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Abstract: Sarcopenia is a common health problem in older adults associated with age-related
loss of muscle mass and strength. Sarcopenia can cause low activity of daily living, increased
risk of falls, and low quality of life. This cross-sectional study investigated the prevalence
of sarcopenia and the association among personal factors, health factors, and sarcopenia in
older adults with knee osteoarthritis. Data were collected in 180 older adults with knee osteoarthritis
in a tertiary care hospital in Bangkok using the demographic questionnaire, the Thai version
of the 15-item Geriatric Depression Scale, the Knee and Osteoarthritis Outcome Score-Activities
of Daily Living Thai version, and the Strength, Assistance with walking, Rising from a chair,
Climbing stairs, and Falls questionnaire. Data were analyzed using descriptive statistics and
logistic regression.

Results revealed that the prevalence of sarcopenia in older adults with knee osteoarthritis
was relatively high (41.7%). The univariate logistic regression indicated that age, depression,
physical ability, and body mass index (BMI) were significantly associated with sarcopenia.
After controlling other factors, the multivariate analysis demonstrated that depression, poor
physical ability, and increased BMI significantly predicted sarcopenia; these three variables
together explained 56.2% of the total variance in sarcopenia. Gerontological nurse practitioners
and other healthcare professionals should focus on early screening and evaluating sarcopenia
in older adults with knee osteoarthritis. An intervention is imperative to manage, prevent, and
minimize sarcopenia and knee osteoarthritis severity by promoting physical activity, managing
depressive symptoms, and controlling body weight.
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Introduction

The conundrums of degenerative musculoskeletal
conditions have grown to be public health concerns in
global aging." Promoting active, healthy aging and
independent living, a new geriatric giant—sarcopenia—

has become more interested in providing risks reduction
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Sarcopenia among Older Adults with Knee Osteoarthritis

of geriatric care.® Sarcopenia is defined as skeletal
muscle disorders due to aging processes* leading
to decreased muscle strength, increased functional
impairment and disability, raised mortality, and lessened

2,3,5

quality of life.”” Sarcopeniaalso impacts musculoskeletal
conditions considerably; a high prevalence of sarcopenia
has been reported in the osteoarthritis (OA) population,
particularly knee OA.*" Recent evidence revealed that
sarcopenia not only influences knee OA progression
but also accelerates dependency or disability.*®"® While
knee surgery may enable, it does not fully regain physical
function.*' In older adults with sarcopenia and knee
OA, effective management seems far beyond advanced
surgery.® Undeniably, the sarcopenia and knee OA
entanglement will be more complex than required for
better understanding of comprehensive preventive care.’

The pathophysiologic nexus of sarcopenia and
osteoarthritis is documented on inflammaging and
age-related degeneration, lessening bone and skeletal

2,3,5,6 .
Moreover, evidence revealed that

muscle health.
sarcopenia in obese persons, called “sarcopenic obesity,”
plays a significant role in intensifying disease progression,
pain, and joints loading resulting in fall-related injuries
that increases the conundrum of knee OA on physical

and mental health in older adults.'®"

As people age,
the prevalence and impact of knee OA combined with
sarcopenia continue to broaden; thus, the burden and
costs of care will continue to increase.”'® Fortunately,
sarcopenia is a potentially modifiable risk factor in
preventing poor health outcomes.”'® Many lines of
evidence emphasized that the most effective method
is early detection of sarcopenia for diminishing the
development of disease and muscle weakness."®
Identifying sarcopenia in knee OA has become
more prevalent in geriatric care; unfortunately, the
care gaps have remained. Also, sarcopenia screening
instruments may be limited as these require advanced
equipmentand clinical training foradministration.>”"*
Notably, studies regarding sarcopenia were primarily
P13715 Tg date, there

has not been any study or publication regarding the

conducted in Western countries.
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prevalence or factors related to sarcopenia in older
adults with knee OA, particularly in Thailand. A better
understanding of sarcopenia and related factors in this
population is essential in enhancing geriatric care. Thus,
this study aimed to determine the prevalence and
predictors of sarcopenia among older adults with the
expectation to early detection and prevent or minimize
progressive deterioration of muscle loss as primary
prevention to address the risk of sarcopenia in older
adults with knee OA.

Review of Literature

Anew geriatric giant, sarcopenia, is a progressive
loss of musculoskeletal conditions or skeletal muscle
disorders due to aging processes.” > As people age,
muscle mass rapidly decreases about 1.5% up to
39 per year at 60 and older."* Evidence revealed that
sarcopenia has dramatically impacted musculoskeletal
conditions; moreover, sarcopenia has significantly
increased in the aging population, particularly knee
OA.”® Although the prevalence of sarcopenia varies
depending on different geographical locations, some
studies indicated that sarcopenia is prevalent, as
likely more than 309 of the knee OA population.”*®
In Thai older adults, the prevalence of sarcopenia in
community dwellers was 30.5%,"* and 10%® in urban
settings. Moreover, the impact of sarcopenia on health
outcomes in people with knee OA is phenomenal
regarding decreased muscle strength, increased functional
impairment and disability, raised mortality, and reduced

2,3,5

quality of life. Some evidence emphasized that

sarcopenia influences knee OA progression and

6-8,15 .
Effective

prevention is of concern for enhancing health outcomes

accelerates dependency or disability.

and quality of life; however, the nexus of sarcopenia
and knee OA is sophisticated.

