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Abstract

Older people with chronic pain are at higher risk of developing sarcopenia. Central sensitization (CS) has been implicate®
chronic pain among community-dwelling older adults. However, a relationship between CS and chronic pain with sarcopenia
has not been established. This cross-sectional study aimed to clarify the relationship between chronic pain with sarcopenia
or presarcopenia and CS among community-dwelling older adults. We assessed chronic pain and sarcopenia in 104 older
adults participating in community health checks. We defined sarcopenia using the Asian Working Group for Sarcopenia (AWGS)
consensus recommendations based on the following outcomes: low muscle mass, low muscle strength, and slow gait speed.
Pain-related assessments included pain intensity, the Pain Catastrophizing Scale, the CS Inventory-9, the pressure pain threshold,
the Tampa Scale of Kinesiophobia-11, and the EuroQol 5-dimension 5-level (EQ5D-5L). Chronic pain was defined by related
symptoms within the month prior to the health check that had continued for > 3 months and corresponded to a numerical rating
scale score of > 1 at the site of maximum pain. The prevalence of chronic pain was 43.3%. In addition, the prevalence of chronic
pain with sarcopenia or presarcopenia was 29.8%. A logistic regression analysis revealed that the pressure pain threshold (odds
ratio: 0.82, 95% Cl: 0.95-1.02) and the EQ5D-5L (odds ratio: 0.58, 95% Cl: 0.36-0.76) were significantly associated with the
presence of chronic pain with sarcopenia or presarcopenia. Chronic pain with sarcopenia or presarcopenia was affected by
central sensitization. Therefore, CS should be evaluated in the elderly.

Abbreviations: ANOVA = analysis of variance, AWGS = Asian Working Group for Sarcopenia, BMI = body mass index,
CPPS = chronic pain with presarcopenia, CPR = chronic pain, CPS = chronic pain with sarcopenia, CS = central sensitization,
CSI = Central Sensitization Inventory, EQ5D-5L = The EuroQol 5-dimension 5-level, MMSE = Mini-Mental State Examination,
NCPPS = nonpain with presarcopenia, NCPR = Nonpain, NCPS = nonpain with sarcopenia, NRS = numerical rating scale, PCS
= Pain Catastrophizing Scale, PPT = pressure pain threshold, QOL = quality of life, SMI = skeletal muscle mass index, TSK-11
= Tampa Scale for Kinesiophobia-11, WPI = Widespread Pain Index.
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1. Introduction

Sarcopenia is defined as a functional disorder caused by a decline
in the quantity or quality of the skeletal muscle.!!! Sarcopenia is
often associated with falls, fractures, and disability in individu-
als with physical frailty.>* The prevalence of sarcopenia is 10%
to 26.6% among people aged > 65 years in Japan, and the inci-
dence increases with age.>®! Kitamura reported that Japanese
community-dwelling older adults with sarcopenia had a roughly
2-fold higher risk of all-cause mortality and the development
of disability compared with similar individuals without sarco-
penia.’! Also, older Japanese men and women who meet the
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Asian criteria for sarcopenia are at increased risk of all-cause
mortality and disability.!

Sarcopenia has recently been associated with chronic pain,
a complex and multidimensional condition affecting a high
percentage of older adults”’ and dramatically impacting their
functioning and well-being.[**! Older Japanese adults with low-
er-limb pain have poor muscle function and a higher risk of falls
and fractures."”! Furthermore, women with prevalent chronic
pain have been described as experiencing greater lower-limb
strength declines compared with those without pain.""! Chronic
pain may directly contribute to the progression of sarcopenia in
older women. In studies of community-dwelling older adults, the
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prevalence of chronic pain with sarcopenia was approximately
10%.1"2I Moreover, another study showed that older people with
chronic pain in Japan are at a higher risk of developing sarcope-
nia.l’ In Japan, the number of community-dwelling older adults
who require long-term care due to physical deterioration has
increased as a result of the rapidly aging population. However,
there are few reports on the association between chronic pain
and sarcopenia or “presarcopenia.”

