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ARTICLE INFO ABSTRACT

Background: Knee osteoarthritis is known to be the commonest joint
disorder been strongly associated with ageing; it constitutes a major
cause of pain and disability in the elderly population.

Objectives: This study assessed the influence of some selected
anthropometric variables on pain intensity and functioning in
participants with symptomatic knee osteoarthritis (KOA) and compared
these variables between participants and apparently healthy individuals.
Methods: Seventy individuals (11 males and 59 females) with symptom
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Keywords: of knee osteoarthritis and 70 (11 males and 59 females) age matched
Knee Osteoarthritis asymptomatic individual participated in the study. Demographic and
FRS anthropometric variables were measured in the participants using

Pain Intensity standard protocol. Arthritis Impact Measurement Scales 2 (AIMS 2)
Functioning Short Form was administered to participants with symptom of KOA to
Body Mass Index

examine the impact of KOA on the functioning. Data was analysed using
descriptive and inferential statistics.

Results: There were significant differences (p <.001) in weight, BMI and
Frame size (FRS) of symptomatic KOA and asymptomatic individuals.
There was a significant relationship between BMI and pain intensity in
the symptomatic participants (r=0.371, p=0.047). There was also a
significant relationship between AIMS score and each of BMI
(r=0.339,p<0.05), frame size (r = -0.394,p=0.001) and each of level of
education (r =-.453, p=.001), and occupation ( r=.322,p= 0.022).
Conclusion: It was concluded that anthropometric measures such as
weight, BMI and FRS are contributory factors to development of knee
osteoarthritis. Also, occupation and education were found to affect
functioning in patients with knee osteoarthritis.
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INTRODUCTION Osteoarthritis is a degenerative disease that occurs

in synovial joint in the body but is most common in

Osteoarthritis (OA) is known to be the commonest
joint disorder. It is strongly associated with ageing
and is a major cause of pain and disability in the
elderly populationl. Nevitt et al (2) reported that
osteoarthritis is a slowly progressive disease
characterized clinically by pain, enlargement and
deformity of the joints, and limitation of motion.

the hands, knees and hips (3). African Americans
compared to Caucasians had slightly higher
prevalence of knee symptoms, radiographic knee
OA, and symptomatic knee OA, but significantly
higher prevalence of severe radiographic knee OA
(4). Increases in life expectancy and ageing
populations are expected to make OA the fourth
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leading cause of disability by the year 2020 around
the world (5). The worldwide prevalence estimate
for OA is 9.6% among men and 18% among women
and although it occurs all over the world, its pattern
of prevalence varies among populations (6). In the
United States osteoarthritis is equally prevalent in
men and women aged 45-55 years but after age 55
years, the prevalence of osteoarthritis increases in
women in comparison with men (6).

A study showed a higher rate of knee osteoarthritis
in African American women but not in men
compared with their Caucasian counterparts (7);
however, another study showed no difference
between these groups (8). Researchers showed that
African American with hip or knee osteoarthritis
have more severe radiographic features of disease
and more frequent bilateral involvement and
mobility impairment8. These ethnic differences may
be related not only by underlying genetic factors but
also other variables including variations in body
mass index (BMI), nutritional factors, the impact of
lifestyle differences and healthcare disparities
between populations (9).

In Nigeria, OA is more common in females than
males in the ratio of 3.5:1 and the knee joint is more
frequently affected (10). Osteoarthritis is a leading
cause of pain in the knee which also affects
functioning. Pain in the knee leads to physical
disability and reduced quality of life (11). Akinpelu
et al.,(10) reported that one out of every five adult
aged 40 years and above in the Nigerian rural
community reported symptomatic knee
osteoarthritis. It is a common condition seen in the
physiotherapy facilities in Lagos and Ibadan,
accounting for 9% of new patients (12). Similarly,
Klussmann et al., reported that knee osteoarthritis is
one of the frequent and functionally impairing
disorders of the musculoskeletal system (13). Knee
osteoarthritis is responsible for greater than 10
million physical visits to doctors and is a common
condition which represents a major contribution to
the burden of physical disability (14,15). Factors
associated with disability in persons with KOA
include socio-demographic variables such as age,
gender, marital status, occupation, and education
level (16,17). Specifically, female gender has been
reported as a major predisposing factor of knee
osteoarthritis and is associated with worse clinical
manifestations than in men (18).

