors contributed significantly to
reduced physical activity participation [11].
Beyond its physical dimension, chronic pain
has an important psychological dimension.
Pain catastrophizing, a maladaptive cognitive-
emotional response characterised by rumina-
tion, magnification of pain-related thoughts,
and feelings of helplessness has been shown
to influence both pain perception and pain-
related disability. Sullivan proposed a
biopsychomotor conceptualisation of pain that
positioned catastrophizing as a central
influence on pain-related outcomes [12].
Furrer and Walther, reviewing current under-
standing of the construct, highlighted
catastrophizing as one of the most influential
psychological factors associated with chronic
pain outcomes, being strongly related to
increased pain severity, emotional distress,
and disability [13]. Busse et al., in a system-
atic review, similarly found that higher levels
of catastrophizing were consistently associated
with poorer pain outcomes, increased disabil-
ity, and reduced treatment effectiveness in
chronic musculoskeletal pain [14]. Among older
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[24]. A meta-analysis by Yuan et al. further
demonstrated that individuals with chronic
pain had an increased longitudinal risk of
developing cognitive decline [25].
Conversely, physical activity has been identi-
fied as an important protective factor for
cognitive health in older adults. Iso-Markku et
al., in a systematic review and meta-analysis,
demonstrated that physically active older
adults had a lower risk of cognitive decline and
maintained better cognitive performance than
inactive individuals [26]. Dhahbi et al.
concluded that regular aerobic, resistance, and
combined exercise training contributes
significantly to the preservation of cognitive
function and may help counteract age-related
cognitive decline [27]. Sarkar et al., presenting
the protocol for the Active Brains Remote
Efficacy Trial, emphasised the potential role
of physical activity interventions in improving
cognitive outcomes among older adults
experiencing both chronic pain and early
cognitive decline [28]. Directly relevant to the
present study, Zhaoyang et al. examined
the day-to-day relationship between
catastrophizing  and physical activity and
found that higher catastrophizing predicted
reduced activity and increased sedentary
behaviour, supporting the fear-avoidance
model of chronic pain [29]. Larsson et al.
similarly reported that fear-avoidance beliefs
and pain severity were associated with lower
physical activity levels among older adults,
demonstrating that psychological factors
influence movement behaviour and that
reduced activity may, in turn, worsen func-
tional decline [30].
Physical activity, pain catastrophizing, and
cognitive function therefore appear closely
interconnected in older adults with chronic
pain, yet few studies have examined all three
together, particularly in the Indian geriatric
population. Understanding these relationships
is important for developing effective rehabili-
tation and health-promotion strategies for this
group. We therefore planned a larger cross-
sectional study of 39 community-dwelling
older adults with chronic pain in Southern
Karnataka, India. Before the full study, we
conducted a pilot study with a randomly

adults specifically, Iwarsson et al. demon-
strated that mood significantly mediated
catastrophizing responses to persistent pain
[15], while Li et al. reported that pain
catastrophizing mediated the relationship
between pain intensity and activity patterns
in older adults with chronic musculoskeletal
pain, such that individuals with higher
catastrophizing demonstrated less adaptive
activity patterns and greater functional
limitation [16]. Martinez-Calderon et al., in a
systematic review and meta-analysis,
concluded that greater catastrophizing was
significantly associated with poorer functional
outcomes and increased disability [17].
Chronic pain has additionally been linked to
impairments in cognitive function ,the mental
processes underlying attention, memory,
executive function, and information process-
ing. Bushnell et al. described the interaction
between cognitive, emotional, and sensory
processes involved in pain perception, report-
ing that chronic pain disrupts cognitive
control mechanisms and affects brain regions
responsible for attention, memory, and
executive functioning [18].
A review by Moriarty et al. of both clinical and
preclinical evidence suggested that persistent
pain negatively influences attention, memory,
and information-processing abilities [19], and
Zhang et al., in a systematic review and
meta-analysis, reported significant impair-
ments across several cognitive domains in
individuals with chronic pain, emphasising the
importance of early recognition of cognitive
dysfunction [20]. Shi et al. similarly found that
chronic pain in older adults is frequently
associated with deficits in memory, attention,
and executive function [21], while Cruz-
Almeida et al., using the Montreal Cognitive
Assessment specifically, observed that older
adults experiencing pain demonstrated poorer
cognitive performance than pain-free individu-
als [22]. Li et al., examining community-
dwelling older adults, reported a significant
association between bodily pain and cognitive
impairment [23], and Zhou et al. proposed that
neuroinflammation, structural brain changes,
and altered neural connectivity may underlie
cognitive deterioration in chronic low back pain
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selected subset of 15 participants from this
pool, in keeping with recommended practice
of piloting recruitment procedures, question-
naire administration, and the statistical
analysis plan on a smaller subset before
committing to the full sample. This pilot study
aimed to determine the correlation between
physical activity, pain catastrophizing, and
cognitive function in this subset of 15
community-dwelling older adults with chronic
pain, and to confirm the feasibility of the study
procedures before full-scale data collection.

