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Abstract

Objective: To evaluate the relationship between BMI and pain 
and function in patients with OA undergoing medical treat-
ment following OARSI recommendations. Methods: Thirty-
-eight patients were classified according to their arthritis 
degree by X-ray and body mass index (BMI). All patients 
completed the WOMAC, Lequesne, and visual analogue pain 
scale (VAS) questionnaires at baseline and after six months 
treatment. All patients were treated with diacerhein and anal-
gesics (according to pain), orthotics (when indicated), and an 

educational program on osteoarthritis. They were instructed 
on balanced diet and exercise at least three times a week. 
Results: There was no significant BMI variation in this stu-
dy. The higher the initial BMI, the lower the improvement in 
pain (p = 0.03). Pain did not improve significantly (p = 0.2). 
Function improved (p <0.001) in inverse ratio to the initial 
BMI. Conclusion: BMI determines how patients will improve 
pain and function. 
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INTRODUÇÃO

Osteoarthritis (OA), also called arthritis or osteoarthrosis, has 
a major impact on mobility and loss of productivity of patients. 
Patients may present limitations early in life due to OA.1-3 Go-
narthritis is among the most debilitating osteoarthroses, greatly 
decreasing patients’ quality of life.4

The high body mass index, as well maintaining this condition for 
a long period of time, are risk factors for OA.5,6 Weight loss alone, 
in addition to benefits in other pathologies, has an effect on OA 
decreasing pain, improving quality of life and functional scores.7

In Brazil, according to data from IBGE, in recent decades the-
re has been a significant increase in overweight in men and 
women, i.e., body mass index (BMI) between 25.1 and 30 and 
obesity (BMI between 30.1 and 35) , which poses a great num-
ber of people at risk to develop OA and limitations it imposes.8

OARSI (Osteoarthritis Research International) seeks to publish 
guidelines on the various forms of treatment of osteoarthritis 
of the knee, among them education, phone calls and non-
-drug methods such as physical therapy, exercise, acupunctu-
re, mind-body therapies and use of orthoses (insoles, canes, 
crutches and knee pads). Finally, OARSI also defines guidelines 
on pain medications and osteoarthritis modifying disease.9,10

This study aims to evaluate the relationship between BMI and 
pain and function in the short term, in patients undergoing clini-
cal treatment for OA following the recommendations of OARSI.
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MEtHods

This is a pilot study to assess the relationship between BMI and 
pain complaints and functionality of patients with osteoarthritis. 
Thirty–eight patients with gonarthritis, with or without arthritis 
in other joints were included. All patients were asked about 
co-morbidities and previous sports activity. Were also X-rayed 
the affected joints and classified them according to the classi-
fication of Kellgren and Lawrence (KL).11

For anthropometric assessment, body mass index (BMI) was 
used for its easy applicability and low operating cost, and 
defined as the weight in kilograms divided by the squared 
height in meters. The scale used to measure the weight and 
height was an electrical balance brand Filizola®.
The included patients were already receiving diacerhein and 
painkillers for over than three months before inclusion in the 
study. Orthoses were prescribed as needed (valgizing insoles, 
varizing insoles, or canes).
After inclusion, patients participated in two days of classes with 
seven teams (orthopedists, psychologists, physiotherapists, 
occupational therapists, physical trainers, nutritionists and so-
cial workers) with two months interval. In these classes, it was 
explained what was osteoarthritis and its treatment.
In the program, there were practical physiotherapy classes 
where patients did stretching and strength exercises, learning 
to perform them without pain. All patients were encouraged to 
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perform these exercises at home for at least three times a week.
Patients received an apostille (PARQVE® apostille from IOT-
HC-USP) and a DVD reinforcing lectures’ guidelines on the 
pathology and its treatment containing all images of exercises 
performed in practical classes.
A nutritionist reinforced in two lessons in the importance of ea-
ting every three hours, drinking at least eight glasses of water 
per day, adding whole grains in the diet, removing fried foods, 
soft drinks and high concentration of salt in the diet.
All patients completed the WOMAC questionnaires (Western 
Ontario and McMaster Universities Osteoarthritis Index) and 
Lequesne questionnaire on the joint function and arthropathy. 
These questionnaires were completed at admission in the study 
and four months after the second class. Pain was assessed by 
the visual analog scale (VAS) and by WOMAC fraction for pain 
assessment (WOMAC pain).