Additional factors are anthropometric parameters,
co-morbidity and quadriceps muscle weakness (19).
Anthropometry is the study of the measurement of
the human body in terms of the dimension of bone,
muscle and adipose tissue (20). Increasing age and
BMI are reported to be associated with pain and
function in OA of the knee (21). Osteoarthritis of the
knee evolves with increasing levels of pain, mobility
restriction, and physical disability (22). Pain is likely
to be a central factor in the physical function
limitation of knee OA, both due to its direct effects
on function and as a route through which other
factors operate (23). One of the outcome measures to

assess the function of effect of arthritis is Arthritis
Impact Measurement Scales (AIMS). It has been
widely used in evaluating the impact of several
rheumatic diseases, including OA. Arthritis Impact
Measurement Scales is a disease-specific measure of
physical, social, and emotional well-being designed
as a measure of outcome in arthritis (24). This
present study was designed to determine the
influence of some selected anthropometric and socio-
demographic variables on pain perception and
functioning of subjects with knee osteoarthritis. And
also to compare the participants with symptom of
KOA with apparently individuals.

METHODOLOGY

Participants for this study comprised of 70 (11 males
and 59 females) participants diagnosed with
symptom of knee osteoarthritis from Obafemi
Awolowo University Teaching Hospitals Complex,
Ile Ife, Ladoke Akintola University of Technology
Teaching Hospitals Osogbo and General Hospital
Asubiaro Osogbo, all in Osun State. Seventy
(11males and 59 females) age matched apparently
healthy individual were also selected from the same
locations according to the same number of patients.
Patients with knee pain resulting from trauma and
surgery were excluded from the study.

Procedure:

Ethical approval was obtained from the Ethics and
Research Committee of Obafemi Awolowo Teaching
Hospital Complex, OAUTHC, Ile-Ife. Also the
consent of participants with symptomatic KOA and
apparently healthy individuals was obtained. Pain
intensity of each participant with symptomatic KOA
was assessed using visual analogue scale. The
following tests were carried out to confirm
osteoarthritis of the knee: Passive and active range
of motion which resulted in to pain, crepitus sound
and limited range of motion; patellofemoral joint
compression test which is painful; grinding test and
Apply’s compression test all were painful. X- ray
report confirm the presence of knee osteoarthritis.
The following anthropometric indices were
measured using protocol of International Standard
for Anthropometric Assessment (ISAK), (25) height
with height meter, weight with weighing scale (the
bathroom weighing scale was made by Hanson
Ireland with a capacity of measuring 200 kilogram
weight), waist and hip circumferences were
measured with a cloth tape rule (Inextensible tape
rule made of Butterfly Brand from China with the
capacity of measuring 150 cm).

A performa type of questionnaire was used to assess
the demographic variables of the participants.
Arthritis Impact Measurement Scales 2 Short Form
(AIMS 2-SF) was administered to each patient to
examine the impact of knee joint arthritis on the
functioning of the participants. AIMS 2-SF asks
questions about the health of participants within the
past 4 weeks. It consists of 26 items questions with
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numbers 1,-12 on physical, 13- 15 on symptom, 16 —
20 on effect of arthritis, 21-24 on social and 25- 26
on work. Answer to each question varies from “no
day or never” to “all days or always”. No day or
never is 5 marks and all days or always is 1 mark.
The total numbers of scores were added together in
each section. Range of score varies from 12 — 60 for
physical, 3 — 15 for symptom, 5 — 25 for social and 2-
10 for work. To normalize the total score, a formula
was used as follows: in physical (S- 12)x.209; in
symptom (S-3)x0.833; affect (S-25)x 0.5; social (S-
4)x0.625 and work (S-2)x 1.25. S = sum of the items
score after recording. The total score vary from 0
which is the best health state to 10 which is the
worse state of health (26).

