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ARTICLE INFO ABSTRACT

agicefhisiony: BACKGROUND: In the last years, obesity became of interest because of its association with
iiilvteeii 21; miggggg osteoarthritis (OA) which is increasing with the increase of both life expectancy and the prevalence
=P ; of obesity. AIMs: The objective was to assess the association of obesity with the susceptibility of

Available online 03 July 2019 J A -
the lower limbs OA (LLOA) occurrence in women. SUBJECTS AND METHODS: The symptomatic

(R::;i':;:f::;gﬂ cuthorinte: susceptibility of the onset of LLOA was evaluated on a sample of women from El Jadida (Morocco)
Tel: +212 523 34 2325 using the Moroccan version of the Western Ontario and McMaster Universities osteoarthritis index
b.rekia@gmail.com (WOMAQ) for the lower limbs. Sociodemographic and anthropometric data were collected too

using a questionnaire. RESULTS: The surveyed female population was 45+13 years old mostly

obese (77%) with an average BMI: 29.18 + 5.29 and a WHR: 0.93 + 0.9. The susceptibility of the

LLOA in both forms (knee and coccyx osteoarthritis) was highly prevalent in women older than 50
bLe years (22%). The three dimensions of WOMAC (pain, stiffness and functional impairment) are felt

much more among postmenopausal 44.37+26.67 (with a rate of 49%) than procreating women
29.58+22.44 (with a rate of 51%) among women with morbid obesity (69.40+8.27) than normal
weight (31.67+4.40) and in women having android (86.13%) than those with a gynoid obesity

https.//doi.org/10.5281/zenodo.3267465 morphotype (5.10%). CONCLUSIONS: The results report an association of obesity with the risk of
osteoarthritis occurrence varying with age and OA location hence the importance of preventing
Article edited by: osteoarthritis issues through the management of obesity.
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Pr. Houti L.
E" ’:hmef"‘,"gcz'\" KEYWORDS: Knee osteoarthritis, Coccyx osteoarthritis, WOMAC, Obesity, BMI, WHR
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1. INTRODUCTION

Obesity has become a major health issue associated with prevalent in 30% and obesity in 14% of the population [2].
an increased risk of morbidity and mortality. According to Obesity has attracted considerable interest in recent years
the World Health Organization (WHO), more than 19 because of its potential variability and association with
billion overweight adults have been registered in the year osteoarthritis [3]. The latter is defined as a disease of the
2016 [1]. In Morocco, it is estimated that overweight is entire articulation and its environment, compromising

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited. © 2019 The Authors. The North African Journal of Food and Nutrition Research.

Nor. Afr. J. Food Nutr. Res. | January —June 2019 | Volume 03 | Issue 05 @


https://doi.org/10.5281/
mailto:b.rekia@gmail.com
https://doi.org/10.5281/zenodo.
https://www.najfnr.org/

Elfane et al.: Obesity and osteoarthritis

people status to move without feeling pain or maintain
their physical activity. However, osteoarthritis remains
largely underestimated by health authorities everywhere.
In Morocco, osteoarthritis constitutes 16% of rheumatology
service visits [4] and represents a significant cause of
disability whose prevalence is not precise. Due to the aging
of the population and the increased prevalence of obesity,
the frequency of osteoarthritis continues to grow, with a
significant socio-economic impact due to its frequent
association with other serious diseases [5].

The prevalence of osteoarthritis increases significantly with
age and is further aggravated by obesity [6]. This tendency
to worsen the osteoarthritis's complications is also
observed with age and the different prevalence for each
sex after menopause [7]. Admittedly, the detrimental effect
of obesity is stronger in women compared to men and is
more related to bilateral than unilateral involvement of all
compartments of the knee [8].

Among the determinants of osteoarthritis, there are
multiple mechanical and biochemical factors, but obesity
plays a key role in bearing as well as no-bearing
articulations [9].

In addition, obesity is an important risk factor involved in
the etiology of osteoarthritis by the aggravation of the
mechanical constraints exerted on the articulation. Indeed,
obese or overweight people are more likely to suffer from
knee and hip osteoarthritis [10] with varying degrees of the
impairment of their quality of life [11].

Knee osteoarthritis is particularly highly related to obesity.
Furthermore, the risk of developing this form of
osteoarthritis was also associated with body mass index
(BMI) by several epidemiological studies [12]. Indeed, one
kilogram per square meter in excess of a BMI of 27
increases the risk of osteoarthritis in women by 15% [13].
On the other hand, the development of osteoarthritis is
also linked to adipose tissue responsible for the metabolic
disorders linked to body weight excess and mechanical
stress on cartilage [14].

In addition, the causal link between obesity and the risk of
hip osteoarthritis remains less obvious, especially for
bilateral forms [15]. Being overweight constitutes a factor
that aggravates symptoms leading more quickly to
arthroplasty.

