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ABSTRACT

Background: Knee osteoarthritis (KOA) is a chronic, degenerative joint disorder that leads
to reduced mobility and quality of life among adults, particularly with advancing age. While
aging and obesity are recognized risk factors, recent evidence highlights the contribution of
lifestyle and psychosocial factors such as dietary intake, stress, and sleep quality. The present
study aimed to assess the association between nutritional status, dietary intake, perceived
stress, sleep quality, and KOOS scores in adults aged 40—65 years diagnosed with KOA.
Methods: A cross-sectional study was conducted among 100 individuals with KOA recruited
through purposive sampling from physiotherapy and orthopaedic clinics. Data collection
involved anthropometric assessments (self-reported Weight, Height, Waist Circumference,
BMI), a 24-hour dietary recall, a food frequency questionnaire (FFQ), and a validated tools
such as the Perceived Stress Scale (PSS), Pittsburgh Sleep Quality Index (PSQI), and Knee
Injury and Osteoarthritis Outcome Score (KOOS) were administered along with dietary
assessment tools. Statistical analysis included descriptive and correlational methods using
SPSS Version 21.

Results: The majority of participants were females (62%) and were overweight or obese
(mean BMI: 27.4 £+ 3.8 kg/m?). Protein intake was below RDA in 72% of participants, with
68% and 74% showing inadequate calcium and vitamin D intake, respectively. While no
significant associations were found between macronutrient intake and KOOS scores (p >
0.05), stress and sleep quality showed significant relationships (p < 0.05). Participants with
high perceived stress had lower KOOS Pain (47.6 £ 10.4) and QoL scores (42.1 £+ 9.8) than
those with low stress (Pain: 62.1 = 9.5; QoL: 51.3 + 8.7). Poor sleep quality (reported by
63%) was significantly associated with lower KOOS ADL scores (44.8 = 11.7 vs. 58.9 +
10.1, p=0.002).

Conclusion: The study shows that stress and poor sleep quality are strongly linked to lower
KOOS scores in pain, ADL, and QoL domains. While dietary gaps were common, they had
no direct impact. These findings underscore the importance of addressing psychosocial
factors alongside nutritional care in KOA management through a holistic, lifestyle-based
approach

Keywords: Knee Osteoarthritis, Dietary Intake, KOOS Scores, Stress Levels, Sleep Quality,
Knee Pain, Symptoms, Quality of Life
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INTRODUCTION

Knee osteoarthritis (KOA) is one of the
most common forms of osteoarthritis and a
leading cause of chronic pain, functional
limitation, and disability among older
adults. It is characterized by the progressive
deterioration =~ of  articular  cartilage,
subchondral bone remodeling, osteophyte
formation, and low-grade  synovial
inflammation, which contribute to pain,
stiffness, reduced mobility, and diminished
quality of life (Geng et al., 2023; Yunus et
al., 2020). KOA can be classified as primary
(idiopathic), with no identifiable cause, or
secondary, resulting from factors such as
trauma, mechanical misalignment, or
underlying metabolic disorders (Hunter et
al., 2023).

Globally, the burden of KOA is increasing
due to factors such as population aging,
rising obesity rates, and sedentary lifestyles.
As of 2020, osteoarthritis affected
approximately 595  million  people
worldwide, with the knee joint being the
most frequently involved site (GBD, 2021).
In India, socioeconomic disparities, limited
healthcare access, and lack of awareness
contribute to both underdiagnosis and
disease progression (Singh et al., 2022).
Emerging evidence highlights the role of
modifiable lifestyle factors including diet
intake, psychological stress, and sleep
patterns in the pathogenesis and symptom
severity of KOA. Diets rich in saturated
fats, sugars, and processed foods may
promote systemic inflammation and obesity,
exacerbating joint degeneration (Souza et
al., 2017; Xu et al, 2021). In parallel,
elevated stress levels have been associated
with increased pain sensitivity, reduced pain
tolerance, and heightened functional
impairment in individuals with KOA (Huh
et al., 2021). Furthermore, disturbances in
sleep quality have shown a bidirectional
relationship with KOA-related pain and
functional limitations, thereby influencing
overall disease burden and patient well-
being (Gilbert et al., 2022; Feda et al.,
2023).

