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Abstract: The present study aimed to identify the risk factors associated with knee osteoarthritis (OA) in Northwest 
Syria and to evaluate the reliability of our newly proposed Khatib-Khaled Idlib University Scale (KHIUS) in assessing 
knee OA severity. The study enrolled 101 patients with knee OA, diagnosed through X-ray at the orthopedic clinic. 
The Kellgren and Lawrence classification was employed to determine the X-ray knee OA grades. The erythrocyte 
sedimentation rate (ESR) value was obtained as a biomarker after excluding rheumatoid arthritis, other inflammatory 
diseases, and malignant tumors. The risk factors of knee OA assessed in our study included age, gender, BMI, and 
physical activity. Each patient completed the Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) questionnaire and KHIUS to evaluate knee OA severity. Correlation coefficients of two scales, i.e., 
WOMAC and X-ray knee OA grading as well as KHIUS and X-ray knee OA grading, were determined. The mean 
age of the patients was 52.84 ± 9.74 years (age range 25-80 years). Most patients had low daily activity levels, 
and the left knee was the most affected. In our study, the correlation coefficient between WOMAC and KHIUS 
was strong (R: 80.3%, P < 0.01). The correlation coefficient between X-ray KL knee OA grades and WOMAC was 
moderate (R: 50.9%, P < 0.01), whereas the correlation coefficient between X-ray KL knee OA grades and KHIUS 
was comparatively stronger (R: 75.7%, P < 0.01).  KHIUS can be a reliable scale to assess knee OA severity and to 
guide the method of treatment by orthopedic surgeons. In addition, KHIUS is more closely related to X-ray KL knee 
OA grading than other clinical scales. 
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1.	 INTRODUCTION

According to the World Health Organization 
(WHO), Knee Osteoarthritis (KO) is a prevalent 
condition worldwide. The global incidence rate of 
this disease is 5% among the adult population over 
the age of 18 years, with the rate increasing to 10% 
in males and 14% in females aged between 50 and 
69 years old in patients with hip and knee OA [1]. 
KO is the 4th leading cause of disability in Asia [2], 
with a confirmed correlation between incidence 
and income. In high-income regions, there are 
358 cases per 100,000 individuals compared to 
75 cases per 100,000 individuals in low-income 
regions. Likewise, in the USA, statistics indicate 
a disparity in the occurrence of Knee OA between 

African and White Americans [3]. Studies have 
shown that a significant number of individuals 
with radiographically confirmed OA do not 
experience symptoms. Therefore, the prevalence 
of radiographic knee OA is believed to be higher 
than symptomatic knee OA. Knee pain serves as a 
vague indicator of radiographic knee osteoarthritis, 
which is somewhat influenced by the extent of 
radiographic involvement. Similarly, radiographic 
knee OA provides an uncertain indication of the 
likelihood of experiencing knee pain or disability. 
Many individuals with radiographic knee OA do 
not exhibit symptoms, while conversely, many 
patients with knee pain suggestive of OA lack 
radiologic findings. For instance, in South Korea, 
the prevalence of radiographic knee OA was 



reported to be 21.1% in males and 43.8% in females, 
while the prevalence of symptomatic knee OA was 
4.4% in males and 19.2% in females [4]. Likewise, 
evidence from a Japanese population-based cohort 
study indicated a weak association between the 
symptoms of knee OA and radiographic findings, and 
vice versa [5]. According to a systematic literature 
review, 15-76% of individuals with knee pain 
showed radiographic OA, while 15-81% of those 
with radiographic knee OA experienced pain [6].

