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Abstract

Objectives: This pilot study had two main objectives, the first aimed to investigate whether weight loss is associated
with a reduction in perceived need for Total Knee Replacement (TKR) surgery due to decrease in knee pain and
improvement in function. The second aimed to identify whether change in body weight would directly affect reduction
in knee pain to a point where the need for surgery could be prolonged or alleviated. 34 subjects were recruited into
the study.

Design: Women between 40 and 65 years old with morbid obesity (BMI = 35 kg/m?) and osteoarthritis of the
knee were pre-selected. If participants passed study criteria the Western Ontario McMaster University questionnaire
(WOMAC), Item -36 Short Form Health Survey (SF-36), 6 Minute Walk Test (6MWT) and Timed Up And Go (TUG)
were obtained from baseline and subjects were enrolled into a weight loss program, with no exercises included, for a
6 month period.

Results: Repeated measures analysis of variance (ANOVA) revealed that at 6 weeks of diet the mean body weight
reduction of 9.5%, was followed by a significant reduction (p=.015) in WOMAC scores and (p=.038) SF-36 sub score
of physical function. At 3 months of diet a significant reduction of 16.5% in body weight contributed to a significant
decrease of 37% in knee pain and 56% of participants perceived not to have surgery.

Conclusions: These results suggest that an initial loss of 16.5% of body weight for obese individuals was

significant enough to reduce pain and postpone patient’s intent to have surgery in 56%.
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Introduction

Obesity has become a global health problem of major importance
[1]. In Canada, the 2004 Canadian Community Health Survey (CCHS)
indicated that the number of obese adults was about 23.1% (over 5.5
million) of the population [2]. This substantial increase in weight has
a great effect on the health of Canadians due to related comorbidities
associated with obesity [2,3]. Obesity increases the incidence of many
chronic conditions, including osteoarthritis (OA) [3,4]. The onset of
OA in weight-bearing joints such as knees and hips has been associated
with obesity [5,6]. Excessive weight increases the biomechanical load on
these joints during weight-bearing activities intensifying a deterioration
process of the cartilage inside the joints, causing varying degrees of
stiffness, swelling and pain [3,7]. And joint pain is unquestionably one
of the most debilitating aspects of OA [8].

Obesity is commonly measured by the individuals Body Mass
Index (BMI). The standard categories for BMI include normal weight
(18.5-24.9 kg/m?), overweight (25-29.9 kg/m?) and obese (30 kg/m? or
more) [9]. The obesity category is divided into three subcategories: class
I obesity (BMI 30-34.9 kg/m?), class II obesity (BMI 35-39.9 kg/m?) and
class III obesity (BMI = 40 kg/m?) [9]. Many morbidly obese individuals
with knee OA require a total knee replacement (TKR) surgery to
improve their quality of life. However, those with a BMI of 35 kg/m? or
greater have higher chances of poorer post-operative outcomes after a
total joint replacement than those within a normal or overweight BMI
range [10]. The post-operative outcome for these individuals tends to
be affected negatively by their weight [11].

The likelihood of a successful outcome after a total joint

replacement surgery in obese individuals is reduced due to increased
rates of infection, and the development of complications such as deep
vein thromboses, or early failure of the prosthetic [10,12,13]. Therefore,
many surgeons refuse to operate on obese patients until they have lost
weight. However, after losing considerable amount of weight these
individuals show reduced knee pain, increased functional performance
and improvements in quality of life [14,15]. Even though these changes
might encourage some patients to postpone surgery indefinitely, up to
now, weight loss in morbidly obese people with knee OA has not been
associated with perceived need for TKR surgery [16].

Therefore, the primary purpose of this pilot study was to investigate
whether weight loss is associated with a reduction in perceived need
for TKR surgery due to decrease in knee pain and improvement in
function. Secondly, this study aimed to identify whether change in body
weight would directly affect reduction in knee pain to a point where the
need for surgery could be prolonged or alleviated.
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Methods

Patients

The study population was a sample of convenience. Women
between 40 and 65 years old with morbid obesity (BMI > 35 kg/m?)
and severe OA of the knee presenting for an orthopedic consult for
TKR were pre-selected. Patients meeting these criteria were recruited
between April 2008 and March 2009. Women who had comorbidities
that would prevent them from participating in the diet program, such
as kidney disease or gallbladder attacks, were excluded.