Although these associations have been
independently studied, limited research has
examined their combined impact on KOA
severity, particularly in Indian populations.
The present study seeks to explore the
relationship between dietary intake, KOOS
scores, perceived stress, and sleep quality
among adults aged 40—65 years with knee
osteoarthritis. Understanding these
interrelated factors may offer insights into
comprehensive lifestyle-based approaches
for managing KOA and improving long-
term patient outcomes.

MATERIALS & METHODS

This cross-sectional study was conducted to
assess the association between dietary
intake, KOOS scores, stress levels, and
sleep quality in individuals aged 40-65
years diagnosed with knee osteoarthritis.
Given the multifactorial nature of KOA, the
study aimed to explore how modifiable
factors such as nutrition, stress, and sleep
influence the severity of disease outcomes.
A total of 100 participants (27 males and 73
females) were recruited using purposive

sampling from Orthopedic and
Physiotherapy clinics across Mumbai.
Participants were screened based on

inclusion criteria: clinical diagnosis of KOA
in at least one knee, aged between 40-65
years, and classified with Kellgren-
Lawrence Grades 1 to 3. Those with
secondary causes of OA, recent joint
surgeries, or other rheumatic diseases were
excluded. The study duration was four
months. Ethical approval was obtained from
the Inter System Biomedica Ethics
Committee, and informed written consent
was collected from all participants prior to
data collection.

Data collection was carried out through
face-to-face interviews using a structured
case record form. The form captured socio-
demographic characteristics, anthropometric
measurements (height, weight, BMI, and
waist  circumference),  clinical  and
radiographic findings, dietary intake, and
psychometric evaluations. Dietary intake
was assessed using a 24-hour dietary recall
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and a Food Frequency Questionnaire (FFQ).
Nutrient intake was analyzed using the
Ntuitive nutrition calculator and compared
against the 2024 ICMR Recommended
Dietary Allowances.

The severity of KOA and functional
limitations were assessed using the Knee
Injury and Osteoarthritis Outcome Score
(KOOS), which includes five subscales:
Pain, Symptoms, Activities of Daily Living
(ADL), Sports and Recreation, and Knee-
related Quality of Life. Perceived stress was
evaluated using the Perceived Stress Scale
(PSS), and Sleep quality was measured with
the Pittsburgh Sleep Quality Index (PSQI).
Both instruments are validated and widely
used in clinical research.

This methodology enabled a comprehensive
assessment of the interrelationship between
lifestyle factors and KOA severity,
contributing to the understanding of holistic
management strategies for individuals with
knee osteoarthritis.

STATISTICAL ANALYSIS

Data analysis was conducted using SPSS
(version  21).  Descriptive  statistics
summarized participant  characteristics.
Pearson’s correlation coefficient was used
to examine relationships between dietary

value <0.05 was considered statistically
significant.

RESULTS AND DISCUSSION
Sociodemographic Findings of Study
Participants

This cross-sectional study assessed 100
individuals (73 females, 27 males) aged 40—
65 years diagnosed with knee osteoarthritis.
A higher prevalence was observed among
females, aligning with prior studies linking
female dominance to hormonal changes,
joint structure differences, and
inflammatory pathways (Moretti et al.,
2022; Plotnikoff et al., 2015). Most
participants were married (91%) and lived
in nuclear families (76%), with no
significant gender differences across marital
status, living arrangement, or
socioeconomic class. The majority (57%)
belonged to the upper-middle class. While
literature suggests socioeconomic status
(SES) influences KOA risk (Cui et al,
2020), no significant association was found
in this study possibly due to homogeneous
socioeconomic composition of the sample
largely upper-middle class which could
have attenuated the detection of SES-related
disparities.