that the PASE demonstrates acceptable
reliability and validity and remains one of the
most widely used instruments for assessing
physical activity in older populations [32], and
the scale has since been culturally adapted
and validated in multiple languages, includ-
ing Italian [33], Persian [34], and Chinese
populations [35], with normative reference
values established across a wide adult age
range [36].
Pain catastrophizing was assessed using the
Pain Catastrophizing Scale (PCS), a 13-item
self-report questionnaire developed by
Sullivan et al. to measure rumination,
magnification, and helplessness related to
pain, with a total score ranging from 0 to 52
and higher scores indicating greater
catastrophizing [37].  The scale has demon-
strated good reliability and validity across
clinical and non-clinical populations [38], has
been described as one of the most widely used
instruments for measuring catastrophic think-
ing in individuals experiencing pain [39], and
has been validated in chronic low back pain
populations [40] as well as multiple  cross-
cultural adaptations, including an  Arabic-
language version [41] and a validated short-
form with established threshold values for
identifying high-risk individuals [42].
Cognitive function was assessed using the
Montreal Cognitive Assessment (MoCA), a
free, brief, reliable, and valid cognitive
screening tool with high sensitivity for
detecting mild cognitive impairment, covering
attention, memory, executive function,
language, visuospatial ability, abstraction, and
orientation, with a score of 26 or above
considered normal [43].
A meta-analysis by Ciesielska et al. found the
MoCA to have superior sensitivity for identi-
fying mild cognitive deficits compared with the
Mini-Mental State Examination [44], and
subsequent work has refined cutoff scores for
clinical interpretation [45] and confirmed the
reliability, validity, and generalisability of the
instrument across diverse populations [46].
All three assessments were completed in a
single session lasting approximately 20–30
minutes per participant.

METHODS

Study design and rationale for a pilot study: A
pilot cross-sectional study.
Setting and participants: The pilot study was
conducted among 15 community-dwelling
older adults in Southern Karnataka, India.
Older adults aged 65 years and above with
chronic pain of more than 3 months’ duration
constituted the study population.Ethical clear-
ance was obtained from the Institutional Eth-
ics Committee, and written informed consent
was obtained from all participants prior to
enrolment. Subjects were screened against the
inclusion and exclusion criteria below.
Inclusion criteria: older adults aged 65 years
or above; individuals with chronic pain for
more than 3 months; able to understand and
follow instructions; willing to participate and
provide informed consent.
Exclusion criteria: diagnosed neurological dis-
orders (e.g. stroke, Parkinson’s disease); severe
cognitive impairment or diagnosed dementia;
severe visual or hearing impairment; inability
to complete questionnaires.
Outcome measures
Following an initial assessment of demographic
data and medical history, all participants re-
ceived a brief explanation of the study proce-
dure. Physical activity was assessed using the
Physical Activity Scale for the Elderly (PASE), a
simple, reliable, and valid questionnaire de-
veloped specifically for older adults, assessing
leisure, household, and occupational activity
over the preceding week, with higher scores
indicating greater physical activity [31]. A
scoping review by D’Amore et al. confirmed
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Statistical analysis: Demographic and descrip-
tive statistics were expressed as frequency,
percentage, mean, and standard deviation.
Normality of the PASE, PCS, and MoCA scores
in the pilot sample was assessed using the
Shapiro–Wilk test, which confirmed a normal
distribution for all three variables. Pearson’s
correlation coefficient was therefore used to
examine the relationship between physical
activity, pain catastrophizing, and cognitive
function. A p-value of <0.05 was considered
statistically significant. All analyses were
performed using Jamovi (version 2.4.11).

RESULTS
Table 1: Descriptive Statistics of Physical Activity, Pain
Catastrophizing and Cognitive Function among Older
Adults with Chronic Pain – Pilot Sample (n = 15).

Variable Minimum Maximum Mean
Std. 

Deviation

PASE Score (Physical 
Activity)

28 132 72.47 25.93

PCS Score (Pain 
Catastrophizing)

8 39 24.2 9.25

MoCA Score 
(Cognitive Function)

18 27 21.33 2.58

(Table 1)The mean PASE score was 72.47 ± 25.93
(range 28.00–132.00), indicating a moderate
level of physical activity among pilot partici-
pants. The mean PCS score was 24.20 ± 9.25
(range 8.00–39.00), reflecting a moderate level
of pain catastrophizing. The mean MoCA score
was 21.33 ± 2.58 (range 18.00–27.00), indicat-
ing the presence of mild cognitive impairment
in the majority of pilot participants.
Table 2: Categorical Distribution of Physical Activity and
Cognitive Status – Pilot Sample (n = 15).