STATISTICAL ANALYSIS 

Descriptive statistics of quantitative variables was performed 
by calculating mean; standard deviation; standard mean error; 
median; and maximum and minimum values. Comparison of 
the same variable in two distinct time periods was performed 
using the Wilcoxon test. BMI values ​​were correlated to changes 
in pain and function using the Spearman test. Ordinal values ​​
were correlated to variations using the Kruskal-Wallis test. If 
significant difference between the groups was achieved, discri-
mination was taken by Dunn’s post-test. In all cases we used 
a significance level of 5% (alpha = 0.05).

Results

The study group was formed by four men and 34 women aged 
47-83 years old (mean 63.2 years). Twenty-nine patients had 
only knee injuries. The remaining (nine) had at least one other 
affected joint (hand, elbow, spine, feet, hips). Only ten patients 
did not have any other comorbidity (diabetes, hypertension, 
dyslipidemia, thyroid disorder, sleep apnea, Crohn’s disease). 
The vast majority (26 patients) practiced no physical activity.
We observed eight patients with grade I (K&L), eleven with 
grade II, thirteen with grade III and six with grade IV. The re-
sults regarding change in VAS, WOMAC-pain, WOMAC and 
Lequesne did not correlate to the initial degree of osteoarthritis. 
However, the group that decreased BMI tended to improvement 
in pain and function and the group that increased BMI tended to 
improve pain and function (Kruskal-Wallis test, not significant). 
The higher initial BMI determined lower improvement of pain 
(Spearman test, p = 0.03).
The assessment of pain by visual analog scale (VAS) showed 
improvement but not significant. In some patients pain greatly 
improved and in others it worsens. The analysis of the entire 
group showed no clinically or statistically significant improve-
ment (p = 0.3668). (Table 1)
Similar to the assessment of pain by VAS, analysis of pain by 
the WOMAC pain instrument (Table 2) also showed no signifi-
cant improvement (p = 0.2403).
Significant improvements were in WOMAC (Table 3) and Le-
quesne (Table 4), both with p <0.001.
Despite efforts to educate the staff about the importance of 
healthy eating, this group  adhered scarcely to the guidelines. 
There were patients who lost 4.9 BMI points and others who 

increased by up to 2 points. (Table 5) Thus, the group average 
group did not vary significantly (p = 1), but showed a correla-
tion between baseline BMI and the degree of improvement in 
the WOMAC function. The higher the BMI, the lower was the 
expected functional improvement.

Table 1. Results of VAS (visual analog scale for pain) from patients 
at the beginning of treatment (VAS pre), and six months after (four 
months after classes) (VAS post). Difference between VAS values 
(DVAS). Comparison between data pre-and post- treatment. 

 VAS pre VAS post DVAS

Mean 60,2 57,6 -2,5

Standard deviation 3,3 3,5 4,2

Median 59,5 60 0

Standard deviation 20,6 21,6 26,2

Minimum 16 25 -51

Maximum 100 100 55

Number 38 38 38

Wilcoxon Test p= 0.3668

Table 2. Results of WOMAC pain from patients at the beginning of 
treatment (WD pre), and six months after (four months after classes) 
(WD post). Difference between WOMAC pain values (DWD). Compa-
rison between data pre-and post- treatment.

 WD pre WD post DWD

Mean 8,7 8,2 -0,4

Standard deviation 0,6 0,6 0,6

Median 9 8 -0,5

Standard deviation 3,4 4 4

Minimum 2 0 -9

Maximum 16 17 7

Number 38 38 38

Wilcoxon test p=0.2403
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Table 4. Results of LEQUESNE from patients at the beginning of 
treatment (LQ pre), and six months after (four months after classes) 
(LQ post). Difference between LEQUESNE values (DLQ). Compari-
son between data pre- and post- treatment.

LQ pre LQ post DLQ

Mean 57,6 13,3 -1,3

Standard deviation 3,5 1,78 2

Median 60 12 0,5

Standard deviation 21,6 11 12,1

Minimum 25 4,5 -7,5

Maximum 100 75 8

Number 38 38 38

Wilcoxon test P<0.0001*S

Table 5. Results of Body Mass Index (BMI) of patients at the beginning 
of treatment (BMI pre), and 6 months after (four months after class) (BMI 
post). Difference between values of BMI (DBMI). Comparison of data pre 
e post. Correlation between BMI-pre, BMI-post, and DBMI and variations 
of pain (DVAS, DWD) e variations of function (WOMAC and LEQUESNE).