Data analysis

Data was analysed using Statistical Package for
Social Sciences (SPSS) and descriptive and
inferential statistics was used to summarise the data.
Independent t test was used to compare the physical

characteristics of symptomatic participants with
symptomatic KOA and apparently healthy
individuals. Pearson’s product moment correlation
coefficient was used to find the relationship between
age, anthropometric variables and each of pain
intensity and AIMS Scores, Spearman Rho was used
to examine the relationship between the Socio-
demographic variables and each of pain intensity
and AIMS scores.

RESULT

Physical Characteristics

Shown in table 1 is a comparison of the
anthropometric variables for both the knee OA and
control groups. There was a significant difference
between the weight (t=4.888 p=0.001), wrist cir (t=
58.849, p=0.001), waist cir (t=4.234 p=0.001), hip
cir (t= 53.999 p= 0.001), BMI (t= 5.101, p= 0.001)
and FRS (t=-3.208 p= 0.002).

Table 1: Independent t-test comparison of anthropometric variables of the participants

Variables KOA group Control group t-value P-Value
Mean + SD Mean + SD
Age 56.6 +7.63 55.6 £6.42 0.722 0.472
Height 1.62_+0.79 1.63+0.08 -1.178 0.242
Weight 83.9+17.1 69.9 +10.8 4.888 0.001**
Wrist circumference 17.5 +4.69 103 +9.27 58.849 0.001**
Waist circumference 104+9.26 91.6 +15.5 4.234 0.001%**
Hip circumference 114+ 14.0 166+ 1.18 53.999 0.001%**
BMI 322 +7.39 26.2+3.85 5.101 0.001**
WHR 0.89+0.91 0.86+0.76 1.938 0.056
FRS 9.36+0.79 9.84 +0.69 -3.28 0.002*

Key - *significant at 0.05 level of significance **significant at 0.001 level of significant

Presented in table 2 is the comparison of the socio-
demographic variables of the participants. Eighty
four percent (84%) of the participants were female
while 16% of the participants were male. Forty eight
percent (48%) for knee OA patients and 54% of the
control group were not educated, 36% of both OA
and control group had tertiary education. Thirty
four percent (34%) were civil servants for the OA
group while for the control group, there were 49%.
Forty two percent of the OA group was traders
while 41% were traders for the control group. For
both groups majority of the participants were
Christians i.e. 70% for the OA group and 82% for
the control group. In the OA group, 54% were
employed full time and 18% were employed part
time while 28% were retired. In the control group
however, 88% were employed full time and 4% were
retired.

Shown in table 3 is Pearson’s Product Moment
correlation between anthropometric variables and
each of pain intensity and AIMS scores. It is shown
that there was a significant but inverse correlation
between height and AIMS scores (r= -0.331 p=
0.001).

There was significant correlation between BMI and
pain intensity (r= 0.371 p= 0.047) and BMI and

AIMS scores (1= 0.267 p= 0.016). There was a
significant but inverse relationship between FRS
and pain intensity (r= -0.453 p=0.001) and FRS and
AIMS scores (r=-0.394 p=0.001).

Table 2: Socio-demographic distribution of the

participants
Variable OA group Control
(%) group (%)
Gender Male 11(16) 11(16)
Female 59(84) 59(84)
Marital Married 57(82) 60(86)
Status Widowed 13(18) 1014)
Educational None 33(48) 39(54)
status Primary 3(4) 1(2)
Secondary 8(12) 6(8)
Tertiary 25(36) 25(36)
Occupation Civil servant 24(34) 34(49)
Artisans 4(6) 3(4)
Farmers 1(1) 0(0)
Nurses 6(8) 4(6)
Traders 30(42) 29(41)
Religion Christianity 49(70) 57(82)
Islam 21(30) 13(18)
Others 0(0) 0(0)
Employment Full time 38(54) 62(88)
status Retired 20(28) 3(4)
Part time 13(18) 6(8)
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Table 3: Pearson’s product moment correlation analysis between age, anthropometric variables and

each of pain intensity and AIMS Scores

Variable Pain Intensity AIMS Scores
r p r p
Age (years) 0.005 0.974 0.043 0.764
Height (metres) -0.204 0.156 -0.331 0.019*
Weight (kg) 0.201 0.162 0.205 0.154
Wrist circum (cm) 0.219 0.126 0.125 0.386
Waist circum (cm) 0.167 0.245 0.193 0.179
Hip circum (cm) 0.138 0.341 0.113 0.435
BMI (kg/m?) 0.371 0.047* 0.339 0.016*
WHR 0.164 0.255 0.267 0.060
Frame size -0.453 0.001** -0.394 0.001**