Ethical approval was obtained from General Research Ethics Board
(GREB) of Queen’s University before recruiting potential participants
for the study. Once approval was endorsed, patients were recruited
from the orthopedic surgical case load of four participating orthopedic
surgeons. Patients with BMI > 35 kg/m? who indicated severe knee
pain and radiological knee OA, were identified by the surgeons during
consultation where weight loss was suggested prior to surgery. These
patients were subsequently contacted by a research associate who
described and invited them to participate in the study.

The patients who agreed to participate self-reported, over the phone,
being in a good health and willing to participate in a diet program.
The total length of the diet was 6 month however; participants were
encouraged to continue the diet until they reached their personal goal.
The patients were asked whether they were able to tolerate moderate
activity between 60 to 90 minutes. Additionally, all participants were
pre-screened to exclude those with a history of: non-knee OA related
mobility restrictions (neurological and musculoskeletal), cardiac
disease (unstable angina, peripheral vascular disease, congestive
heart failure), uncontrolled hypertension (systolic pressure > 140
mmHg, diastolic pressure > 90 mmHg), or cognitive deficits limiting
communication. Those who were eligible were booked for an initial
assessment conducted in a university laboratory.

Upon arrival at the laboratory, subjects were given a letter of
information and consent form. If they agreed to participate, their
demographic data including height and weight, their perceived need
for surgery (PNS), functional tests and questionnaires were obtained.

Outcome measures

Patients’ weight, PNS and objective and subjective measures of
physical function were obtained at baseline before commencing the diet
and again at 6 weeks, 3 months and 6 months during the diet program.
The objective functional tests performed were the Six Minute Walk Test
(6MWT) and the Timed Up and Go test (TUG). The 6MWTT is generally
conducted in an enclosed, quiet corridor on a 25-meter track delineated
by two lines marked on the floors [17]. Patients were instructed to walk
from one line to the other, covering as much ground as possible in six
minutes. Individuals were told that they could rest if they became too
short of breath or tired, but to continue walking when they were able
to do so. To calculate the walking distance a metre wheel was used to
measure the additional steps of any incomplete lap (in meters). The
procedure for the TUG requires documenting the time, in seconds, that
an individual takes to rise from a standard armchair, walk 3 meters,
turn, walk back to the chair and sit down quickly and safely [18]. In
this experiment, the test was initiated with the participant sitting in the
chair with their back leaning on the back of the chair, both arms on the
arms of the chair, legs lined up and feet flat on the floor. The chair was
positioned such that it did not move when the subjects moved from
sitting to standing.

The subjective measure of physical function was the Western
Ontario McMaster University questionnaire (WOMAC). The WOMAC
uses 17 items related to the degree of difficulty of performing activities
of daily living (e.g., walking or sitting) to assess the individuals
level of physical function. The Likert scale version of WOMAC was
the one used in this study. The patients were asked to identify on a
scale from 0 (none) to 4 (extreme) the degree of difficulty they have
been experiencing in the past 72 hours. The maximal score for this
questionnaire section ranges from 0 to 68, with higher scores indicating
greater dysfunction. The WOMAC pain section consists of 5 items with
a total score ranging from 0 to 20, with higher scores indicating greater
levels of pain. Finally, the WOMAC stiftness section corresponds to the
degree of stiffness individuals with knee OA are experiencing in the last
72 hours. This section consists of 2 items with a total score of 8 which
indicates a high degree of stiffness [19].

The SF-36 is a validated general health related quality of life (QOL)
questionnaire. It includes one multi-item scale that measures eight
health concepts: general health (GH), vitality (VIT), role physical (RP),
physical functioning (PF), emotional health problems (RE), social
activities (SOC), mental health (MH) and bodily pain (BP). The SF-36
scale ranges from 0 to 100, with higher scores indicating a better health
status [20].

In this study, the PNS was used to measure patients level of
perceived need for surgery such as total knee replacement surgery.
The participants were asked at baseline and at each follow up session
whether they still needed surgery and the answer was obtained as a yes
or no response.