Similar inconsistencies have been noted in

intake, stress, sleep quality, and KOOS another population-based research
scores. Independent t-tests were employed (Kiadalriri et al., 2017).
to assess differences across subgroups. A p-
Anthropometric Profile of Study
Participants
Table 1: Anthropometric Profile of Study Participants
Characteristics Male (n=27) Female (n=73) t Value | P Value
Mean + Std Deviation | Mean + Std Deviation
Age 50.7 £ 6.821 52.90 £ 6.000 -1.569 ] 0.12
Weight 78.15+7.009 71.67 £10.290 3.017 0.03*
Height 168.81 £4.306 158.47 +£5.795 8.446 0.00*
Body Mass Index 27.585 £3.0611 28.447 +4.1887 -0.976 | 0.332
Waist Circumference | 93.337 + 6.9137 91.822 £16.0384 0.475 0.637

Mean = Std Deviation, p <0.05*

Table 1 presents the anthropometric
characteristics of the 100 individuals
diagnosed with knee osteoarthritis showing
that the mean age for male participants (n =
27) was 50.7 + 6.82 years, while for females

(n = 73), it was slightly higher at 52.90 +
6.00 years; however, this difference was not
statistically significant (p = 0.12). Male
participants were significantly taller (168.81
+ 4.31 cm) and heavier (78.15 + 7.01 kg)
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than female participants (158.47 £ 5.80 cm
and 71.67 + 10.29 kg, respectively). Despite
these differences, the mean BMI did not
differ significantly between genders 27.59 +
3.06 kg/m? for males and 28.45 + 4.19
kg/m?* for females indicating that both
groups were, on average, overweight.
Similarly, waist circumference values
(93.34 =+ 691 cm in males and 91.82 =+
16.04 cm in females) showed no significant
variation.

Overall, 76% of the study population was
either overweight or obese, with a higher
overweight prevalence in males and greater
obesity in females. These findings
underscore the strong link between excess
body weight and KOA, aligning with prior
research (Liao et al., 2023) emphasizing
overweight as a key modifiable risk factor
in the onset and progression of knee
osteoarthritis.

Comorbidities and Lifestyle
Characteristics of Study Participants
Among participants with knee osteoarthritis
(KOA), the most commonly reported
comorbidities were hypertension (43%),
diabetes (31%), and obesity (26%), with no
significant gender differences observed for
most conditions. However, asthma was
reported exclusively in females (15.1%) and
was statistically significant (p = 0.033).

Other comorbidities such as thyroid
disorders (10%), depression/anxiety (6%),
and cardiovascular diseases (8%) were more
prevalent among females but did not differ
significantly by gender. These findings
reflect the high metabolic and inflammatory
burden often associated with KOA (Wu et
al., 2024).

Clinically, 37% of participants reported a
family history of OA, and 67% had
symptoms  persisting for 1-6 years.
Treatment approaches primarily included
physiotherapy (51%), physical activity
(42%), and prescription medication (31%).
While females reported greater use of
physiotherapy and alternative therapies,
differences were not statistically significant

In terms of lifestyle, only 9% of participants
reported daily physical activity, while 36%
engaged in it less than once a week or never.
Walking was the most common activity
(80%), and running was reported only by
males (p = 0.040). Supplement use was
highest for calcium (77%) and vitamin D
(19%). Smoking (7%) and alcohol
consumption (19%) were relatively low,
aligning with global trends in OA
populations (Kwon et al., 2020)

Dietary Intake among Participants with
Knee Osteoarthritis

Table 2. Comparison of Macronutrient and Micronutrient Intake Between Male and Female Participants

with Knee Osteoarthritis

Nutrient Male (n=27) | Female (n=73) t Value | P value
Mean =+ Std Deviation

Consumption of Macronutrient Consumption among genders

Energy (kcal) 1854.11 +£306.811 | 1679.52 £300.705 | 2.564 0.012*

Energy EAR% 87 101.2

Protein (g) 48.00 £+ 9.804 47.36 £10.010 0.288 0.774

Protein RDA % 88.88 102.95

Carbohydrate (g) 261.83 +£44.205 240.17 £ 41.557 2.274 0.025*

Fat (g) 70.95 + 24.944 61.61 + 18.735 2.016 0.047*

Consumption of Micronutrient Consumption among genders

Sodium (mg) 498.65 £ 331.93 612.88 £1061.288 | -0.548 | 0.585

Sodium RDA % 24.9 30.6

Potassium (mg) 2086.79 + 518.304 | 1969.68 +474.101 | 1.069 0.288

Potassium RDA % | 59.62 98.48

Fiber (g) 27.39 +£7.220 39.55 + 57.747 -1.087 | 0.28

Fiber RDA % 91.3 158.2

Calcium (mg) 486.77 +164.861 | 477.81 +154.115 | 0.253 0.801

Calcium RDA % | 48.67 47.78

International Journal of Health Sciences and Research (www.ijhsr.org)

