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1. INTRODUCTION 

Sarcopenia is a common aging-related 
syndrome in the elderly. The 2019 Asian 
Working Group for Sarcopenia (AWGS) 
defines sarcopenia as a syndrome 
characterized by age-related loss of 
skeletal muscle mass, accompanied by 
reduced muscle strength and/or physical 
performance [1]. Sarcopenia in the elderly 
can result in adverse outcomes such as 
increased cognitive decline, functional 

impairment, higher risk of osteoporosis, 
falls, fractures, increased hospitalization, 
higher risk of metabolic syndrome 
(hypertension, diabetes), and increased 
rates of depression. Additionally, it raises 
mortality, the risk of serious 
complications, postoperative infections, 
hospital stay duration, and reduces 
survival in hospitalized elderly individuals 
[2]. 
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Abstract 

Introduction: The coexistence of sarcopenia and knee osteoarthritis 

(KOA) in the elderly increases the severity of knee degeneration, heightens 

knee pain levels, raises the risk of falls, reduces activity capacity, and 

decreases quality of life, thereby leading to higher rates of disability and 

dependency. 

Methods: A cross-sectional study was conducted on 252 patients aged 

≥60 (with and without KOA at the Department of Rheumatology of Thong 

Nhat Hospital in Ho Chi Minh City, from November 2023 to May 2024. KOA 

was diagnosed according to the American College of Rheumatology (ACR) 

criteria established in 1991. Appendicular Skeletal Muscle was assessed 

using the InBody 270 bioelectrical impedance analysis device, and 

sarcopenia was diagnosed based on the 2019 consensus of the Asian 

Working Group for Sarcopenia (AWGS). 

Results: The mean age was 72.95 ± 8.29 years, with females accounting 

for the majority (72.2%). The prevalence of sarcopenia in elderly patients 

with KOA was 54.0%, compared to 36.5% in those without KOA. Multivariate 

logistic regression analysis showed an association between sarcopenia and 

KOA, with an odds ratio (OR) of 3.38 (95% CI: 1.74 – 6.57, p<0.001).  

Conclusions: Sarcopenia is highly prevalent among elderly patients with 

KOA. There are several factors associated with KOA, including sarcopenia, 

with OR = 3.38 (95% CI: 1.74 – 6.57, p <0.001). 

Keywords: sarcopenia, knee osteoarthritis, the elderly. 
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The association between sarcopenia and 
knee osteoarthritis (KOA) is described as 
a pathological loop in older adults. In 
elderly patients, a high body mass index 
(BMI) increases the number of adipose 
cells, which stimulates the production of 
adipokines like leptin – a factor that 
promotes inflammation. This chronic 
inflammatory environment reduces 
muscle synthesis and accelerates cartilage 
destruction. The combination of muscle 
mass loss and cartilage damage impairs 
physical function. As mobility decreases, 
physical activity declines, which increases 
BMI and perpetuates the disease cycle. 
This vicious circle can begin at any point 
— increased BMI, reduced muscle mass, 
or cartilage damage [3]. 

As defined above, sarcopenia is a 
progressive loss of skeletal muscle mass 
and function with age, beginning after age 
30 and accelerating after age 60 due to 
hormonal changes, reduced anabolic 
signaling, and mitochondrial dysfunction 
[4]. Low physical activity is associated 
with higher probable sarcopenia and 
sarcopenia risk; sedentary behavior is 
linked to increased muscle wasting and 
reduced neuromuscular efficiency [5]. 
Furthermore, malnutrition—or even the 
risk of it—plays a pivotal role in 
accelerating sarcopenia. Inadequate intake 
of protein, vitamin D, and other 
micronutrients compromises muscle 
protein synthesis, impairs recovery after 
muscle injury, and increases systemic 
inflammation [6]. 

The coexistence of sarcopenia and 
KOA in the elderly worsens KOA 
severity, increases knee pain, raises fall 
risk, reduces mobility and quality of life, 
thereby elevating disability and 

dependency [7]. The link between 
sarcopenia and KOA in elderly 
Vietnamese patients has not received 
sufficient attention, even though 
international studies have shown its 
adverse impact. Therefore, this study aims 
to investigate the relationship between 
sarcopenia and KOA in elderly patients. 

2. METHODS: 

2.1. Study subjects: Elderly patients 
(≥60 years old) visiting the Department of 

Rheumatology, Thong Nhat Hospital (Ho 
Chi Minh City) from November 2023 to 
May 2024. 