Regarding factors related to sarcopenia, previous
evidence suggested that personal factors and health
factors are significant in predicting sarcopenia in older

adults with knee OA. For personal factors, an inflamm-
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aging (a state of innate immunity activating resulting
chronic progressive low-grade inflammation that develops
with advanced age) and age-related degeneration due
to advanced age and gender differences have become

2,3,5,7
Recent

significant factors in predicting sarcopenia.
evidence illustrated that increasing age contributes to
muscle and bone mass degeneration and gradually
decreases muscle health, leading to sarcopenia.”>' "'
Regarding gender differences, pathophysiological stances
indicated that the quantity of muscle mass is entirely
dissimilar between males and females. The inequality
of muscle mass depends on hormones level: estrogen,
testosterone, androgen, and growth hormone; these
hormones are vital in muscle mass formation, but it
also alters as people aged."® Undoubtedly, the prevalence
of sarcopenia is primarily reported in the female older
adult population, such as a study on sarcopenia among
older adults in England; the findings demonstrated
that females tended to have sarcopenia around 1.2
times higher than males.”

For health factors, many studies underlined
that body mass index (BMI), physical ability, number
of comorbidities, depression, and history of falls were
associated with sarcopenia. Regarding BMI, many

studies demonstrated that either low'*?*!

22,23

or high
levels of BMI correlated with sarcopenia in older
adults. Low BMI or low body weight are at risk of being
malnourished, and more likely to develop sarcopenia.'**'
Inolder adults, poor nutrition is related to degenerative
conditions, aging processes, and multiple-medication
involvement leading to malabsorption, digestive disorder,
and loss of appetite that potentially causes sarcopenia.'**"
Being overweight or high BMI is similarly associated
with sarcopenia, called “sarcopenic obesity” "*"" Further
based on biological consideration, increasing body
weight induced C-reactive protein (CRP) and cytokine
releasing that stimulate muscle breakdown, resulting
in sarcopenia.”*® Thus, sarcopenic obesity plays a
prominent role in intensifying knee OA progression,
pain, and joints loading resulting in fall-related injuries

that increase knee OA’s conundrum on physical and
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mental health in older adults.'"***

Regarding physical
ability, older adults with knee OA usually suffer from
pain resulting in physical inactivity and less muscle
contraction, whichis prone todevelop sarcopenia.”"** "’
Moreover, the number of comorbidities might impact
physical ability more severely, leading to poor physical
performances in older adults; recent research has
revealed that multiple comorbidities have a detrimental
effect on physical ability and increased the risk of

28,29

sarcopenia.” = Due to knee OA pathology and tremendous

suffering from disease, physical inactivity could lead
toless movementand ultimately develop sarcopenia.”*>®
Suffering from physical inactivity and knee OA severity
significantly impacts mental status, particularly late-life

. 17,19,22,24
depression.

The previous study emphasized
that older adults with depression are prone to release
inflammation makers—Interleukin-6 (IL-6), tumor
necrosis factor (TNF-QL), and C-reactive protein (CRP)—
that is responsible for muscle breakdown resulting in
an increased risk of sarcopenia development.'”"*?*%*
The other important factor related to sarcopenia is falls;
older adults with knee OA usually suffer from joint
stiffness and gait disturbance, leading to falls.*"*>*°
Experiencing falls or having a history of falls also

. 18,30
increases fear of fall

and physical inactivity exerting
risk for developing sarcopenia. Recent studies demonstrated
that one who experienced falls could have risks for
developing sarcopenia 1.6 times higher than those
who did not.” Importantly, nearly onefifth (18.6%)
of older adults with previous falls lately developed
sarcopenia.’” As previous studies mentioned earlier,
the mechanisms that underpin sarcopenia and its related
factors are not fully understood; however, sarcopenia
is modifiable. Therefore, early sarcopenia identification
may have the edge in promoting health and risk
stratifications that promote healthy active aging.
Effective sarcopenia prevention and risk reduction
are of concern in geriatric care. Recently, researchers
have shown an increased interest in identifying sarcopenia
in knee OA; unfortunately, the gaps of care have

remained regarding practical instrument limitation
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. . . 2,3,4
and exploring sarcopenia across populations.

Extensive research has been carried out on prevalence
and factors related to sarcopenia, mainly in Western
countries®®; unfortunately, no published study focuses
on early identifying sarcopenia in Thai older adults with
knee OA. Hence, this study aims to contribute to this
growing research area by exploring the prevalence of
sarcopenia and its associated factors in this population.

Study Aim

This study aimed to explore the prevalence
and associated factors of sarcopenia and predictability
of personal factors (age and gender), health factors
(physical ability, BMI, number of comorbidities,
depression, and history of falls), and sarcopenia in

Thai older adults with knee osteoarthritis.

Methods

Design: A cross-sectional study design was
employed and is reported here using the observational
studies in epidemiology—STROBE guideline checklists.**

Sample and Setting: The sample was older
adults aged 60 years and over diagnosed with knee
OA and received treatment at the orthopedics outpatient
unit at a tertiary care hospital, Bangkok, Thailand. A
convenient sampling technique was used to recruit
the prospective sample. Inclusion criteria were: 1)
having no cognitive impairment evaluated by using
the 6-item Cognitive Impairment Test—Thai version
with a score of 7 or lower, and 2) being able to
communicate in Thai. Prospective participants who
had a history of knee arthroplasty, hip arthroplasty,
or hand/wrist surgery within one year were excluded.

The sample size calculation, guided by Burmeister
and Aitken® regression analysis, set an expectation
of 20 participants per factor. In this study, there were
eight predicting factors; thus, the sample should be
160 participants. To accommodate missing data or
participant withdrawal, an additional 109 of the sample
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was added, and with rounding up, 180 participants
were then required.

Ethical Considerations: This study was approved
by the Institutional Review Board of the Faculty of
Medicine Ramathibodi Hospital (COA. MURA 2020/
1375). Informed consent was obtained from all
participants after study objectives, risks and benefits,
and participant rights were explained. The data collection
process started after the participants reported their
willingness and signed the informed consent. All information
provided was kept confidential and de-identified and
was to be used for educational purposes only.

