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Abstract 

Background: Surgeons assessing patients with knee osteoarthritis utilize clinical instruments but also rely heavily 

on radiographic parameters especially in deciding on invasive forms of treatment. Studies on Caucasian and Asian 

populations to determine how much agreement exist between clinical and radiographic tools have produced 

mixed results. This study aims to determine among Black subjects in sub-Saharan Africa if any correlation exists 

between clinical and radiographic findings using the Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) and Kellgren and Lawrence grades. 

Methods: Patients with knee osteoarthritis were enrolled from orthopaedic clinics of a tertiary hospital in Nigeria. 

Their WOMAC knee scores were determined using the WOMAC questionnaire and they subsequently had knee 

radiographs in antero-posterior, lateral and skyline views. Kellgren and Lawrence grades were assigned based on 

the radiographic findings. Spearman correlation on SPSS version 21 was used to determine the correlation 

between WOMAC knee scores and the Kellgren and Lawrence grades. 
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Results: 128 (215 knees) patients were involved in the study. Mean age of patients was 64.77. Median WOMAC 

score was 58.00. The most predominant Kellgren and Lawrence grade was grade III. Females demonstrated lower 

WOMAC scores amongst age group 40-59 and 70+groups even at Kellgren Lawrence grade IV. Test for 

correlation between WOMAC scores and Kellgren and Lawrence grade showed no correlation-p value .586, Rho 

.012** 

Conclusions: There is no correlation between clinical and radiographic features in osteoarthritis of the knee in a 

population of Black subjects in sub-Saharan Africa. 

Keywords: osteoarthritis, knees, Kellgren and Lawrence, WOMAC, correlation, grade, score 

Introduction 

In 1957 as a product of the first large scale epidemiologic study on osteoarthritis in England, Kellgren and 

Lawrence fashioned a grading system for assessing the severity of osteoarthritis (OA) based on radiographs.(1,2) 

This scale is today known by their names and defines the severity of OA by five incremental grades that range 

from zero which is normal to IV which represents the presence of large osteophytes, marked joint space 

narrowing, severe sclerosis and bony contour deformity.(3) The threshold that defines true osteoarthritis by the 

Kellgren and Lawrence (KL) grade is grade II. (4) The KL grading is considered the frontline standard for 

radiographic assessment of OA and has become an invaluable tool for surgeons especially in deciding on invasive 

modes of treatment. Some of the drawbacks of the KL grading include its subjective nature; thus it relies on terms 

such as ‘mild’, ‘moderate’, ‘doubtful’, ‘possible’ and ‘definite’ which challenges inter observer reproducibility.(1) 

Secondly, the KL scale is considered an indirect assessment of articular cartilage which itself is only one amongst 

other contributors to joint space narrowing.(5) In addition, the cutoff for radiographic diagnosis of OA by the KL 

grading which is II and above may have omitted a certain subset of people –those with ‘definite osteophytes’ 

alone.(6) Furthermore, the KL grading tends to rely more on antero-posterior views which do not afford the 

benefits of optimum visualization of the femoral condyles (where significant cartilage degeneration occurs) as is 

provided by views such as the 45 degrees postero-anterior flexion weight bearing radiograph.(7) The reliance of 

KL scale on radiographs puts its interpretation at risk of errors such as the variation in joint space width 

documented by Mazzuca and colleagues who found variations in joint space width in radiographs of OA patients 

taken 7-14 days apart after resolution of acute flare of pain.(8) These obvious imperfections of the KL grading 
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system have raised questions on its reliability in decision making especially as pertains to the need to offer patients 

invasive modes of treatment such as total knee replacement. Questions have also been raised as to whether the KL 

grading in patients really mirrors the clinical findings. 