Table 4 is Spearman Roh correlation analysis
between the socio-demographic variables and each
of pain intensity and AIMS scores. The table shows
a significant but inverse correlation between the
level of education and AIMS scores (r= -0.475
p=0.001), and positive correlation between
occupation and AIMS scores (r=0.323 p=0.022).

Table 4: Spearman Rho correlation analysis
between the Socio-demographic variables and
each of pain intensity and AIMS scores

Variables_Pain intensity AIMS score

R P R P

Sex -0.073 0.613  -0.106 0.464
Education -0.104 0472  -0475 .001**
Occupation -0.013 0913  0.323  0.022%*
Marital -0.256 0.073  0.081  0.575
status

Religion -0.142 0325  0.079 0.587
Employment -0.119 0.412  0.089  0.540

*significant at 0.05 level of significance; **significant at 0.001
level of significance

DISCUSSION

This study was designed to compare the
anthropometric and socio-demographic variables
between symptomatic knee osteoarthritis (KOA)
patient and age matched apparently healthy
individuals and to assess the influence these
variables on pain intensity and functioning in
patients with symptom of knee osteoarthritis. The
result showed that weight, BMI, frame size, wrist
circumference and waist circumference of patients
with the knee osteoarthritis group are significantly
higher than that of the control group. An indication
that increases in these anthropometric variables may
have contribution to the development of knee
osteoarthritis. These findings supported the work of
Felson et al., in their study, they evaluated the effect
of body weight on progression of KOA among 228
veterans and community recruits with symptomatic
KOA, followed up for 30 months (27). The
association between BMI and the risk of knee OA
progression was assessed after adjusting for age,
sex, and limb alignment, using logistic regression
and generalized estimating equations. They
concluded that the risk of progression increased

with increasing weight for each 2-unit increase in
BMI. Researchers (28,29,30) also reported that
persons with KOA are, on average, heavier than
those without disease, and their studies have shown
that being overweight increases the risk of
developing disease, which was in consonant with
this study. Increase in body mass places chronic
stress on joints and eventually leading to arthrtitic
changes. A sagging abdomen (increase in waist
circumference) which is prominent in obese men
increases the risk of low back pain (31). Weak and
inflexible abdominal and leg muscles compound the
problem of low back and knee joint respectively31.
Being overweight increases the load placed on the
joints such as the knee, this increases stress and
could possibly quicken the breakdown of
cartilagel6. It is estimated that a force of nearly
three to six times one’s body weight is exerted
across the knee during ambulation; an increase in
body weight increases the force by this amount32.
However, overweight has also been associated with
higher rates of hand OA in some studies33,34
suggesting the involvement of a circulating systemic
factor as well (32).

The study observed knee OA with a higher
percentage being reported in women than in men.
This was supported by the study of Ayis et al.,(11)
that there is a strong relationship between knee OA
and female gender. Our study also supports previous
report by Srikanth (35) that women are more
susceptible than men to OA as well as to higher
disease severity. Andrianakos et al.,(36) in their
study also concluded that female sex and age are
risk factors for all sites of OA. The higher incidence
of osteoarthritis in women who are postmenopausal
suggests that oestrogen deficiency might increase
the risk of osteoarthritis. There are evidences that
estrogens fulfill a relevant role in maintaining the
homeostasis of articular tissues and of the joint
itself. The dramatic rise in OA prevalence among
postmenopausal women,(35,37) which is associated
with the presence of estrogen receptors in joint
tissues (38,39) suggests a link between OA and loss
of ovarian function.