403

Volume 15; Issue: 7; July 2025



Palak Rathod et.al. Study on the association between dietary intake, KOOS scores, stress scores and sleep
quality in individuals diagnosed with knee osteoarthritis aged 40-65 years

Zinc (mg) 8.69+7.107 6.59 +5.142 1.626 0.107
Zinc RDA % 51.11 499
Omega 3 (mg) 147.63 £ 108.604 | 213.02 +£209.443 | -1.544 | 0.126

Mean =+ Std Deviation, p <0.05*

Table 2 presents a comparison of
macronutrient and micronutrient intake
between male and female participants
diagnosed with knee osteoarthritis (KOA).
Males had a significantly higher mean
energy intake (1854.11 £+ 306.81 kcal) than
females (1679.52 + 300.71 kcal; p = 0.012).
However, females achieved  greater
adequacy relative to their energy
requirements (101.2% vs. 87%), possibly
due to intentional caloric control often seen
in women managing weight-related OA
symptoms.

Protein intake was similar between genders
(males: 48.00 = 9.80 g; females: 47.36 +
10.01 g; p = 0.774), yet protein adequacy
was notably higher in females (102.95%)
compared to males (88.88%). This is
clinically relevant, as inadequate protein
may contribute to sarcopenia and reduced
joint support in OA patients (Jeanmaire et
al., 2018). Males reported significantly
higher carbohydrate (p = 0.025) and fat
intake (p = 0.047), which may reflect
broader gender-based dietary patterns. High
carbohydrate consumption has been linked
to greater pain intensity, whereas lower
carbohydrate or ketogenic diets have shown
promise in reducing inflammation and
improving joint function (Klement et al.,
2021).

No significant gender differences were
observed in micronutrient intake (p > 0.05)
for sodium, potassium, calcium, zinc, fiber,
or omega-3. However, females showed
better fiber adequacy (158.2% vs. 91.3%)
and higher omega-3 intake, both of which
are beneficial for reducing inflammation
and improving gut health, which may
indirectly affect joint function. Males had
slightly higher potassium and zinc intakes.
These trends align with findings by Shin et
al. (2021), who reported that women with
KOA often consume fewer calories but

maintain better diet quality. While other
studies have found no strong link between
individual micronutrients and joint integrity
(Shin et al., 2021), maintaining nutrient
adequacy remains essential for
musculoskeletal health and symptom
management in KOA.

In order to contextualize these findings, the
frequency of consumption of various food
groups was also assessed. Among
participants with knee osteoarthritis, 87%
reported daily consumption of wheat and
51% consumed rice, whereas traditional
millets such as jowar and nachni were rarely
included in the diet. Moong and tur dal
emerged as the most frequently consumed
pulses, with many participants reporting
daily or weekly intake, while urad and matki
were consumed less commonly. Only 13%
of participants consumed milk daily,
although fermented dairy products like curd
and buttermilk were more widely consumed.
Non-vegetarian food intake was notably
low, with 75% never consuming chicken
and 81% abstaining from fish. Nuts such as
almonds and peanuts were the most
commonly included, with over 60% of
participants reporting weekly or biweekly
intake. Outside food items like pani puri
(38%), samosa (36%), and bhel puri (31%)
were frequently consumed once in 15 days
or more. A high intake of processed snacks
and sweets was also observed, while 74%
reported never or rarely consuming alcohol.
These dietary patterns characterized by high
consumption of refined grains, fried foods,
and sugary items may exacerbate systemic
inflammation and contribute to excess
weight, thereby potentially worsening KOA
symptoms.