After baseline testing, subjects were referred for a full medical
exam and enrolment into a weight loss program at the Bernstein Diet
Centres TM at no charge. The program is a low-fat; low calorie and
low carbohydrate diet that is medically monitored. Patients can only eat
certain food and they must track everything they eat. As part of the diet
protocol, patients are not expected to eat more than 900 calories per day
and the diet is combined with weekly vitamin B injection. The patients
were monitored and weighed three times a week at the clinic, and were
seen by a physician every two weeks. Blood work and urine samples
were taken regularly to monitor subjects’ health status. There were no
physical activities or specific exercises combined with diet. One year of
maintenance was provided for all patients who reached their final goal
after 6 months of diet.

Analysis

Data was analyzed using a Statistical Package for Social Science
(SPSS 19) and Microsoft Excel 2007. Univariate descriptive statistics
(mean, standard deviation, frequency counts and percentages) were
calculated for demographic and outcome data. The analysis was
conducted with a power level of 0.8 and alpha (a) level of .05. Results
were presented as mean * standard deviation (SD) and/or median
range or as counts with proportion as appropriate.

In the first set of analyses, an independent t-test was used to
compare the participants who were enrolled but dropped out prior
to commencing the diet with those who remained in the program.
Then we observed whether body weight was associated with knee
pain, WOMAC, SF-36 and objective measures of physical function
(6MWT and TUG) over time. For that purpose, a Pearson’s correlation
analysis was carried out over time. The PNS values were described as
the percentage of yes responses, based on the number of respondents
at each time point. Furthermore, a Chi-square analysis was used to
identify whether the percentage of YES responses, compared to the
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percentage of NO responses were significantly different based on the
number of respondents at each time point.

Finally, we observed whether significant changes occurred in body
weight, knee pain, WOMAC, SF-36, 6MWT and TUG. A repeated
measure ANOVA was generated to identify whether these changes
varied significantly over time. Then a Post hoc test analysis, using
the Bonferroni method, identified where the changes occurred, and
whether these changes were linearly distributed within the group.
The Post hoc analysis also obtained the mean difference, at each time
point, of each variable in the statistical test. The mean difference of each
variable was used to calculate their percentage change over time. For
example the mean difference in body weight was used to calculate the
percentage of its reduction at each time point.

Results

Forty subjects were referred for the study, of these, 6 did not meet
the inclusion criteria, and thus 34 subjects were recruited into the
study. Of those, 8 (23.5%) withdrew before commencing the diet, 17
(50%) completed six months on the program and only 9 continued the
diet after 6 months and reached to their personal goal. No significant
difference in weight, BMI, pain, WOMAC total score, PNS, 6MWT
and TUG was observed between those who withdrew before starting
the diet and those who remained in the study. At baseline, mean age
was 58.2 + 5.8 years old. Participants’ characteristics at baseline are
summarized in Table 1.

The correlation analysis over the six month period indicated that knee
pain significantly (r=0.511; p=0.048) correlated with body weight (Figure 1).
Repeated measures ANOVA showed that knee pain significantly changed
over time (Table 2), however it did not significantly change until 3 months
of diet (p=0.004; 95% CI 1.37, 7.62) when participants indicated 37% less
pain and had lost 16.5% of their body weight (p=.000; 95% CI 16.276,
23.340). Even though at 6 weeks participants had a significant weight loss
of 9.5% of body weight (p=.000; 95% CI 9.38, 13.54), no significant change
in pain was observed (Table 3).

With regard to the PNS, the percentage of individuals who
responded yes, at each time point, is shown in Table 4. The total
number of responses corresponded to the number of respondents at
each time point. For instance, at 6 weeks 25 responses were obtained,
indicating that a total of 25 individuals responded whether a TKR
surgery was still necessary (Table 4). The Chi-square result X*=4.16, at
6 weeks, indicated a significant difference (p=0.04) between YES and
NO responses. No significant difference was observed at 3 months, but
at 6 moths a Chi-square result of X?=13.9 also indicated a significant
difference (p=0.001) between YES and NO responses (Table 4).

The WOMAC total score significantly (r=.564; p=0.019) correlated
with body weight over time (Figure 2). Repeated measures ANOVA
indicated that the WOMALC total score significantly changed over time
(Table 2) and a significant decrease of 21.1% was observed at 6 weeks of
diet (Table 3). SF-36 sub score of physical function (PF) and body pain
(BP) significantly (r=0.667; p=0.00 and r=0.521; p=0.00) correlated
with body weight over time (Figure 3a and 3b). Repeated measures
ANOVA showed that SF-36 sub scores PF (p=0.000; F, 1,.=16.56) and
BP (p=.001; F, | ,=8.74) significantly changed over time. However, only
the SF-36 (PF) significantly changed at 6 weeks (Table 3).

