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Abstract 

Background There is a clear relationship between poor mental health, obesity, and osteoarthritis (OA). Individuals 
who experience symptoms of anxiety and depression are more likely to report higher levels of pain and disability 
in OA. In addition, higher body mass index (BMI) levels can contribute to additional pain and disability in individuals 
with OA. We aimed to explore the interplay of Body composition, pain intensity, and psychological status in Egyptian 
patients with knee OA.

Results This cross-sectional study included 60 patients with Knee OA diagnosed clinically according to the American 
College of Rheumatology (ACR) criteria. Body composition measurement was performed with an InBody analyzer. 
Pain was assessed by the pain visual analog scale (VAS), disability was measured with Western Ontario and McMas-
ter Universities Osteoarthritis (WOMAC) scores, and depressed mood and/or anxiety was measured by the Hospital 
Anxiety and Depression Scale (HADS). Body mass index (BMI), total body fat (TBF) %, fat mass (FM), and fat mass index 
(FMI) were positively correlated with pain and disability in patients with knee OA. TBF% was positively correlated 
with depression and anxiety.

Conclusions This study has shed light on the association between mental disorders, body composition measure-
ments, knee pain, and disability. Interventions to treat osteoarthritis in elderly patients should focus on treating mood 
changes such as anxiety and depression, psychological support, and controlling body mass with proper diet and exer-
cise programs.
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Background
Knee osteoarthritis is a common degenerative inflamma-
tory debilitating disease, affecting middle and old age indi-
viduals, its global incidence is about 22.9% [1, 2]. Obesity 
is a well-known risk factor for knee OA due to its impor-
tant role in its pathogenesis. Not only for the mechanical 
overload but also for the systemic obesity-induced inflam-
matory status [3]. The adipose tissue generates adipokines 

like leptin and enhances the inflammatory profile by 
increasing the production of interleukin-6 and tumor 
necrosis factor-alpha [4].

Pain is an early symptom of knee OA even before 
radiographic changes. Pain usually worsens with disease 
progression and structural changes, in addition to central 
sensitization [5].

Obesity can aggravate pain and structural damage, 
leading to more functional limitations [5, 6], especially if 
accompanied by muscle mass loss [7]. The level of obe-
sity determined by Body mass index (BMI) was found to 
be directly associated with clinical consequences of knee 
OA, but further studies are needed to investigate the 
effect of different body compositions [8].
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Knee OA is more common in overweight and depressed 
people than in the general population. These conditions 
are also strongly correlated with pain and limitations on 
exercise. There is accumulating evidence that being over-
weight, defined as BMI ≥ 25 kg/m2, and depressive mood, 
both are linked with the same biological and psychologi-
cal developmental processes [9].

Patients with knee OA are impacted bio-psychosocially 
[10]. These patients frequently report having anxiety/
depression with a significant correlation between pain 
and anxiety/depression severity, underlining the need 
for routine evaluation by clinicians [11]. Both BMI and 
depressed mood are interrelated and positively associ-
ated with pain and activity limitations in knee OA [12].

Body mass index is a widely used measure for body adi-
posity, although it barely reflects the body composition 
[13]. Therefore, the assessment of body composition may 
provide additional information about body fat and skel-
etal muscle mass, which seem to be linked to numerous 
musculoskeletal disorders, including knee OA [14]. Bio-
impedance analysis (BIA) is used for detailed analyses of 
different body composition. It is a non-invasive, inexpen-
sive, quick, and reproducible examination [15]. It relies 
on the fact that tissues rich in water and electrolytes con-
duct electrical current effectively, while adipose tissue 
and bone mass exhibit poor conductivity [16].

Analysis of body composition in knee OA patients 
could be helpful in the evaluation of pain, self-reported 
function, and psychological status.

Subjects and methods

– The current cross-sectional study was performed 
after the approval of the Ethical Committee with 
ethical approval number 0305839. Informed con-
sent was obtained from each subject included in this 
study.

– Sixty patients fulfilled the American College of Rheu-
matology (ACR) criteria for primary Knee OA with 
Knee pain and Kellgren-Lawrence grade ≥ 2 [17, 18].