Instruments: Data were collected by five
instruments:

The demographic data questionnaire was developed
from a literature review; this instrument consisted of
10 items which covered age, gender, history of falls,
comorbidities, body mass index (BMI), marital status,
educational level, duration of knee OA, history of a knee
injury, and knee OA severity diagnosed by orthopaedists
classified by Kellgren-Lawrence grading scale. The
questions were both multiple-choice and open-ended
questions.

The 6-item Cognitive Impairment Test—Thai
version (6CIT)*® was used to screen the cognition of
older adults. It comprises seven items, namely 1)
surrounding circumstance perception (3 items), 2)
attention (2 items), and 3) memory (1 item). The total
score ranges from O to 28 points. The scores higher than
7 points indicate a higher tendency to have a cognitive
impairment. Comparing with the Mini-Cog, the construct
and concurrent validity were acceptable (rg =-.44,p
<.001) and the test-retest reliability was .64

Thai Geriatric Depression Scale-15 (TGDS-
15) was translated into Thai by Wongpakaran and
colleagues.’® The TGDS-15, a short-form version,
consists of 15 items, divided into five positive and
ten negative items. Each item ranges from 0 (no) to
1(yes) for negative items; the reverse score is assigned
for the positive items. The total scores range from
0-15 points. The TGDS-15 total score is classified
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into three levels: no depression (0-4 points), indicated
depression (5-10 points ), and demonstrated depression
(11-15 points). The TGDS-15 is a reliable clinical
instrument with a sensitivity of .86, specificity of .91,
and Cronbach’s alpha of .82. In the present study,
the Kuder-Richardson (KR-20) reliability test in
180 older adults was .76

Knee and Osteoarthritis Outcome Score-Activity
of Daily Living (KOOS-ADL) was translated into
Thai by Chipinyo.’” This present study used the activity
of daily living subscale to assess physical ability, which
consists of 17 items, for example, “For the following
Activities - Descending stairs— please indicate the degree
of difficulty you have experienced in the last week due
to your knee.” Perceived difficulty with activities is
inquired using a 5-point Likert scale rating from
“0 = no difficulty” to “4 = extreme difficulty.” For
interpretation, all scores are collected, multiplied by
100, and divided by 68. The total possible scores range
from 0-100. A higher score indicates more capability
to perform physical ability. Initially, the KOOS-ADL,
Thai version, was used to test for reliability in 25 older
adults; Cronbach’s alpha coefficient was .90. *" In
this study, Cronbach’s alpha coefficient was .77.

The Strength, Assistance with walking, Rising
from a chair, Climbing stairs, and Falls (SARC-F)
questionnaire®® was used to screen sarcopenia, translated
into Thai by the co—authors with permission from the
original developer. The SARC-F consists of 5 items,
including muscle strength, chair stain test, walk upstairs,
and fall. The 2-choices, “0 = not difficult” and “2 =
difficult,” were used to rate items in the subscales of
muscle strength, walking, chair stand, and upstairs.
In fall subscales, fall frequency was assessed: never
fall (0 points), and = 4 times (2 points ). The SARC-F
total possible score ranges from O to 10; a score of >
4 indicates sarcopenia. A scoping review showed that
SARC-F demonstrated good sarcopenia diagnosis in
the elderly population (Area under the curve = 0.89;
959% CI10.86-0.92).> After translation with cognitive
interview methods,*® the SARC-F was piloted with
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20 older adults; the reliability testing by Cronbach’s
alpha coefficient was .85. For the present study, the
reliability of Cronbach’s alpha coefficient value was
.75

Data Collection: This was carried out from
September to December 2020. The Pl and two research
assistants, gerontological nurse practitioner graduate
students trained primarily for respective data collectors,
started recruiting eligible participants. Personal and
health information was collected via the Electronic
Medical Record (EMR) and interviews. The mandatory
protection of infection and transmission precautions,
social distancing recommendations, and COVID-19
screening were meticulously performed during data
collection. Structured interviews lasting 15-20 minutes
were conducted to complete the demographic questionnaire,
the TGDS-15, the KOOS-ADL, and the SARC-F
questionnaire.

Data Analysis: Demographic data were analyzed
using descriptive statistics. Univariate logistic regression
was used to examine associations of personal factors
(age and gender), health factors (physical ability, BMI,
number of comorbidities, depression, and history of
falls), and sarcopenia in older adults with knee OA.
Multiple logistic regression was used to examine the

predictability of personal factors and health factors.

Results

The participants were 180 older adults with
knee OA. Most were female (85.6% ) with an average
age of 70.5 years (SD = 6.35; range 60-85 years).
More than three quarters of the participants (76.1%)
had underlying diseases—dyslipidemia (54.4%),
hypertension (52.8%), and type 2 diabetes mellitus
(27.2%), respectively. Considering the knee OA
severity grading by Kellgren Lawrence grading (KL),
most participants experienced mild (KL level 2 =
37.8%) and moderate (KL level 3 = 37.2%). For
health factors (falls, depression, physical ability, and
BMI), the details are presented in Table 1.
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Table 1 Description of study variables (n = 180)

Variables Mean + SD n (%)
Age (years) 70.50 £ 6.35

60 - 69 82 (45.6)

70 - 79 83 (46.1)

>80 - 85 15(8.3)
Gender

Female 154 (85.6)

Male 26 (14.4)
Severity of knee OA*

KL-1 (Doubtful) 12 (6.7)

KL-2 (Mild) 68 (37.8)

KL-3 (Moderate) 67 (37.2)

KL-4 (Severe) 33(18.3)
Underlying diseases

No 43 (23.9)

Yes ** 137 (76.1)

Dyslipidemia 98 (54.4)

Hypertension 95 (52.8)

Diabetes 49 (27.2)

Cardiovascular diseases 30 (16.7)

Others 8(4.4)
Number of comorbidities 1.56+1.15

< 3 diseases 139 (77.2)