The incidence of OA is strongly associated 
with aging, as advanced glycation end products 
accumulate in the cartilage matrix and contribute to 
cartilage fragility. This process also stimulates the 
innate immune system in the synovial membrane, 
leading to the production of pro-inflammatory 
mediators such as cytokines, which can further 
contribute to the development and progression of 
knee OA [7]. In addition, the aging of chondrocytes 
can lead to a decrease in the production of growth 
factors such as insulin-like growth factor and 
transforming growth factor-β, which can further 
exacerbate knee OA [8]. The incidence of knee 
OA is higher in females due to the loss of estrogen 
after menopause, which affects the production 
of cartilaginous matrix proteins and stimulates 
the destructive activity of articular cartilage [9]. 
Obesity is another important factor that triggers 
OA pathogenesis and contributes to its progression. 
Obesity has both mechanical effects on weight-
bearing joints such as the knee and hip and systemic 
effects on OA occurrence by releasing adipokines 
that lead to release of pro-inflammatory cytokines 
such as IL1β and TNFα, thereby inhibiting the 
production of collagen II and aggrecan from 
chondrocytes [10, 11]. However, it is worth to 
mention that all obese individuals do not develop 
OA. The most likely explanation for this disparity 
could be due to other factors such as genetics, joint 
alignment, and physical activity levels, which may 
also contribute to the pathogenesis and progression 
of knee OA. As such, physical activity has shown 
both positive and negative effects on knee OA, 
while the atrophy of muscular mass surrounding 
the knee joint increases the incidence rate of knee 
OA [12, 13]. Workers in certain occupations such as 
builders, farmers, firefighters, fishermen, foresters, 
and miners have also been associated with an 
increased incidences of knee OA [14]. Various 
scales are used to assess knee function, including 
the International Knee Documentation Committee 

(IKDC), Knee injury and Osteoarthritis Outcome 
Score (KOOS), Lysholm Knee Scoring Scale, 
Oxford Knee Score (OKS), and Western Ontario 
and McMaster Universities Osteoarthritis index 
(WOMAC) [15-19]. While these scales provide 
insight into knee OA severity, these rely solely 
on patient responses to classify the condition. In 
other words, the current knee assessment criteria 
used in the above-mentioned scales, including pain 
severity and joint disability scales, have limitations 
that affect the accuracy of the assessment due to the 
fact that these scales depend completely on patient-
reported answers, which can vary over time despite 
the same level of joint degeneration. On the other 
hand, relying exclusively on X-ray findings in OA 
patients may not be sufficient, because patients with 
advanced osteoarthritis on X-ray may have mild or 
moderate pain and disability, while those with mild 
osteoarthritis on X-ray might be suffering from severe 
pain and disability. Therefore, clinical scales alone 
cannot be used to assessment of knee osteoarthritis. 
In the present study, we have proposed a new scale 
called “Khatib-Khaled Idlib University Scale” 
(KHIUS) which does not solely rely on the patient 
questionnaire but additionally utilizes clinical 
information based on radiographic finding, ESR 
values and physical examination. The goal of this 
study was to identify the risk factors associated with 
knee osteoarthritis (OA) in Northwest Syria and to 
assess KHIUS that we have proposed and determine 
its reliability in evaluating the severity of knee OA.

2.	 MATERIALS AND METHODS 

The present study included 101 patients diagnosed 
with knee osteoarthritis based on simple X-Ray at 
the Orthopedic Clinic in Idlib University Hospital. 
The severity of osteoarthritic X-Ray grading was 
determined using the Kellgren and Lawrence (KL) 
classification, while the first-hour ESR value was 
also obtained.

Firstly, we collected personal information and 
risk factors of knee OA, including age, gender, 
Body Mass Index (BMI), and physical activity. 
Then, each patient, who suffered knee OA, was 
assessed using both WOMAC questionnaire and 
KHIUS criteria to determine knee OA severity.

WOMAC consists of 24 items divided into 
three subscales: pain, stiffness and disability. Each 
subscale consists of several items and points are 
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given for each item based on the patient’s answer. 
The points are graded as follows: none (0), mild 
(1), moderate (2), severe (3) and extremely (4). The 
minimum total value in WOMAC is 0 while the 
maximum is 96.

KHIUS (Khatib-Khaled Idlib University Scale) 
includes 16 items divided into the following four 
subscales:

(A) Pain and disability: This subscale consist of 
eight items (Table 1), such as pain severity, pain 
and disability when standing, walking, getting up 
from a sitting position, at night, when ascending 
and descending stairs, in the bathroom, during 
housework, and during work and activity outside 
the house. Points are given for each item based 
on the patient’s answer, and the points are graded 
as follows: none (1), mild (2), moderate (3), and 
severe (4). The minimum value in this group is 8, 
and the maximum is 32.

(B) Physical Examination: Physical examination 
is a crucial part of the knee OA assessment and 
includes six items, as shown in Table 2, including 
knee range of motion, swelling, patellar pressure 
test, joint line tenderness, flexion contracture, and 
knee stability. The minimum score in this group is 

6 and the maximum is 24. Knee instability is an 
important factor in accelerating joint degeneration. 
Therefore, KHIUS awards 4 points when any form 
of knee instability is present.

