
Review began 10/11/2023 
Review ended 10/20/2023 
Published 10/25/2023

© Copyright 2023
Bashekah et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License CC-
BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Prevalence and Characteristics of Knee
Osteoarthritis Among the General Public in Saudi
Arabia
Kadejh Abdulrahman Bashekah  , Moataz Emad Zagzoug  , Abdulaziz Wael Banaja  , Abdulaziz
Abdulrahman Alghamdi  , Obadah Suhail Mishiming  , Mohammed Anwar Jan  , Omar Akram Kemawi  ,
Badr Ali Alharbi  , Aseel Ahmed Althagafi  , Sarah Mauafaq Aljifri 

1. Endocrine and Diabetes Center, Saudi Ministry of Health, Jeddah, SAU 2. Department of Orthopaedics, King
Abdulaziz Hospital, Jeddah, SAU 3. Faculty of Medicine, King Abdulaziz University, Jeddah, SAU 4. Faculty of Medicine,
Ibn Sina National College, Jeddah, SAU

Corresponding author: Kadejh Abdulrahman Bashekah, k_basheikh@yahoo.com

Abstract
Background
Knee osteoarthritis (OA) is a chronic and progressive knee joint condition that is influenced by multiple
factors. This research aims to examine the prevalence and characteristics of knee OA among the general
public in Saudi Arabia.

Methodology
This cross-sectional online survey was conducted in September 2023 in Saudi Arabia. This research used a
previously developed questionnaire to validate the diagnosis of OA, which was performed in accordance with
the diagnostic criteria established by the American College of Rheumatology (ACR). The Western Ontario and
McMaster Universities Arthritis Index questionnaire (WOMAC) was used to examine the severity and
characteristics of knee OA patients. A binary logistic regression analysis was conducted to determine the
variables that influence the severity of knee OA and the likelihood of developing OA.

Results
A total of 1,019 individuals participated in this study. Around one-third of the participants (34.5%) fulfilled
the ACR criteria for knee OA diagnosis. Overall, the mean WOMAC score was 34.1 (18.8) out of 96, which
represents 35.5% of the maximum obtainable score and demonstrates a low degree of knee OA severity. The
mean pain sub-scale score was 7.4 (3.8) out of 20, which represents 37.0% of the maximum obtainable score
and demonstrates a low level of pain intensity. The mean stiffness sub-scale score was 2.7 (1.8) out of 8,
which represents 33.8% of the maximum obtainable score and demonstrates a low degree of stiffness in
joints. The mean physical function sub-scale score was 24.0 (14.0) out of 68, which represents 35.3% of the
maximum obtainable score and demonstrates a low level of physical function difficulty. Females, older

participants (above 40 years), those with high body mass index (28.8 kg/cm2 and higher), non-smokers, those
with comorbidities, those who did not practice daily physical activity, those who had a family history of knee
OA, and those who suffered from flat feet, rheumatoid arthritis, gout, lupus, or back or hip pain were more
likely to develop knee OA and have severe OA (p < 0.05).

Conclusions
The findings of this study demonstrated a significant prevalence rate of knee OA and highlighted a
discrepancy between the rates obtained by diagnostic criteria and those determined through clinical
diagnosis. Several significant factors that contribute to the development of OA encompass lifestyle choices
such as food and exercise, familial predisposition, genetic influences, and the presence of comorbidities. To
effectively tackle this intricate matter, it is imperative to adopt a patient-centered strategy and prioritize
early intervention.

Categories: Epidemiology/Public Health, Orthopedics
Keywords: knee osteoarthritis, western ontario and mcmaster universities arthritis index (womac), severity,
prevalence rate, saudi arabia

Introduction
Knee osteoarthritis (OA) is a chronic and progressive knee joint condition that is influenced by multiple
factors. It is also the most commonly observed form of arthritis among elderly people. The condition imposes
a significant financial burden on both patients and the healthcare system [1,2]. The majority of patients
diagnosed with knee OA experience discomfort and a decrease in their capacity to perform regular tasks.
Patient-reported outcomes play a significant role in informing clinical decision-making in situations where
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objective radiological measures are lacking. Consequently, the therapy of OA can be predicated on clinical
factors and functional status, rather than being solely dependent on radiological observations [3,4].

The assessment of knee symptoms in individuals with knee OA holds significant importance in evaluating
the progression of the illness and gauging the efficacy of therapeutic interventions. Hence, there exists a
necessity for a valid and accurate metric to quantitatively evaluate the impact of OA on pain and disability in
the knee joint, as well as to appraise the effectiveness of therapies [5].