> 3 diseases 41 (22.8)
History of falls

Never 143 (79.4)

Yes 37 (20.6)
Depression 2.76+2.43

No 154 (85.6)

Yes 26 (14.4)
Physical ability 22.90+7.84
BMI (kg/m?”) *** 26.35+4.46

< 18.5 (Underweight) 5(2.8)

18.5-22.9 (Normal) 39 (21.7)

23.0-24.9 (Overweight) 31(17.2)

25.0-29.9 (Obese I) 73 (40.6)

> 30.0 (Obese II) 32(17.8)
Sarcopenia 3.41+1.48

No 105 (58.3)

Yes 75 (41.7)

* KL = Kellgren Lawrence; ** More than a single disease;
*** BMI = Body mass index with Asian criteria classification
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The prevalence of sarcopenia (41.7%) shows
the upward trend of sarcopenia prevalence increased
with age in both genders. Classified by age and gender,
the prevalence of sarcopenia for males were 33.3%
(60-69 yearsold), 46.2% (70-79 years old), and 100%
(over 80 years old), respectively. For females, the

100.0%
75.0%
50.0%
33.3%
30.1%
25.0% V/
. _

60-69Y

46:2%

prevalence of sarcopenia was 30.1% (60-69 years old),
42.9% (70-79 years old), and 90.9% (over 80
years old), respectively (Figure 1). In addition, the
SARC-F Questionnaire used to determine the accuracy
testing of the prediction equation for sarcopenia reveals
72% sensitivity, 85.7% specificity, 80% predictability.

100.0%

M Male
90.9%

% Female

42.9%

70-719 Y >80Y

Figure 1. The prevalence of sarcopenia stratified by age and gender

Table 2 illustrates univariate logistic regression.
The findings revealed that only age, depression, physical
ability, and BMI were significantly associated with
sarcopenia. In the multivariate analysis (Table 3),
the findings demonstrated that all variables explained
56.2% of the variance of sarcopenia with three

significant predictors: depression, physical ability,
and BMI. After controlling other predictor variables
in the model, an older adult with knee OA, who had
depression, had low physical ability and was obese,
was 1.69 times, 7.63 times, and 5.28 times more
likely to develop sarcopenia.

Table 2 Univariate logistic regression of personal factors, health factors, and sarcopenia (n = 180)

Sarcopenia

. Crude ORs
Variables Yes (n =75) No (n=105) B (95%CI) p-value
n (%) n (%)
Age .054 1.056 (1.007-1.108) .026
Number of comorbidities (= 3) .023  1.023 (.791-1.324) .861
History of falls (yes) .494 1.640 (.793-3.392) .182
Mean depression scores .626 1.870 (1.339-2.613) <.001
(2.76 £2.43)
Mean physical ability scores 2.131 8.430(4.346-16.351) <.001

(22.90 + 7.84)

Vol. 26 No. 1
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Table 2 Univariate logistic regression of personal factors, health factors, and sarcopenia (n = 180) (Cont.)

Sarcopenia
Variables Yes (n=75) No(n=105) B (Egusdte%(():il)s p-value
n (%) n (%)
Gender
Male 13(17.3) 13(12.4) Reference
Female 62 (82.7) 92 (87.6) .394 1.484 (.645-3.415) .353
BMI
Normal 8 (10.7) 31(29.5) Reference
Underweight 1(1.3) 4(3.8) -.032 .969 (.095-9.908) .979
Overweight 9(12.0) 22 (21.0) .461 1.585 (.529-4.753) .411
Obesity I 37 (49.3) 36 (34.3) 1.382 3.983 (1.615-9.821) .003
Obesity 1T 20 (26.7) 12(11.4) 1.865 6.458 (2.245-18.577) .001
Abbreviations: ORs= Odds ratios; CI= Confidence interval
Table 3 Multivariate logistic regression of personal factors, health factors, and sarcopenia (n = 180)
r ni .
Variables Yes (n = §735c)0p1:o ?n =105) B Adjusted ORs p-value
n(%) n(%) (95%CI)
Age .038 1.039 (.965-1.118) .312
Number of comorbidities (= 3) -.108 .898 (.623-1.294) .564
History of falls (yes) .686 1.985 (.679-5.802) .210
Mean depression scores 527 1.694 (1.064-2.697) .026
(2.76 £2.43)
Mean physical ability scores 2.003 17.637(3.772-15.465) <.001
(22.90+17.84)
Gender
Male 13(17.3) 13(12.4) Reference
Female 62 (82.7) 92 (87.6) 173 1.189 (.338-4.185) .788
BMI
Normal 8 (10.7) 31 (29.5) Reference
Underweight 1(1.3) 4(3.8) -.337 .714 (.018-27.858) .857
Overweight 9(12.0) 22 (21.0) 1.366 3.919 (.835-18.385) .083
Obesity [ 37 (49.3) 36 (34.3) 1.666 5.289(1.312-21.322) .019
Obesity 11 20 (26.7) 12 (11.4) 1.535 4.639 (.887-24.276) .069

-2LL=147.194; Nagelkerke R® = .562; Abbreviations: ORs= Odds ratios; CI= Confidence interval

Discussion

This cross—sectional study explored the prevalence
of sarcopenia and the relationship between personal
factors, health factors, and sarcopenia in older adults
with knee OA. One interesting finding is the high
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prevalence of sarcopenia (41.7%) in older adults
with knee OA mutually shared both males and females,
and was higher than previous studies conducted in
Thai older adults.'®'® The findings were contrary to
previous studies, possibly because advancing age,
comorbidity, and a high BMI could increase the chance
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of developing sarcopenia.”"*>*" Also, the sarcopenia
assessment tool used in this study is different from
1% 1n the present study, the SARC~-F questionnaire

demonstrated reliable, practical administration with

others.

time-efficient in completing sarcopenia screening.
Although the SARC-F questionnaire is a simple
screening tool, its reliability, validity, and accuracy
indicated exceptional value in identifying sarcopenia
in this study (729% sensitivity, 85.7% specificity, 80%
predictability ). The evidence from the study suggests
that the SARC-F questionnaire might be a plausible
assessment for routinely early sarcopenia detection,
which takes 1-2 minutes to complete, but to evaluate
this tool with an objective measure such as bioelectrical
impedance analysis (BIA) is needed for clinical diagnosis.
However, applying practical sarcopenia assessment
strengthens the professional role of gerontological nurse
practitioners and other healthcare teams in daily
assessing and early sarcopenia screening for promoting
health and serves global plans for improving measuring
and monitoring health and well-being in this population.