– All patients were subjected to the following:
– History taking and full clinical examination (general 

and local knee examination)
– Pain assessment by VAS (0–10 scale) [19].
– Physical functioning assessment by Western Ontario 

and McMaster University Osteoarthritis Index 
(WOMAC). It includes three subscales to measure 
pain, physical function, and joint stiffness [20].

– Psychological assessment by Hospital Anxiety and 
Depression Scale (HADS) (a self-screening, 14-item 
questionnaire incorporating anxiety and depression 
subscales [21].

– Body composition analysis using Inbody analyzer ( 
BODECODE Inbody composition analysis CHL818E, 
China) to measure indicators of body composition 
(body mass index, total body fat percentage, visceral 
fat index, total body water percentage, skeletal mus-
cle percentage, bone mineral content, basal meta-
bolic rate], and to measure fat-free mass and fat mass 
analysis [fat mass, fat mass index, fat-free mass, fat-
free mass index, ratio of fat to skeletal muscle)

– The sample size was estimated by G-POWER 3.0.10 
based on assuming a 95% confidence level and 80% 
study power, with alpha error equals 0.05, the sample 
size was calculated to be 54 patients.

– Statistical analysis was performed using Statistical 
Package for the Social Sciences Version 25.0 for Win-
dows (SPSS Inc. UK Ltd., Working). Continuous vari-
ables were described using means and standard devi-
ation. Pearson correlation was used to measure the 
degree of association between quantitative variables. 
Univariate and multivariate regression analyses were 
performed to study the association and predictive 
values of body composition or psychological assess-
ment with pain or function in patients with knee OA. 
The 0.05 level or below was used as the cutoff value 
for statistical significance.

Results
Sixty patients with knee OA completed this work; 52 
females (86.70%) and 8 males (13.3%), their mean age was 
52.12 ± 8.4  years old, and the mean disease duration in 
years was 8.1 ± 3.3.

Scores for pain, functional assessment, HADS, and 
body composition analysis of the patients are represented 
in Table 1.

Each of BMI, TBF %, FM, and FMI was positively corre-
lated with the VAS for pain and pain subscale WOMAC 
score. Total body water (TBW) % was negatively corre-
lated with the VAS.

None of the body composition analysis items was cor-
related with the stiffness subscale of the WOMAC score, 
while BMI was positively correlated with the function 
subscale of the WOMAC score (r = 0.27, p = 0.04*) as 
seen in Table 2.

VAS for pain was positively correlated with the anxiety 
subscale of HADS (r = 0.3, p = 0.014*), as well as a strong 
positive correlation was noted between total WOMAC 
score and anxiety, depression, and total HADS (r = 0.4, 
0.5, 0.5) respectively, and p value 0.0001* (Table 3).

TBF % was positively correlated with anxiety and 
depression subscales in HADS, while TBW % was nega-
tively correlated with them. There was a significant nega-
tive correlation between SM% and the anxiety subscale of 
HADS (Table 4).
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Table  5 represents the results of univariate and mul-
tivariate analysis to study the association between BMI, 
FMI, anxiety component of HADS, and pain:

BMI, FMI, and anxiety were positively and indepen-
dently associated with VAS for pain.

Table  6 represents the results of univariate and mul-
tivariate analysis to study the association between BMI, 
anxiety, and WOMAC score:

BMI and anxiety were positively and independently 
associated with WOMAC scores.

Female patients showed statistically significant higher 
levels of anxiety, depression, and total HADS in compari-
son to male patients (Table 7).

Discussion
Knee OA is a significant public health issue that leads to 
impaired function and reduced quality of life worldwide. 
In addition to physical symptoms like pain, restricted 
mobility, and muscle weakness, knee OA can also result 
in social isolation and depression [9, 22].

This study aims to investigate the relationship between 
body composition, depressed mood, anxiety, knee pain, 
and activity limitations in individuals with knee OA. In 
previous research, there has been a common reliance 
on indirect measurements of adiposity, such as BMI and 
waist circumference (WC) [23]. While these measure-
ments are widely used in clinical practice, they may not 
provide a comprehensive understanding of total body fat 
and fail to differentiate between lean mass and fat mass. 
To address this limitation, our current study employed 
BIA to determine total lean mass and the percentage of 
body fat aiming to provide more precise and nuanced 
insights into the distribution and composition of body 
fat, ultimately contributing to a better understanding of 
individuals’ overall body composition [24]. Combining 
both body composition measurements and BMI provides 
a more comprehensive understanding of physical perfor-
mance. Previous studies have shown that increased lean 
mass and muscle strength are associated with a reduced 
risk of developing symptoms of knee OA. Preserving 
lean mass is important for maintaining muscle strength, 
which is crucial for daily activities in individuals with 
knee OA.