Knee Injury and Osteoarthritis Outcome
Scores (KOOS)
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Figure 1: Frequency Distribution of KOOS Domains by Severity

In order to contextualize symptom severity,
the frequency distribution of participants
across the five KOOS domains was assessed
(Figure 1). In the Pain domain, a majority
reported no/minimal (29%) or mild pain
(48%), suggesting relatively mild pain
perception in the cohort. However, the
Symptom  domain  showed  broader
distribution, with moderate (44%) and mild
(32%) symptoms being most common, and
10% reporting severe symptoms
highlighting the persistence of stiffness and
swelling beyond pain alone. Notably, 84%
experienced either no/minimal or mild

functional limitation in Activities of Daily
Living (ADL), indicating preserved
independence. In contrast, the Sports and
Recreation Function (SPRF) domain
revealed substantial impairment, with 62%
facing moderate to severe restrictions.
Similarly, 85% of participants reported mild
to moderate limitations in knee-related
Quality of Life (QOL), consistent with
previous studies linking KOA symptoms to
impaired daily and social functioning
(Wojcieszek et al.,, 2022; Neogi et al,
2013).

Table 3: KOOS Domain Scores Between Male and Female Participants with Knee Osteoarthritis

KOOS DOMAINS Male (n=27) | Female (n=73) | t Value | p Value
Mean =+ Std Deviation

Pain 65.81 £ 17.456 | 63.67 +£17.348 | 0.548 0.585

Symptom 54.81 £21.161 | 50.40 £20.722 | 0.941 0.349

Activity of Daily Function 73.59 + 16.835 | 68.68 + 17.359 | 1.265 0.209

Sports and Recreation Function | 50.93 +25.796 | 46.16 £ 27.074 | 0.791 0.431

Knee-related Quality of Life 62.41+17.835 | 55.18 £ 16.180 | 1.929 0.057

Gender-wise comparison (Table 3) revealed
consistently higher KOOS scores in males
across all domains, indicating better knee
function. However, none of the gender
differences reached statistical significance
(p > 0.05). The largest disparity was
observed in the QOL domain (males: 62.41
+ 17.84; females: 55.18 = 16.18; p = 0.057),
suggesting females may experience a

greater subjective burden aligned with
findings from Paradowski et al. (2016) and
Khired et al. (2023), who reported greater
pain and functional decline in women.
These results reflect the multifaceted impact
of KOA on pain, function, and overall well-
being.

Stress Levels Among Study Participants

International Journal of Health Sciences and Research (www.ijhsr.org) 405
Volume 15; Issue: 7; July 2025



Palak Rathod et.al. Study on the association between dietary intake, KOOS scores, stress scores and sleep
quality in individuals diagnosed with knee osteoarthritis aged 40-65 years

Low Stress

Level of Perceived Stress

@ Moderate Stress

High Stress

Figure 2: Distribution of Perceived Stress Levels among Study Participants

Figure 2 illustrates the distribution of
perceived stress levels among participants
with knee osteoarthritis, showing that 67%
experienced moderate stress, 24% reported
low stress, and 9% had high stress. This

indicates that psychological distress is a
common comorbidity in KOA, likely
exacerbated by chronic pain, restricted
mobility, and diminished quality of life.

Table 4. Gender-wise Distribution of Perceived Stress Scores among Study Participants

Perceived Stress Scores | Male (n=27) | Female (n=73) | Total (n=100) | x2 Value | P Value
N % N % N %

Low 6 22.2 18 24.7 24 24 1.478 0.478

Moderate 20 | 74.1 47 64.4 67 67

High 1 3.7 8 11 9 9

Frequency Percentage (N, %), p <0.05*

The distribution of perceived stress levels
among participants with knee osteoarthritis
(KOA) indicated that 67% experienced
moderate stress, 24% had low stress, and
9% reported high stress. This highlights the
psychological burden often associated with
KOA, likely stemming from chronic pain,
functional limitations, and reduced quality
of life.

Gender-wise analysis (Table 4) revealed
that moderate stress was the most common
category for both males (74.1%) and
females (64.4%). While low stress was
similarly reported (22.2% in males, 24.7%
in females), high stress was more frequently
observed in females (11%) than males
(3.7%). Although this gender difference was
not statistically significant (p = 0.478), the
higher proportion of females in the high-
stress category may reflect a tendency
toward greater emotional burden in women
with KOA.

Further insights were drawn from item-wise
responses on the Perceived Stress Scale.
Across most questions, ‘“sometimes” was
the most frequent response for both genders,
indicating moderate perceived stress overall.
However, gendered response patterns
emerged. Females were more likely to
report feelings such as “nervous and
stressed” and “difficulties piling up,” while
males more often endorsed responses like
“felt confident” or “felt on top of things.”
One item-“felt that difficulties were piling
up so high that you could not overcome
them” approached statistical significance (p
= 0.064), with females showing higher
agreement.