Previous research on the prevalence of OA in Saudi Arabia has been undertaken but has been restricted in
scope and has certain limitations. For instance, the data obtained in these studies were primarily derived
from certain local regions, resulting in a small sample size [6-9]. It is worth noting that a prior investigation
demonstrated that 50% of participants exhibited clinical asymptomatic conditions despite the presence of
radiographic findings, and conversely, vice versa [10]. Insufficient data has been collected from a substantial
sample size in Saudi Arabia about knee OA and its associated risk factors. According to the clinical
guidelines, regular X-rays are not recommended for the diagnosis of OA [11]. Hence, the present study
employs clinical criteria for the diagnosis of knee OA and encompasses participants from various regions
within the kingdom, ensuring an adequate number of participants to establish a sample that is
representative of the community. Moreover, there are variations in the prevalence of knee OA among
different racial and ethnic groups [12]. Hence, it is crucial to obtain a current estimation of the prevalence of
knee OA and ascertain the modifiable risk factors to facilitate timely prevention and early intervention. This
research aims to examine the prevalence and characteristics of knee OA among the general public in Saudi
Arabia.

The specific objectives of this study are to assess the prevalence of knee OA among the general public in
Saudi Arabia, assess the characteristics of knee OA among the general public in Saudi Arabia, and identify
the predictors of knee OA among the general public in Saudi Arabia.

Materials And Methods
Study design and settings
This cross-sectional online survey was conducted in September 2023 to examine the prevalence and
characteristics of knee OA among the general public in Saudi Arabia.

Sampling procedure
This study sample was selected using convenience sampling, a type of non-probability sampling. This study
involved participants who met our inclusion criteria and were willing to participate. On the first page of the
questionnaire, participants were provided with an informed consent form and given the choice to continue
participating in the study or withdraw from it. To ensure that patients comprehended the relevance of their
participation, the study aims were communicated in full. In the invitation letter for the study, the inclusion
criteria were outlined.

Study population and recruitment
The inclusion criteria for this study were Saudi Arabians at least 20 years old who were part of the general
community. There were no limits depending on age, gender, or area of residency. Participants who did not
meet the inclusion criteria were excluded. The survey link was published on social media channels
(Facebook, Snapchat, WhatsApp, and Twitter) to encourage participation. The survey link was distributed
through different social media pages and groups to reach participants from different regions in Saudi Arabia.

Study tool
This research used a previously developed questionnaire to validate the diagnosis of OA, which was
performed in accordance with the diagnostic criteria established by the American College of Rheumatology
(ACR) [9]. These criteria are outlined as follows: the initial stage was the identification of individuals who
experienced knee pain for the majority of the preceding 30 days and responded affirmatively to the query,
“Have you experienced pain in one or both knees in most of the preceding 30 days?” These participants were
assigned a score of 1. In the second step, a score of 1 was assigned to indicate the presence of specific
symptoms. These symptoms included crepitus, which refers to the experience of pain when applying
pressure or compression to the knee(s). Another symptom was bony enlargement, which pertains to the
perception of the knee(s) being larger than their normal size. Bony tenderness, characterized by pain when
pressing or compressing the knee(s), was also considered. Additionally, the presence of morning joint
stiffness lasting for a duration of 30 minutes and age exceeding 50 years were included as symptoms. A
subject was diagnosed with clinical knee OA if their total score reached 3 or above, indicating fulfillment of
the ACR criteria. Participants who responded negatively or affirmatively to the initial inquiry regarding knee
pain experienced within the preceding 30 days and obtained a cumulative score below 3 were classified as
being healthy [9].

The Western Ontario and McMaster Universities Arthritis Index questionnaire (WOMAC) was used to
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examine the severity and characteristics of knee OA patients. It is a self-administered composite
questionnaire designed to assess pain, stiffness, and physical impairment in a three-dimensional manner.
The instrument typically employed for the assessment of OA in the knee and hip is widely utilized [13]. The
WOMAC Osteoarthritis Index comprises 24 items that are categorized into three distinct sub-scales, namely,
pain, joint stiffness, and physical function. The pain sub-scale comprises a set of five inquiries pertaining to
the experience of pain. The stiffness sub-scale comprises a total of two inquiries. The physical function sub-
scale comprises a set of 17 inquiries that assess the level of difficulty experienced in performing activities of
daily living. The questions in this study were evaluated using a five-point Likert scale, where each item had
five response levels that corresponded to varying degrees of severity. These levels were scored from 0 to 4,
with 0 indicating no intensity, 1 indicating mild intensity, 2 indicating moderate intensity, 3 indicating
severe intensity, and 4 indicating extreme intensity. The scores of the items within each sub-scale were
aggregated, utilizing the following ranges: pain (0-20), stiffness (0-8), and physical function (0-68). The
calculation of the total WOMAC score involved the summation of the items from each of the three sub-
scales, resulting in a score ranging from 0 to 96. Higher scores were indicative of poorer overall health status
in individuals with OA.