Table 1 Pain score, functional assessment, psychological 
assessment, and body composition analysis in knee OA patients 
(n = 60)

SD standard deviation, VAS visual analog scale, WOMAC Western Ontario and 
McMaster Universities Arthritis Index, HAD Hospital Anxiety and Depression 
Scale, cm centimeter, kg kilogram, BMI body mass index, TBF total body fat, VFI 
(visceral fat index, TBW total body water, SM skeletal muscle, BMC bone mineral 
content, FM fat mass, FMI fat mass index, FFM fat-free mass, FFMI fat-free mass 
index

Variable Mean  ± SD

VAS 6.9  ± 1.9

WOMAC (total) 19.7  ± 17.1

WOMAC (pain) 5.3  ± 4.3

WOMAC (stiffness) 1.2  ± 1.1

WOMAC (function) 13.2  ± 12.9

HADS (total) 17.2  ± 9.4

HADS (anxiety) 9.5  ± 4.9

HADS (depression) 8.3  ± 4.7

Height (cm) 158.7  ± 8.2

Weight (kg) 87.9  ± 16.1

BMI (kg/m2) 34.5  ± 5.9

TBF% 44.7  ± 5.3

VFI 12.8  ± 4.6

TBW% 40.3  ± 4.4

SM% 23.6  ± 3.1

BMC 2.6  ± 0.5

BMR 1404.9  ± 197.7

FM 39.1  ± 9.6

FMI 15.6  ± 4.0

FFM 47.9  ± 9.1

FFMI 18.9  ± 2.4

FAT/SM 1.9  ± 0.4

Table 2 Correlation between pain with body composition

VAS visual analog scale, WOMAC Western Ontario and McMaster Universities Arthritis Index, BMI body mass index, TBF total body fat, VFI visceral fat index, TBW total 
body water, SM skeletal muscle, BMC bone mineral content, FM fat mass, FMI fat mass index, FFM fat-free mass, FFMI fat-free mass index

r for Pearson correlation coefficient
* for statistically significant at p value ≤ 0.05 (2-tailed)

BMI TBF% VFI TBW% SM% BMC BMR FM FMI FFM FFMI FAT/SM

VAS r 0.4 0.3 0.1  − 0.28  − 0.10 0.06 0.05 0.3 0.3 0.1 0.2 0.14

p 0.01* 0.05* 0.5 0.04* 0.4 0.7 0.7 0.04* 0.01* 0.7 0.1 0.4

WOMAC (pain subscale) r 0.2 0.27 0.2  − 0.24  − 0.08 0.08 0.08 0.3 0.3 0.1 0.13 0.2

p 0.05* 0.05* 0.2 0.08 0.5 0.5 0.5 0.02* 0.05* 0.6 0.4 0.2

WOMAC (Total) r 0.3 0.3 0.2  − 0.3  − 0.2 0.03 0.03 0.4 0.4 0.04 0.16 0.35

p 0.02* 0.01* 0.06 0.017* .149 .805 .812 0.006* 0.004* 0.8 0.2 0.014*
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By monitoring both body composition measurements 
and BMI, it may be possible to gain additional insights 
into predicting physical performance and the ability to 
carry out daily activities in individuals with knee OA. 
This combined approach offers a more nuanced under-
standing of an individual’s overall physical health and 
functionality [24].

