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ABSTRACT 

Objective: To study the effects of weight reduction on clinical and functional outcomes 

in obese patients with early osteoarthritis (grade 1 and 2). 

Methods: Study included 100 patients. All patients were selected from orthopaedic and 

diet clinic. All these patients were obese with BMI>30 kg/m2 and suffering from early 

osteoarthritis(grade 1 and 2). Severity of osteoarthritis was scaled on WOMAC pain 

and WOMAC functional scoring system. All the patients were managed with weight 

reduction diet plans and reviewed after every 15 days for clinical improvement. Final 

assessment of these patients done at 3months. As per their percentage weight loss they 

were divided in to four group (weight loss<5%, 5-10%, 10-20% and >20%). 

Results: There was significant relationship between weight loss and pain due to 

osteoarthritis in obese with early OA patients (P < 0.0001). We also found significant 

correlation between weight loss with improvement in functional quality of these patients 

(p<0.0001).  Greater weight loss group (>10% and >20%) resulted in better clinical and 

functional outcomes in comparison to lower weight loss group(<10%). There was a 

significant improvement in WOMAC pain score, WOMAC functional score and 5 

minutes walking distance in higher weight loss group at end of 3 months. 

Conclusion: With monitored weight loss programmes in obese patients with early 

osteoarthritis of knee, we noticed marked improvement in clinical symptoms and 

functional quality in just a period of 3 months. 
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INTRODUCTION 

Osteoarthritis of knee is a leading cause of pain, restricted mobility, and functional decline, 

particularly in older people. It is estimated that approximately 25% of people with age above 

55 years have persistent knee pain and 10% of whom report having painful disabling knee 

osteoarthritis (1). Development of knee osteoarthritis is associated with heredity, age, sex, 

obesity, previous knee injury, occupational factors (e.g., kneeling and squatting), physical 

activity, and knee malalignment (2).Obesity is a main factor in osteoarthritis (3). The average 

body weight of the increasing number of elderly people has steadily risen in recent years (4).  

The problem of obesity is increasing in all age groups, and also obesity-related knee 

osteoarthritis is increasing in both numbers and severity (5).  Obesity must be taken seriously 

in any discussion concerning health issues includingthat of the bone and joints (6). Increase 
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in body weight increases mechanical loading of joints, leading to increased cartilage 

degradation and subsequent failure of the entire joint (7). Obesity is one of most important 

modifiable risk factors for osteoarthritis (8). Osteoarthritis of the knee in obese patients is 

typically bilateral and is not related to other factors correlated with obesity, including 

dyslipidemia, diabetes etc (9). BMI (Body mass index) is considered as a best tool to 

categorize the obesity. Coggon et al reported that subjects with a BMI>30 kg/m2 were 6.8 

times more likely to develop knee OA than normal-weight controls (10). The most widely 

used method for the assessment of knee OA is the Western Ontario and McMaster 

Universities OA index (WOMAC) (11). We found many evidence on the effect of the 

elevated BMI in knee osteoarthritis, the potential risk reduction of knee osteoarthritis with 

decreasing weight at the population level has not been quantified.We conducted this study to 

find the clinical and radiological effects on knee with weight reduction. 

 

MATERIALS AND METHODS 

This study was conducted at department of orthopaedics along with involvement of food and 

nutrition department by dietitian at Adesh Institute of Medical Sciences and Research 

Bathinda. Total 100 patient were enrolled in the study in duration of 3 months and follow up 

for next 3 months. All patients with knee osteoarthritis and who fulfilled the inclusion and 

exclusion criteria mentioned below were enrolled in the study after explaining about the 

study and obtaining informed consent. 

 

INCLUSION CRITERIA 

1. Patients between 40 to 70 years age group.  

2. Obese patients (BMI > 30 kg/m2) with osteoarthritis (Grade 1 – 2) of both or single knee.  

3. Both male and female patients. 

 

EXCLUSION CRITERIA 

1. Patients with gastrointestinal illness, any vital organ failure and metabolic disturbances. 

2. Patients with involvement of others joint along with knee. 

3. Patients suffering from any chronic illness and on prolonged medications. 

Informed consent was taken from all patients. A questionnaire was developed to record the 

history related to knee pain. All patients were assessed on WOMAC scale and 5 minutes 

walking distance. Plain radiograph of both knee (AP and lateral view)wastaken and grading 

done based on kellgren and Lawrence scale. All these patients were assessed by dietitian and 

their BMI was calculated and categorized based on BMI scale. Patients were categorized in to 

four groups according to percentage in decrease in body weight at end of 3 months. Group 1 

(< 5%), group 2 (5-10%), group 3 (10-20%)and group 4 (>20%). Patients were given weight 

reduction diet plans according to BMI and followed after every 15 days to revise their diet 

plans. On same visit those patients were examined in orthopaedic department and scored on 

WOMAC scale.  

 

OUTCOMES 

Outcome of patient was measured as weight loss (primary outcome). Decrease in the knee 

pain and improvement in function and daily activities was measured as secondary outcome. 

At the beginning of the study, patient weight was measured in kilograms and height was 

measured in meters and BMI was calculated. 