The questionnaire also collected data about age, gender, body mass index (BMI), monthly income, level of
education, nationality, smoking status, existence of comorbidities (such as dyslipidemia, hypertension,
diabetes mellitus, and cardiovascular diseases), and occupation of the responder. In addition, the
questionnaire asked about the participants’ daily physical activity level, the presence of a family history of
knee OA, whether the participants were diagnosed with knee OA by their physician, and whether they had
applied for sick leave because of their knee pain in the past year. Participants were asked whether they
suffered from flat feet, rheumatoid disease, gout, or systemic lupus erythematosus. Moreover, they were
asked whether they suffered from back or hip pain problems; whether they had pain in one or both knees for
most of the past 30 days; their duration of pain; whether they felt pain when pressing on their knee/knees;
whether they thought their knee/knee bones were larger than normal (hypertrophic); whether their
knee/knees made a clicking or rubbing sound; whether they thought their knee/knees became stiff for the
first 30 minutes in the morning; whether they had a previous knee injury due to an accident, playing a
particular sport, or because of work; and whether they ate a healthy balanced diet (containing vegetables,
fruits, dairy, and proteins).

Piloting of the questionnaire tool
Doctors from the Saudi Ministry of Health assessed and verified the questionnaire instrument. Participants
were asked about the clarity, comprehensibility, and face validity of the questions, as well as if any were
difficult to understand. In addition, participants were asked about any questions they found disrespectful or
annoying. In addition, a pilot study was conducted with a small sample of the study population to evaluate
their grasp of the questionnaire before its widespread adoption.

Survey translation
To promote the involvement of the general population in Saudi Arabia, the Arabic version of the
questionnaire instrument was used [14].

Sample size
The minimum required sample size was 385 individuals using a 95% confidence interval, a 0.5 standard
deviation (SD), and a 5% margin of error.

Ethical approval
This study was reviewed by the Institutional Review Board at the Ministry of Health, Jeddah, Saudi Arabia
(approval number: KSA: H-02-J-002- A01722).

Statistical analysis
Data analysis was performed using SPSS version 27 (IBM Corp., Armonk, NY, USA). A histogram and
normality metrics were used to examine the normality of the knee OA score. Based on the normality of the
data, the knee OA score was presented as the mean (SD). In a binary logistic regression analysis, the mean
knee OA score of the participants was utilized as the dummy variable to determine the variables that
influenced the severity of knee OA, and the ACR criteria were used to identify risk factors that influenced the
likelihood of developing OA. To determine statistical significance, a two-sided p-value of less than 0.05 was
utilized.

Results
Participants’ baseline characteristics
A total of 1,019 individuals participated in this study. More than half of them (57.2%) were females. Around
one-quarter of the participants (24.4%) were aged 51-60 years. More than half of the participants (65.5%)
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were married and reported that they held bachelor’s degrees (62.8%). Around one-quarter of the
participants (27.4%) reported that their family monthly income was higher than 20,000 Saudi Arabia riyal
(SAR). Around 26.9% of the participants were unemployed. The vast majority (91.7%) of the participants
were Saudis. Further details on the baseline characteristics of the study participants are presented in Table 1.
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Variable Frequency Percentage

Gender

Females 583 57.2%

Age categories

20–23 years 83 8.1%

24–30 years 176 17.3%

31–40 years 124 12.2%

41–50 years 230 22.6%

51–60 years 249 24.4%

61 years and older 157 15.4%

Marital status

Single 262 25.7%

Married 667 65.5%

Divorced 62 6.1%

Widowed 28 2.7%

Education

Secondary school or lower 159 15.6%

Diploma 3 0.3%

Bachelor’s degree 640 62.8%

Higher education 217 21.3%

Family monthly income

Less than 5,000 SAR 183 18.0%

5,001–10,000 SAR 203 19.9%

10,001–15,000 SAR 194 19.0%

15,001–20,000 SAR 160 15.7%

20,001 SAR and above 279 27.4%

Employment status

Retired 234 23.0%

Unemployed 274 26.9%

Office work 236 23.2%

Fieldwork 84 8.2%

Both (office work and fieldwork) 191 18.7%

Nationality

Saudi 934 91.7%

TABLE 1: Participants’ baseline characteristics.
SAR = Saudi Arabia riyal

Participants’ lifestyle, health status, and prevalence of knee
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osteoarthritis
Table 2 presents patients’ lifestyle, health status, and prevalence of knee OA. Around one-third of the
participants (34.5%) fulfilled the ACR criteria for knee OA diagnosis. The mean BMI for the study participants

was 28.8 (6.2) kg/cm2. Around 20.5% of the participants were smokers, and 33.2% reported that they had
comorbidities. Around 90.0% of the participants reported that they performed physical activity on a daily
basis. Around one-quarter of the participants (24.9%) reported having suffered a previous knee injury due to
an accident, playing a specific sport, or work. More than half of the participants (67.2%) reported that they
ate a healthy and balanced diet. More than half of the participants (76.6%) reported that they had a family
history of knee OA. Around one-third of the participants (28.7%) reported that they were diagnosed with
knee OA. Around 8.6% of the participants reported that they had applied for leave during the past year due
to knee pain.