Studies on Caucasian populations to assess the magnitude of dichotomy or synchrony on the other hand between 

the findings on KL grading and actual clinical symptom expression has shown mixed results.(9-14) To our 

knowledge no study has been replicated in a population of Black subjects. This study aims to ascertain if there is 

a correlation between clinical and radiographic findings using the Western Ontario and McMaster University 

Osteoarthritis Index as the clinical assessment tool and the Kellgren and Lawrence grade as the radiographic index 

amongst a population of Black patients in sub-Saharan Africa presenting with osteoarthritis of the knee.   

The choice of the WOMAC knee score in this study stems from the ease of its administration. It consists of 3 

subscales and 24 items. The subscales assess pain during various positions or movements, severity of joint stiffness 

and difficulty in performing activities of daily living. The 24 items within the three subscales are graded from 0-4 

in the Likert version. ‘None’ is represented as 0, ‘mild’ represented as 1, ‘moderate’ as 2, ‘severe’ as 3 and ‘extreme’ 

as 4. A maximum of 96 points can thus be scored and where a score of less is obtained, a percentage can be 

deduced. The WOMAC knee score is easy to interpret; thus a patient with a WOMAC score of 50, can be assumed 

to have moderate pain with exercise. Some of the few challenges of the WOMAC include the challenges of 

environmental peculiarities and how it relates to the content of the scale and how it varies, from the developing 

to the developed world. Typical examples include transportation facilities and their ease of use across the globe-a 

concept tested in the WOMAC scale. While well resourced countries may have facilities to enable patients with 

musculoskeletal challenges get onto and alight from buses, poor resourced countries may not have such 

provisions. Thus the expression of ‘difficulty level’ from patient to patient may vary across climes. In addition, the 

challenge increases finding equivalent words in languages as the points in the Likert format increase. On the 

overall, the WOMAC knee score remains one of the leading measures of knee function in use. 

Patients and methods 

The study was a prospective study using consecutive sampling technique of all new cases of osteoarthritis of the 

knee presenting at our study centre during the study period that spanned January 2017 to December 2018. Ethical 

clearance was obtained from the hospital’s ethical committee and informed consent was obtained from all patients 
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who met the inclusion criteria for the study. All patients with primary osteoarthritis of the knee and who had KL 

grade II or more were included in the study. Patients with KL grade I, all previously surgically treated cases of 

knee osteoarthritis as well as all patients who have had osteotomies around the knee for pathologies other than 

osteoarthritis were excluded from the study. 

Patients were subjected to the WOMAC questionnaire in English. A few patients who could speak only their native 

Igbo dialect had the wordings of the WOMAC explained to them using the services of an Igbo Linguist fluent in 

both Igbo and English. Patients then underwent knee radiographs in antero-posterior views, lateral and skyline 

views which represent the minimum diagnostic views for evaluating knee osteoarthritis. (15) 

Anteroposterior views 

The anteroposterior views were taken in full weight bearing with the toes pointing forwards, knees fully extended 

and weight equally distributed on both feet except where not possible by virtue of severe deformities such as 

patients with fixed flexion deformities who were allowed to stand facing forward to their maximum possible 

extension devoid of discomfort. The x-ray beam was directed at the lower pole of the patella. For patients with 

bilateral OA, the beam was centered midway between both knees. X-ray tubes were placed 100cm from the erect 

bucky. 

Lateral views  

Lateral views were taken with the knee in 90degrees flexion and the patient lying on the side to be captured. For 

patients with fixed flexion deformities that did not permit this range of flexion, their knees were placed in 

permissible flexion devoid of discomfort. Padding of bony prominences was done for further patient comfort. The 

x-ray beam was centered at the middle of the superior border of the medial tibial condyle. The cassettes were 

placed level with the medial tibial condyle.  

Skyline views 

For the skyline view, the patient sat on the x-ray table with knee flexed to 45 degrees and supported on a pad 

placed below the knee. The cassette was held by the patient against the distal part of the anterior thigh with a non-

opaque pad placed at the point of contact with the patient’s skin to prevent discomfort. The tube was placed such 
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that the central beam was directed cranially to pass through the apex of the patella to its long axis. All radiographs 

were taken by radiographers with minimum of 3years on-the-job experience. 