Poor physical ability, increased BMI, and
depression are significantly associated with sarcopenia.
This finding was supported by prior evidence on factors

.. . 12,14,21,25-27
predicting sarcopenia.

Our findings emphasized
that poor physical ability predicts sarcopenia, which
furthers support the idea of biological aspects
underpinning interconnections in that inactivity plus
aging-related decline impacts the musculoskeletal
system resulting in lessening motor neurons and muscle
fibers, increasing loss of muscle strength, and decreasing
muscle enzymes, which extends muscular systems
dysfunction."® Evidently, sedentary older adults potentially
decrease muscle strength by around 10-159% per week,”"
which intensifies the mechanism of sarcopenia-related
activity resulting in poor health outcomes.” Notably,
most of the participants in the present study had mild-
moderate knee OA severity 1 (Kellgren Lawrence level 2
and 3) and weight-bearing deficits, most likely increased
knee joint pain, stiffness, and loss of joint function

resulting in physical inactivity and poor functional
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ability in daily living.>'"***" Thus, the more inactivity,
the worst muscle mass and strength lead to decline,
and significant physical consequences increase the
risk of developing sarcopenia.'’

An increased BMI—obesity level | (BMI = 25.0-
29.9 kg/m”) was significantly associated with sarcopenia.
Our findings concur with the existing literature'***
regarding being overweight or obese can increase the
risk of sarcopenia. From pathological standpoints,
increased body weight affects glucose metabolism
and insulin resistance, increases C-reactive protein
(CRP), and stimulates cytokine production, inducing
muscle breakdown resulting in sarcopenic obesity.>
From a clinical perspective, the more increased body
weight, the more exceeded loading of knee joints and
increased pain; later, pain-induced physical limitation
accelerating muscle loosening and weakness, which
are more prone to develop disability and sarcopenia.”"
Perspectives on aging in early years, sarcopenia and
obesity seems unrelated; actually, sarcopenia occurring
with obesity—sarcopenic obesity—mutually reinforces
musculoskeletal decline, increasing morbidity and

.. 12,23,25
mortality.

As knee OA is more prevalent in obesity,
more research on sarcopenic obesity is required in this
population. Notably, several questions about being
underweight and sarcopenia remain unanswered at
present.

For depression, the study findings demonstrated
that depression is strongly associated with sarcopenia;
these findings are in line with previous studies.”***°
Asknee OA symptoms fluctuate over disease trajectory,
struggle with feelings on physical and psychosocial
suffering may trigger depression in older adults.”"****'
Depression might lead to mood disorder, anorexia,
and decreased food and low protein intake, contributing
to a low level of muscle mass and a greater tendency

to develop sarcopenia in older adults.”*'

On physical
aspects, depression not only triggers fatigue, physical
inactivity, and decreased muscular strength in older
adults, but its combination also stimulates sarcopenia.®

In addition, increased inflammation biomarkers due
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to depression—Interleukin-6 (IL-6), tumor necrosis
factor (TNF-QL), and C-reactive protein (CRP)—play
avital role in influencing the process of muscle loss that
leads to sarcopenia.”® For older adults with chronic
illness, late-life depression on physical limitation has
been well-documented, yet underdiagnosis seems more
prevalent. Notably, our findings here may shed light
on shared coexisting risk factors between depression
and sarcopenia—physical inactivity, increased inflammation
biomarkers, and age-related conditions—in older adults
with knee OA.

‘While most outcomes were promising, a finding
in the multivariate analysis model was unexpected and
suggested that age, gender, number of comorbidities,
and history of falls are not significantly associated
with sarcopenia. Generally, increased age is related
to musculoskeletal decline and sarcopenia'®'®; what
is surprising is that no association between age and
sarcopenia was identified in the adjusted model. This
rather contradictory result may be due to other factors
that might dominate the impact of age on sarcopenia;
thus, considering only a chronological age in predicting
sarcopenia needs to be interpreted with caution. Recent
evidence revealed that nutrition status and inflammaging
(biological aging) might involve age-related musculoskeletal

decline in older adults.>***

Although malnutrition was
not found in the present study, being overweight with
chronic degeneration due to knee OA might induce
inflammaging processes, activate insulin resistance,
and decrease physical ability leading to sarcopenia.” *"*®
Although findings seem less persuasive, it has highlighted
a non-linear association between sarcopenia and
chronological age. Thus, an increasing sample focusing
on biological aging in heterogeneous groups, particularly
in overweight people, is needed for entirely further
exploration.

On the question of gender and sarcopenia,
surprisingly, no evidence of the significant association
between gender and sarcopenia was detected. It seems
possible that sarcopenia is sophisticated; thus, only

gender seems incapable of explaining this phenomenon.
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Recent evidence indicated that the risk factors for
sarcopenia might depend on both advanced age and
being gender-specific.”>>° Decreasing muscle mass
strength and quality in older adults, the hormone
alteration—estrogen, testosterone, androgen, and growth
hormone—has changed over time due to aging processes,
but these changes have not altered only because of being

2,3,5,

gender-specific. *! Concerning gender differences

in developing sarcopenia, females generally have less

2,3,5,14,15,21

muscle mass and a higher prevalence of

sarcopenia than males'*'®; however, these differences
might be influenced mainly by age. Notably, most
participants in the present study were female; these
data might be insufficient to support gender-specific
aspects. A higher prevalence of sarcopenia in females
found in this study may not necessarily imply causality;
hence, the association between gender and sarcopenia
need to be interpreted with caution. Exploring coexisting
factors of sarcopenia focusing on gender-specific is
required in this population.