These findings, though not statistically
conclusive, point toward subtle gender-
based differences in stress perception and
coping. This reinforces the need for gender-
sensitive mental health support as part of
comprehensive KOA management.

International Journal of Health Sciences and Research (www.ijhsr.org) 406
Volume 15; Issue: 7; July 2025



Palak Rathod et.al. Study on the association between dietary intake, KOOS scores, stress scores and sleep
quality in individuals diagnosed with knee osteoarthritis aged 40-65 years

Sleep Quality Among Study participants

17.0%

Poor Sleep Quality

Quality of Sleep

83.0%

Good Sleep Quality

Figure 3: Distribution of Sleep Quality among Study Participants

The figure 3 shows the distribution of sleep
quality among 100 participants with knee
osteoarthritis, assessed using the Pittsburgh
Sleep Quality Index (PSQI). A significant

proportion (83%) of participants were found
to have poor sleep quality, while only 17%
reported good sleep quality.

Table 5. Gender-wise Distribution of Sleep Quality among Study Participants

Sleep Quality Male (n=27) | Female (n=73) | Total (n=100) | x2 Value | P Value
N % N % N %

Poor Sleep Quality | 20 | 74.1 63 86.3 83 83 2.088 0.148

Good Sleep Quality | 7 25.9 10 13.7 17 17

Frequency Percentage (N, %), p <0.05*

Gender-wise distribution (Table 5) revealed
poor sleep in 74.1% of males and 86.3% of
females, with no statistically significant
difference (p = 0.148). However, a greater
proportion of females fell in the poor sleep
category, suggesting possible gender-based
vulnerability to sleep disturbance.

Further breakdown of PSQI components
showed that most participants rated their
subjective sleep quality as “fairly bad”
(43%) or “fairly good” (34%). Sleep
duration was commonly 6—7 hours (43%),
and 32% reported high sleep latency (56
points). Despite these challenges, 57%

achieved >85% sleep efficiency. Daytime
dysfunction and sleep disturbances were
reported by over 40% and 65% of
participants, respectively. No component
showed significant gender differences.
These results align with studies by Akintayo
et al. (2019) and Gilbert et al. (2022), who
found high prevalence of poor sleep,
particularly among females with KOA.
Though not statistically significant, the
findings underscore the need for routine
sleep assessment in KOA care, especially
among women, due to their slightly higher
reported burden.

Table 6. Correlation of Age, Body Mass Index (BMI), and Socioeconomic Status with KOOS Domains,
Perceived Stress Scale, and Pittsburgh Sleep Quality Index

Variables Age BMI Socioeconomic status
Pearson p Value | Pearson p Value | Pearson p
Correlation Correlation Correlation | Value
KOOS SCORES
Pain -0.131 0.193 -0.311 0.002* 0.263 0.008*
Symptom -0.15 0.137 -0.288 0.004* 0.236 0.018*
Activity of Daily Function | -0.144 0.154 -0.342 0* 0.221 0.027*
Sports and Recreation | -0.144 0.152 -2.44 0.014* 0.202 0.044*
Function
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Knee-related Quality of | -0.192 0.055 -0.226 0.024* [ -0.033 0.742
Life

PERCEIVED STRESS SCALE

Total PSS | 0.007 0942  [-0.028 | 0.024* [-0.033 | 0.742
PITTSBURGH SLEEP QUALITY INDEX

Final PSQI Score | 0.001 10993  ]0.219 | 0.028* | -0.488 | 0.00*

Table 6 summarizes the Pearson correlation
coefficients between demographic
variables- age, body mass index (BMI), and
socioeconomic status (SES) and outcomes
related to knee function, perceived stress,
and sleep quality.

Age did not show statistically significant
correlations with any parameter (p > 0.05),
though a weak negative trend with knee-
related quality of life (r = -0.192, p = 0.055)
suggests that increasing age may be
associated with a slight decline in perceived
QOL.