Imai et al reported an association between chronic pain and
community-dwelling older adults with frailty; they also observed
that central sensitization (CS) was influenced by chronic pain
with frailty."¥ It has been proposed that CS is a physiological
phenomenon in which dysregulation in the central nervous
system causes neuronal dysregulation and hyperexcitability,
resulting in hypersensitivity to both noxious and non-noxious
stimuli."* Since community-dwelling older adults with chronic
pain can find it difficult to ease their pain, we speculated that
CS may be involved and that it would thus be important to
evaluate CS in these individuals. While CS may also be involved
in sarcopenia, this has not yet been reported. We conducted the
present cross-sectional study to clarify the relationship between
CS and chronic pain with sarcopenia or presarcopenia among
community-dwelling older adults.

2. Methods
2.1. Design and setting

Our study was cross-sectional in design and used data from a
community health checkup program in Kaizuka City, Japan.
The study involved a community-based health check conducted
in collaboration with the Osaka Kawasaki Rehabilitation
University and Kaizuka City Office. Three community centers
in Kaizuka were used to conduct the community health checkup
program.

2.2. Participants

This cross-sectional study was conducted in the city of Kaizuka,
Japan, from August 7 to September 9, 2021, with recruitment
occurring from July 1 to 25, 2021. There were 3 recruitment
criteria for participation: (1) living in Kaizuka City, (2) age > 65
years, and (3) no physician-ordered exercise ban. We published a
flyer for the community health checkup program in local news-
papers and placed the flyer in public offices such as city hall. The
inclusion criteria were as follows: age > 65 years, living at home,
and able to both walk outdoors and perform activities of daily
living independently. Individuals who were unable to respond to
questions because of cognitive impairment were excluded.

2.3. Ethical considerations

This study was approved by the Ethics Committee of the Osaka
Kawasaki Rehabilitation University (OKRU30-A016; July
9, 2019) in Japan and conformed to the 2008 Declaration of
Helsinki Human Rights guidelines. Before the study started,
written informed consent to participate was obtained from each
subject. In addition, we completed the STROBE checklist for
cross-sectional studies and adhered to the guidelines.

2.4. Primary outcome

The Central Sensitization Inventory (CSI) was developed as a
screening tool to identify and quantify patients with CS-related
symptoms.['*51 The CSI-9 (a short version of the CSI) is a
symptomatological and self-reported questionnaire consisting
of 9 items assessing health-related symptoms that are common
among individuals with CS syndromes.l'! To assess CS, we
evaluated subjects’ pressure pain threshold (PPT). The PPT was
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determined by a trained physical therapist based on a standard-
ized testing protocol.l'’? The PPT was evaluated on the dominant
side of the subject’s extensor carpi radialis longus muscle (5cm
distal to the lateral epicondyle). When the PPT is assessed at a
distant, healthy site, it reflects systematic altered pain process-
ing, which may be related to CS.I"® The PPT was assessed with
an FPX50 algometer with a 1-cm? probe (Wagner Instruments;
Greenwich, CT, USA). The pressure was applied at 1N/s until
the subject verbally indicated when the sensation became pain-
ful.'”? The PPT test was repeated 3 times at 30-s intervals, and
the mean value was recorded.

2.5. Secondary outcomes

2.5.1. Pain assessments. The participants completed a
numerical rating scale for the assessment of their pain intensity:
0 = no pain and 10 = highest possible degree of pain. We
administered the Widespread Pain Index (WPI) to assess the
presence of pain at 19 designated body locations (e.g., left upper
arm, right lower leg). Each location corresponded to 1 point.
All WPI items were summed to yield a total score, with higher
scores indicating greater and more widespread pain.

2.5.2. Pain-related assessments. Pain-related catastrophizing
was measured by the Japanese version of the Pain Catastrophizing
Scale, which has been confirmed to have internal consistency and
criterion validity.['*?% Kinesiophobia was assessed by the Japanese
version of the 11-item Tampa Scale for Kinesiophobia-11 (TSK-
11), which shows better internal reliability, identical construction,
and known group validity than the 17-item version.”!! Each
item of the TSK-11 is scored on a 4-point scale from 1 (strongly
disagree) to 4 (strongly agree).