All radiographs were taken and processed with General Electric Medical System LLC model 5129405, Chicago, 

Illinois, United States of America. Interpretation of radiographs and assignment of Kellgren and Lawrence grades 

was done by a single consultant radiologist with 11years experience blinded to the WOMAC scores of the 

individual patients.    

Correlation and data processing 

The WOMAC knee score, subscale scores and the Kellgren and Lawrence grades were computed and using the 

Spearman correlation of ranked data on statistical package for social sciences version 21, Chicago Ilinois, the 

correlation ‘rho’ between the WOMAC knee score and the Kellgren and Lawrence grades was determined. ‘Rho’ 

was tested for statistical significance and based on this a deduction was made on the presence or absence of a 

correlation. 

Results 

Fifty seven males (44.5%) and 71 females (55.5%) were involved in the study; giving a total of 128 patients and a 

male to female ratio of 1:1.25 (Table 1). The age range of the patients was 42-85years. The mean age was 64.77years 

(± 11.46). Eighty seven patients (68%) had bilateral knee osteoarthritis while 41(32%) had unilateral disease giving 

a total of 215 knees. Unilateral disease was more in females 25(61%) and there were more bilateral cases in females 

46 (52.9%) than in males. In patients with unilateral disease, the left knee was the more predominantly affected 

knee in females 17(68%), while the right knee was more affected in males 9(56.3%). The statistical range of 

WOMAC knee scores in the study was 25-90. Within the age range 40-59 the mean WOMAC score for knees of 

females was 49.33(±13.73) as against 49.80(±13.09) in males (p value 0.885). Within the age range 60-69, mean 

WOMAC score was 55.03(±15.41) in females and 51.63(±11.95) in males (p value 0.342). In patients 70 years and 

above, the WOMAC score had a mean of 60.50(±12.46) in females and 68.03(±12.77) in males- p value 0.380 

(Table 2). The most predominant Kellgren and Lawrence grade was grade III occurring in 103 knees (47.9%), 

while Kellgren and Lawrence grade II and IV were seen in 66(30.7%) and 46(21.4%) respectively (Figure 1). 

Correlation of the WOMAC knee score and the Kellgren and Lawrence grade (clinico-radiographic correlation) 
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using the Spearman’s correlation of rank data showed no linear correlation (Figure 2). Spearman’s rho correlation 

coefficient was 0.012- p value 0.586 (Table 3). 

Discussion 

One key finding of this study is the predominance of Kellgren and Lawrence grade III amongst most patients (Fig 

1). This finding mirrors the tendency for late presentation in sub-Saharan Africa and generally reflects the poor 

health-seeking behavior in low income countries where the determinants of time of presentation at hospital 

facilities is affected by an interplay of economic, religious and socio-cultural factors. In a longitudinal study 

conducted in Baltimore U.S.A assessing the association between radiographic features and knee pain, a 

predominance of KL grade II was noted amongst study patients.(16) The ease of access to health care and the 

availability of functional health insurance policies found in well resourced countries may explain the 

predominance of early radiographic OA seen in their study. However, despite the predominance of KL grade III 

in our study, we do not observe a consistently high WOMAC scores amongst these patients, but rather a wide 

range of WOMAC scores (Fig 2). One possibility for the disparity between clinical and radiographic features in 

these patients may be the role of variations in symptom tolerance thresholds, such that some patients had the 

tendency to tolerate symptoms better than others at the same KL grade. On the other hand, taking into cognizance 

where this study was conducted, a high WOMAC score at a KL grade of III may also mean a longer period of 

search for financial resources or a quest for alternative remedies rather than a true higher symptom tolerance 

threshold. Patients of better socioeconomic class may thus present at much lower WOMAC scores. 