In the current study, the aim was to examine the association
between obesity and the risk of osteoarthritis of the lower
limbs based on the clinical symptomatology perceived by
WOMAC in its Moroccan version, in a population of women
living in El Jadida province of Morocco.
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2. POPULATION AND METHODS

2.1. Population

The study was carried on an agricultural community of
women that have agreed to take part in this investigation
going from the 01/03/2017 to 31/08/2017 on women
recruited. The sample was selected randomly from both
urban and rural residence areas. The survey concerned all
women among those residents for more than six months
of the 11 localities of the province.

2.2. Method

Two questionnaires were utilized for the data collection.
The first includes the age of answering, the age of
procreation, and the anthropometric measurements. While
the second questionnaire aimed to collect information to
assess the susceptibility of osteoarthritis. The Western
Ontario and McMaster Universities Questionnaire
(WOMACQ) constituted a validated index, widely used for
assessing osteoarthritis of the lower limbs that has been
trans-culturally adapted to the Moroccan dialect [16,17].
The questionnaire makes it possible to capture the specific
aspects perceived by the recruited participants who may
suffer from knee osteoarthritis and/or hip osteoarthritis in
order to provide information on the pain occurrence,
stiffress and  functional limitations induced by
osteoarthritis. The score of each of its included 24
questions was measured with a Lickert scale with 5 possible
answers ranging from 0 (no annoyance) to 4 (maximum
discomfort). A higher score for each subscale corresponds
to a worse condition. The pain sub-scale includes five
questions about the degree of pain (e.g., walking pain),
with a sub-score ranging from 0 to 20. The stiffness
subscale includes two questions about the severity of the
stiffness (after the first wake up, and later in the day), with
a sub-score ranging from 0 to 8. For the functionality, the
sub-scale includes 17 questions about the degree of
difficulty expressed when carrying out activities (e.g. going
downstairs), this sub-score ranges from 0 to 68 [18]. Data
on the respondents’ age and reproductive age, as well as
anthropometric measurements, were collected too.

2.3. Anthropometric measurements

Anthropometric parameters were measured according to
the WHO standards [19]. The participants' height was
measured to the nearest centimeter using a wall tape with
their heels joined, straight legs, arms dangling and
shoulders relaxed. The body weight was measured in
kilogram to the nearest 100g, using a standard flail scale in
women, lightly dressed and without shoes.
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The waist circumference (WC) was measured on the
respondents stand with feet 2.5 cm apart, legs straight,
arms dangling and shoulders relaxed, the measuring tape
was placed uncompressed at midway between the iliac
crest and the last rib. For the hips (H) circumference, the
participants were standing the feet joined and the
measuring tape was placed around the buttocks at the level
of the pubic symphysis and the fleshy part of the buttocks.
The calculation of the waist-to-hip ratio (WHR) has been
made to better target the body fat distribution. The WHR
values >0.85 indicate android morphotype and values of
WHR <0.80 gynoid obesity morphotype in the study
women. Participants with values 0.80> WHR<0.85 were
classified as intermediate or mixed morphotype [20].

The BMI was calculated by dividing the body weight in kg
by the square of the height in meters (BMI = Body Weight
(kg)/height (m?)). Classified into the six BMI categories,
according to the WHO [21], the participants were
considered lean when BMI<18.5, normal weight when
18.5<BMI< 25), with a risk of overweight if: 25<BMI<30,
obese class 1T when BMI230, obese class 2 when BMI>35,
and with morbid obesity if BMI=40.

2.4. Statistical analyses

A descriptive analysis was conducted on participants’
characteristics, namely  sociodemographic  variables,
anthropometric measures as well as the perception of pain,
stiffness and functional limitations following knee
osteoarthritis and/or hip osteoarthritis.

The Pearson correlation was performed to assess the
association of age with the three WOMAC dimensions,
namely: pain, stiffness, and functionality perceived by the
participants. The ANOVA test with The Bonferroni
correction for multiple comparisons was applied using
simultaneous confidence intervals to determine significant
differences between the group means.

The data analysis was performed using SPSS for Windows
(version 23.0).

2.5. Ethical consideration

Free and informed consent was obtained from all the
participants who were informed about the study purpose
and the possibility of interrupting their participation in the
survey if they wish at any time. All collected data have been
treated as strictly confidential.

3. RESULTS

The survey involved a sample of 137 women from 11 urban
and rural localities of El Jadida province. The respondents'
average age was 45+13 years, the age group (35-50 years)
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being the most representative with a rate of 43.8%. The
average BMI for our population was 29.18+5.29 and the
WHR was 0.93+0.9. Women of childbearing age
represented 51%, while the rate of menopausal women was
49%.