Table 3 Correlation between WOMAC score and HADS

WOMAC Western Ontario and McMaster Universities Arthritis Index, HADS Hospital Anxiety and Depression Scale

r for Pearson correlation coefficient
* for statistically significant at p value ≤ 0.05 (2-tailed)

WOMAC-pain WOMAC-stiff WOMAC-function WOMAC-total

HADS (Anxiety subscale) r 0.296 0.342 0.156 0.390

p 0.024* 0.009* 0.243 0.002*
HADS (Depression subscale) r 0.483 0.353 0.114 0.527

p 0.000* 0.007* 0.395 0.000*
HADS (total) r 0.432 0.412 0.106 0.507

p 0.001* 0.001* 0.420 0.000*

Table 4 Correlation between anxiety, depression, and total HADS with body composition

HADS Hospital Anxiety and Depression Scale, BMI body mass index, TBF total body fat, VFI visceral fat index, TBW total body water, SM skeletal muscle, BMC bone 
mineral content, FM fat mass, FMI fat mass index, FFM fat-free mass, FFMI fat-free mass index

r for Pearson correlation coefficient
* for statistically significant at p value ≤ 0.05 (2-tailed)

BMI TBF% VFI TBW% SM% BMC BMR FM FMI FFM FFMI FAT/SM

Anxiety r 0.1 0.3 0.04  − 0.4  − 0.3  − 0.1  − 0.1 0.2 0.2 0.1 0.01 0.31

p 0.4 0.02* 0.8 0.009* 0.046* 0.6 0.6 0.14 0.14 0.7 0.9 0.035*
Depression r 0.1 0.3 0.04  − 0.3  − 0.3  − 0.1  − 0.07 0.2 0.2  − 0.1  − 0.01 0.28

p 0.9 0.03* 0.8 0.02* 0.08 0.685 0.6 0.2 0.15 0.7 0.9 0.052

HADS r 0.1 0.26 0.1  − 0.3  − 0.2  − 0.01  − 0.01 0.21 0.12  − 0.01 0.009 0.23

p 0.5 0.06 0.64 0.03* 0.14 0.9 0.9 0.14 0.2 0.9 0.9 0.11

Table 5 Regression analysis; pain by VAS is the dependent 
variable; and BMI, Anxiety, and FMI are the independent variables

All analyses adjusted for age, and gender, and analysis 3 and 5 were done with 
more adjustment with anxiety. β regression coefficient, CI confidence interval, r2 
squared partial correlation coefficient, BMI body mass index, FMI fat mass index
* for statistically significant at p value ≤ 0.05

Analysis β (95% CI) p r2 × 100%

1-BMI 0.12 (0.02–0.2) 0.013* 12%

2-Anxiety 0.13 (0.03–0.2) 0.014* 10%

3-BMI
Anxiety

0.09 (0.01–0.18)
0.12 (0.01–0.2)

0.03*
0.03*

9%
9%

4-FMI 0.17 (0.03–0.3) 0.012* 12%

5-FMI
Anxiety

0.13 (0.001–0.3)
0.11 (0.002–0.2)

0.05*
0.05*

7%
7%

Table 6 Regression analysis; function by total WOMAC score 
is the dependent variable, BMI, and anxiety are independent 
variables

All analyses adjusted for age, and gender, analysis 8 was done with more 
adjustment with anxiety. β regression coefficient, CI confidence interval, r2 
squared partial correlation coefficient, BMI body mass index
* for statistically significant at p value ≤ 0.05

Analysis β (95% CI) p r2 × 100%

1-BMI 0.9 (0.17–1.7) 0.018* 10%

2-Anxiety 1.3 (0.5–2.2) 0.002* 15%

3-BMI
Anxiety

0.8 (0.13–1.6)
1.14 (0.2–2)

0.02*
0.01*

9.5%
11%

Table 7 Comparison between males and females regarding 
anxiety, depression, and total HADS

N number, SD standard deviation, HADS Hospital, Anxiety, and Depression Scale
* for statistically significant at p value ≤ 0.05

Variable Sex (n) Mean ± SD t test P

Anxiety subscale Females (52) 9.9  ± 4.9 2.2 0.04*
Males (8) 6.6  ± 3.6

Depression subscale Females (52) 8.7  ± 4.8 2.7 0.01*
Males (8) 5.5  ± 2.6

Total HADS Females (52) 17.9  ± 9.6 2.3 0.032*
Males (8) 12.1  ± 5.7
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This study represents a seminal contribution to the 
field, filling a crucial gap in knowledge and paving the 
way for further investigations in this area.