(C) X-Ray grading: X-Ray grading, based on the 
KL classification, is divided into four grades, and 
because of its significance in the final assessment of 
knee OA, KHIUS assigns 2 points for KL grade I, 
4 points for KL grade II, 8 points for KL grade III, 
and 12 points for KL grade IV, as shown in Table 3.

(D) Elevated ESR: Abnormally high inflammatory 
markers such as ESR have been shown to be 
associated with knee OA. Thus, KHIUS assigns 
4 points when ESR is below 30 and 8 points 
when ESR is above 30 (after excluding other 
inflammatory diseases, malignant tumors, and 
rheumatoid arthritis), as shown in Table 3. The 
minimum value of KHIUS is 20 and the maximum 
value is 76. The knee OA severity grades based on 
KHIUS are presented in Table 4.

2.1.  Statistical analysis

The statistical analysis was performed using the 
SPSS-25 software. Descriptive statistics were 
used. Nonparametric Mann-Whitney U-test and 

Table 1. Variables of pain and disability group in KHIUS.

Table 2. Parameters of physical examination group in KHIUS.

Pain and disability none mild moderate severe
Pain severity 1 2 3 4
standing 1 2 3 4
walking 1 2 3 4
Getting up from sitting position 1 2 3 4
At night 1 2 3 4
Housework 1 2 3 4
Outside house activities 1 2 3 4
Ascending and descending stairs 1 2 3 4

Physical examination none mild moderate severe
Swelling 1 2 3 4
Joint line tenderness 1 2 3 4
Patellar pressure test 1 2 3 4
Flexion contracture 1 2 3 4

Range of motion
140-160 120-140 100-120 < 100

1 2 3 4

Knee stability 
normal instability

1 4
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parametric Student’s t-test were used to compare 
the variables. Correlations between WOMAC 
and KHIUS were tested by Pearson correlation. 
Spearman rank analysis was used to investigate 
correlations between WOMAC and KL-knee OA 
grading, and between KHIUS and KL-knee OA 
grading to determine the most closely scale to 
radiographic grades of knee osteoarthritis.

3.	 RESULTS

Table 5 shows that females in the sample had a 
significantly higher mean BMI value compared to 
males (P < 0.01), as the BMI values were divided 
into ranges and analyzed for their relationship 
with gender. In addition, the majority of cases 

(78%) were females. Females exhibit a higher 
susceptibility to developing OA [20]. This increased 
vulnerability in  women may stem from various 
factors, such as thinner cartilage, a predisposition 
to varus malalignment, joint instability, and uneven 
mechanical loading [21]. Other factors include the 
loss of estrogen after menopause and the prevalence 
of obesity among women in northwest Syria. The 
mean age of the samples was 52.84 ± 9.74 years, 
with the age range of the participants from 25 to 80 
years (Table 5).

The statistical data indicated that grade II 
left knee OA was the most prevalent among the 
participants as per KL classification. Furthermore, 
it was observed that most patients had mild daily 

Table 3. Variables of X-Ray findings and grading as well as ESR analysis in KHIUS.

Table 4. Knee OA severity grades according to KHIUS.

Knee OA grades KHIUS points
Grade I: mild knee OA 20-33 points
Grade II: mild to moderate knee OA 34-47 points
Grade III: moderate to severe knee OA 48-61 points
Grade IV: severe knee OA 62-76 points

Table 5. Statistical analysis of age and BMI (body-mass index) groups.

Males (n = 22) Females (n = 79) P-Value
BMI (Mean SD) 28.91 ± 4.87 35.11 ± 6.11 0.0001

BMI
BMI (kg\m2) Males Females Frequency/ percent
20-24.99 6 3 9 (8.9%)
25-29.99 7 16 23(22.8%)
30-34.99 6 20 26 (25.7%)
35-39.99 3 25 28 (27.7%)
40 and more 0 15 15 (14.9%)

Age
Age (years) Frequency Percent
Equal and less 30 1 1%
31 – 40 10 9.9%
41 – 50 32 31.7%
51 – 60 35 34.7%
>60 23 22.8%