Variable Frequency Percentage

Mean body mass index (kg/cm2) (standard deviation) 28.8 (6.2)

Current smoker

Yes 209 20.5%

Comorbidity history

Yes 338 33.2%

Daily physical activity level

Inactive 109 10.7%

Low activity that requires little effort (such as walking slowly, sitting, using the computer, light work, standing, cooking, and
washing dishes)

575 56.4%

Moderate activity requiring moderate effort such as jogging, brisk walking (4 mph), heavy cleaning (window washing,
sweeping, mopping), and light cycling (10–12 mph)

259 25.4%

High activity that requires high effort, such as running at a speed of 6 mph, carrying heavy loads, cycling at a higher speed
(14–16 mph), playing basketball, and playing football

76 7.5%

Have you suffered a previous knee injury due to an accident, playing a specific sport, or due to work? Yes 254 24.9%

Do you eat a healthy and balanced diet (contains vegetables, fruits, dairy, and proteins)? Yes 685 67.2%

Do you have a relative (father, mother, brother, sister, uncle, aunt, uncle, aunt, grandfather, and great-grandfather) who suffers from knee osteoarthritis
(knee osteoarthritis)?

Yes 781 76.6%

Have you been diagnosed by a doctor with inflammation of the knee joints (knee osteoarthritis)?

Yes 292 28.7%

Have you applied for leave during the past year due to knee pain you are suffering from?

Yes 88 8.6%

TABLE 2: Patients’ lifestyle, health status, and prevalence of knee osteoarthritis.

Knee osteoarthritis-related risk factors
Table 3 presents the prevalence of risk factors related to knee OA. Around 13.1% of the participants reported
that they suffered from flat feet. Around 5.5% of the participants reported that they suffered from
rheumatoid arthritis and 0.8% suffered from lupus. More than half of the participants reported that they
suffered from back or hip pain (57.3%) and felt pain in one or both knees for most of the past 30 days (57.5%).
Around 38.4% of the participants reported that they had pain in both knees. More than one-third of the
participants (38.6) who reported that they had knee(s) pain reported that they had been feeling pain for one
to five years.
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Variable Frequency Percentage

Do you suffer from flat feet? Yes 133 13.1%

Do you suffer (have you been diagnosed with) rheumatoid arthritis? Yes 56 5.5%

Do you suffer (have you been diagnosed with) gout? Yes 79 7.8%

Do you suffer from (have been diagnosed with) lupus? Yes 8 0.8%

Do you suffer from back or hip pain? Yes 584 57.3%

Have you felt pain in one or both knees for most of the past 30 days? Yes 586 57.5%

In which knee do you feel pain? (n = 586)

Right knee 201 34.3%

Left knee 160 27.3%

Both knees 225 38.4%

How long have you been feeling pain? (n = 586)

Less than one years 204 34.8%

1–5 years 226 38.6%

6–10 years 99 16.9%

11–15 years 23 3.9%

More than 15 years 33 5.6%

Do you feel pain when pressure is applied to your knee/knees? Yes 348 34.2%

Do you think your knee/knee bones are larger than normal (hypertrophic)? Yes 83 8.1%

Does your knee/knees make a clicking or rubbing sound? Yes 404 39.6%

Do you think your knees/knees are stiff in the first 30 minutes in the morning? Yes 193 18.9%

TABLE 3: Knee osteoarthritis-related risk factors.

Around 34.2% of the participants reported that they felt pain when pressure was applied to their knee(s).
Around 8.1% reported that they thought their knee(s) bones were larger than normal (hypertrophic). Around
39.6% reported that their knee(s) made a clicking or rubbing sound, and 18.9% reported that they thought
their knee(s) were stiff in the first 30 minutes of the morning.

WOMAC score for patients with knee osteoarthritis
Table 4 presents the mean WOMAC score for patients with knee OA. Overall, the mean WOMAC score was
34.1 (18.8) out of 96, which represents 35.5% of the maximum obtainable score and demonstrates a low
degree of knee OA severity. The mean pain sub-scale score was 7.4 (3.8) out of 20, which represents 37.0% of
the maximum obtainable score and demonstrates a low level of pain intensity. The mean stiffness sub-scale
score was 2.7 (1.8) out of 8, which represents 33.8% of the maximum obtainable score and demonstrates a
low degree of stiffness in joints. The mean physical function sub-scale score was 24.0 (14.0) out of 68, which
represents 35.3% of the maximum obtainable score and demonstrates a low level of physical function
difficulty.
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Sub-scale
Score range for the specific
scale

Mean (standard
deviation)