2.5.3. The 5-level EuroQol 5-dimension instrument. The
S-level version of the EuroQol 5-dimension test (EQS5D-5L)
is an instrument that standardizes various diseases commonly
used as a complementary assessment for existing health-related
quality of life (QOL) measures.??? It generates a single index that
describes the patient’s health state based on a 5-point scale for
each parameter. These values are expressed numerically, ranging
from 0 (dead) to 1 (full health). The scores can be converted
into a weighted index (EQ-5D index) using the EQ-5D-5L
Crosswalk Index Value Calculator downloaded from the
EuroQol website.l?! The score of the EQ-5D index ranges from
0.111 to 1, where 1 represents preferred health. We used the
Japanese version of the EQS5D-5L; the Japanese scoring system
has been established as valid and reliable.’*!

2.5.4. Body composition. Each subject’s body mass index was
calculated by dividing their body weight (kg) by their height
squared (m?). The appendicular skeletal muscle mass index
was derived from the appendicular muscle mass (kg) divided
by height squared (m?) using a bioelectrical impedance device
(InBody270; InBody, Tokyo). Body fat percentage was also
measured using this device. Low muscle mass was defined as a
height-adjusted skeletal muscle mass < 7.0kg/m? for men and
< 5.7kg/m? for women.

2.5.5. Muscle strength. Muscle strength was measured as
handgrip strength, which is significantly associated with whole-
body muscle strength.”?’) The maximum voluntary isometric
handgrip strength was measured using a hand dynamometer
(Grip-D; Takei, Niigata, Japan) with the subject’s dominant
hand while they were in a standing position. Weakness was
defined by maximum grip strength cutoff values of <26kg for
men and <18kg for women.

2.5.6. Gait speed. For assessing gait speed, the subject
was instructed to walk 6.4 m (divided into 2 2.0-m zones at
each end and a 2.4-m middle zone) at a speed they found
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comfortable. The time needed (in seconds) to pass the 2.4-m
middle zone was measured to calculate gait speed (m/s). The
subject could use a cane or walker if they were unable to
perform the gait test independently. The average from 5 gait
tests was used for the evaluation. Slowness was defined as a
walking speed < 1.0 m/s.

2.5.7. Sarcopenia assessment. We defined sarcopenia using
the Asian Working Group for Sarcopenia (AWGS) consensus
recommendations based on meeting all of the following
outcomes: low muscle mass (<7.0 kg/m? for men and <5.7 kg/m?
for women), low muscle strength (<26kg for men and < 18kg
for women), and slow gait speed (<1.0 m/s).°! Presarcopenia
was defined as skeletal muscle mass loss without low physical
function.

2.6. Comparisons

First, we divided the subjects into those with chronic pain (the
chronic pain group) and those without chronic pain (the non-
chronic pain group). We also assessed the presence of chronic
pain, which was defined as related symptoms within the month
prior that had continued for > 3 months and corresponded to
an numerical rating scale score of >1 at the site of maximum
pain.l”!

To further compare the chronic pain and nonchronic pain
groups, we subdivided the proportions of subjects with sar-
copenia, presarcopenia, and nonsarcopenia (robust) in each
group: chronic pain with sarcopenia (CPS), chronic pain with
presarcopenia (CPPS), robust chronic pain (CPR), nonpain
with sarcopenia (NCPS), nonpain presarcopenia (NCPPS), and
robust nonpain (NCPR). The classification of sarcopenia was as
described in the Sarcopenia assessment.