X-Ray grading 
Grade I Grade II Grade III Grade IV

2 4 8 12
ESR analysis 

Less than 30 Equal or More than 30
4 8
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activity levels (see Table 6). The mean value 
of WOMAC in sample was 42.43 ± 8.18, total 
WOMAC values correlated with age (r = 0.35;         
p < 0.001) and BMI (r = 0.266; p = 0.007). Women 
and men had significantly different disease severity 
scores: 43.49 ± 7.77 and 38.59 ± 8.66, respectively 
(p = 0.023). The mean value of KHIUS was 52.27 ± 
7, total KHIUS values correlated with age (r = 0.50; 
p <0.001) and BMI (r = 0.28; p = 0.004). Women and 
men had no significantly different disease severity 
scores: 52.92 ± 6.36 and 49.95 ± 8.7, respectively 
(p = 0.078). There was strong correlation (r = 
80.3%, P < 0.001) between WOMAC and KHIUS 
(Table 7), thus suggesting that the KHIUS has 
construct validity for assessing the severity of 
knee OA (Figure 1). Additionally, the correlation 
coefficient between X-ray knee OA grading based 

on the KL classification and WOMAC in our 
sample was moderate (R: 50.9%, P < 0.001), while 
the correlation coefficient between X-ray KL knee 
OA grading and KHIUS was stronger (R: 75.7%, P 
< 0.001) (Table 7 and Figure 2).

4.	 DISCUSSION

The WOMAC score is a widely used clinical 
scale for evaluating the severity of knee and hip 
osteoarthritis on a global scale. Its reliability and 
validity have been established through numerous 
studies conducted worldwide, and it has been 
translated into multiple languages. According to 
previous research, the Cronbach’s alphas for the 
WOMAC and Lequesne subscales ranged from 
0.78-0.95 and 0.51-0.85 for hip OA, and 0.78-
0.94 and 0.61-0.71 for knee OA, respectively [22]. 
Additionally, another study found that the test-retest 
reliability of all three WOMAC subscales (pain, 
stiffness, and physical function) was satisfactory, 
with ICCs of 0.86, 0.68, and 0.89, respectively 
[23]. The WOMAC score is extensively utilized 
for the pre- and post-evaluation of various 
therapeutic and surgical procedures [24, 25]. It 
involves asking patients a series of questions to 
assess the severity of pain, stiffness, and functional 
disability [26]. The WOMAC score is a subjective 
scale [27], and its effectiveness depends on the 
patient’s cultural understanding of the questions 
asked. Cultural differences across the globe result 

Table 6.  Additional statistics.
Frequency Percentage

Daily activities

mild 72 71.3%
moderate 26 25.7%
high 3 3%
total 101 100%

X-Ray grading according to Kell-
gren and Lawrence classification

Grade I 2 2%
Grade II 49 48.5%
Grade III 32 31.7%
Grade IV 18 17.8%
total 101 100%

Knee side affected

Right 29 28.7%
Left 48 47.5%
Both 24 23.8%
total 101 100%

Fig. 1. Scatter plot of correlation of WOMAC to 
KHIUS.
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in varying responses to the questions asked which 
could potentially affect the accuracy of the score. 
In conflict areas, many patients may struggle to 
provide accurate responses due to their living 
conditions. For instance, people living in areas 
of protracted conflict do not have the luxury to 
sleep on beds. Rather, they sleep  on the floor, thus 
making it impossible for them to answer questions 
related to getting up from a bed. Additionally, 
many people worldwide do not have access to cars, 
and therefore, those patients may not be able to 
accurately describe any difficulties they may face 
in using the car.

The WOMAC physical function subscale 
possesses a potential drawback due to its lack of 
clear distinction between the concepts of pain 
and function [28]. The WOMAC score is used to 
express the level of pain and disability experienced 
by patients with knee OA; however, this score may 
not always correlate with the radiological degree 
of the disease [29]. For instance, a low WOMAC 
score in some patients indicates mild degenerative 
disease, while radiographic grades in those patients 
indicates severe knee OA, hence, terms such as 
symptomatic knee osteoarthritis, radiographic knee 
osteoarthritis, and symptomatic radiographic knee 
osteoarthritis are widely used around the world [4]. 
To improve the accuracy of knee assessment, 
clinical data from physical examination such 
as range of motion, muscular atrophy, joint line 
tenderness, patellar tests, and knee stability should 
be included in the assessment. Moreover, the 
assessment should also include radiographic grades 
and the measurement of inflammatory markers, such 
as ESR, which have been shown to be important 
in the occurrence and progression of knee OA. 
Although rheumatoid arthritis (RA) is recognized 
as a severe inflammatory condition with elevated 
levels of ESR and CRP [30], OA has traditionally 
been viewed differently. It was believed that OA 
lacked significant inflammation, and therefore, 
serum markers of inflammation were not typically 
elevated in OA patients. However, recent studies 
have challenged this notion, revealing elevated 
levels of inflammatory markers, such as ESR and 
CRP, in individuals with OA. Studies have found 
a positive correlation between ESR levels and the 
severity of pain, stiffness, and functional disability 
[31, 32].