The baseline characteristics of the population sample are
presented in Table 1. The calculation of the Pearson
correlation coefficient between the 3 WOMAC dimensions
and age showed a positive correlation of increased pain
perception (r=0.431, p<0.05), stiffness (r=0.377, p<0.05)
and lower limb functionality (r=0.381, p<0.05) with age
increase.

Table 1: Correlation between age and WOMAC types in
studied women

WOMAC WOMAC  WOMAC WOMAC

Variables

Total Pain Stiffness  Functionality
Age R 0.414" 0.431" 0.377" 0.381"
p-value <0.001 <0.001 <0.001 <0.001

Values are Pearson correlation coefficient. ** Correlation is significant at the 0.01
level (two-tailed):

*, P<0.05; **, P<0.01; **%, P<0.001.

As shown in Table 2, pain, stiffness, and functional
discomfort were significantly more likely perceived in
postmenopausal women than in those at reproductive age
with respective averages (9.53+5.95 vs 5.61£5.0);
(3.74£2.63 vs 2.47+2.36) and (31.08+19.55 vs 21.50+16.63).
The p-value was significant in the 3 dimensions of WOMAC
(p<0.05).

Table 2: Distribution of WOMAC dimensions by age of
procreation

WOMAC Procreation Menopause

types ® (n=70) (n=67)
WOMAC Pain 5.61£5.0 9.53+5.95 7.53+5.81 0.000
W.OMAC 2.47+2.36 3.7412.63 3.09+2.57  0.003
Stiffness
WOMAC‘ 21.50416.63  31.08+19.55  26.18+18.68  0.002
Functionality
\T/\c/)gTAAC 29.58+22.44  4437+26.67 36.81£25.61 0.001

Values are expressed as mean and standard deviation
The mean difference is significant at the 0.05 level

Table 3 presents the risk location of osteoarthritis
occurrence according to BMI classes. Results pointed out
that 56.2% of the study women claimed not having
osteoarthritis, with 23.4% of them being overweight. The
hip osteoarthritis represented 16% of cases, 5% of them
belonged to obesity class 1, while 9.5% reported having
knee osteoarthritis. In addition, participants who claimed
having both forms of osteoarthritis, accounted for 18.2%
cases, among them 8% with obesity class 1.
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Table 3: Distribution of WOMAC types by BMI group classes for the pain (15.40+2.07; p=0.009) and functional
impairment (48.80+16.48; p=0.024).
BMI groups®  Asymptomatic Coccyx“ Knee - Both o . . o
|~ 777" osteoarthritis  osteoarthritis  forms | Table 5 indicates that participants with an android-like
Normal 12.4% 6.6% 3.6% 0% morphotype (WHR > 0.85) perceived respectively more
Overweight 23.4% 2.9% 4.4% 4.4% pain (8.13+0.53) and functional impairment (27.97+1.71) of
Obesity class 1 15.3% 51% 0.7% 8.8% their lower limbs than those with gynoid (WHR <0.80) and
Obesity class 2 >1% 0.7% 0.7% 2.2% mixed morphotype (0.80> WHR=<0.85) with respective
Morbid obesity 0%0 0.7% 0% 2.9% averages of pain (6.14+192) (2.41+0.69) and functional
o e e 82% ] impairment (22.71+6.05) (1066+368). The results are
BMI =< 18.5 kg/m2; normal BMI = 18.5 to<25 kg/m?; overweight BMI = 25 to significant for those dimensions of pain (p=0.004) and

<30 kg/m2; obese class 1 BMI =>30 kg/m?; obese class 2 BMI => 35 Kg/m?2;

morbid obesity => 40. functional impairment (p=0.007).

Referring to Bonferroni comparisons, Table 6 shows a
statistically significant difference between the groups’
averages. Women with both forms of osteoarthritis feel
more pain, stiffness and functional impairment than those
with hip and knee osteoarthritis forms separately.

Table 4 shows that there was no statistically significant
association between BMI classes and the perception of
WOMAC stiffness. However, for the other WOMAC
dimensions, they were significantly more experienced by
respondents with morbid obesity than those of other BMI

Table 4: Prevalence of different osteoarthritis locations by BMI class (%)

WOMAC pain WOMAC functionality Stiffness WOMAC WOMAC Total

Mean SD Mean SD Mean SD Mean SD
Normal weight (1) 31 6.12 5.5 2312 18.12 2.41 2.41 31.67 4.40
Overweight (2) 48 6.87 5.4 23.81 17.37 312 2.54 33.81 342
Obesity class 1(3) 4 8.58 5.8 29.75 19.12 3.29 2.56 4163 41
Obesity class 2 (4) 12 6.91 6.3 22.00 18.80 3.16 275 32.08 7.63
Morbid obesity (5) 5 15.40 2.07 48.80 16.48 5.20 2.94 69.40 8.27
Total 137 7.53 5.81 26.18 18.68 3.09 2.57 36.81 218
P-value 0.009 0.024 0.219 0.016

BMI: body mass index; SD: standard deviation
Adjustment for multiple comparisons: Bonferroni. The mean difference is significant at the 0.05 level

For body mass index (BMI) groups: low BMI <18.5 kg/m?; normal BMI = 18.5 to<25 kg/m2; overweight BMI = 25 to <30 kg/m2; obese class 1 BMI >30 kg/m?; obese
class 2 BMI =35 Kg/m?2; morbid obesity >40.