Our study yielded several interesting results. First, in 
our current study, we found a positive and significant 
relationship between anxiety and depression with TBF%. 
This suggests the relationship between total fat and psy-
chiatric symptoms in overweight individuals which is 
an important topic in clinical practice. However, we did 
not observe any significant relationship between depres-
sion, anxiety, and BMI. These results are contradictory to 
those reported by Skilton and colleagues [25], who found 
an association between BMI categories and depression 
but not anxiety. Similarly, Scott and colleagues conducted 
a study across 13 countries and found statistically signifi-
cant relationships between obesity and both depressive 
and anxiety disorders. Thus, the findings on the associa-
tion between mental disorders and BMI remain incon-
clusive and vary across studies [26].

Several studies have indicated that depressive symp-
toms can be a significant predictor of abdominal obesity. 
This relationship is believed to be mediated by the hypo-
thalamus–pituitary–adrenal (HPA) axis. Mood disorders, 
as chronic stressors, are thought to affect cortisol secre-
tion, thereby stimulating the HPA axis [23].

In our study, we propose that the positive relationship 
between anxiety and TBF% may be attributed to factors 
such as pain-related disability, which can limit individu-
als’ ability to engage in daily activities. Additionally, obe-
sity may hinder the ability of housewives to carry out 
household activities and provide care for their family 
members, which can further increase anxiety levels.

Second, there was a direct significant relationship 
between anxiety with FAT/SM with an inverse correla-
tion found between anxiety and SM. Overall, these find-
ings also indicate a potential relationship between muscle 
mass and psychiatric symptoms. Patients with a better 
psychological profile may have higher levels of physical 
activity, resulting in increased muscle mass. Conversely, 
individuals with reduced lean mass may be more vulner-
able to developing depressive symptoms [23].

It was found that the severity of OA symptoms, as 
measured by the WOMAC score was directly correlated 
with FAT/SM. This suggests that individuals with lower 
muscle mass tend to experience more pain and dysfunc-
tion in their knees [27].

Body composition is associated with physical per-
formance in individuals with knee osteoarthritis, this 
implies that individuals with lower amounts of lean mass 
may be more susceptible to developing certain psychiat-
ric symptoms and pain. This bidirectional relationship 
underscores the importance of considering both physical 
and mental health factors in understanding the interplay 

between muscle mass and psychiatric symptoms in KOA 
[23, 24].

Quadriceps weakness is frequently observed in patients 
with knee OA and has been linked to increased knee pain 
and reduced physical function. The quadriceps muscles 
play a crucial role in stabilizing the knee joint and sup-
porting its movement. Therefore, when these muscles are 
weak, it can lead to greater pain, decreased mobility, and 
difficulty performing daily activities.

To address this issue, it is crucial to encourage physical 
activity and physiotherapy in individuals who are at risk 
for or already experiencing OA. Regular exercise and tar-
geted strengthening exercises can help improve muscle 
mass, including the quadriceps, and consequently alle-
viate pain and improve physical function. Physiotherapy 
interventions, such as muscle strengthening exercises, 
can be tailored to the individual’s needs and may include 
techniques such as resistance training, balance exercises, 
and range of motion exercises.

By promoting physical activity and physiotherapy, 
healthcare professionals and caregivers can help KOA 
patients maintain or increase their muscle mass, ulti-
mately reducing pain and improving their quality of life. 
It is important to emphasize that these interventions 
should be prescribed and supervised by qualified profes-
sionals to ensure safety and effectiveness [24].

Third, this study found that HADS-depression and anx-
iety were significantly correlated with WOMAC scores 
in patients with knee OA, suggesting a triadic relation-
ship between physical function, restricted mobility, pain 
with depression, and anxiety. These conditions may share 
common neurological and psychological mechanisms.

Neurotransmitters such as serotonin and norepineph-
rine, as well as other neuropeptides, play a role in the 
development of pain, depression, and anxiety. Activa-
tion of the sympathetic nervous system, involvement of 
the Hypothalamic Pituitary axis, and down-regulation of 
benzodiazepine receptors in the frontal cortex are addi-
tional mechanisms that may explain the link between 
these conditions. Psychological factors, such as catastro-
phizing and hypervigilance, can also mediate the rela-
tionship between pain, depression, and anxiety [28].