Percentage out of the maximum score for the specific
scale

Pain sub-scale 0–20 7.4 (3.8) 37.0%

Stiffness sub-scale 0–8 2.7 (1.8) 33.8%

Physical function sub-
scale

0–68 24.0 (14.0) 35.3%

Total score 0–96 34.1 (18.8) 35.5%

TABLE 4: Mean WOMAC score for patients with knee osteoarthritis.
WOMAC = Western Ontario and McMaster Universities Arthritis Index questionnaire

Severity profile of knee osteoarthritis
Table 5 presents the severity profile of knee OA patients. Regarding the pain intensity sub-scale, the patients
reported the highest degree of severe to extremely severe problems (12.8%) when going up or down the
stairs. The lowest degree of severe to extremely severe problems (3.4%) was reported when walking on flat
ground. Regarding the joint stiffness sub-scale, the patients reported similar degrees of severe to extremely
severe problems when they woke up in the morning (14.1%) and after sitting, lying down, or resting during
the day (13.9%). Regarding the physical function difficulty sub-scale, the patients reported the highest
degree of severe to extremely severe problems when they went up the stairs (14.1%), and the lowest degree
of severe to extremely severe problems was when walking on flat ground (2.9%).
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Number  Not any A little Moderate Severe Extremely severe

 The intensity of the pain you feel

1 When you walk on flat ground 54.5% 26.8% 15.3% 3.1% 0.3%

2 When you go up or down the stairs 32.0% 32.8% 22.4% 9.8% 3.0%

3 At night while you are in your bed (on the bed) 58.3% 24.9% 12.4% 3.9% 0.5%

4 When sitting or lying down 52.3% 28.6% 13.3% 4.7% 1.1%

5 When standing 41.4% 32.3% 18.4% 6.0% 2.0%

 The severity of the stiffness (stiffness) you feel in your joint

1 When you wake up in the morning 62.7% 20.5% 11.5% 4.7% 0.6%

2 After sitting, lying down, or resting during the day 53.5% 27.7% 13.2% 4.9% 0.8%

 The severity of the difficulty you are facing

1 When you go down the stairs 51.1% 24.8% 15.0% 7.3% 1.8%

2 When you go up the stairs 37.7% 30.1% 18.1% 10.9% 3.2%

3 When stopping after sitting 45.3% 30.5% 15.3% 7.1% 1.8%

4 When standing 47.1% 28.8% 16.7% 6.0% 1.5%

5 When you bend down to the ground 50.7% 25.6% 15.8% 5.5% 2.4%

6 When you walk on flat ground 62.0% 23.0% 12.2% 2.1% 0.8%

7 When you get in or out of the car 55.3% 24.7% 14.1% 4.7% 1.1%

8 When you go shopping 49.5% 25.2% 16.6% 7.1% 1.7%

9 When you wear socks 67.6% 17.8% 10.4% 3.4% 0.8%

10 When you get out of bed 57.6% 24.5% 11.8% 5.3% 0.8%

11 When you take off your socks 70.2% 17.2% 9.3% 2.5% 0.9%

12 When you lie in bed 66.4% 20.2% 9.7% 3.3% 0.3%

13 When you get in or out of the bathtub 67.0% 20.4% 8.9% 3.1% 0.5%

14 When sitting on the chair 63.5% 23.2% 10.1% 2.7% 0.5%

15 When you sit or get up from the toilet 58.0% 26.0% 11.0% 3.5% 1.5%

16 When you do heavy housework 39.6% 28.8% 17.7% 11.1% 2.8%

17 When you do light housework 56.1% 27.4% 13.3% 2.6% 0.5%

TABLE 5: Severity profile of knee osteoarthritis.

Predictors of knee osteoarthritis and its severity
Table 6 presents the findings of binary logistic regression analysis. Females, older participants (aged above

40 years), those with high BMI (28.8 kg/cm2 and higher), non-smokers, those with comorbidities, those who
did not practice daily physical activity, those who had a family history of knee OA, and those who suffered
from flat feet, rheumatoid arthritis, gout, lupus or back or hip pain were more likely to develop knee OA and
have severe OA (p < 0.05).

Variable
Odds ratio of developing knee
osteoarthritis (95% confidence interval)

Odds ratio of having severe knee
osteoarthritis (95% confidence interval)

Gender
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Females (reference group) 1.00

Males 0.72 (0.55–0.93)* 0.43 (0.30–0.61)***

Age categories

20–23 years (reference group) 1.00

24–30 years 1.07 (0.44–2.57) 0.78 (0.18–3.34)

31–40 years 2.14 (0.91–5.04) 2.86 (0.78–10.46)