Table 5: Distribution of WOMAC dimensions by waist-hip ratio

WOMAC pain WOMAC functionality WOMAC stiffness WOMAC Total
Mean SD Mean SD Mean Mean SD

WHR < 0.80

) 7 6.14 1.92 22.71 6.05 3.00 0.92 31.85 8.46
Gynoid morphotype
0'8.302 WHR<0.85 12 2.4 0.69 10.66 3.68 1.58 0.41 14.66 4.59
Mixed form
WHR > 085 118 8.13 0.53 27.97 1.71 3.25 0.24 39.36 2.35
Android morphotype
Total 137 7.53 0.49 26.18 1.59 3.09 0.21 36.81 2.18
P-value 0.004 0.007 0.099 0.005

WHR: waist/hip ratio; WC: waist circumference; SD: standard deviation
Adijustment for multiple comparisons: Bonferroni. The mean difference is significant at the 0.05 level.
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Table 6: Distribution of WOMAC according to the different locations of osteoarthritis

WOMAC pain WOMAC functionality WOMAC stiffness WOMAC Total

L . Mean SD Mean SD Mean SD Mean SD ‘
Asymptomatic (1) 77 5.46 0.62 18.36 1.87 2.49 0.27 26.32 2.61
Hip osteoarthritis (2) 22 8.72 1.05 3436 3.92 2.40 0.51 46.27 5.16
Knee osteoarthritis (3) 13 9.46 1.55 34.23 4.70 4.23 0.77 47.92 6.46
Both forms (4) 25 11.84 0.95 38.92 2.94 4.28 0.49 55.04 41
Total 137 7.53 0.49 26.18 1.59 2.57 0.21 36.81 218
P-value 0.000 0.000 0.006 0.000

Adijustment for multiple comparisons: Bonferroni. The mean difference is significant at the 0.05 level.

4. DISCUSSION

Obesity is characterized by an increased amount of body
fat and considered as a risk factor for several chronic
diseases such as diabetes, hypertension, and
osteoarthritis[22]. Our study was carried out on women
from an agricultural community in El Jadida province, aged
45.35+13.11 years old. For 44% among them the age was
ranged 35-50 years. In this population, the prevalence of
overweight accounted for 35% and obese women
exceeded 42%. These results indicated an increase of fat
mass in this population with age and warn of an increase in
obesity-related diseases in the future.

The data reported here showed that the WOMAC sensation
of pain, stiffness and functional discomfort were
significantly perceived by this population and the effect was
increased with age and at menopause. The susceptibility of
osteoarthritis occurrence in its both forms was much more
manifested in the age group of more than 50 years with a
rate of 22% against 18% in the 35 to 50 years age group.
Our results are corroborated by the data from a meta-
analysis reporting evidence of increased osteoarthritis
prevalence with age [23]. Another major US study on the
prevalence of osteoarthritis by Ma et a/ also found a higher
risk in women of 50 to 55 years old [24]. Moreover, from
this age, body weight gain is one of their major health
concerns [25]. This is conceivable as obesity is one of the
most common nutrition-related disorders globally, and its
prevalence is increasing [26]. Additionally, at this critical
age in women, the severity level of the knee injuries is more
advanced in those at menopause than in men [27].

Our results showed also a significant association between
BMI and WOMAC with significantly greater pain and
functional impairment in women with morbid obesity
averaging 15.4 and 48.8 respectively. These results are in
accordance with those reported by other studies [28-30].
Indeed, several studies suggest that obesity accelerates the
progression of knee osteoarthritis and that an increase of

five units of BMI is significantly associated with an increased
risk of developing knee osteoarthritis. Each increase of five
BMI units is associated with an increased risk of 35% knee
osteoarthritis [31]. According to the Framingham study, it
appears that the risk of developing knee osteoarthritis is
directly related to average BMI between 36 and 40 years
[32]. In fact, overweight precedes osteoarthritis of the knee
for several years and may aggravate preexisting
osteoarthritis [33-35]. Conversely, weight loss reduces the
risk of knee osteoarthritis [36]. American College of
Rheumatology and EULAR recommend weight loss in the
medical treatment of knee osteoarthritis [37]. A loss of
about 5 kg, in the previous 10 years, can reduce the risk of
knee osteoarthritis by 50% and the loss of 1 kg of body
weight can reduce by a factor of more than 2 the maximum
compressive load in the knee [38].