Similar findings have been reported in previous stud-
ies, with anxiety and depression being related to both 
current pain and increased pain in the future. Kinesio-
phobia; fear of exacerbating pain through movement, 
and pain catastrophizing have been found to predict 
more severe pain and disability in patients with chronic 
pain [29]. Chronic pain is known to provoke psychologi-
cal reactions, including helplessness, anxiety, depression, 
and anger [30].

Various mechanisms have been proposed to explain 
the associations between BMI, depressed mood, knee 
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pain, and activity limitations in patients with knee OA. 
Increased mechanical stress due to excess weight is 
believed to contribute to knee pain and activity limita-
tions [31].

Fatigue, which is associated with both depressed 
mood and pain, may also play a role in limiting motor 
activity and causing activity limitations. Further-
more, low-grade inflammation and dysregulation of 
the hypothalamic–pituitary–adrenal axis (HPA axis) 
may explain the interrelations between BMI, depressed 
mood, knee pain, and activity limitations. Both over-
weight and depressed individuals have been associated 
with inflammation, and chronic low-level inflammation 
may contribute to pain [32].

Low self-efficacy, or low confidence in one’s ability to 
complete tasks or activities, may also explain the con-
nections between BMI, depressed mood, and activity 
limitations. In both overweight and depressed individu-
als, low self-efficacy may lead to activity avoidance and 
subsequent limitations [33]. However, further research 
is needed to validate these proposed mechanisms in 
patients with knee OA.

Fourth, we found a direct significant correlation 
between VAS (assessing knee pain) and WOMAC score 
(assessing knee pain, stiffness, and physical function) 
with TBF%, FM, and FMI. Obesity has been associated 
with chronic inflammation and systemic effects, con-
tributing to musculoskeletal pain. The metabolic syn-
drome may also play a role in the relationship between 
obesity and arthritic pain. It was reported that pain is 
more prevalent among individuals with metabolic syn-
drome [34].

The adipose tissue, commonly known as body fat, is 
now acknowledged to be an active endocrine organ that 
secretes various bioactive molecules, known as adi-
pokines, which play a crucial role in metabolism and 
inflammation.

Adipokines are hormones and cytokines secreted by 
adipocytes, the primary cell type in adipose tissue. They 
could influence energy metabolism, insulin sensitivity, 
lipid metabolism, inflammation, and vascular function. 
Some of the important adipokines include Leptin, Adi-
ponectin, Resistin, and Visfatin.

Leptin is known as the “satiety hormone” as it regu-
lates appetite and energy expenditure. It functions by 
inhibiting appetite and increasing energy expenditure, 
thereby contributing to body weight regulation. Leptin 
levels are generally proportional to adipose tissue mass. 
The dysregulation of adipokines in obesity can lead to 
various metabolic disturbances, including insulin resist-
ance, chronic inflammation, and cardiovascular diseases. 
Therefore, understanding the role of adipokines and 
their interactions is crucial in managing obesity-related 

complications and developing potential therapeutic 
strategies.

To sum up, fat tissue is not just a passive storage site 
for energy but an active endocrine organ that secretes 
adipokines. These adipokines play a significant role in 
regulating metabolism, inflammation, and other physi-
ological processes. The dysregulation of adipokines in 
obesity contributes to metabolic disturbances, high-
lighting the importance of further research in this area 
[35–37].

Fifth, in our study we found that TBW% was inversely 
correlated with WOMAC Scale, anxiety, and depression. 
Bioelectrical impedance analysis (BIA) is a useful tool for 
determining changes in the volume of body fluids. This 
is because body fluids act as conductors, allowing the 
measurement of electrical impedance. The assessment 
of body fluid volume is particularly important in indi-
viduals, as adequate fluid balance is crucial for efficient 
energy and oxygen delivery to vital organs like the brain, 
heart, and lungs [37].

The significant negative association between total 
body water distribution in knee OA patients and both 
VAS and WOMAC scores, observed in the present 
study, suggests that decreased total body water likely 
contributes to altered water distribution within the 
knee joint contributing to the structural and functional 
changes found in these patients. Water content plays a 
crucial role in maintaining the integrity and function of 
joint tissues [24].