In this paper, we are proposing the KHIUS 
score to evaluate the severity of knee OA, which 
includes both subjective and objective measures. 
The subjective component assesses the patient’s 
general daily activities without overly complex or 
repetitive questions, while the objective component 
includes physical examination data, radiographic 

Table 7. Relationship between X-Ray grades with WOMAC and KHIUS.

Fig. 2. Boxplots of correlation of (a) KHIUS and (b) 
WOMAC to KL knee osteoarthritis grades.

(a)

(b)

WOMAC (n = 101) KHIUS (n = 101)
X-Ray grades
(n=101)

r 0.509 0.757
p 0.0001 0.0001

KHIUS
r 0.803
p 0.0001
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findings (based on the KL classification), and 
laboratory data (first-hour ESR value). The KHIUS 
score has a maximum value of 76, with 32 points 
allocated to the subjective component and 44 points 
to the objective component. 

Of course, patients alone cannot determine 
their total KHIUS score since they can only use 
the subjective component to answer questions 
about their daily activities while they cannot 
determine the objective (clinical) component of 
data without the help of a clinician. However, 
orthopedic surgeons can use the entire KHIUS 
score to determine the severity of knee OA in 
their patients. By incorporating both subjective 
and objective measures, including patients’ daily 
activities, physical examination data, radiographic 
findings, and laboratory data (such as ESR value), 
the KHIUS score offers orthopedic surgeons with 
valuable insights into the extent of knee OA and 
its impact on patients’ functional status. This 
comprehensive evaluation enables clinicians to 
tailor treatment strategies to individual patients’ 
needs, guiding decisions regarding the type and 
intensity of interventions required to manage 
knee OA effectively. Higher KHIUS scores may 
indicate more advanced disease and a greater 
need for aggressive interventions, such as surgical 
procedures. Conversely, lower KHIUS scores 
may suggest less severe disease and may prompt 
conservative management strategies, such as 
physical therapy or lifestyle modifications.

KHIUS score has its limitations.  It may not be 
suitable for test-retest evaluation after treatment of 
knee OA due to the potential changes in objective 
data which comprises of radiographic findings, ESR 
value and physical examination findings. Therefore, 
the WOMAC score remains the most widely used 
method for test-retest evaluation after treatment 
in knee OA patients, while the KHIUS score may 
be considered the best method for determining the 
severity of knee OA.

Potential sources of bias or confounding factors 
that may affect the accuracy of the KHIUS score 
include its subjective nature, influenced by patients’ 
interpretations and cultural differences, particularly 
in conflict areas or regions with diverse living 
conditions. Additionally, the reliance on clinicians 
for objective data introduces variability in 
scoring, limiting patient autonomy and potentially 

leading to subjective assessments. Measurement 
limitations, such as variations in imaging quality 
and inflammatory marker levels, can further impact 
score accuracy. Addressing these factors is crucial 
to enhance the reliability of the KHIUS score in 
assessing knee osteoarthritis severity and guiding 
treatment decisions effectively.

5. CONCLUSIONS 

The Khatib-Khaled Idlib University Scale 
(KHIUS) was found to be closer to radiographic 
grades, indicating that it can be relied upon to 
assess knee OA severity and guide the method of 
treatment. Patients with knee OA can use clinical 
scales (such as WOMAC) to assess themselves, 
while orthopedic surgeons can use KHIUS after 
a complete examination and adding X-ray and 
laboratory test data. Therefore, KHIUS may serve 
as a reliable tool to assess knee OA severity in 
order to guide the method of treatment for patients 
with knee osteoarthritis. While our study utilized 
cross-sectional design to assess knee osteoarthritis 
severity using the WOMAC score, future research 
needs longitudinal or intervention studies for 
stronger causality evidence, providing insights into 
disease progression and interventions’ impact for 
better prevention and treatment strategies.
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