In addition to the increased risk of knee osteoarthritis
associated with higher BMI, a study reported that the
increased risk of knee osteoarthritis was directly related to
increased weight [39]. In fact, it has become clear that the
development of osteoarthritis is also linked to adipose
tissue, due to excess body weight and mechanical stress on
the cartilage [23].

Unlike knee osteoarthritis, no association between obesity
and the progression of hip osteoarthritis was found in our
investigated population. Nor was it significant in another
Rotterdam cohort study that analyzed the impact of BMI
on the progression of hip and knee osteoarthritis [40].
Nevertheless, our results point to a positive association
between the increase of BMI and the risk of osteoarthritis
in both forms (knee osteoarthritis and hip osteoarthritis).
Moreover,  many  transverse  and  longitudinal
epidemiological studies highlighted a significant link
between the BMI and the incidental risk of developing
osteoarthritis [41]. Body fat distribution is important given
the adverse consequences of obesity on health, especially
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intra-abdominal fat accumulation [42]. However, few
studies have been interested in waist/hip ratio (WHR) as
poor distribution of body fat is frequently associated with
(mechanical) complications, responsible of articulation
pathologies (in particular knee and hip osteoarthritis) [8].
In our study, the pain and the functional impairment
perceived by the WOMAC are much more expressed
among women with WHR>0.85 and less felt in those with
android-like obesity (WHR<0.80). Thus, the comparisons
using Bonferroni test proves a very significant link between
WHR and the perception of three WOMAC dimensions
according to the different localizations of osteoarthritis.
Our results are consistent with the hypothesis that
abdominal accumulation of fat mass could cause
mechanical complications especially the gynoid form
responsible for articulations diseases such as knee
osteoarthritis and hip osteoarthritis [8].

5. CONCLUSION

Our results show the involvement of obesity in the etiology
of osteoarthritis. It is a real public health issue that requires
a large-scale prevention strategy. In addition, its extent
varies according to age and osteoarthritis localization. The
data point to the importance of preventing the pain,
stiffness and the disability associated with osteoarthritis,
through the management of obesity.

Acknowledgments

The authors wish to thank the participants to this study, the
local authorities of El Jadida Province and the Ministry of
Interior for their help with data collection and their
cooperation. The survey was supported by the Moroccan
Ministry of Higher Education and Research.

Conflicts of interest

The author declares no conflicts of interest.
6. REFERENCES

1. World Health Organization [Internet]. Fact Sheet:
Obesity and overweight 2017 Oct 18 [cited 2018 Apr
26].  Available at: http://www.who.int/en/news-
room/fact-sheets/detail/obesity-and-overweight

2. Les Cahiers des plans. Modele de prévision et de
simulation des politiques économiques de I'économie
marocaine. Haut-Commissariat au Plan. N° 35 Mai-
Juin; 2011. 66 pp.

3. National Cancer Prevention and Control Plan 2010-
2019 Strategic axes and measures. 2010. 74 pp.

10.

1.

12.

13.

14.

161

Janani S, Nassar K, Rachidi W, Mkinsi O.
Physiopathologie de l'arthrose. /. Pharm. Clin. 2013;
32(4):227-31. DOI:/10.1684/jpc.2013.0262

Turkiewicz A, Petersson IF, Bjork J, Hawker G, Dahlberg
LE, Lohmander LS, Englund M. Current and future
impact of osteoarthritis on health care: a population-
based study with projections to year 2032.
Osteoarthritis and  Cartilage. 2014;(22)11:1826-32.
DOI:/10.1016/j.joca.2014.07.015

Christian Roux. Arthrose des membres inférieurs :
aspects épidémiologiques, cliniques et fondamentaux.
Sciences agricoles. Université Nice Sophia Antipolis,
2014. Francais. NNT: 2014NICE4001ff.
https://tel.archives-ouvertes.fr/tel-01249544

Kopec JA, Rahman MM, Berthelot JM, Le Petit C,
Aghajanian J, Sayre EC, Cibere J, Anis AH, Badley EM.
Descriptive epidemiology of osteoarthritis in British
Columbia, Canada. /. Rheumatol. 2007;34(2):386-93.
PMID: 17183616

Guilak F. Biomechanical factors in osteoarthritis. Best
Pract. Res. Clin. Rheumatol. 2011 December;25(6):815—
23. DOI:/10.1016/j.berh.2011.11.013

Messier SP, Beavers DP, Herman C, Hunter DJ, De Vita
P. Are unilateral and bilateral knee osteoarthritis
patient's unique subsets of knee osteoarthritis? A
biomechanical  perspective.  Osteoarthritis  and
cartilage vol. 24,5(2016):807-13.
DOI:10.1016/].joca.2015.12.005