41–50 years 3.46 (1.58–7.59)** 5.96 (1.79–19.78)**

51–60 years 12.86 (5.95–27.80)*** 10.85 (3.32–35.47)***

61 years and older 15.16 (6.83–33.63)*** 12.83 (3.86–42.60)***

Marital status

Single (reference group) 1.00

Married 5.00 (3.36–7.42)*** 6.51 (3.46–12.23)***

Divorced 5.35 (2.88–9.96)*** 8.62 (3.79–19.61)***

Widowed 6.01 (2.63–13.76)*** 10.81 (3.99–29.29)***

Education

Secondary school or lower (reference group) 1.00

Diploma - -

Bachelor’s degree 0.74 (0.52–1.07) 0.61 (0.40–0.93)*

Higher education 0.87 (0.57–1.33) 0.70 (0.42–1.14)

Family monthly income

Less than 5000 SAR (reference group) 1.00

5,001–10,000 SAR 1.02 (0.66–1.57) 0.72 (0.44–1.19)

10,001–15,000 SAR 1.36 (0.89–2.09) 0.90 (0.55–1.47)

15,001–20,000 SAR 1.51 (0.97–2.36) 0.97 (0.58–1.62)

20,001 SAR and above 1.09 (0.73–1.62) 0.48 (0.29–0.79)**

Employment status

Retired (reference group) 1.00

Unemployed 0.28 (0.19–0.40)*** 0.39 (0.25–0.59)***

Office work 0.25 (0.17–0.36)*** 0.40 (0.26–0.62)***

Fieldwork 0.20 (0.11–0.35)*** 0.35 (0.18–0.68)**

Both (office work and fieldwork) 0.24 (0.16–0.36)*** 0.19 (0.11–0.34)***

Body mass index category

Lower than 28.8 kg/m2 (reference group) 1.00

28.8 kg/cm2 and higher 3.10 (2.37–4.06)***  

Current smoker Yes 0.66 (0.47–0.92)* 0.36 (0.22–0.61)***

Comorbidities history Yes 3.87 (2.94–5.11)*** 3.39 (2.44–4.70)***

Daily physical activity level

Inactive (reference group) 1.00

Low activity 0.65 (0.43–0.97)* 0.55 (0.35–0.87)*

Moderate activity 0.46 (0.29–0.72)*** 0.38 (0.22–0.66)***
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High activity 0.19 (0.09–0.39)*** 0.13 (0.04–0.38)***

Have you suffered a previous knee injury due to an
accident, playing a specific sport, or due to work? Yes

2.01 (1.51–2.69)*** 1.97 (1.40–2.76)***

Do you eat a healthy, balanced diet (contains vegetables,
fruits, dairy, and proteins)? Yes

1.07 (0.81–1.41) 1.31 (0.92–1.86)

Do you have a relative who suffers from knee osteoarthritis
(knee osteoarthritis)? Yes

2.05 (1.30–3.26)** 0.88 (0.70–1.09)

Do you suffer from flat feet? Yes 1.55 (1.07–2.25)* 1.11 (0.70–1.76)

Do you suffer (have you been diagnosed with) rheumatoid
arthritis? Yes

3.67 (2.09–6.45)*** 3.73 (2.14–6.50)***

Do you suffer (have you been diagnosed with) gout? Yes 3.42 (2.13–5.50)*** 2.91 (1.78–4.74)***

Do you suffer from (have been diagnosed with) lupus? Yes 13.47 (1.65–109.94)* 32.69 (4.00–267.28)**

Do you suffer from back or hip pain? Yes 3.69 (2.76–4.93)*** 4.10 (2.76–6.10)***

TABLE 6: Predictors of knee osteoarthritis and its severity.
*: p < 0.05; **: p < 0.01; ***: p < 0.001.

SAR = Saudi Arabia riyal

Discussion
Knee OA is a degenerative disorder that affects the knee joint over time and is impacted by several factors.
Additionally, it is the most prevalent type of arthritis among the elderly [1]. Indeed, when assessing the
progression of arthritis and the effectiveness of treatment therapies in people with knee OA, the assessment
of knee symptoms is crucial [5]. Therefore, this study aimed to assess the prevalence and characteristics of
knee OA among the general public in Saudi Arabia.

The findings of our study revealed that the prevalence rate of knee OA was 34.5% according to the ACR
diagnostic criteria. This is higher than the percentage of patients who confirmed that they had been
diagnosed by a doctor with inflammation of the knee joints (knee osteoarthritis), which was 28.7%.
Interestingly, our results are similar to studies in India, where the prevalence of knee OA according to the
ACR diagnostic criteria was 34.67% [15] and 28.7% diagnosed by a doctor. Knee OA prevalence was higher in
another study in Saudi Arabia, which using radiographic diagnosis found that the prevalence of knee OA was
53.3% [7]. This aligns with the research conducted in Asian populations, where a prevalence of 60% or more
has been identified. In contrast, the prevalence rate of knee OA in the United States, similar to our study
findings, ranged between 30% and 40% [16-20]. However, the difference in prevalence rate between the ACR
diagnostic criteria and the prevalence rate for those diagnosed by a doctor may be because a proportion of
knee OA is asymptomatic [16], which emphasizes the role of primary care providers in the initial diagnosis
and management of knee OA [17]. The significance of prioritizing a patient-centric approach lies in its
emphasis on addressing the primary symptoms, diagnosis, and treatment preferences identified by
individuals suffering from knee OA [18].