2.7. Statistical analyses

There was an insufficient number of male subjects; therefore, we
decided to include only female subjects in the analysis because
all the outcome measurements could be affected by unequal
numbers of males and females. To account for missing data, our
statistical plan was to use multiple imputations. To avert bias
caused by missing data, multiple imputations is a procedure
used to replace missing values with other plausible values by
creating multiple filling-in patterns. It is also recognized as an
alternative approach to analyzing incomplete data sets.!?"!
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We used unpaired #-tests and Mann-Whitney U tests to eval-
uate significant differences between the chronic pain and non-
chronic pain groups. We performed a 1-way analysis of variance
(ANOVA) to assess differences in continuous outcome measures
between each pair of groups and then applied corrections from
Tukey post hoc tests. The other outcomes were examined using
Kruskal-Wallis tests. We conducted logistic regression analyses
to identify the factors most strongly associated with CPS and
CPPS.

To clarify the relationship between CS and chronic pain with
sarcopenia or presarcopenia, we conducted the logistic regres-
sion analysis. There were 2 regression models: 1 used crude odds
ratios (ORs), and the other used adjusted age and body mass
index ORs. The presence of CPS and CPPS was the dependent
variable in both models. Factors related to CSI with significant
differences in ANOVA were included in the logistic regression
analysis. The potential EQSDSL score ranges from 0.111 to 1,
and the logistic is usually considered as a single point, but this is
difficult to do for the EQ5DSL, so we adjusted the value to 0.1.
The significance level was set at P < .05 for all statistical analyses,
which were conducted using SPSS ver. 26.0 (IBM, Armonk, NY).

2.8. Sample size

We calculated the required sample size for the logistic linear
regression analysis using G*power with a power of 80%, an
effect size of 0.15, and a significance level of 0.05. The minimum
required sample size was 77.

3. Results

A community health checkup program expected 201 people to
attend, but 52 did not; thus, 149 older adults participated in the
program. Forty-five subjects did not complete all of the evalua-
tions (n = 25) or failed to meet the inclusion criteria (n = 9). The
final number of subjects included in the analyses was 113 older
adults (Fig. 1).

3.1. Participant characteristics and chronic pain status

Table 1 summarizes the characteristics of the participants
(n = 113). In addition, of the 113 participants, 49 (43.4%)
had chronic pain. The chronic pain group showed significantly
higher Central Sensitization Inventory (CSI)-9 (P = .005) and
PPT (P =.011) than the nonchronic pain group. In addition, the

N=201

People who applied to participate in our study

A 4

Participants in our study
N=149

A 4

Non-participants N=52

Incomplete data (n=25) and

A 4
Participants
N=113

Figure 1. Flowchart of inclusion and exclusion criteria for this study.

A 4

failed to meet the inclusion
criteria (n=9)
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Characteristics of the chronic pain and nonchronic pain groups of community-dwelling older adults.
Characteristic Total (n =113) Chronic pain (n = 50) Nonchronic pain (n = 63) P
Age (yrs) 76.3 (5.6) 77.5(6.1) 75.3(5.1) 12
BMI (kg/m?) 22 4(3.2) 22.8(3.1) 22.1(3.2) 201
SMI 6 (0.6) 5.6 (0.6) 5.6 (0.6) .693
MMSE 28 5(2.3) 28.4 (2.5 28.5(2.0) 672
Education (years) 11 6(2.1) 11.6 (2.2 12.0(2.1) .348
(] 0(5.1) 8.4(9.8) 5.9 (4.6) .005
PPT 15 8(5.3) 13.9 (4.5) 17.3 (6.0) 011
NRS at the site of maximum pain 8(1.8) 3.5(1.5) 1.7(1.0) <.001
WPI 6(2.3) 321 0.3(0.8) <.001
Site of pain, n (%): <.001

Shoulder or neck 7 (6.8) 5(11.1) 2 (3.3

Back 9(8.7) 6(13.3) 3(4.6)

Lower limb 14 (13.6) 11 (24.4) 3(4.6)

>3 sites 13 (12.6) 13 (26.5) 0
PCS total score 12.0(11.8) 16.1 (12.6) 8.9(9.9 <.001
TSK-11 19.1 (6.4) 20.3(6.4) 18.2 (6.2 .031
EQ5D5L 0.8 (0.14) 0.74(0.12) 0.88 (0.13) <.001
Gait speed (m/s) 1.36 (0.23) 1.3(0.2) 1.41(0.2) .005
Grip strength (kg) 20.6 4.2 20.0 4.5) 21.3(4.2) 131