Mobasheri A, Batt MA. An update on the
pathophysiology of osteoarthritis. Annals of Physical.
and Rehabilitation Medicine. 2016; 59(5-6):333-39.
DOI:/10.1016/j.rehab.2016.07.004

Muthuri SG, Hui M, Doherty M, Zhang W. What if we
prevent obesity? Risk reduction in knee osteoarthritis
estimated through a meta-analysis of observational
studies. Arthritis Care Res (Hoboken). 2011;63(7):982-
90. DOI:/10.1002/acr.20464

Ministére de la Santé et des Solidarités. Plan pour
I'amélioration de la qualité de vie des personnes
atteintes de maladies chroniques. 2007— 2011. Paris:
Ministere de la Santé et des Solidarités; 2007. Available
at URL address: https://solidarites-
sante.gouv.fr/IMG/pdf/plan2007 2011.pdf

Breville P, Le Quintrec JL, Cadet C, Verlhac B, Vetel JM,
Levy-Raynaud O, Jeandel C, Maheu E. Le fardeau de
I'arthrose. Cah. Année. Gérontol 2015;7(2):45-51.
DOI:/10.1007/s12612-015-0448-4

Wang Y1, Simpson JA, Wluka AE, Teichtahl AJ, English
DR, Giles GG, Graves S, Cicuttini FM. Relationship
between body adiposity measures and risk of primary
knee and hip replacement for osteoarthritis: a

Nor. Afr. J. Food Nutr. Res. | January —June 2019 | Volume 03 | Issue 05


http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
https://www.jle.com/10.1684/jpc.2013.0262
https://doi.org/10.1016/j.joca.2014.07.015
https://tel.archives-ouvertes.fr/tel-01249544
https://www.ncbi.nlm.nih.gov/pubmed/17183616
https://dx.doi.org/10.1016%2Fj.berh.2011.11.013
https://doi.org/10.1016/j.joca.2015.12.005
https://doi.org/10.1016/j.rehab.2016.07.004
https://doi.org/10.1002/acr.20464
https://solidarites-sante.gouv.fr/IMG/pdf/plan2007_2011.pdf
https://solidarites-sante.gouv.fr/IMG/pdf/plan2007_2011.pdf
https://doi.org/10.1007/s12612-015-0448-4

Elfane et al.: Obesity and osteoarthritis

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

prospective cohort study. Arthritis Res. Ther.
2009;11(2): R31. DOI:/10.1186/ar2636

Kulkarni K, Karssiens T, Kumar V, Pandit H. Obesity and
osteoarthritis. Maturitas. 2016 Jul; 89:22-8. Epub 2016
Apr 11. DOI:/10.1016/j.maturitas.2016.04.006
Berenbaum F, Sellam J. Obesity and osteoarthritis:
what are the links? Joint Bone Spine. 2008;75(6):667—
68. DOI:/10.1016/].jbspin.2008.07.006

Faik A, Benbouazza K, Amine B, Maaroufi H, Bahiri R,
Lazrak N, Aboukal R, Hajjaj-Hassouni N. Translation
and validation of Moroccan Western Ontario and
McMaster Universities (WOMAC) osteoarthritis index
in knee osteoarthritis. Rheumatol Int. 2008; 28(7):677-
83. DOI:/10.1007/500296-007-0498-7

El jamili M. Adaptation transculturelle et validation
d'une version arabe dialectale de [IIndice
AlgoFonctionnel de Lequesne Genou (IAFLG). These
de médecine; 2011. 142 pp.

Bellamy N, Buchanan WW, Goldsmith CH, Campbell J,
Stitt LW. Validation study of WOMAC: a health status
instrument for measuring clinically important patient
relevant outcomes following total hip or knee. J
Rheumatol 1988;15 (12):1833-40. PMID: 3068365
Purnell  JQ.  Definitions,  Classification,  and
Epidemiology of Obesity. [Updated 2018 Apr 12]. In:
Feingold KR, Anawalt B, Boyce A, et al, editors.