Both measures of physical function (6MWT and TUG) significantly
(r=0.709; p=0.00 and r=0.633; p=0.00) correlated with body weight over
time (Figure 4 and 5). Further analysis indicated that both the 6MWT
and TUG changed over time (Table 2). There was a significant increase
of 28.9% in the 6SMWT (p=.000; F, ,,=12.42) at 3 months of diet and a
significant increase of 31.2% in the TUG test (p=0.007; F, ,,=6.22) but
only at 6 months of diet (Table 3).

Discussion

Joint pain is one of the major complaints among those with OA
[21], and it is unquestionably one of the most debilitating aspects of OA
[8]. Therefore, it might influence a patient’s decision to undergo TKR
surgery [22]. A review study observed the effect of bariatric surgery on
joint pain [23]. Bariatric surgery can be achieved by different procedures
performed on obese individuals to reduce body weight [23]. According

Group Baseline (n=34) to the review study, a significant reduction in BMI values contributes to
characteristics Mean * standard deviation reduce joint pain. In our study, a significant weight loss was followed by
Age 58.2+5.38 significant reduction in knee pain at 3 months of diet (Table 2 and 3).
Weight 120.1+12 Similar to our findings, a previous study observed significant reduction
Height 1.6+0.63 in knee pain by 3 months after bariatric surgery [24]. Further studies
BMI 47149 have emphasized that reduction in body weight contributes to reduced
WOMAC-total 56.1£17 knee pain followed by significant improvements in physical function
6MWT 274.4+135.9 and quality of life in obese and overweight individuals [14,25,26].
TUG 121+46 Therefore, decrease in body weight, knee pain and improvement in
Table 1: Participants’ characteristics. physical function might be important factors in patients’ decisions to
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Baseline (n=34) 6weeks (n=25) 3months (n=25) 6months (n=17) p value Change from Baseline to 6
Mean = SD Mean * SD Mean * SD Mean + SD over time months (95% ClI)

Body weight [120.1 £ 12 108.6 + 12.2 100.2 £ 11.1 87.6+13.3 0.000 32.5(24.5,40.4)

BMI 471+49 425+47 39.6+4.6 344+54 0.000 12.7 (9.72, 14.47)

Knee Pain 122+34 10+4.5 7.7+45 8.1+43 0.000 4.1(.412,7.75)

WOMAC 56.1+17 44.25 + 20 39.25+19.5 33.5+20.4 0.000 22.6 (7.87, 37.3)

QoL (PF) 17 £16.3 26 £20.8 27.7+22 41.6+253 0.001 -24.6 (-47.1,-6.21)

QoL (BP) 423+ 21 46.8 £24.7 53.5+243 64.8 +25.5 0.005 -22.5 (-48.52, -1.44)

6MWT 2744 £ 1359 3259+ 115 3563.7+£91.1 389.8 £85.2 0.000 -115.4 (-198.0,-32.82)

TUG 121 +4.6 11.6+55 9.9+3.1 8.3+2.23 0.007 3.8 (.36, 7.18)

QoL (PF) Quality of life (Physical function), QoL (BP) Quality of life (Body Pain)

Table 2: QoL (PF) Quality of life (Physical function), QoL (BP) Quality of life (Body Pain).

not undergo TKR surgery [22]. Based on our findings, after significant
reduction of body weight at 6 weeks, 3 months, and 6 months followed
by decrease in knee pain, improvements in function and quality of life,
only 60%, 44% and 29.4% of the participants, respectively, thought that
TKR surgery was still necessary. A significant decrease in PNS was
observed at 6 weeks, where 60% of the participants considered surgery,
and then at 6 months where only 29.4% of the participants were still
considering surgery (Table 4).

However, at 3 months no significant difference was observed in
PNS between those who perceived surgery and those who did not
perceive surgery. It appeared that at 3 months, patient’s’ decision to
undergo TKR surgery was shifting, but not significant enough to show
any difference.