Category Classification n (%)
Low 5 (33.3%)

Moderate 9 (60.0%)
High 1 (6.7%)

Normal 1 (6.7%)
Mild Cognitive 

Impairment
14 (93.3%)

Physical Activity 
Category

Cognitive Status

fell into the moderate cognitive impairment
category.

(Table 2)The categorical distribution of
physical activity and cognitive status of the 15
participants showed that 60.0% (n = 9) fell into
the Moderate physical activity category, 33.3%
(n = 5) into the Low category, and 6.7% (n = 1)
into the High category. With respect to
cognitive status, 93.3% (n = 14) of participants
demonstrated mild cognitive impairment,
and6.7% (n = 1) demonstrated normal
cognition; no participant in this pilot sample

Normality and correlation analysis: Shapiro–
Wilk testing confirmed a normal distribution
for PASE scores (W = 0.966, p = 0.790), PCS
scores (W = 0.965, p = 0.781), and MoCA scores
(W = 0.933, p = 0.301) in the pilot sample,
supporting the use of Pearson’s correlation
coefficient for all three pairwise correlations.
Table 3: Correlation between Physical Activity and Pain
Catastrophizing – Pilot Sample (n = 15).

PCS Score

r value      –.650**

p value      .009**

N            15

PASE Score

(Table 3)A strong, statistically significant
negative correlation was observed between
physical activity and pain catastrophizing
(r = –0.650, p = 0.009), indicating that pilot
participants with higher physical activity
tended to report markedly lower pain
catastrophizing; physical activity accounted for
approximately 42.3% of the variance in pain
catastrophizing scores (r² = 0.423) in this pilot
sample.

MoCA Score
r value      .296
p value      .284

N            15
PASE Score

Table 4: Correlation between Physical Activity and
Cognitive Function – Pilot Sample (n = 15).

(Table 4)A weak positive correlation was
observed between physical activity and
cognitive function (r = 0.296, p = 0.284); pilot
participants with higher physical activity
tended to show marginally better cognitive
performance, but this association did not
reach statistical significance, and physical
activity accounted for approximately 8.8% of
the variance in MoCA scores (r² = 0.088).
Table 5: Correlation between Pain Catastrophizing and
Cognitive Function – Pilot Sample (n = 15).

MoCA Score
r value      –.419

p value      .120

N            15

PCS Score

* p < 0.05, statistically significant. ** p < 0.01, statistically
significant. All correlations calculated using Pearson’s corre-
lation coefficient; PASE, PCS, and MoCA scores were each nor-
mally distributed in the pilot sample (Shapiro–Wilk p > 0.05).
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(Table 5)A moderate negative correlation was
observed between pain catastrophizing and
cognitive function (r = –0.419, p = 0.120)
(; higher pain catastrophizing was associated
with poorer cognitive performance in the
expected direction, though this association did
not reach statistical significance in the pilot
sample, with pain catastrophizing accounting
for approximately 17.5% of the variance in
MoCA scores (r² = 0.175).

DISCUSSION

Pilot sample characteristics: The pilot sample
consisted of 15 community-dwelling older
adults with chronic pain (n = 15) ,participants
recruited in Southern Karnataka, India. The
mean age of the pilot sample was 74.80 ± 7.23
years (range 65–84 years), and females consti-
tuted 53.3% (n = 8) of the sample, with males
constituting 46.7% (n = 7). The mean duration
of pain was 50.53 ± 39.19 months, confirming
the chronic nature of pain experienced by
participants and broadly reflecting the pain
chronicity expected in the main study
population.

This pilot study was undertaken to determine
the correlation of physical activity with pain
catastrophizing and cognitive function among
a randomly selected pilot subset of 15
community-dwelling older adults with chronic
pain, drawn from a pool of 39 participants
recruited for a planned main study, and to
establish the feasibility of the recruitment
procedure, outcome measures, and statistical
analysis plan ahead of full-scale data
collection. All three questionnaires were ad-
ministered successfully within a single session
of approximately 20–30 minutes, and no
participant was unable to complete the assess-
ment battery, supporting the feasibility of
these procedures for the main study.
A statistically significant, strong negative
correlation was observed between physical
activity and pain catastrophizing in the pilot
sample (r = –0.650, p = 0.009), indicating that
participants with higher physical activity
tended to report markedly lower levels of
catastrophic thinking about their pain. This
finding is consistent with Li et al., who
reported that pain catastrophizing mediated