Regarding a number of comorbidities and
history of falls, the findings demonstrated no associations
with sarcopenia, which were inconsistent with the previous

7,17,26,28-31 v e,
For the number of comorbidities,

studies.
previous evidence underlined that the metabolic syndromes
inducing insulin resistance and malnutrition, increasing
cytokine relating muscle breakdown, and decreasing
muscle mass and strength lead to sarcopenia.”’ What
we found, very surprisingly, is that metabolic syndromes
were common, yet no association was identified between
the number of comorbidities and sarcopenia. This result
may be explained because sarcopenia progression
might depend on age-related change, muscle quality /
quantity, malnutrition, and poor physical activity rather
than the number of comorbidities. Thus, well-control
health conditions in older adults with knee OA seem
beneficial. Remarkably, all participants visited the
orthopedic outpatient department for health check-
ups assuming that their health conditions had been
well-controlled. Therefore, it remains unclear to which
degree of health conditions or metabolic syndromes
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can be attributed to sarcopenia. For the history of
falls, the findings of the present study were contrary
to previous studies. A possible explanation is that no
report of fall history might depend on a self-report
fall assessment, which might cause misunderstanding
of the definition of falls. Thus, no falling information
obtained from that assessment might be an under
report, leading to incongruence with previous studies.

Despite being a cross-sectional design, this study
offers some insight into sarcopenia screening, the
prevalence, and related factors in older adults with
knee OA. As mentioned, sarcopenia is widespread and
significantly impacts musculoskeletal systems leading
to dependency and disability in older adults with knee
OA. Hence, providing effective prevention is of necessity.
Early identification of sarcopenia improves geriatric
care quality and strengthens nurses’ professional roles
in promoting healthy, active aging in this population.

Limitations

Most of the participants were female older adults
with knee OA; thus, the findings might not be generalized
to male older adults. As a single-site study in an urban
area, generalizability to other settings may be limited.
Sarcopenia and knee OA nexus are complex; another
limitation may be the lack of information on influenced
variables or effect modification factors testing.

Conclusions and Implications for
Nursing Practice and Research

This study has underlined a practical sarcopenia
screening and a high prevalence of sarcopenia in older
adults with knee OA. Our study reinforces the evidence
of depression, physical ability, and BMI in predicting
sarcopenia. As sarcopenia is potentially reversible,
early identifying sarcopenia is essential. The contribution
of this study has been to suggest the roles of geriatric
nurses in early screening of sarcopenia to improve risk
stratification and design better management in delaying

Vol. 26 No. 1

theknee OA severity and preventing its related consequences.
Notably, further study is needed to fully understand
sarcopenia and its impact on various knee OA severities,
either with or without surgical treatments. Considerably
more work will need to be done to investigate sarcopenia
in large sample sizes, and diverse settings (nursing home
residents or hospital settings) and locations (urban and
rural areas). Future research also needs to examine
more closely the biological link of sarcopenic obesity,
knee OA, and its consequences for translation into
practice and enhancing care quality in this population.
In addition, the instrument to measure sarcopenia—
the SARC-F Questionnaire—needs further testing for
construct validity with an objective measure such as
bioelectrical impedance analysis (BIA) before using

it in clinical diagnosis.

Acknowledgments

The authors would like to thank all participants
in this study, the Mahidol University Alumni and the
Navamindradhiraj University, for research scholarship
and funding support.

References

1. World Health Organization (WHO). Musculoskeletal
conditions [Internet]; 2021 [cited 2021 Aug 22].
Available from: https://www.who.int/news-room/fact-
sheets/detail /musculoskeletal -conditions

2. Morley JE. The new geriatric giants. Clin Geriatr Med.
2017;33(3):xi—xii. doi:https://doi.org/10.1016/j.
cger.2017.05.001

3. Papadopoulou SK. Sarcopenia: a contemporary health
problem among older adult populations. Nutrients. 2020;
12(5):1293. doi: 10.3390/nul12051293.

4. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y,
Cederholm T, Landi F, et al. Sarcopenia: European consensus
on definition and diagnosis Report of the European Working
Group on Sarcopenia in Older People. Age Ageing. 2010;
39(4):412-23.

131



10.

11.

12.

13.

14.

15.

132

Sarcopenia among Older Adults with Knee Osteoarthritis

Tournadre A, Vial G, Capel F, Soubrier M, Boirie Y.
Sarcopenia. J Bone Spine. 2019;86(3):309-14.
Anmirthalingam H, Cicuttini FM, Wang Y, Chou L, Wluka
AE, Hussain S. Association between sarcopenia and
osteoarthritis-related knee structural changes: a systematic
review. Osteoarthr Cartil. 2019;27(suppl 1):S472.
doi:https://doi.org/10.1016/j.joca.2019.02.515
Godzik K, Prado CM, Woodhouse LJ, Forhan M. The
impact of sarcopenic obesity on knee and hip osteoarthritis:
ascoping review. BMC Musculoskelet Disord. 2018;19(1):
271.doi:https://doi.org/10.1186/5s12891-018-2175-7
Godzik K, Prado C, Woodhouse L, Forhan M. Prevalence of
sarcopenic obesity in adults with end-stage knee osteoarthritis.
Osteoarthritis Cartilage. 2019; 27(12): 1735-45.
Blom AW, Donovan RL, Beswick AD, Whitehouse MR,
Kunutsor SK. Common elective orthopaedic procedures
and their clinical effectiveness: umbrella review of level 1
evidence. BMJ. 2021;374:n1511. doi: https://doi.org/
10.1136/bmj.n1511

Hamilton DF, Beard DJ, Barker KL, Macfarlane GJ, Tuck
CE, Stoddart A, et al. Targeting rehabilitation to improve
outcomes after total knee arthroplasty in patients at risk of
poor outcomes: randomised controlled trial. BMJ. 2020;
371:m3576.doi: https://doi.org/10.1136/bmj.m3576
Misra D, Fielding RA, Felson DT, NiuJ, Brown C, Nevitt
M, et al. risk of knee osteoarthritis with obesity, sarcopenic
obesity, and sarcopenia. Arthritis Rheumatol. 2019; 71(2):
232-17.