It has been suggested that a reduction of more than 5% of body
weight is needed to promote reduction in disability and pain [14]. A
meta-analysis of previous weight loss studies suggests that at least 10%
of body weight loss in needed to have a considerable clinical effect on
pain and physical function [16]. However, to our knowledge no other
study has observed the association of obese individuals’ PNS with pain
and the amount of weight they need to lose to prolong or alleviate the
need for surgery.

Two important criteria for TKR surgery are based on the severity
level of knee pain and its loss of function due to OA. However, for
obese individuals with knee OA, a considerable weight loss can
significantly decrease disability and knee pain before TKR surgery
takes place [14,16]. Our study observed that knee pain and body weight
significantly changed over time (Table 2). Yet, unlike body weight the
level of pain did not significantly change until 3 months of diet has
been reached. Interestingly, at 3 months of diet participants indicated a
higher percentage of pain reduction (37%) compared to pain reduction
at 6 months (33%), when great weight loss has been achieved. This
could be an indication that after 3 months of diet, the level of pain may
have reached a plateau; where, independent of further weight loss, the
level of pain after 3 months would not significantly reduce. Given that
there was no significant reduction in pain between 3 and 6 months, the
percentage of PNS still dropped from 44% at 3 months to 29.4% at 6
months (Table 4). The perception regarding the choice to pursue TKR
surgery consistently decreased following weight loss from baseline to 6
months (Table 3 and 4).

Extrapolating from another study that observed the perceived
disability and functional limitations in obese women [27], the authors
suggested that perception of disability depends on how individuals
view themselves in terms of disability and whether the individuals
have high or low expectations during their daily activities. It seems that
after significant weight loss, some participants had a better perception
of their abilities regardless of pain. This level of perception may have

guided some of these participants to reach a greater weight loss with
consequent decrease in PNS for a TKR. For instance, all nine women
who reached their personal goal after 6 months of dieting obtained a
BMI of 25 kg/m? + 1.0 and body weight of 64.04 kg + 5.27 and indicated
that a TKR surgery was no longer necessary. Even though, they showed
a significant difference (p=.03) in body weight compared to those who
completed 6 months of diet but had not reached their goal weight, no
significant difference in knee pain, physical function and quality of life
was observed.

From a clinical perspective, by knowing the amount of weight
obese women need to lose to significantly reduce pain and therefore
prolong or alleviate the need for surgery, one could change the PNS
for those who require surgery, after losing a significant percentage of
body weight. Moreover health care providers could prevent premature
knee replacement surgeries and subsequent early prosthetic revision for
those who could benefit from conservative interventions. Our statistical
analysis indicated that a significant loss of 16.5% of body weight for
morbidly obese women (BMI > 35 kg/m?) represented a significant
reduction of 37% in knee pain and a decrease in more than 50% of PNS
(Table 3 and 4).

These results suggest that an initial loss of 16.5% of body weight
for obese women was significant enough to reduce by 56% their desire
to have surgery. Previous studies have suggested that a weight loss
of 10% to 15% of baseline body weight may provide the necessary
stimulus to reduce inflammation and knee joint loads to levels that
result in less cartilage deterioration and consequent delay of disease
progression [14,16]. Moreover, a reduction of only 5% of body weight
might contribute to decrease the level of cytokine and adipokine
activity [28], which has been related to cartilage breakdown and signs
of synovial joint inflammation [29]. Therefore, in concordance with
the above mentioned studies, our results suggest that a significant loss
of 16.5% of baseline body weight may not only contribute to reducing
the excessive mechanical load and biochemical effect on the knee joint,
but also it may encourage these individuals to postpone a TKR surgery
indefinitely.

After 6 months of diet, when an average of 27% of baseline body
weight had been lost, only 29.4% of the participants still perceived TKR
surgery as an option (Table 3 and 4). Even though these participants still
thought surgery was needed after 6 months of diet, it should be taken
into consideration that these individuals may still benefit from losing
weight. Similar to previous studies [14-15,25] significant improvements
in WOMAC total scores and SF-36 sub scores (PF) were continuously
observed when participants had lost 9.5%, 16.5% and 27% of body
weight (Table 3). The 6sMWT significantly improved after 16.5% of body
weight loss, while the TUG significantly improved after 27% of body
weight loss (Table 3). Therefore, despite significant changes in function
and quality of life, those who still perceived need for surgery after losing
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Figure 3a: Correlation between SF-36 physical function and body weight from
baseline to 6 months.
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Figure 4: Correlation between 6MWT and body weight from baseline to 6 months.