BMI  exhibited significant  negative
correlations with all KOOS domains: Pain (r
=-0.311, p = 0.002), Symptoms (r = -0.288,
p = 0.004), ADL (r = -0.342, p < 0.001),

Sports and Recreation Function (r = -0.244,
p=0.014), and QOL (r =-0.226, p = 0.024),
indicating that higher BMI is consistently
linked to poorer knee  function.
Additionally, BMI showed a positive
correlation with PSQI (r = 0.219, p = 0.028),
suggesting poorer sleep with higher body
weight.

SES demonstrated significant positive
correlations with KOOS domains—Pain,
Symptoms, ADL, and Sports and Recreation
Function implying better knee outcomes in
higher SES groups. SES was also negatively
associated with PSQI (r = -0.488, p <
0.001), indicating better sleep quality
among those with higher socioeconomic
status.

Table 7. Correlation of KOOS Domain Scores with Perceived Stress Scale (PSS) and Pittsburgh Sleep

Quality Index (PSQI)
KOOS Domains Total PSS FINAL PSQI SCORE
Pearson Correlation | p VALUE | Pearson Correlation | p VALUE

Pain 0.121 0.231 -0.533 0.00%*
Symptom -0.091 0.37 -0.494 0.00*
Activity of Daily Function 0.094 0.351 -0.539 0.00%*
Sports and Recreation Function | -0.111 0.27 -0.434 0.00*
Knee-related Quality of Life -0.213 0.033* -0.236 0.018*

Table 7 presents the Pearson correlation
coefficients and corresponding p-values
assessing the relationship between KOOS
domains: Pain, Other Symptoms, Function
in Activities of Daily Living (ADL),
Function in Sport and Recreation, and
Knee-related Quality of Life (QOL) with
Perceived Stress Scale (PSS) and Pittsburgh
Sleep Quality Index (PSQI) scores.

No statistically significant associations were
observed between any of the KOOS
domains and PSS scores (p > 0.05),
although a weak negative correlation was
found for Knee-related Quality of Life (r = -
0.213, p = 0.033), suggesting that higher
stress levels may be associated with slightly
lower perceived knee-related quality of life.

In contrast, all KOOS domains showed
statistically significant negative correlations
with PSQI scores (p < 0.001 for all
domains), indicating that poor sleep quality
was consistently associated with worse
functional outcomes. Specifically, PSQI was
strongly negatively correlated with the Pain
domain (r = -0.533), Other Symptoms (r = -
0.494), ADL (r = -0.539), Sports and
Recreation Function (r = -0.434), and QOL
(r = -0.236). These findings highlight the
strong  relationship  between sleep
disturbances and reduced knee function and
quality of life in individuals with knee
osteoarthritis.
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Table 8. Pearson Correlation Between Nutrient Intake and Perceived Stress, Sleep Quality, and KOOS Domain Scores

Nutrient Total PSS Final PSQI Score | Pain Symptom Activity of Daily | Sports and Recreation | Knee-related Quality
Function Function of Life
r value | P value | r value | p value | r value | p value | r value | p value | r value | p value | r value | p value r value p value
Energy -0.092 0.362 0.206 0.04* -.007 0.94 -.042 0.677 0.09 0.371 -.051 0.617 0.202 0.04*
(kcal)
Protein (g) -0.074 0.462 0.34 0.001* | -.025 0.81 -.226 0.023* | 0.005 0.961 -0.25 0.012 0.154 0.125
Carbohydrate | -0.064 0.527 0.303 0.002* | -0.09 0.375 -.086 0.396 0.013 0.898 -.083 0.412 0.109 0.278
(2)
Fat (g) -0.128 0.211 0.003 0.973 -0.13 0.199 0.066 0.516 0.164 0.103 0.046 0.653 -.276 0.005*
Sodium (mg) | -0.021 0.832 -0.005 | 0.957 0.144 0.153 0.187 0.062 0.181 0.072 0.185 0.065 -.257 0.01
Potassium -0.084 0.407 0.137 0.175 0.007 0.948 -0.11 0.277 0.053 0.603 0.119 0.237 0.1 0.323
(mg)
Fiber (g) -0.025 0.805 0.124 0.219 -0.05 0.624 -0.03 0.764 0.033 0.745 -.033 0.742 0.024 0.813
Calcium 0.011 0.916 0.195 0.051* | -0.46 0.652 -.237 0.017* | -.096 0.343 -.256 0.01%* -.097 0.336
(mg)
Zinc (mg) -0.073 0.472 -0.037 | 0.715 0.013 0.9 0.163 0.104 -0.03 0.77 0.195 0.052 0.049 0.626
Omega 31 -0.085 0.403 -0.026 | 0.009 0.225 0.024 0.056 0.583 0.107 0.29 0.027 0.789 -0.02 0.843
(mg)
International Journal of Health Sciences and Research (www.ijhsr.org) 409