Inclusion criteria: 

- Patients aged ≥60 years. 
- Ability to communicate. 
- Ability to walk independently. 
- Voluntarily agreed to participate in 

the study. 
- No use of any analgesic medications 

within the past two weeks. 
Exclusion criteria: 

- Patients with acute inflammatory 
arthritis (such as gout, pseudogout, septic 
arthritis…). 

- Diagnosed with other rheumatic 
diseases (such as rheumatoid arthritis, 
ankylosing spondylitis, systemic lupus 
erythematosus…). 

- Having joint deformities affecting 
gait. 

- Patients with edema, fluid retention, 
or terminal-stage cancer. 

Diagnosis of KOA was based on the 
1991 clinical diagnostic criteria of the 
American College of Rheumatology 
(ACR) (dignostic criteria was showed in 
key study variables below) [8]. 
Participants were divided into two groups: 
KOA group and non-KOA group. 

2.2. Research method: 

Research design: Cross-sectional study. 
Sample size: Survey of the relationship between sarcopenia and KOA: 
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In which:  α: type 1 error probability is 0.05, resulting in Z_(α/2)=1.96; 
β: type 2 error probability is 0.2; 
p1=0.312: TC rate in elderly patients without KOA (reference group) 
according to the study of Francesco et al. (2023) [8]; 
OR=2.07: odds ratio of the association between sarcopenia and KOA in 
the elderly, according to the study of Francesco et al (2023) [9]; 

Therefore, the minimum sample size of 
the elderly patient group without KOA 
(reference group) is 126 and the minimum 
sample size of the elderly patient group 
with KOA is 126. 

The study recruited 252 elderly patients. 
Of these, 126 patients had KOA and 126 
patients did not have KOA. Sampling 
technique: continuous sampling, all 
elderly patients who came to the 
Department of Rheumatology, Thong 
Nhat Hospital during the study period 
would be interviewed if the patient agreed 
to participate in the study and met the 
sampling criteria as well as did not have 
any exclusion criteria would be included 
in the study. This process took about 15 - 
20 minutes for each patient. Patients were 
informed and voluntarily commit to 
participate in the study. 

Key study variables: 
- KOA: Diagnosed based on the 

clinical, laboratory, and radiographic 
criteria of the American College of 
Rheumatology (ACR) 1991, including the 
following elements: (1) Knee joint pain on 
most days of the previous month; (2) 
Osteophytes at the joint margins on 
radiographs; (3) Degenerative synovial 
fluid (must have at least 2 of the 
following: clear, viscous, white blood cell 
count < 2,000 cells/mL); (4) Age ≥ 40 

years; (5) Morning stiffness lasting ≤ 30 

minutes; (6) Crepitus during movement. A 
diagnosis of KOA is confirmed if one of 
the following criteria is met: (1) and (2); 
or (1), (3), (5), (6); or (1), (4), (5), (6) [8]. 

- Sarcopenia: Diagnosed according to 
the 2019 consensus of the Asian Working 
Group for Sarcopenia (AWGS) when 
meeting either (1) + (2); or (1) + (3); or all 
three of the following criteria [1]: (1) Low 
skeletal muscle mass: Skeletal Muscle 
Index (SMI) < 7.0 kg/m² in men and < 5.7 
kg/m² in women, measured by 
Bioelectrical Impedance Analysis (BIA). 
SMI = Appendicular Skeletal Muscle 
(ASM)/Height². ASM is assessed using 
the InBody 270 bioelectrical impedance 
analyzer; (2) Low handgrip strength: < 28 
kg for men and < 18 kg for women; (3) 
Low gait speed over 6 meters: < 1 
meter/second. 

- Body Mass Index (BMI) (kg/m²): 
Calculated using the formula: BMI = 
Weight (kg) / Height² (m²). BMI 
classification according to WHO 
standards for Asian populations: 
Underweight: BMI < 18.5; Normal: BMI 
18.5 – 22.9; Overweight: BMI 23 – 24.9; 
Obese: BMI ≥ 25 [10]. 

- Nutritional status assessment: 
Evaluated using the Mini Nutritional 
Assessment – Short Form (MNA-SF) for 
the elderly. The MNA-SF consists of six 
questions focusing on food intake, weight 
loss, mobility, psychological stress or 
acute illness, neuropsychological 
problems, and BMI. The total score ranges 
from 0 to 14 and is categorized as follows: 
12–14 points: Normal nutrition; 8–11 
points: At risk of malnutrition; ≤7 points: 

Malnourished [11]. 
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- Physical activity level: defined as 
―moderate-high‖ when the patient engages 
in moderate-to-vigorous physical activity 
for at least 150 minutes per week of 
moderate-intensity activity or 75 minutes 
per week of vigorous-intensity activity, or 
a combination of both, spread throughout 
the week; ―low‖ when the patient does not 
meet the above criteria [12].  
2.3. Data analysis 