Endotext [Internet]. South  Dartmouth  (MA):
MDText.com, Inc,; 2000-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK279167

Han TS, Williams K, Sattar N, Hunt KJ, Lean ME, Haffner
SM. Analysis of obesity and hyperinsulinemia in the
development of metabolic syndrome: San Antonio

Heart study. Obes. Res. 2002710(9): 923-31.
DOI:/10.1038/0by.2002.126
World Health Organization- International

Classification of Adult underweight, overweight and
obesity according to BMI- Available at URL address:
https://bartoc.org/en/node/224. Accessed in 5, 2014.
Abhishek A, Doherty M. Diagnosis and clinical
presentation of osteoarthritis. Rheum. Dis. Clin. North
Am. 2013,39(1):45-66. DOI./10.1016/j.rdc.2012.10.007
MA VY, Chan L, Carruthers KJ. Incidence, Prevalence,
Costs, and Impact on Disability of Common Conditions
Requiring Rehabilitation in the United States: Stroke,
Spinal Cord Injury, Traumatic Brain Injury, Multiple
Sclerosis, Osteoarthritis, Rheumatoid Arthritis, Limb
Loss, and Back Pain. Arch. Phys. Med. Rehabil.
2014;95(5):986-95. DOI:/10.1016/j.apmr.2013.10.032
Nappi RE, Kokot-Kierepa M. Vaginal Health: Insights,
Views & Attitudes (VIVA) - results from an
international survey. Climacteric  2012;15(1):36-44.
DOI:/10.3109/13697137.2011.647840

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

162

Davis SR, Castelo-Branco C, Chedraui P, Lumsden MA,
Nappi RE, Shah D, Villaseca P; Writing Group of the
International  Menopause  Society for World
Menopause Day 2012. Understanding weight gain at
menopause. Climacteric 2012;15(5):419-29.
DOI:/10.3109/13697137.2012.707385

Srikanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer
D, Jones G. A meta-analysis of sex differences
prevalence, incidence, and severity of osteoarthritis.
Osteoarthritis Cartilage. 2005;13(9):769-81.
DOI:/10.1016/j.joca.2005.04.014

Zhang Y, Niu J, Felson DT, Choi HK, Nevitt M, Neogi T.
Methodologic challenges in studying risk factors for
progression of knee osteoarthritis. Arthritis Care Res.
(Hoboken). 2010; 62(11):1527-32.
DOI:/10.1002/acr.20287

Leung YY, Allen JC, Noviani M, Ang LW, Wang R, Yuan
JM, Koh WP. Association between body mass index
and risk of total knee replacement, the Singapore
Chinese Health Study. Osteoarthritis Cartilage.
2015;23(1):41-7. DOI:/10.1016/j.joca.2014.10.011
Muthuri SG, Hui M, Doherty M, Zhang W. What if we
prevent obesity? Risk reduction in knee osteoarthritis
estimated through a meta-analysis of observational
studies. Arthritis Care Res. (Hoboken). 2011,63(7):982—
90. DOI:/10.1002/acr.20464

Jiang L. Tian W, Wang Y, Rong J, Bao C, Liu Y, Zhao Y,
Wang C. Body mass index and susceptibility to knee
osteoarthritis: a systematic review and meta-analysis.
Joint Bone Spine. 2012;79(3):291-7.
DOI:/10.1016/].jbspin.2011.05.015

Flego A, Dowsey MM, Choong PF, Moodie M.
Addressing obesity in the management of knee and
hip osteoarthritis - weighing in from an economic
perspective. BMC Musculoskelet Disord. 2016 May 26;
17:233. Epub 2016 May 26. DOI:/10.1186/s12891-016-
1087-7

Felson DT, Zhang Y, Hannan MT, Naimark A,
Weissman B, Aliabadi P, Levy D. Risk factors for
incident radiographic knee osteoarthritis in the
elderly: the Framingham Study. Arthritis Rheum. 1997;
40(4):728-33. DOI:/10.1002/1529-
0131(199704)40:4<728::AID-ART19>3.0.CO;2-D
Spector TD, Hart DJ, Doyle DV. Incidence and
progression of osteoarthritis in women with unilateral
knee disease in the general population: the effect of
obesity.  Ann.  Rheum  Dis.  1994;53(9):565-8.
DOI:/10.1136/ard.53.9.565

Gelber AC, Hochberg MC, Mead LA, Wang NY, Wigley
FM, Klag MJ. Body mass index in young men and the
risk of subsequent knee and hip osteoarthritis. Am. /.

Nor. Afr. J. Food Nutr. Res. | January —June 2019 | Volume 03 | Issue 05


https://doi.org/10.1186/ar2636
https://doi.org/10.1016/j.maturitas.2016.04.006
https://doi.org/10.1016/j.jbspin.2008.07.006
https://doi.org/10.1007/s00296-007-0498-z
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/books/NBK279167
https://doi.org/10.1038/oby.2002.126
https://bartoc.org/en/node/224
https://doi.org/10.1016/j.rdc.2012.10.007
https://www.sciencedirect.com/science/article/abs/pii/S0003999314000318#!
https://www.sciencedirect.com/science/article/abs/pii/S0003999314000318#!
https://www.sciencedirect.com/science/article/abs/pii/S0003999314000318#!
https://www.sciencedirect.com/science/journal/00039993/95/5
https://doi.org/10.1016/j.apmr.2013.10.032
https://doi.org/10.3109/13697137.2011.647840
https://doi.org/10.3109/13697137.2012.707385
https://doi.org/10.1016/j.joca.2005.04.014
https://doi.org/10.1002/acr.20287
https://doi.org/10.1016/j.joca.2014.10.011
https://doi.org/10.1002/acr.20464
https://doi.org/10.1016/j.jbspin.2011.05.015
https://doi.org/10.1186/s12891-016-1087-7
https://doi.org/10.1186/s12891-016-1087-7
https://doi.org/10.1002/1529-0131(199704)40:4%3C728::AID-ART19%3E3.0.CO;2-D
https://doi.org/10.1002/1529-0131(199704)40:4%3C728::AID-ART19%3E3.0.CO;2-D
https://doi.org/10.1136/ard.53.9.565