 

PAIN 

To measure the pain, Western Ontario and McMaster Universities Osteoarthritis Index 

(WOMAC) scale was used. Pain symptoms grades on a scale from 0 (no pain) to 4 (extreme 
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pain) while performing daily routine activities during the last 48 hours. Total scores for the 5 

items range from 0 to 20, with higher scores indicating greater pain.  After the end ofthe 

study, body weight was measured with the same scale and WOMAC pain score recorded. 

 

FUNCTION AND MOBILITY 

The scores for the 17 items of the WOMAC function and mobilitysubscale were ranging from 

0 to 68, with higher scores indicating poorer function.  

5-minute walk distance (in meters) was used to measure mobility 

 

RESULT 

Table 1 shows the baseline characteristics of patients, these patients were divided in to groups 

as per their weight loss. We found no significant baseline differences according to age, 

weight, and Body mass index. 

Table 1. Characteristics of the participants at baseline, according to percent weight loss 

  

Baseline All 

(No.100) 

<5% 

(No.18) 

5-10% 

(No.32) 

10-20% 

(No.40) 

>20% 

(No.10) 

P 

value 

Age(mean± SD ) 

Years 

58.2±6.0 58.1±6.2 59.3±5.8 56.2±5.4 55.4±6.4 0.86 

Weight 

(mean±SD)Kg 

91.2±13.6 90.2±13.8 92.0±12.4 91.6±14.2 94.8±16.8 0.42 

BMI(mean±SD) 

Kg/m2 

33.6±3.4 32.8±4.0 33.1±3.9 33.8±3.8 34.2±3.6 0.76 

WOMAC pain 

score(0-20) 

7.9±0.2 7.8±0.1 8.0±0.2 7.7±0.1 7.8±0.2 0.56 

WOMAC 

function sore 

(0-68) 

26±4 25±2 24±3 25±4 23±4 0.44 

5 minutes 

walking 

distance(mt) 

325±10 328±8 324±10 330±12 328±10 0.64 

 

 

Table 2 shows loss in body weight, individual body weight and BMI at end of 3 months.We 

find significant changes in all variables at 3 months follow up. 

Table – 2 Mean body weight and mean BMI at 3 months 

Variable <5% 

(No.18) 

5-10% 

(No.32) 

10-20% 

(No.40) 

>20% 

(No.10) 

P value 

Weight loss(kg) 2.4 7.4 13.8 22.2 <0.0001 

Body weight (kg) 92.4 88.4 83.6 77.2 <0.0001 

BMI (kg/m2) 32.4 30.6 29.1 27.2 <0.0001 

 

Table 3 shows the effects of body weight and BMI on WOMAC pain score and WOMAC 

function score. We found significant difference in pain and functional score between <5% 

group and >20% group at end of 3 months. We found significant difference in 5 minutes 

walking distance between different groups. Patients with >10% loss in body weight can walk 

farther than patients who lost <5% body weight. 

Table 3 Functional outcomes (mean values) in different weight loss groups at end of 3 

months 

Functional outcome <5% 5-10% 10-20% >20% P value 
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(No.18) (No.32) (No.40) (No.10) 

WOMAC pain score(0-20) 7.64 6.80 4.35 2.76 <0.0001 

WOMAC function score(0-68) 24.44 21.32 17.60 10.84 <0.0001 

5 minutes walking distance(mt) 332 350 384 412 <0.0001 

 

DISCUSSION 

This study includes only group of obese persons (BMI > 30 kg/m2) and were diagnosed with 

early osteoarthritis of knee (grade 1 and 2) based on clinical and radiological signs. 100 

patients were selected for study who were motivated for gradual weight loss by following 

healthy low fat diet plans. Majority of the participants were between 50 – 60 years age group. 

The participants who loss >10% of their initial body weight were more interested and more 

enthusiastic for further results. We monitored all these groups continuously at intervals of 15 

days at diet clinics and diet plans revised after every 15 days to prevent any diet related 

adverse effects and also to maintain patient interest by changing food menu. Simultaneously 

these patients were examined at orthopaedics clinic for their improvement in symptoms and 

functional scoring. Significant clinical improvement was noticed in patients who lost ≥10% 

body weight. Similarly significant improvement in pain and function (p < 0.0001) were found 

in patients who lost > 10% and > 20 % weight which suggests that greater weight loss may 

have additional clinical value. So our results supports that an initial weight loss of 10% for 

overweight patients with knee OA the added benefit of substantially greater weight loss, 

achieved safely and without any pharmacologic and surgical interventions. Butthis study was 

limited due to its observational design and small sample no. in the ≥20% group. Group 

assignment was not random but based on weight loss achieved. In summary, both 10%-20% 

and ≥20% weight loss groups have significant clinical and mechanical benefits compared 

with less weight loss groups. We suggest that standard method of weight reduction in obese 

with OA patients is very beneficial and improve functional quality of patients and can also 

reduce the incidences of replacement surgery in future. 

 

CONCLUSION 

We concluded from our study that chance of development of knee osteoarthritis increased in 

direct relationship with increased in body weight. we can reverse the symptoms of knee OA 

and can improve the functional quality of life by decreasing the body weight provided it 

should be early OA (grade 1-2) and should achieved at least >10% decreased in body weight. 

Obesity also is a leading cause of arthroplasty and increased risk of operative complications. 

The further progression of the disease also decreased significantly with decrease in body 

weight. 
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