Data were entered using Excel and 
analyzed with SPSS version 25. 
Qualitative variables were presented as 
frequencies (n) and percentages (%), 
while quantitative variables were 
described as mean ± standard deviation 
(Mean ± SD) if normally distributed, or as 
median and interquartile range (IQR) if 

not normally distributed. Differences 
between two qualitative variables were 
assessed using the Chi-square test or 
Fisher’s exact test. For quantitative 

variables, the t-test was used when the 
data followed a normal distribution, and 
the Mann–Whitney U test was applied 
when the data did not follow a normal 
distribution. A p-value < 0.05 was 
considered statistically significant at a 
95% confidence level. 
2.4. Research Ethics 

The study was approved by the 
Biomedical Research Ethics Council of 
Thong Nhat Hospital, Ho Chi Minh City 
(No. 87/2023/BVTN-HĐYĐ dated 

September 5, 2023). 

3. RESULTS 

Table 1. General characteristics of the study participants 

 Total 

(n=252 ) 

KOA group 

(n=126) 

Non-KOA group 

(n=126) 
p-value 

Sex, n (%) 

Female 182 (72.2) 96 (76.2) 86 (68.3) 0.160* Male 70 (27.8) 30 (23.8) 40 (31.7) 
Age (years), Mean ± SD 72.95±8.29 73.7±8.11 72.21±8.45 0.154# 

Age groups, n (%) 

60 – 69 100 (39.7) 46 (36.5) 54 (42.9) 
0.581* 70 – 79  94 (37.3) 49 (38.9) 45 (35.7) 

80 58 (23.0) 31 (24.6) 27 (21.4) 
BMI (kg/m

2
), Mean ± SD 23.89±3.03 24.16±2.94 23.62±3.09 0.152# 

BMI groups, n (%) 

<18.50 7 (2.8) 3 (2.4) 4 (3.2) 
0.115+ 18.50 – 22.99 93 (36.9) 39 (31) 54 (42.9) 

23.00 152 (60.3) 84 (66.7) 68 (54.0) 
Physical activity, n (%) 

Low 83 (32.9) 46 (36.5) 37 (29.4) 0.228* High 169 (67.1) 80 (63.5) 89 (70.6) 
Comorbidities, n (%) 

Hypertension 196 (77.8) 108 (85.7) 88 (69.8) 0.002* 
Diabetes mellitus 75 (29.8) 39 (31.0) 36 (28.6) 0.679* 

Nutritional status, n (%) 

Normal 142 (56.3) 68 (54.0) 74 (58.7) 
0.446* At risk of malnutrition / 

Malnourished 110 (43.7) 58 (46.0) 52 (41.3) 

Sarcopenia, n (%) 

Present 114 (45.2) 68 (54) 46 (36.5) 
0.005* Absent 138 (54.8) 58 (46) 80 (63.5) 
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#
Independent samples t-test, 

*
Chi-square test, 

+
Fisher’s exact test  

Comments: The mean age was 72.95 ± 8.29 and the 60-69 age group had the highest 
proportion (39.7%). Women accounted for a higher proportion than men. The BMI was 
23.89 ± 3.03 and the group with BMI  23.00 had the highest proportion (60.3%). The 
most common comorbidities were hypertension (77.8%) and diabetes (29.8%), in which 
there was a difference in the rate of hypertension between the group with and without 
KOA. The sarcopenia rate also recorded a statistically significant difference between the 
2 groups with and without KOA. 

Table 2. Univariate logistic regression analysis of factors associated with KOA in 
elderly patients (KOA group and reference group) 

Factors Group p-value OR 95% CI 

Sarcopenia Present 0.006 2.04 1.23 - 3.38 
Age subgroup 60–69  1  

70–79 0.394 1.28 0.73 – 2.25 
≥80 0.367 1.35 0.71 - 2.58 

Sex Female 0.161 1.45 0.85 - 2.59 
Physical activity Low 0.228 1.38 0.82 – 2.35 
BMI subgroup <18.50  1  

18.50 – 22.99 0.962 0.96 0.20 – 4.55 
23.00 0.523 1.65 0.36 – 7.61 

Nutritional status Normal  1  
At risk of malnutrition / 
Malnourished 0.446 1.21 0.74 - 1.99 

Hypertension Present 0.003 2.59 1.38 – 4.85 
Diabetes mellitus Present 0.679 1.21 0.65 - 1.92 
Comments: Univariate logistic regression analysis showed that factors related to 

KOA in both groups (KOA group and reference group) included: sarcopenia and 
hypertension. 