Data are mean (SD) or count (%).
BMI = body mass index, CSI =

Central Sensitization Inventory, EQ5D5L = five-level EuroQol 5-dimension, MMSE = Mini-Mental State Examination, NRS = numerical rating scale, ns = nonsignificant,

PCS = Pain Catastrophizing Scale, PPT = Pressure pain threshold, SMI = skeletal muscle mass index, TSK-11 = Tampa Scale for Kinesiophobia, WPI = Widespread Pain Index.

chronic pain group showed significantly higher pain intensity
(P <.001), WPI (P < .001), and PCS total score (P < .001) than
the nonchronic pain group (Table 1). EQSDSL (P < .001) and
gait speed (P = .005) were significantly lower than those of the
nonchronic pain group.

3.2. Subject characteristics by chronic pain and sarcopenia
status

Table 2 summarizes the proportions of sarcopenia and presarcope-
nia subjects with and without chronic pain and compares the out-
come measures between these groups. The PPT values in the CPS
group were significantly lower than those of the NCPS (P = .018)
and NCPR (P = .008) groups (Table 2). The CPR group showed
significantly higher CSI-9 than the NCPR group (P = .025), but
there were no significant differences in the other groups.

In the pain-related assessments, the CPS group showed sig-
nificantly higher pain intensity than the NCPPS (P = .009) and
NCPR groups (P = .007), and pain intensity in the CCPS group
was significantly higher than that in the NCPR group (P = .024).
The EQSDSL values in the CPS group were significantly higher
than those of the NSPPS (P = .027), and NCPR group (P =.011).
The EQSDSL values in the CPPS group were significantly higher
than those of the NCPS (P =.008), NCPPS (P = .041), and NCPR
group (P = .001). The EQSDSL values in the CPR group were
significantly higher than those of the NCPS (P = .021), NSPPS
(P = .003), and NCPR group (P < .001). In addition, the CPR
group’s PCS total score was significantly higher than that of the
NCPS (P =.008), NSPPS (P = .031), and NCPR group (P < .001).

In the physical assessments, gait speed in the CPS groups
was significantly slower compared to the NCPPS (P = .038)
and NCPR groups (P = .044). In addition, grip strength in the
CPS group was significantly lower compared to the NCPPS
(P =.011) and NCPR group (P < .001) (Table 2). Grip strength
in the NCPS group was significantly lower compared to the
NCPPS (P < .001) and NCPR group (P < .001).

3.3. Logistic regression analysis of chronic pain with
sarcopenia or presarcopenia

The results of the logistic regression analysis are presented in
Table 3. CSI and PPT were used to assess CS, but the ANOVA

results showed no significant difference in CSI. In addition, the
PPT, PCS, and EQ-5D-5L demonstrating significant differences
in ANOVA were designated as independent variables. Based on
this analysis, the PPT (OR 0.82, 95% CI: 0.95-1.02, P < .001)
and the EQSDSL (OR 0.53, 95% CI: 0.36-0.76, P = .001) were
identified as significant factors associated with the presence of
chronic pain with sarcopenia or presarcopenia.

4. Discussion

We sought to reveal the relationship between chronic pain and
sarcopenia or presarcopenia among community-dwelling older
adults. The prevalences of CPS and CPPS were 9.7% and 21.4%,
respectively. Compared with the CPS and CPPS groups, the NCPS,
NCPPS, and NCPR subjects differed in the PPT and EQSDSL.
However, there were no significant differences for the CSI-9,
although the outcome was higher in all of the chronic pain groups.
In addition, the PPT and EQS5D-5L were significantly associated
with the presence of chronic pain with sarcopenia or presarcope-
nia. Chronic pain with sarcopenia or presarcopenia was affected
by CS, and thus CS should be evaluated in the elderly.