The result of this study also showed a positive
relationship between body mass index of the
patients with knee OA and each of pain intensity
and AIMS score, but negative relationship between
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frame size and each of pain intensity and AIMS
score. This is indicating that the higher the body
mass index the likehood higher the pain intensity
and more functional disability. In addition to this,
the larger the frame size (FRS) the less the pain
intensity and functional disability. Anthropometric
indices such as weight, BMI and FRS are associated
with development of knee OA. This study supported
a report by Sturmer (40), Messier et al(41) and
Abbate et al (42) that increase in BMI and weight
have a significant association with occurrence of
knee OA, an indication that increase in BMI and
weight are a predisposing factor for knee OA.
Felson et al (30) reported that overloading the knee
and hip joints due to increased BMI could lead to
cartilage breakdown and failure of ligamentous and
other structural support.

A spearman’s correlation analysis between socio-

demographic variables and each of pain intensity
and AIMS scores also revealed an inverse
correlation between education and AIMS and a
significant correlation between occupation and
AIMS. These mean that the higher the level of
education the less the impact of OA on functioning
of the patient and vice versa, also certain occupation
has influence on the functional disability of patients
with KOA. The findings of this study were
supported by the work of Andrianakos et al (36). In
their study carried out in Greece where they
assessed the prevalence of symptomatic knee, hand,
and hip osteoarthritis (OA) in the general adult
population of 8547 subjects. They concluded that
symptomatic knee, hand, and hip OA is common in
the general adult population of Greece, showing a
female preponderance and a prevalence increasing
with age. Female sex and age are risk factors for all
sites of OA, obesity for knee and hip OA, and a low
level of education for knee OA. The negative
relationship between education and AIMS in our
study was also in line with earlier study of Hannan
et al (43). They examined whether the cross-
sectional association between formal education and
the disease is due to known risk factors, and also
whether educational attainment is more strongly
associated with self-reported symptoms or with
radiographic change. It was found that there was a
univariate association between osteoarthritis and
low levels of education. After they have adjusted for
major risk factors and the presence of radiographic
changes; reporting of knee pain and arthritis at any
site still remained significantly associated with low
educational attainment, especially for those with less
than or equal to 8 years of education.

The positive relationship between occupation and
AIMS score in this study supports the report of the
study of Anderson et al.(44) They analysed if men
and women in farming, construction or healthcare
work have increased risk of developing OA of the
hip or knee. They found that male floor layers and
bricklayers and male and female healthcare
assistants had the highest risks of knee OA, and
farmers had the highest risk of hip OA. Male

farmers had increased risk of hip OA already after 1-
5 years in occupation and the risk of OA increased
with cumulative years in the occupation in both men
and women. It was then concluded in their study
that occupations with heavy physical workload
present a strong risk for hip and knee OA in both
men and women, and the risks increase with
cumulative years in occupation.

CONCLUSION

Based on the findings, anthropometric measures
such as weight, waist circumference BMI, FRS are
contributory factors to development of knee
osteoarthritis.  Furthermore, occupation and
education were found to affect functioning in
patients with knee osteoarthritis.

REFERENCE

1. Peat, G ;R McCamey, P Croft. Knee pain and osteoarthritis
in older adults: a review of community burden and current
use of primary health care. Ann Rheum Dis .2001;60:91-97

2. Nevitt MC, Lane NE, Scott JC, Hochberg MC, Pressman AR,
Cummings SR.,. Radiographic osteoarthritis of the hip and
bone mineral density. The Study of Osteoporotic Fractures
Research Group. Arthritis Rheum. 1995; 38:907-16.

3. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick
CG, Jordan JN., Osteoarthritis: the disease and its risk
factors. Ann intern Med. 2000;133:636-46

4. Jordan JM, Helmick CG, Renner JB, Luta G, Dragomir AD,
Woodard J, Fang F, Schwartz TA, Abbate LM, Callahan LF,
Kalsbeek WD, Hochberg MC. Prevalence of knee symptoms
and radiographic and symptomatic knee osteoarthritis in
African Americans and Caucasians: the Johnston County
Osteoarthritis Project. ] Rheumatol. 2007; 34(1):172-80

5. World Health Organization Bulletin, 2003

6.  Stitik T, Foye P, Stiskal D, Nadler R, Wyss J. Osteoarthritis.
In Delisa JA (ed) Rehabilitation Medicine: Principles and
Practice, (5th edition) 2011.