Table 3. Multivariate logistic regression analysis of factors associated with KOA in 
elderly patients (KOA group and reference group) 

Factors Group p-value OR 95% CI 

Sarcopenia Present <0.001 3.38 1.74 – 6.57 
Age subgroup 60–69  1  

70–79 0.661 1.15 0.62 – 2.13 
≥80 0.627 0.83 0.40 – 1.74 

Sex Female 0.029 1.98 1.07 – 3.64 
Physical activity Low 0.935 1.03 0.57 – 1.85 
BMI subgroup <18.50  1  

18.50 – 22.99 0.976 0.97 0.17 – 5.45 
23.00 0.341 2.34 0.0.41 – 13.42 

Nutritional status Normal  1  
At risk of malnutrition / 
Malnourished 

0.892 1.04 0.57 - 1.93 

Hypertension Present 0.003 3.03 1.48 – 6.22 
Diabetes mellitus Present 0.964 1.01 0.57 - 1.81 
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Comments: Multivariate logistic 
regression analysis showed that factors 
related to KOA in both groups (KOA 
group and reference group) included: 
sarcopenia, female and hypertension. 

4. DISCUSSION 

The results of this study recorded a 
prevalence of sarcopenia in the KOA 
group of 54.0%, which was statistically 
significantly different from the non-KOA 
group (36.5%) with p = 0.005. This study 
used a convenience sampling method, 
therefore, its strength lies in identifying 
whether there is a difference in the 
prevalence of sarcopenia between 
individuals with and without knee 
osteoarthritis; however, the study is not 
strong in determining the true prevalence 
of sarcopenia within each group. 
Compared with other studies, the 
prevalence of sarcopenia in elderly 
patients with KOA in this study was quite 
similar to that in the study by Vu Thi 
Huyen [13] (51.8%), but higher than in 
the study by Dharmakulsakti [7] 
conducted in Thailand (41.7%). This 
difference may be due to the use of the 
SARC-F tool in the Thai study to 
diagnose sarcopenia, which has lower 
sensitivity and specificity compared to the 
BIA method measured by the InBody 
device used to assess reduced skeletal 
muscle index, as applied in this study and 
that of Vu Thi Huyen. Moreover, when 
included in the multivariate regression 
model, this study also recorded a 
relationship between sarcopenia and KOA 
with OR = 3.38 (95% CI: 1.74 – 6.57, p 
<0.001). A systematic review and meta-
analysis by Francesco et al. published in 
2023 based on four studies in Asia also 
showed a relationship between sarcopenia 
and KOA in the elderly, with the 
prevalence of sarcopenia in the KOA 
group being 45.2% and in the non-KOA 
group being 31.2%, with OR = 2.07 (95% 
CI: 1.43–3.00) [9]. Additionally, due to 
potential sampling bias, the sarcopenia 

prevalence (45.2%) reported in the meta-
analysis may differ from that found in this 
study (54.0%). 

The explanation for the relationship 
between sarcopenia and KOA in the 
elderly lies in both physiological and 
pathological mechanisms. Age is a non-
modifiable physiological risk factor that 
plays an important role in promoting the 
progression of both conditions. The older 
the individual, the higher the risk of KOA, 
and the inflammatory responses associated 
with aging affect muscle mass and muscle 
endurance, thereby accelerating 
sarcopenia [14]. The limitation of 
movement in the elderly also leads to 
decreased muscle elasticity and reduced 
stimulation for muscle fiber generation, 
resulting in sarcopenia. Particularly, 
sarcopenia in muscles around the knee 
increases the risk of KOA, as these 
muscles and the knee joint support each 
other in bearing body weight. Pain 
symptoms in KOA patients are 
pathological factors that lead to reduced 
mobility; this is the main symptom of 
KOA according to many reports [15]. 
Furthermore, the inflammatory response 
in KOA leads to circulating cytokines in 
the blood, which significantly contribute 
to the degeneration of skeletal muscle 
cells. Thus, a vicious pathological cycle is 
formed between KOA and sarcopenia. 
Recommendation 

The study duration of only six months 
is insufficient to represent the entire 
population of elderly patients, and 
sampling from a single healthcare facility 
may introduce selection bias. Therefore, 
we will strive to address these limitations 
in future studies.  

5. CONCLUSION 

Sarcopenia is highly prevalent among 
elderly patients with KOA. There are 
several factors associated with KOA, 
including sarcopenia, with OR = 3.38 
(95% CI: 1.74 – 6.57, p <0.001). 
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