Volume 15; Issue: 7; July 2025




Palak Rathod et.al. Study on the association between dietary intake, KOOS scores, stress scores and sleep
quality in individuals diagnosed with knee osteoarthritis aged 40-65 years

Table 8 illustrates the correlation between
nutrient intake and various functional and
psychological outcomes, including KOOS
domain scores, Perceived Stress Scale
(PSS), and Pittsburgh Sleep Quality Index
(PSQI). Notably, energy intake showed a
significant positive correlation with PSQI (r
= 0.206, p = 0.040) and knee-related quality
of life (QOL) (r = 0.202, p = 0.044),
suggesting that while higher energy intake
may be associated with poorer sleep quality,
it may also support better subjective knee-
related well-being.

Protein intake demonstrated a strong
positive correlation with PSQI (r = 0.340, p
= 0.001), indicating its potential association
with poorer sleep. However, it also
correlated  negatively  with ~ KOOS
Symptoms (r = -0.226, p = 0.023) and
Sports/Recreation Function (r = -0.250, p =
0.012), suggesting improved symptom relief
and physical function with higher protein
consumption. Similarly, carbohydrate intake
was positively associated with PSQI (r =
0.303, p = 0.002), indicating poorer sleep
quality with higher intake.

Fat intake showed a negative correlation
with knee-related QOL (r = -0.276, p =
0.005), while sodium was negatively
associated with QOL (r =-0.257, p = 0.010),
indicating that excessive fat and sodium
may negatively affect perceived knee health.
Calcium intake correlated negatively with
Symptoms (r = -0.237, p = 0.017) and
Sports Function (r = -0.256, p = 0.010),
suggesting benefits of calcium-rich diets on
physical outcomes. Omega-3 fatty acid
intake  was  significantly  negatively
correlated with PSQI (r =-0.261, p = 0.009),
indicating its role in better sleep quality, and
positively associated with Pain (r = 0.225, p
=0.024).

SUMMARY

This cross-sectional study explored the
association between dietary intake, KOOS
scores, perceived stress, and sleep quality in
100 individuals aged 40—65 years with knee
osteoarthritis (KOA). Most participants
were female (62%) and overweight (mean

BMI: 27.4+3.8 kg/m?). Nutritional
inadequacies were common, 72% had low
protein intake, while 68% and 74% had
inadequate calcium and vitamin D,
respectively. Although no strong direct
correlations were observed between diet and
KOOS scores, better diet quality showed a
slight positive trend with quality of life.
KOOS scores revealed the greatest
impairments in Sports and Recreation,
followed by ADL and Symptoms, with
females reporting significantly lower QoL
(p <0.05). Psychosocial factors had a more
substantial impact, 86% reported moderate
to high stress, and 63% had poor sleep
quality. Both were significantly correlated
with worse KOOS scores, particularly pain
and QoL. Overall, stress and sleep
disturbances emerged as key contributors to
reduced knee function and quality of life in
KOA.

CONCLUSION
This study highlights the multifactorial
nature of knee osteoarthritis (KOA),

revealing significant associations between
psychological stress, sleep quality, and
functional impairment in individuals aged
40-65 years. Poor sleep and elevated
perceived stress levels were strongly linked
to lower KOOS scores, whereas dietary
intake and BMI showed limited direct
correlations with disease severity. These
findings highlight the need for a holistic
management  approach  that includes
psychological and behavioral dimensions
alongside physical health. While the use of
validated assessment tools adds strength,
limitations such as the small urban-based
sample and reliance on self-reported data
may affect generalizability. Future research
should adopt longitudinal designs to better
understand causal relationships. Integrating
psychological counseling, sleep hygiene,
and tailored nutrition education may
enhance outcomes and support more
effective lifestyle-based interventions for
KOA.
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