7.  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 1988,128:179-89.

8. Jordan JM, Linder GF, Renner JB, Fryer JG. The impact of
arthritis in rural populations. Arthritis Care Res. 1995;8:242-
50.

9. Bernard R, Rubin. Osteoarthritis DO JAOA. 2001; Vol 101.
No 4. Supplement to part 2 S2-S5

10.  Akinpelu A.O, Alonge 0.0, Adekanla B.A, Odole A.C.
Prevalence and pattern of symptomatic knee osteoarthritis in
Nigeria. A community based study. The internet Journal of
Allied Health Science and practice. 2009; Vol7 no 3 1-7

1. Ayis S, Dieppe P. The natural history of disability and its
determinants in adults with lower limb musculoskeletal
pain. J Rheumatol. 2009;36,583-591.

12.  Akinpelu A.O, Alonge 0.0, Adekanla B.A, Odole A.C.
Pattern of osteoarthritis in physiotherapy facilities in Ibadan
and Lagos Nigeria. African journal of biomedical research.
2005; 10, 111-115

13. Klussmann A., Hansjuergen G., Falk L.,Victor V., Andreas
D., Bertil B., Monika A.R. Arthritis research and study:
Individual and occupational risk factors for knee
osteoarthritis; Study protocol of a case control study 2008.

14.  Badley EM, Thompson RP, Wood PHN. The prevalence and
severity of major disabling conditions. Int J Epidemiol
1978;7,145-51.

15. Guccione AA, Felson DT, Anderson JJ. Defining arthritis
and measuring functional status in elders: methodological
issues in the study of disease and physical disability. Am J
Public Health.1990; 80:945

IIMR | Vol 1 | Issue 2 | Apr — June 2013



Adosola O O et al.

Variables of Pain intensity & Functioning of Patients with Knee Osteoarthritis

16.

17.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Creamer P, Hochberg MC. Osteoarthritis. Lancet. 1997;
350:503-508.

Dekker J, Tola P, Aufdemkampe G, Winckers M. Negative
affect pain and disability in osteoarthritis patients: the
mediating role of muscle weakness. Behav Res
Ther1993.31:203-6.

Hyung JC, Chong BC, Jae HY, Sung JK, Tae KM. Gender
differences in the correlation between symptom and
radiographic severity in patients with knee osteoarthritis.
Clin orthop 2010. (7): 1743-1758.

van Baar ME, Dekker J, Lemmens J, Oostendorp RA, Bijlsma
J. Pain and disability in patients with osteoarthritis of hip or
knee: the relationship with articular, kinesiological and
psychological characteristics. ] Rheumatol 1998. 25:125-33.
Toda Y, Segal N, Toda T, Kato A, Toda F. A decline in lower
extremity lean body mass per body weight is characteristic of
women with early phase osteoarthritis of the knee. J
Rheumatol 2000. 27:2449-54.

Englund M, Paradowski PT, Lohmander LS, Ross EM. The
effect of patient characteristics on variability in pain and
function over two years in early knee osteoarthritis 2005.10:
3-59

Altman RD. The syndrome of osteoarthritis. J Rheumatology
1997. 24: 766—7.

Guccione AA. Osteoarthritis, comorbidity, and physical
disability. In: HamermanD, editor. Osteoarthritis: public
health implications for an aging population. Baltimore: The
Johns Hopkins University Press; 1997. 84-98.

Salaffi F, Piva S, Barreca C, Cacace E, Ciancio G, Leardini
G. Gonarthrosis and Quality of Life Assessment (GOQOLA)
Study Group. Validation of an Italian version of the arthritis
impact measurement scales 2 (ITALIAN-AIMS2) for patients
with osteoarthritis of the knee. Rheumatology 2000. 39: 720—
7.

Michael M. Jones, Tim olds, Arthur Stewart, Lindsay Carter.
International standard for anthropometric assessment: Girth
measurement 2006. pg 87-88.