Pickering ME, Chapurlat R. Where two common conditions
of aging meet: osteoarthritis and sarcopenia. Calcif Tissue
Int. 2020; 107: 203-11.

Yu SCY, Khow KSF, Jadczak AD, Visvanathan R. Clinical
screening tools for sarcopenia and its management. Curr
Gerontol GeriatrRes. 2016;2016:5978523.d0i:10.1155/
2016/5978523.

Pongchaiyakul C, Limpawattana P, Kotruchin P, Rajatanavin
R. Prevalence of sarcopenia and associated factors among
Thai population. J Bone Miner Metab. 2013; 31(3):
346-50.

Khongsri N, Tongsuntud S, Limampai P, Kuptniratsaikul
V. The prevalence of sarcopenia and related factors in a
community-dwelling elders Thai population. Osteoporosis
Sarcopenia. 2016; 2(2): 110-5.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Therakomen V, Petchlorlian A, Lakananurak N. Prevalence
and risk factors of age-related sarcopenia in Thai elderly.
Chula Med J. 2020; 30(1): 17-32 (in Thai).

Tieland M, Trouwborst I, Clark BC. Skeletal muscle
performance and ageing. J Cachexia Sarcopenia Muscle.
2018; 9(1): 3-19.

Whaikit P, Kittipimpanon K, Piaseu N. Prevalence and
predictors of sarcopenia among older Buddhist monks in
Thailand. Pacific Rim Int J Nurs R. 2020; 24(3): 363-75.
Han P, Kang L, Guo Q, Wang J, Zhang W, Shen S, et al.
Prevalence and factors associated with sarcopenia in
suburb-dwelling older Chinese using the Asian Working
Group for Sarcopenia definition. J Gerontol A Biol Sci
Med Sci. 2016; 71(4): 529-35.

Yang L, Smith L, Hamer M. Gender-specific risk factors
for incident sarcopenia: 8-year follow-up of the English
longitudinal study of ageing. J Epidemiol Community
Health. 2019; 73(1): 86-8.

Limpawattana P, Putraveephong S. Frailty and sarcopenia.
KKU Journal of Medicine. 2015; 1(4): 10-6 (in Thai).
Ishii S, Chang C, Tanaka T, Kuroda A, Tsuji T, Akita M,
et al. The association between sarcopenic obesity and
depressive symptoms in older Japanese adults. PLoS One.
2016;11(9):e0162898. doi: 10.1371/journal.pone.
0162898.

Tyrovolas S, Koyanagi A, Olaya B, Ayuso-Mateos JL,
Miret M, Chatterji S, et al. Factors associated with skeletal
muscle mass, sarcopenia, and sarcopenic obesity in older
adults: a multi-continent study. J Cachexia Sarcopenia
Muscle. 2016; 7(3): 312-21.

Hiligsmann M, Beaudart C, Bruyé¢re O, Biver E, Bauer J,
Cruz-Jentoft AJ, etal. Outcome priorities for older persons
with sarcopenia. J Am Med Dir Assoc. 2020;21(2):267-
71.

Distefano G, Standley RA, Zhang X, Carnero EA, Yi F,
Cornnell HH, et al. Physical activity unveils the relationship
between mitochondrial energetics, muscle quality, and
physical function in older adults. J Cachexia Sarcopenia
Muscle. 2018; 9(2): 279-94.

Gianoudis J, Bailey C, Daly R. Associations between
sedentary behaviour and body composition, muscle
function and sarcopenia in community-dwelling older

adults. Osteoporos Int. 2015; 26(2): 571-9.

Pacific Rim Int | Nurs Res ¢ January-March 2022



217.

28.

29.

30.

31.

32.

Pongsak Dharmakulsakti et al.

Zembron-Lacny A, Dziubek W, Rogowski L, Skorupka
E, Dabrowska G, et al. Sarcopenia: monitoring, molecular
mechanisms, and physical intervention. Physiol Res.
2014; 63(6): 683-91.

LiCI, Li TC, Lin WY, Liu CS, Hsu CC, Hsiung CA, et al.
Combined association of chronic disease and low skeletal
muscle mass with physical performance in older adults in
the Sarcopenia and Translational Aging Research in Taiwan
(START) study. BMC Geriatrics. 2015;15(1):11. doi:
10.1186/s12877-015-0011-6.

Tanimoto Y, Watanabe M, Sun W, Sugiura Y, Hayashida I,
Kusabiraki T. Sarcopenia and falls in community -dwelling
elderly subjects in Japan: defining sarcopenia according
to criteria of the European Working Group on Sarcopenia
in Older People. Arch Gerontol Great. 2014; 59(2):
295-9.

Tsonga T, Michalopoulou M, Kapetanakis S, Giovannopoulou
E, Malliou P, Godolias G, et al. Risk factors for fear of falling
in elderly patients with severe knee osteoarthritis before
and one year after total knee arthroplasty. J Orthop Surg.
2016; 24(3): 302-6.