We also note a dichotomy between the KL grade and the WOMAC score in relation to gender. Females 

demonstrated much lower mean WOMAC scores in two out of three age groups studied (40-59 and 70+) even at 

KL grade IV (Table 2). This finding may be a pointer to a possible protective role of estrogen on female knees in 

OA as suggested by Sowers and co-workers who documented that the odds of developing knee OA are greatest 

with low levels of estrogen and its metabolites (17). Our findings seem to corroborate this and thus estrogen may 

be a contributing factor to the clinico-radiographic discordance noted in the female groups as we generally note 

the lowest levels of WOMAC scores in women in the 40-59 age bracket who are more likely to have higher estrogen 

levels than older subjects. Also, as women moved from the premenopausal towards the geriatric age group, their 
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mean WOMAC scores increased (Table 2). We however cannot infer if this possible protective role of estrogen is 

in relation to disease progression, symptom perception or both. Further studies may be needed to elucidate this. 

On the overall, we note no correlation between the WOMAC knee scores and the KL grades (clinico-radiographic 

correlation) across 215 knees in 128 patients (rho 0.012, p 0.586). This suggests that symptoms are not a true 

reflection of how far advanced the disease is on radiographs and vice versa. These findings are in tandem with 

some studies on Caucasian populations (9, 12, 18, 19). However other studies conducted in Caucasian and Indian 

populations have found differently (14, 16, 20, 21, 22). 

Study Limitations  

Our study in this population of patients of African descent leans in the direction of the absence of a correlation, 

we recognize that certain content of the WOMAC questionnaire do not reflect typical lifestyle practices of the 

population studied and thus may have affected responses given and by extension the total WOMAC scores 

computed. A typical example is enquiring about physical function in a female patient with questions regarding 

difficulty level while putting on and taking off socks. The responses are unlikely to be completely accurate since 

the study was conducted in a tropical climate where the practice of putting on socks for warmth is seldom 

practiced. Furthermore, the absence of Kellgren and Lawrence grade 1 in the presence of low WOMAC scores 

may have also contributed to the absence of a correlation found. In addition, using the services of an Igbo linguist 

fluent in both Igbo and English to aid patients without formal education to comprehend the content of the 

WOMAC score may have inadvertently introduced alterations in meaning that invariably reflect in the WOMAC 

score obtained. Finally, this study was a single centre study with a limited sample size. Further multicentre studies 

to encompass a wider population would aid provide a basis for generalization. 

Conclusion 

We conclude that there is no correlation between clinical and radiographic features using WOMAC knee score 

and Kellgren and Lawrence grades as assessment tools amongst a population of Black subjects in sub-saharan 

Africa. This lack of correlation is particularly true for patients with advanced disease(advanced KL grades). 
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Table 1: Gender distribution of patients and side of knee affectation  
Affected side   Sex of participants Frequency Percent 

  Female(n=)  Male(n=)   

Unilateral Left 17 7 18.8 

 Right 8 9 13.2 

Bilateral  46 41 68.0 

  71 57 100.0 

Table 2: Mean distribution of WOMAC scores of the knees by age and gender 
Age group  TOTAL WOMAC SCORE (Max =96) P value 

  
Females (n=118 

knees) 

Males (n=97 

knees) 

 

40-59 
Mean 

(Std. Deviation) 

49.33 

(13.73) 

49.80 

(13.09) 

0.885 

60-69 
Mean 

(Std. Deviation) 

55.03 

(15.41) 

51.63 

(11.95) 

0.342 

70+ 
Mean 

(Std. Deviation) 

65.50 

(12.46) 

68.03 

(12.77) 

0.380 

*T test **< 0.05 is significant  

Table 3: Spearman’s correlation of data 
                                                              For all knees           Kellgren and Lawrence Grade 
TOTAL WOMAC SCORE                     Spearman’s rho Correlation                .012** 
(MAX 96)                                              Coefficient        
                                                               P-VALUE                                                 .586 
                                                               N                                                              215  
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Figure 1: Percentage distribution of Kellgren and Lawrence grades 
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Fig 2: Scatter plot 

 