Meenan RF, Gertman PM, Mason JH, Dunaif R. Measuring
health status in arthritis—The Arthritis Impact
Measurement Scales. Arthritis Rheum 1980.23: 146-52.
Felson DT. Risk factors for osteoarthritis: understanding
joint vulnerability. Clin Orthop Rel Res 2004. 427S:S16-21.
Mainnen P, Riithimaki H, Heliovaara M, Makela P.
Overweight, gender and knee osteoarthritis. Int J Obes Relat
Metab Discord 1996. 20: 595-7.

Oliveria SA, Felson DT, Cirillo PA, Reed JI, Walker AM.
Body weight, body mass index, and incident symptomatic
osteoarthritis of the hand, hip, and knee. Epidemiology 1999.
10: 161-6.

Felson DT, Anderson JJ, Naimark A, Walker AM, Meenan
RF. Obesity and knee osteoarthritis. Ann Intern Med1988.
109: 18-24.

Brooks G.A., Fahey T.D. White T.P. and Baldwin K.M.
Obesity, body composition and exercise. Exercise physiology.
Human bioenergetics and its application. 3rd Edition. Library

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

of Congress cataloguing — in — publication data. New York.
USA 2000. 578-579.

Felson DT. Weight and osteoarthritis. J.Rheumatol1995. 43:7-
9.

Carman WIJ, Sowers M, Hawthorne VM, Weissfeld LA.,
1994. Obesity as a risk factor for osteoarthritis of the hand
and wrist: a prospective study. Am.J.Epidemiol.;139:119-129.
Cicuttini FM, Baker JR, Spector TD. The association of
obesity with osteoarthritis of the hand and knee in women: a
twin study. J. Rheumatol1996. 23:1221-1226

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 2005.13:769-81.

Andrianakos AA, Kontelis LK, Karamitsos DG, Aslanidis SI,
Georgountzos Al, Kaziolas GO, Pantelidou KV, Vafiadou EV,
Dantis PC. Prevalence of symptomatic knee, hand, and hip
osteoarthritis in Greece. The ESORDIG studyJ. Rheumatol ,
2006. Dec;33(12):2507-13.

Lawrence RC, Helmick CG Arnett FC, Deyo RA, Felson DT
Giannini EH Heyse SP Hirsch R, Hocherg MC, Hunder GG,
Liang MH, Pillemer SR, Steen VD, Wolfe F. Estimates of the
prevalence of arthritis and selected musculoskeletal disorder
in the united states. Arthritis Rheum 1998. 41. 778-779.
Pubmed Abstract.

Braidman [P Hainey L,Batra G, Selby PL, Saunder PT,
Hoyland JA. Localization of estrogen receptor beta protein
expression in adult human bone. J Bone Miner Res 2001. 16:
214-220

Dietrich W, Haitel A, Holzer G, Huber JC Kolbus A,
Tschugguel W. Estrogen receptor-betal is the predominant
estrogen receptor subtype in normal human synovial. J Soc
Gynecol Investig 2006. 13: 512-517.

Sturmer T, Gunther KP, Brenner H., 2000. Obesity,
overweight and patterns of osteoarthritis: the Ulm
Osteoarthritis Study. J Clin Epidemiol. 53:307-13.

Messier, Stephen P. David J. Gutekunst, Cralen Davis, and
Paul DeVita. weight loss reduces knee-joint loads in
overweight and obese older adults with knee osteoarthritis.
Arthritis & rheumatism 2005. vol. 52, no. 7, pp 20262032
doi 10.1002/art.21139

Abbate LM, Stevens J, Schwartz TA, Renner JB, Helmick
CG, Jordan JM.. Anthropometric Measures, Body
Composition, Body Fat Distribution, and Knee Osteoarthritis
in Women. Obesity 2006. 14:1274-81

Hannan MT, Anderson JJ, Pincus T, Felson DT. Educational
attainment and osteoarthritis: differential associations with
radiographic changes and symptom reporting. Clin
Epidemiol 1992. 45(2):139-47.

Andersen S, Thygesen LC, Davidsen M, Helweg-Larsen K.
Cumulative years in occupation and the risk of hip or knee
osteoarthritis in men and women: a register-based follow-up
study. Occup Environ Med 2012.69(5):325-30. doi:
10.1136/0emed-2011-100033.

IIMR | Vol 1 | Issue 2 | Apr — June 2013