By utilizing BIA, medical professionals can potentially 
reduce the need for costly and invasive tests, while still 
gathering important information about fluid status in 
elderly patients. Routine screening of body fluid vol-
ume using BIA can aid in the management, allowing for 
early detection of imbalances and timely interventions 
to optimize their health and well-being. Embracing BIA 
as a part of routine screening protocols would not only 
streamline healthcare practices but also contribute to 
promoting healthier lifestyles among the elderly popula-
tion [37].

The relationship between mental disorders such as 
depression and anxiety and obesity has been a topic of 
significant research interest in recent years. Some stud-
ies have found a positive relationship between anxiety, 
depression, and BMI, suggesting that higher levels of 
anxiety and depression may be associated with higher 
BMI [26, 38].

However, another study found no significant relation-
ship between mental disorders and BMI [39]. As a result, 
the findings on the relationship between mental disor-
ders and BMI remain inconsistent.

Furthermore, our research has highlighted a signifi-
cant gender difference in the occurrence of depression 
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among individuals diagnosed with knee osteoarthritis 
(OA). Specifically, our findings suggest that women suf-
fering from knee OA are more prone to experiencing 
higher levels of depression when compared to OA male 
patients. These findings align with the research con-
ducted by Silverwood et al., who also observed elevated 
levels of depression among women with OA, in com-
parison to men [40].

Several factors may contribute to the lower preva-
lence of depression in men with knee OA. Continued 
engagement in activities and limited participation in 
outdoor activities among women may be influenc-
ing this disparity. Men may be more likely to maintain 
involvement in activities that promote their mental 
well-being, potentially shielding them from experienc-
ing depression. Conversely, women may have fewer 
opportunities for engagement due to societal expecta-
tions and traditional gender roles that tend to assign 
them primary roles as wives and caregivers. These 
expectations may contribute to the higher levels of 
depression observed in women with knee OA.

Overall, our findings highlight the importance of 
recognizing the gender-specific impact of knee OA on 
mental health, particularly focusing on addressing soci-
etal expectations and enabling equal opportunities for 
engagement and participation in activities. By acknowl-
edging and addressing these gender disparities, we can 
work towards improving the mental well-being of indi-
viduals afflicted by knee OA and provide more targeted 
interventions for those most at risk.

Conclusion
In conclusion, this study has shed light on the association 
between mental disorders, body composition measure-
ments, knee pain, and activity limitations. It highlights 
the significance of addressing total body fat (TBF), fat 
mass (FM), and mood disorders such as depression and 
anxiety in the management of knee osteoarthritis (OA). 
By considering these factors together, healthcare profes-
sionals can enhance treatment outcomes for patients. 
Future research should explore these psychosocial fac-
tors in more detail and investigate their interactions with 
other biological and mechanical factors to develop com-
prehensive treatment approaches.

Ultimately, if BIA can be established as an effective 
tool for predicting knee OA progression, it would offer 
significant benefits in terms of early intervention and 
personalized treatment strategies. However, additional 
research is required to fully elucidate the potential of 
BIA in this regard.

Study limitations
There are a few limitations to consider in this study. 
The first limitation is that it had a cross-sectional 
design. Future longitudinal studies, which follow par-
ticipants over time, would be needed to confirm and 
explore the findings in greater depth.

The second limitation is the relatively small sample 
size. A small sample size can decrease the generaliz-
ability of the results and may limit the statistical power 
to detect small but meaningful effects. To enhance the 
reliability and generalizability of the findings, future 
studies could involve larger sample sizes.

Another limitation is the exclusive use of bioelectrical 
impedance analysis (BIA) for measuring body composi-
tion. While BIA is a widely used method for estimating 
body composition, there are other methods available 
such as dual-energy X-ray absorptiometry (DXA) and 
air displacement plethysmography (ADP). Comparing 
the results from different measurement methods could 
provide a more comprehensive and accurate assess-
ment of body composition.

Overall, while this study provides valuable insights, 
it is important to acknowledge these limitations and 
consider them when interpreting the findings. Further 
research with longitudinal studies to assess the treat-
ment of anxiety and depression by drugs versus psy-
chological support on VAS for OA pain. Comparing the 
VAS score of patients living in senior homes with those 
living family lives or living alone.
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