BMI pre BMI post DIMC DVAS DWD DW DLQ

Mean 30,8 30,6 -0,2 -2,5 -0,4 -3,5 -1,3

Standard 
deviation

0,8 0,8 0,22 4,2 0,6 3 2

Median 29,9 29,7 -0,2 0 -0,5 0,5 0,5

Standard 
deviation

5,1 5,3 1,4 26,2 4 18,8 12,1

Minimum 20,1 20,7 -4,9 -51 -9 -51 -7,5

Maximum 42,2 41,8 2,7 55 7 33 8

Number 38 38 38 38 38 38 38

Wilcoxon test p= 1 (IMC pre x IMC post). Spearman test:  
BMI pre x DVAS p=0,5; BMI pre x DWD p=0,3; BMI pre x DW p=0,03* (R=-0,35); BMI pre x DLQ p=0,96;
BMI post x DVAS p=0,67; BMI post x DWD p=0,48; BMI post x DW p=0,09; BMI post x DLQ p=0,8;
DIMC x DVAS p=0,87; DIMC x DWD p=0,45; DIMC x DW p=0,06; DIMC x DLQ p=0,97.

Table 3. Results of WOMAC from patients at the beginning of treatment 
(W pre), and six months after (four months after classes) (W post). 
Difference between WOMAC values (DW). Comparison between data 
pre- and post- treatment.

W pre W post DW

Mean 46,7 43,2 -3,5

Standard deviation 3,08 2,87 3

Median 49,5 39,5 0,5

Standard deviation 19 17,7 18,8

Minimum 12 14 -51

Maximum 89 83 33

Number 38 38 38

Wilcoxon test P<0.0001

Physical incapacity, as a result of pain and loss of joint function, 
reduced quality of life.13-15 Regardless of the degree of arthritis, 
we found that the group which lowered their BMI showed impro-
vement of pain and function and the group that increased their 
BMI worsened both pain and function. The group with higher 
BMI showed less improvement of pain. These results showed 
no statistical significance, perhaps due to the small sample 
size, or perhaps due to lack of control of the number of hours of 
exercise per week, another important factor for symptom relief.
BMI is considered by many authors as the best indicator of 
body mass in an adult. However, it has two important limi-
tations. The first limitation is the proportionality of the body, 
for people with short legs show increased BMI. The second 
is regarding fat-free mass, especially in men, as muscular 
individuals and athletes may have a BMI in the obese ran-
ge.16 Nevertheless, several studies have shown that BMI cor-
relates well with the amount of body fat determined by direct 
measures such as densitometry, bioelectrical impedance 
analysis (BIA), skinfold thickness, waist/hip ratio (WHR) and 
waist circumference (WC).17

We observed a direct relationship between weight loss and 
improved function by both Lequesne questionnaire, as by WO-
MAC rating (p <0.0001). This finding reinforces the importance 
of weight loss as a mainstay in osteoarthritis treatment. The-
re was no relationship between improved function with pain 
improvement. This finding may be the result of an ineffective 
method of pain assessment or due to chronic disease, altering 
the perception of pain.

DISCUSSION

Our study confirms results from literature on the relationship 
between feminine gender and obesity with osteoarthritis.12 The 
number of women in the program is much greater than the 
men’s. The age range of participants was wide, but it consis-
ted only of patients in the fifth decade onwards. There were no 
young patients with post-traumatic arthritis, and patients were 
mostly obese or overweight.
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Despite the efforts of the entire team to make patients adhere 
to the nutritionist guidance of a scheduled and low glycemic 
diet intended to weight loss, this population adhered very little, 
as reported in other related studies.18

CONCLUSION

Despite the difficulty of compliance, guidance to diet intended 
to weight loss, practice of physical activity and physiotherapy 

should be encouraged as they have benefits not only for the 
improvement of pain and function in osteoarthritis but also for 
other chronic diseases such as diabetes and hypertension 
(common diseases in this population).
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