27% of baseline body weight would have improved their general health
and had additional health benefits from losing the weight. Moreover,
they would likely have reduced the chances of post-operative infections
and complications such as deep vein thromboses, or early failure of the
prosthetic [10,12,13] when they do undergo TKR surgery.

Even though a weight loss of 16.5% might influence a patients’
choice to undergo TKR surgery, this finding might not be extended
to the general morbidly obese population. Not all obese women with
knee OA who lose 16.5% or more of their body weight might be able to
avoid surgery. However, based on our results, we expect that a weight
loss of 16.5% might provide a major decrease in knee pain and increase
in function. These remarkable changes give therapists and medical
doctors the opportunity to motivate patients; allowing them to improve
their quality of life, and increase their level of physical activity, in a
safe, motivating, pleasant and accessible way [30]. Therefore, even if an
initial weight loss of 16.5% or a final weight loss of 27% did not change
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6 weeks p value 3 months p value 6 months|p value
% weight lost 9.5% 0.000 16.5% 0.000 27% 0.000
% Knee Pain change [17.8% 0.087 |37% 0.004 33.5% 0.026
% WOMAC total change 21.1% 0.015 |30% 0.012 40.2% 0.003
% B6MWT change 18.7% 0.129 28.9% 0.029 42% 0.006
% TUG change 3.8% 1.00 17.6% 0.162 31.2% 0.027
% SF-36 (PF) 53% 0.038 62.8% 0.050 145% 0.002
% SF-36 (BP) 10.6% 1.00 26.4% 0.045 53.2% 0.020

Significant difference with p < 0.05 at 6 weeks, 3 months and 6 months
Table 3: Percentage change of each variable calculated at each time point.

Baseline 6 weeks p value 3 months p value 6 months | p value
PNS %
responding | 100% 60% 0.041  44% 0.227 29.4% .0001
yes
(yes / number
of respondents) (26/26) |(15/25) (11/25) (5/17)

Significant difference with p < 0.05 at 6 weeks, 3 months and 6 months

Table 4: Perceived need for surgery (PNS) - Percentage of yes response at each
point time from baseline to 6 months.

the actual PNS for TKR of some participants, a reduction in pain and
increase in function will likely provide patients with the necessary
confidence they need to improve their health before surgery takes place.

A small sample size was a visible limitation in our pilot study.
However with limited resources we were able to successfully provide
the same diet program to 34 participants. Unfortunately we lost 50%
of our participants who dropped out the study before completing 6
months of diet. As they decided to stop the diet they were automatically
excluded from the study. Despite limitations, our pilot study is the first
longitudinal study to indicate the amount of body weight obese women
with knee OA should lose to prolong or alleviate a TKR surgery by
assessing individuals’ PNS. This study indicates that an initial reduction
0f 16.5% of body weight might change the PNS during diet intervention,
which also improves physical function and quality of life of obese
women with knee OA. Even though, participants obtained significant
results only based on diet intervention, the effective association of
exercise with diet has been strongly recommended [14-16,25,28].

Therefore, future studies should combine diet and exercise and
possibly integrate health education programs to enhance the use of
daily physical activities for obese individuals. In this manner, obese
individuals with knee OA might sustain a long term weight loss and
better manage their knee OA symptoms. Facilitating regular physical
activity in the community might be essential to the maintenance of
a better life style and management of knee OA [31]. Previous weight
loss studies recruited a higher number of participants with diet
interventions varying from 12 to 18 months [16,25] consequently,
a larger sample is needed and a strong strategy to improve retention
and adherence is critical, particularly if the duration of the diet is to
be increased. It is also important to observe physiological measures of
physical function such as quadriceps and hamstrings strength as well as
oxygen consumption, which are important in determining functional
capacity of obese individuals with knee OA.

The clinical importance of these findings is the effect of weight
lost before surgery. Therefore, future research could also observe at
what rate significant functional improvements continue to occur in
individuals who end up having surgery even after losing 16.5% or more
of their body weight before surgery. However, considering the possible
ineffectiveness of surgical intervention in knee OA for obese patients
[10,13] our results give strong support to a minimal weight loss of
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Figure 5: Correlation between TUG and body weight from baseline to 6 months.

16.5% as a foundation for the conservative treatment of obese patients

with knee OA.
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