Yeung SS, Reijnierse EM, Pham VK, Trappenburg MC,
Lim WK, Meskers CG, et al. Sarcopenia and its association
with falls and fractures in older adults: a systematic review
and meta-analysis. J Cachexia Sarcopenia Muscle. 2019,
10(3): 485-500.

Trajanoska K, Schoufour JD, Darweesh SK, Benz E,
Medina-Gomez C, Alferink LJ, et al. sarcopenia and its
clinical correlates in the general population: the Rotterdam
study. J Bone Miner Res. 2018; 33(7): 1209-18.

Vol. 26 No. 1

33.

34.

35.

36.

317.

38.

39.

40.

41.

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
Vandenbroucke JP; STROBE Initiative. The Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational
studies. J Clin Epidemiol. 2008;61(4):344-9. doi: 10.
1016/j.jclinepi.2007.11.008.

Burmeister E, Aitken LM. Sample size: how many is
enough? Aust Crit Care. 2012; 25(4): 271-4.
Aree-Ue S, Youngcharoen P. The 6 Item Cognitive Function
Test-Thai Version: psychometric property testing. Rama
Nurs J. 2020;26(2):188-202 (in Thai).
Wongpakaran N, Wongpakaran T, Van Reekum R. The
use of GDS-15 in detecting MDD: a comparison between
residents in a Thai long-term care home and geriatric
outpatients. J Clin Med Res. 2013; 5(2): 101-11.
Chaipinyo K. Test-retest reliability and construct validity
of Thai version of Knee Osteoarthritis Outcome Score
(KOOS). Thai J Phys Ther. 2009; 31:67-76.
Malmstrom TK, Morley JE. SARC-F: a simple questionnaire
to rapidly diagnose sarcopenia. ] Am Med Dir Assoc.
2013;14(8): 531-2.

Mohd Nawi SN, Khow KS, Lim WS, Yu SC. Screening
tools for sarcopenia in community-dwellers: a scoping
review. Ann Acad Med Singap. 2019;48(7):201-16.
Roopsawang I, Thompson H, Zaslavsky O, Belza B.
Predicting hospital outcomes with the reported Edmonton
frail scale-Thai version in orthopaedic older patients. J Clin
Nurs. 2020;29(23-24):4708-19. doi: 10.1111/jocn.
15512.

Wang H, Hai S, Liu Y, Cao L, Liu Y, Liu P. Association
between depressive symptoms and sarcopenia in older
Chinese community-dwelling individuals. Clin Interv
Aging. 2018; 13:1605-11.

133



Sarcopenia among Older Adults with Knee Osteoarthritis

v & o v Yy 1A < o
amzaanaditadas uggiarglapdainidan: MIANINARAYIN
Anugnuaziladuiitialag

@ 4

o & & a a ' P
Wqﬁﬂﬁﬂ 555&/@8?”’@ BUNTIT 3'7]8'?7\7* ;jﬂ‘lw 273tae

134

unAnga: mmnanﬁwmﬁaﬁaaLﬂuﬂmmqﬂnwwﬁwulﬁﬂaﬂluéqamq Fadendesiunisguyds
wandmile uazeaudousaranduiifoossdeiias domalinrmamsalunsiniainsussdniy
anas i udsdlunTNdY uazmn M EInAAA nwsﬁnma%@ﬁﬂ*ﬁmqm:mﬁtﬁaﬁnmmm?;n
yasnnznandniietosluggiaglsadondon uadnwamdniusuasiiadeduyaaa
u,azﬂaﬁﬂ@”mq%nwwﬁunmﬁﬂmaxmanﬁmLﬁaﬁaﬂupﬁqamq‘hﬂﬁawhlﬁau Wususmdeya
Hgionglsntainden o Tsmeunassduaieniluaanganwuriuas $119u 180 518 ¢
wuuasunmdayadiuyana wuuianeduasluggiengeadne 15 4o wuuUsadudo
dunsndeulmluiainsyszdriuatiunisilng wasuuuseunwdansaesnnznandwiilavos
Aasziteyalasldadfussens wazaddnisieszinanasladafnyd

wamdewu nquchagneiigtianisainmnandaiilavesdauingeiedosas 41.7
Toewuri thdedenludueng nnzfuad drilnnane uazauaansolunisiifangsminie
flarwdniugiunnznandwilevesegeiifeddynesan dwmsunsiassiannssladann
Banymudn nzguen dytinanefiindu uazarmamnsnlunisinianssuninietios
sanandmesuteaIuUsUTuaIMaRanznandmieesluggienglsadaiindenlindas
%awaz 56.2 aEwiitiaddymeEin AmHanIsENYIASe weuanBURTRNGIENAsTiugan W
aslrimwddnlunsnnadansauazsuiiunnanandilaveslundurgianglsadaindon
wleaunudanisuaziinatu amznanduilevies/aaeuguusiuadsadaindan Tasnisdaadu
mvinfanasunenie nsdanianmiefadin uaznsauauiminlies lunosifiuanzas

Pacific Rim Int J Nurs Res 2022; 26(1) 121-134

AdAg:  AMFaEd N1SVINaN N1TNENUIAEEIDTE TsANaMLEe Nsgn wazde §3u KFieng
fandon wianauiiates n1sdanTas

winwsAAnA srsunadnd inAnwmdngasuenamansEidin
auTTmimnasuagga e BsasHme 8T GuR AnsumAEa;
THIN AT WIBUR URTINESHNTAR E-mail: pongsak.d@nmu.ac.th

fisiait: auiin e 919158 TraSaune e wsR Ansunmenan;
T5INEATIWITUR HWTINENRHNGEAR E-mail: inthira.ros@mahidol.edu
g @1518a eunani1a13e TS HuNAs YR AR AT
T3INEUIRTWTUR M TINETSHUTAR E-mail: suparb.are@mahidol.ac.th

Pacific Rim Int | Nurs Res ¢ January-March 2022