In our study result, a majority of the participants (67.2%) indicated that they ate a healthy and balanced diet.
It is believed that there is a connection between one’s nutritional well-being and physical activity levels in
relation to knee OA, implying that taking preventative measures at a younger age could potentially mitigate
the development of this condition [19]. Moreover, it was found that a combination of diet and exercise leads
to significant improvements in quality of life for patients with knee OA [20]. Consuming fiber-rich diets and
adopting eating patterns such as the Mediterranean diet can be effective strategies for the management of
OA [21]. On the other hand, the study revealed that more than half of the participants (76.6%) reported a
family history of knee OA. Genetic and systemic factors may have an important role in early structural
changes and pain in knee OA [22]. Moreover, BMI, muscular strength, knee pain, and the size of the medial
tibial bone area appear to contribute to the genetic control and onset of knee OA [23].

This study explored the prevalence of flat feet, rheumatoid arthritis, and lupus among participants, along
with the prevalence of back, hip, and knee pain. It also investigated the duration of knee pain in a subset of
participants. In our study, around 13.1% of the participants reported that they suffered from flat feet. In
people with knee OA, flat feet have been linked to a more significant varus angle, increased pain levels, and
a greater decline in physical function [24]. Moreover, around 5.5% of the participants reported that they
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suffered from rheumatoid arthritis, and 0.8% suffered from lupus. More than half of the participants reported
that they suffered from back or hip pain (57.3%) and felt pain in one or both knees for most of the past 30
days (57.5%). Back pain is common in individuals with knee OA and is linked to poorer clinical status
indicators [25]. It has been reported that a high percentage of individuals with knee OA also report chronic
back pain, with back pain often occurring before the onset of knee OA [26]. Further, around 38.4% of the
participants reported that they had pain in both knees. Individuals suffering from knee OA report pain in
both of their knees [27], with BMI and the extent of knee flexion identified as factors associated with knee
pain [27]. However, more than one-third of the participants (38.6) who reported that they had knee(s) pain
also reported that they had been feeling pain for one to five years. Knee pain was characterized as
discomfort or pain in the knee that persisted for 30 consecutive days within the past three months [28].
Certain factors are associated with more severe knee pain in patients with early knee OA, including higher
BMI, the presence of metabolic syndrome, hypertension, and walking limitations [29].

In this study, around 34.2% of the participants reported that they felt pain when pressure was applied to
their knee(s). Knee pain in OA may be associated with increased pressure sensitivity [30], and exercise
interventions can potentially alleviate this sensitivity [31]. Moreover, certain factors are related to pain
severity in patients with knee OA, including the presence of a higher serum interleukin-6 level associated
with pain severity in early- and advanced-stage knee OA patients [32]. Moreover, increased BMI, decrease in
the degree of knee flexion, and decreased quadriceps tendon thickness are factors that increase the risk of
pain in knee OA [27]. The study found that around 8.1% of the participants thought that their knee(s) bones
were larger than normal (hypertrophic). In individuals with severe knee OA, there are changes in the
structure of knee bones. These changes include an increase in the number of tiny bone structures called
trabeculae, but these trabeculae are thinner than usual [33]. This pattern suggests that the cancellous bone,
which makes up the inner part of the bone, experiences osteoporotic changes. Some participants perceived
their knees as larger than normal. Patients with knee OA have higher bone mineral density and larger
skeletal size [34]. Additionally, the study found that around 39.6% of the participants reported that their
knee(s) made a clicking or rubbing sound. Patients who report sensations of grating, cracking, or popping
sounds in or around the knee joint may have a heightened risk of developing knee OA [35]. It has been
suggested that if individuals with noisy knees experience this phenomenon, they face an elevated risk of
developing pain in the following year compared to those without noisy knees [35]. Indeed, the study results
found that 18.9% of the participants reported that they thought their knee(s) were stiff in the first 30
minutes in the morning. Patients with knee OA exhibit decreased activity in their quadriceps muscles during
everyday tasks, which might contribute to experiencing morning stiffness [36]. Moreover, it was found that
prolonged walking leads to increased knee joint loading, which could contribute to stiffness as well [37].