Elfane et al.: Obesity and osteoarthritis

36.

37.

38.

39.

Med. 1999;107(6):542-8.
9343(99)00292-2

Felson DT, Zhang Y, Anthony JM, Naimark A,
Anderson JJ. Weight loss reduces the risk for
symptomatic knee osteoarthritis in women. The
Framingham Study. Ann. Intern. Med. 1992;116(7):535-
9. DOI:/10.7326/0003-4819-116-7-535
Recommendations for the medical management of
osteoarthritis of the hip and knee: 2000 update.
American College of Rheumatology Subcommittee on
Osteoarthritis Guidelines. Arthritis  Rheum.
2000;43(9):1905-15. DOI:/10.1002/1529-
0131(200009)43:9<1905::AID-ANR1>3.0.CO;2-P
Aaboe J, Bliddal H, Messier SP, Alkjaer T, Henriksen M.
Effects of an intensive weight loss program on knee
joint loading in obese adults with knee osteoarthritis.
Osteoarthritis Cartilage. 2011,19(7):822-8.
DOI:/10.1016/j.joca.2011.03.006

Zhang W, Doherty M, Peat G, Bierma-Zeinstra MA,
Arden NK, Bresnihan B, Herrero-Beaumont G,
Kirschner S, Leeb BF, Lohmander LS, Mazieres B,
Pavelka K, Punzi L, So AK, Tuncer T, Watt |, Bijlsma JW.
EULAR evidence-based recommendations for the
diagnosis of knee osteoarthritis. Ann. Rheum. Dis.
2010;69(3):483-9. DOI:/10.1136/ard.2009.113100

DOI:/10.1016/s0002-

40.

41.

42.

163

Reijman M, Pols HA, Bergink AP, Hazes JM, Belo JN,
Lievense AM, Bierma-Zeinstra SM. Body mass index
associated with on set and progression of
osteoarthritis of the knee but not of the hip: the
Rotterdam Study. Ann. Rheum. Dis. 2007;66(2):158-62.
DOI:/10.1136/ard.2006.053538

Anderson JJ, Felson DT. Factors associated with
osteoarthritis of the knee in the first national Health
and Nutrition Examination Survey (HANES I). Evidence
for an association with overweight, race, and physical
demands of work. Am. J. Epidemiol. 1988;128(1):179-
89. DOI:/10.1093/oxfordjournals.aje.a114939

Belahsen R, Mziwira M, Fertat F. Anthropometry of
women of childbearing age in Morocco: body
composition and prevalence of overweight and
obesity. Public Health Nutrition. 2004;7(4):523-30.
DOI:/10.1079/PHN2003570

Cite this article as: Elfane H, Mziwira M, Sahel K, El Jamal S, El Mahri N, Arkoubi Idrissi L, Kalili A, Errabahi N, Moustakim R, Elouafi R, Naciri K, Ahaji A, El
Ayachi M, and Belahsen R. Association of Obesity with the Lower Limbs Osteoarthritis in a community of Women from El Jadida province in Morocco. Nor.
Afr. J. Food Nutr. Res. January - June 2019;03(05):156-63. https://doi.org/10.5281/zenodo.3267465

Nor. Afr. J. Food Nutr. Res. | January —June 2019 | Volume 03 | Issue 05



https://doi.org/10.1016/s0002-9343(99)00292-2
https://doi.org/10.1016/s0002-9343(99)00292-2
https://doi.org/10.7326/0003-4819-116-7-535
https://doi.org/10.1002/1529-0131(200009)43:9%3C1905::AID-ANR1%3E3.0.CO;2-P
https://doi.org/10.1002/1529-0131(200009)43:9%3C1905::AID-ANR1%3E3.0.CO;2-P
https://doi.org/10.1016/j.joca.2011.03.006
https://doi.org/10.1136/ard.2009.113100
https://doi.org/10.1136/ard.2006.053538
https://doi.org/10.1093/oxfordjournals.aje.a114939
https://doi.org/10.1079/PHN2003570