The prevalence of CPS among community-dwelling older
adults in the present investigation (9.7%) was similar to a
previous study.'?! However, the rate increased to 19.5% when
including chronic pain with presarcopenia. There have been
many investigations of pain and frailty in Japan, but to the best
of our knowledge, there are few reports on the prevalence of
sarcopenia or presarcopenia and chronic pain.">?! In addition,
there are no reports of an association between chronic pain with
sarcopenia or presarcopenia and central sensitization; our pres-
ent findings thus provide a useful starting point for this topic.

The PPT, a type of quantitative sensory test (QST), is currently
the standard for identifying pain sensitization.*%! Peripheral sensi-
tization can be measured when the PPT of an affected area is eval-
uated. On the other hand, CS can be evaluated when the PPT is
measured outside the affected area. In the present study, the PPT
was measured after confirming there was no pain at the measure-
ment site. Thus, CS was likely involved in the pain of the CPS and
CPPS subjects in this study. CS results in a state of nervous sys-
tem hypersensitivity to pain,3! facilitation, central amplification
of nociception, and decreased pain inhibition.*?! This can result
in secondary hyperalgesia at unaffected tissue sites and wide-
spread hyperalgesia at multiple sites on the body.?! The reality
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Characteristics and comparison of outcome measures among the groups.

Chronic pain

Nonchronic pain

Sarcopenia (n=11) Presarcopenia (n = 23)

Robust (n = 16)

Sarcopenia (n=11) Presarcopenia (n =22) Robust (n = 30) P

Age 79.3 (5.6) 76.3(5.8) 75.6 (4.7)
BMI (kg/m?) 21.6(1.9) 21.7 (2.4) 25.3(3.5)
SMI 5202 5.3(0.2 6.3 (0.6)
MMSE 28.2(1.8) 28.7(1.9) 282 (2.2
Educatiuon period 10.9 (2.0) 11.9(2.6) 11.7(1.8)
(vear)
NRS at the site of 41 (1.8 3.0(1.4) 3.0(1.3
maixmum pain
WPI 4.1(2.8) 2.5(1.0) 2.3 (1.5
Site of pain, n (%)
Shoulder or 6 (5.3) 6 (5.3) 0(0)
Neck
Back 0(0) 5(4.4) 2(1.8)
Lower limb 6 (5.3 2(1.8 5(4.4)
More 3 site 7(1.8) 5(4.4) 2(6.2
PCS total score 12.5(11.8) 13.4(12.3) 22.7(12.4
csl 7.8 (6.6) 7.3(5.8) 10.1 (4.5)
TSK-11 19.7 (6.3) 19.9 (6.4) 21.4(7.0)
Pressure pain 12.4(3.2) 13.2 (4.6) 16.0 (4.6)
threshold
EQ5D5L 0.76 (0.1) 0.76 (0.11) 0.71(0.13)
Gait speed (m/s) 1.23(0.16) 1.34(0.3) 1.26 (0.2)
Grip strength (kg) 16.6 (1.3) 21.1 (21 20.1 (6.9

77.9(7.0) 74.8 (3.6) 749(5.2) 231
215 3.0% 20.3 (2.1)% 236 3.1t <.001
4.9 (0.4 5.2 (0.9t 6.1(0.4"1  <.001
27.3(5.1) 28.8 (1.4) 29.1(1.3) 283
11.3(1.6) 11.8 (4) 12.5(2.4) 391
2222 1.7 (1.4 16 @1t  .001
001t 0.4 (1.0 1.1 0.2(0.8"1t <.001
1(0.9) 3(2.7) 0(0)
0(0) 1(0.9) 1(0.9)
0(0) 0(0) 3(2.7)
000 0(0) 000
6.3 (8.6)F 1.79.7% 7.8 (0.4t .001
6.4 (5.7) 6.6 (5.0) 5.2 (3.6)% 051
17.4 (6.3) 19.2 (6.1) 17.6 (6.4) 354
17.6 (4.9)* 16.1 (4.7) 18.9 (7.1 1 .007
0.86 (0.15)t,f 0.84 (0.13 1,1 0.91 0.1+t <.001
1.34(0.2) 1.47 (0.21)* 1.41 (0.2 016
16.6 2.9)t 21.4 2.7 22.7 (4.4 <.001

*P < .05 vs chronic pain with sarcopenia.
1P < .05 vs chronic pain with presarcopenia.
3P < .05 vs robust chronic pain.