the relationship between pain intensity and
activity patterns among older adults with
chronic musculoskeletal pain, with individuals
demonstrating greater catastrophizing more
likely to exhibit maladaptive activity
behaviours and reduced participation in physi-
cal activity [16]. It is similarly consistent with
Martinez-Calderon et al., who reported that
increased pain catastrophizing was associated
with poorer functional outcomes and greater
disability in chronic musculoskeletal pain [17],
and with Furrer and Walther, who emphasised
that catastrophizing is strongly associated with
pain-related fear, avoidance behaviours, emo-
tional distress, and functional limitation [13].
Busse et al. similarly reported that higher
catastrophizing was consistently associated
with poorer outcomes and increased disabil-
ity among individuals with chronic musculosk-
eletal pain [14]. From a behavioural perspec-
tive, physically active older adults may develop
greater confidence in movement, improved
self-efficacy, and reduced fear of pain-provok-
ing activity, which may in turn reduce the
likelihood of magnifying pain experiences or
developing feelings of helplessness – offering
a plausible explanation for the strong nega-
tive association observed in this pilot sample.
During administration of the PASE question-
naire, several pilot participants required
prompting to recall routine physical activities
performed over the preceding week; house-
hold activities such as sweeping, gardening,
carrying groceries, and walking within the
neighbourhood were often not initially
recognised as physical activity. Participants
reporting lower activity levels frequently de-
scribed fear of aggravating pain, avoidance of
prolonged walking, and reluctance to engage
in recreational activity – observations consis-
tent with the concept of pain catastrophizing,
wherein exaggerated negative thoughts about
pain may contribute to activity avoidance.
These qualitative observations from the pilot
phase will inform participant instructions dur-
ing administration of the PASE in the main
study.
A weak positive correlation was observed
between physical activity and cognitive func-
tion in the pilot sample (r = 0.296, p = 0.284).
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variability and limited statistical power;
non-significant associations observed here
should not be interpreted as evidence of no
relationship, but rather as inconclusive given
the sample size. Participants were recruited
by convenience sampling for the main study
pool, from which the pilot sample was subse-
quently drawn at random; findings may still
not fully generalise to the wider older adult
population and other geographical or cultural
settings. Cognitive function was evaluated
using the MoCA, a screening tool rather than
a comprehensive neuropsychological assess-
ment, and potential confounding factors such
as educational status, socioeconomic status,
sleep quality, medication use, depression, and
anxiety were not controlled for in this pilot
analysis.

Although not statistically significant, the
direction of this association is consistent with
the literature: Iso-Markku et al., in a system-
atic review and meta-analysis, reported that
physically active older adults demonstrated a
lower risk of cognitive decline and better
cognitive performance than inactive individu-
als [26], and Dhahbi et al. similarly concluded
that aerobic, resistance, and combined exer-
cise interventions contribute to the preserva-
tion of cognitive function in older adults [27].
Sarkar et al. further highlighted the potential
role of physical activity interventions in
improving cognitive outcomes specifically
among older adults experiencing both chronic
pain and early cognitive decline [28]. The
absence of statistical significance in the present
pilot analysis most likely reflects the small
sample size (n = 15), which limits statistical
power considerably; this association will be
re-examined with substantially greater power
once the full sample of 39 participants has
been analysed.
A moderate negative correlation was observed
between pain catastrophizing and cognitive
function (r = –0.419, p = 0.120), also in the
expected direction but not statistically
significant in this pilot sample. This is broadly
consistent with theoretical models linking
chronic pain, catastrophic pain-related
cognition, and cognitive performance: Bushnell
et al. described how chronic pain disrupts
cognitive control mechanisms and the brain
regions responsible for attention, memory, and
executive function [18], and Moriarty et al.
similarly concluded that persistent pain
negatively influences attention, memory, and
information-processing abilities [19]. Given the
moderate effect size observed despite the
small sample, this pilot finding is best
interpreted as a promising, underpowered
signal of a genuine association that warrants
confirmation in a larger sample.
Limitations of the pilot study: As a pilot study,
the present analysis has several limitations
that should be considered when interpreting
the findings. The pilot sample size of 15
participants is small, and correlational
analyses conducted on such a small
sample are subject to considerable sampling

CONCLUSION
Physical activity was significantly and strongly
negatively correlated with pain catastrophizing
in this pilot sample of older adults with chronic
pain, indicating that participants who were
more physically active tended to report mark-
edly less catastrophic thinking about their
pain. Physical activity showed a weak,
positive but non-significant correlation with
cognitive function, while pain catastrophizing
showed a moderate, negative but non-signifi-
cant correlation with cognitive function.
Overall, these findings suggest that physical
activity is meaningfully associated with lower
pain catastrophizing, while its relationship
with cognitive function, and the relationship
between pain catastrophizing and cognitive
function, remain directionally consistent with
expectations but did not reach statistical
significance in this sample.
Conflicts of interest: None
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