In our study, the participants’ overall mean WOMAC score was 34.1 (out of 96), indicating a low degree of
knee OA severity, accounting for 35.5% of the maximum score. Specifically, the mean pain sub-scale score
was 7.4 (out of 20), representing a low level of pain intensity at 37.0% of the maximum score. The mean
stiffness sub-scale score was 2.7 (out of 8), indicating a low degree of joint stiffness, amounting to 33.8% of
the maximum score. Additionally, the mean physical function sub-scale score was 24.0 (out of 68), signifying
a low level of physical function difficulty, constituting 35.3% of the maximum score. These findings
collectively suggest that the participants generally experienced low levels of knee OA severity, pain
intensity, joint stiffness, and physical function limitations. Our findings are much lower than other studies.
In Morocco, the level of knee OA severity accounted for 0.91 as the total WOMAC score, and the sub-scales
accounted for 0.80 for pain intensity, 0.77 for stiffness, and 0.89 for physical function limitation [38]. Other
studies in Italy [39], Germany [40], and Turkey [41] showed similar results to the Moroccan study. Moreover,
in early-stage knee OA, the extent of inflammation, as indicated by serum interleukin-6 levels, was linked to
the severity of pain. Conversely, in advanced-stage knee OA, pain severity was associated with various
alignments [32]. It was found that pain intensity in knee OA is associated with sex, age, BMI, physical
activity, professional activity, marital status, and conditions of assessment [42]. Stiffening of the knee and
increased muscle co-contraction have been observed in individuals with medial knee OA, potentially posing
a risk to the overall joint health [43]. However, several factors contribute to diminished physical functioning
in knee OA, including the intensity of knee pain, BMI, and age [44].

This study investigated several factors associated with the development and severity of knee OA, and it was

found that females, older participants (above 40 years), those with high BMI (28.8 kg/cm2 and higher), non-
smokers, those with comorbidities, those who did not practice daily physical activity, those who had a family
history of knee OA, and those who suffered from flat feet, rheumatoid arthritis, gout, lupus or back or hip
pain were more likely to develop knee OA and have severe OA. In fact, in a community-based elderly
population, a higher prevalence of knee OA was noted among females [45]. This is associated with the
structure of the cartilage in females. Vocational tasks requiring knee bending are detrimental to the
structure of the cartilage in females [46]. Also, it was found that the elevated incidence of knee OA in women
aged 40 and above is attributed to the fact that a significant proportion of women experience the onset of
OA at a younger age [47]. In addition, it was found that a high BMI was significantly associated with knee OA
[48]. Individuals with high BMI have increased diurnal strains in the articular cartilage of the knee, which
may contribute to the elevated risk of OA associated with obesity [49]. On the other hand, regarding the
findings about non-smokers, recent studies present conflicting evidence on the relationship between
smoking and knee OA in non-smokers, where one found that high pack years of smoking were associated
with slightly greater knee pain and stiffness in a cross-sectional analysis [50]. Another study found a lower
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prevalence of knee OA in current smokers compared to non-smokers [51]. Unlike our study findings, where
non-smokers were more likely to develop knee OA. Furthermore, patients diagnosed with end-stage knee OA
exhibited a range of comorbid conditions, including osteoporosis, PR sarcopenia, degenerative spine
disease, diabetes, and hypertension. These comorbidities have been found to impact both physical function
and overall quality of life in these patients [52]. Also, there was a substantial proportion of individuals with
knee OA who did not meet public health physical activity guidelines [53]. Therefore, regular physical
exercise improves functional capacity and daily living physical activity in individuals with knee OA [54]. In
fact, genetic and systemic factors could play a significant role in the initial structural alterations and pain
associated with knee OA. Additionally, there is evidence to suggest that BMI, muscle strength, knee pain,
and the size of the medial tibial bone area may contribute to the genetic regulation and development of knee
OA [22,23]. In individuals with knee OA, having flat feet was associated with a more pronounced varus angle,
heightened levels of pain, and a more substantial decrease in physical function [24]. Additionally, both OA
and rheumatoid arthritis patients had increased knee laxity, but the severity of laxity was associated with
disease severity in OA, not in rheumatoid arthritis [55]. However, other studies did not directly address the
association between rheumatoid arthritis and knee OA [56]. Some studies found no significant association
between gout and radiographic knee OA [57], whereas other studies suggested a possible relationship
between gout and OA, highlighting biochemical, mechanical, and immunological connections between the
two conditions [2]. Lastly, in individuals with knee OA, it is common to experience back pain, which is
associated with worse clinical status indicators. Additionally, a significant proportion of individuals with
knee OA reported chronic back pain, often occurring before the development of knee OA [25,26].

Conclusions
This study revealed a substantial knee OA prevalence rate, with a difference between diagnosis based on
criteria and clinical diagnosis. Key factors contributing to knee OA included lifestyle (diet and exercise),
family history, genetics, and comorbid conditions. To address this complex issue, a patient-centered
approach and early intervention are crucial. Encouraging regular exercise and dietary improvements can
enhance patients’ quality of life. Additionally, the study underscores the connection between knee OA and
back pain, highlighting the importance of considering both conditions in clinical management. These
findings offer valuable insights for healthcare practitioners dealing with knee OA in Saudi Arabia and
beyond.
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