Data are mean (SD) or count (%).

BMI = body mass index; CSI = Central Sensitization Inventory; EQ5D5L = five-level EuroQol 5-dimension; MMSE = Mini-Mental State Examination; NRS = numerical rating scale; PCS = Pain
Catastrophizing Scale; PPT = Pressure pain threshold; SMI = skeletal muscle mass index; TSK-11 = Tampa Scale for Kinesiophobia; WPI = Widespread Pain Index.

Logistic regression analysis identifying the factors associated with the presence of chronic pain with sarcopenia or presarcopenia.

Independent variables Crude OR 95% CI P aOR* 95% CI P

PCS, total score 0.99 0.95-1.03 .65 0.98 0.95-1.03 825
EQ5D5L index 0.52 0.36-0.77 .001 0.53 0.37-0.77 .001
PPT 0.81 0.72-0.89 <.001 0.82 0.73-0.92 <.001

*Adjusted for age and body mass index (BMI).

EQ5D5L = EuroQol 5-dimension 5-level, PCS = Pain Catastrophizing Scale, PPT = pressure pain threshold.

that community-dwelling older adults with chronic pain can find
it difficult to ease their pain suggests that CS may be involved.
Therefore, it is important to evaluate CS in these individuals.

Central sensitization may also augment or amplify symptom
intensity in patients with musculoskeletal disorders, such as
chronic lower back, knee, or shoulder pain.?>334 Imai et al®*!
reported that community-dwelling older adults with chronic pain
had significantly greater CSI values compared to those who did not
have chronic pain. However, in this study, CSI was not significantly
associated with the presence of chronic pain with sarcopenia or
presarcopenia. The possible reason for this result is that a different
method and comprehensive screening tool were used for assessing
CS syndromes, and thus CS and CS-related syndromes are not the
same. In addition, it can be difficult for community-dwelling older
adults to answer the CSI questionnaire. Imai et al’®*! showed that
chronic pain with prefrailty was associated with the CSI, but there
are similarities between frailty and CSI questions.

It has been reported that CS contributes to persistent pain
and health-related QOL.M" The EQSDSL is a subjective ques-
tionnaire, and while subjects can be aware of their pain, few
people are aware of their sarcopenia. An individual’s health-re-
lated QOL may be more closely involved in chronic pain and CS
than their sarcopenia status.

There are several limitations to the present study. First, the
sample size was small (n = 113), but as the survey was conducted
during a pandemic, it was difficult to recruit a greater sample size.
Second, the study’s cross-sectional design precluded the assump-
tion of a causal relationship between CS symptoms and chronic
pain with sarcopenia. Third, study data were obtained from a sin-
gle city, which limits the generalizability of the results, as meaning-
ful activities in daily life are also affected by geographic location.
Therefore, sampling bias cannot be ruled out. Forth, because the
number of factors that can be collected in this study was limited,
we were not able to investigate socioeconomic factors. Finally,
compared to previous studies, subjects in this study had less pain.
Thus, compared to all individuals with chronic pain, our subjects’
symptoms might not have been as severe.

Regarding data availability, our research is not pub-
licly deposited, so please contact the authors if you need
information.

5. Conclusions

We investigated the relationship between CS and chronic pain
considering sarcopenia or presarcopenia status among com-
munity-dwelling older adults in a city in Japan. The PPT and
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EQSDSL index were significantly associated with the presence
of chronic pain with sarcopenia or presarcopenia. Chronic
pain with sarcopenia or presarcopenia was affected by cen-
tral sensitization, so CS should be evaluated in the elderly. In
the future, we would like to investigate the causal relationship
between chronic pain with sarcopenia and CS. We intend to
conduct this investigation as an intervention and prevention
study against CS.
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