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Abstract
Background: Different clinical profiles of knee osteoarthritis (KOA) have been reported in the
literature. The aim of this investigation was to describe the clinical patterns of KOA in an ethnically
distinct and homogenous population that has not been widely reported. Patients with KOA were
seen in outpatient rehabilitation and orthopedic clinic of Jordan University Hospital (JUH), to
determine any possible association between age, BMI, radiographic severity, and pain severity.
Methods: Patients diagnosed with KOA attending an outpatient rehabilitation clinic at JUH were
studied to describe their clinical characteristics. They were included based on criteria developed
by the American College of Rheumatology. Detailed histories, clinical examinations and X-rays,
and anthropometric data were obtained. Data analysis focused on descriptive statistics and correlations among demographic and clinical characteristics.
Results: The study included 214 patients with a mean age of 55.3 years (range = 30-84 years). The
mean BMI was 29.5± 5.6. We found a significant moderate positive correlation between age and
radiographic severity of KOA (0.435; p <. 001) and pain severity (0.383; p. <. 001). There was also
a significant weak positive correlation between BMI, radiographic severity of KOA (0.242, p <. 05),
and pain severity (0.266, p. <. 01).
Conclusions: We concluded that in this hospital-based cohort study in Jordan, the clinical pattern
of KOA is comparable to Western cultures. However, the combination of BMI and mechanical
loading during everyday activities that include different religious and cultural habits and may help
explain the high level of radiographic severity in our sample.
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INTRODUCTION
Osteoarthritis (OA) is a chronic multifactorial
disease characterized by progressive joint degeneration accompanied by subchondral bone sclerosis
which can lead to the formation of bone cysts and
marginal osteophytes 1. Besides these intrinsic changes of the joints, other signs such as decreased knee
flexibility, pain and joint effusion, crepitus, deformities, and loss of function are often present ².It is a
leading musculoskeletal cause of disability in elderly

persons all over the world and a major cause of
physical limitations and reduced quality of life 1,2. In
the United States (US),3 and according to the World
Health Organization, it is estimated that 10% of the
world population over 60 years of age has symptomatic knee OA, 4,5 and that 12% of adults aged 65
years and older have symptomatic knee OA.
The prevalence of knee OA increases with age
and is more common in women than in men6.The exhttp://www.medsci.org

Int. J. Med. Sci. 2013, Vol. 10
act etiology of knee OA remains unclear, but it is
frequently associated with repetitive microtraumas,
previous knee surgery, metabolic or endocrinological
factors, heredity, obesity and joint overload 7,8,9. Radiographic findings include joint space narrowing,
osteophyte formation, subchondral sclerosis and
cysts3. However, radiological findings don’t always
correlate with patients’ knee symptoms10. The disease
has a progressive impact upon activities of daily living, ultimately leading to a progressive loss of functional independence and deterioration of quality of
life. Current clinical guidelines recommend
non-pharmacological strategies as the first line management of OA symptoms 8,11. Interventions have
typically focused on symptomatic relief and improvement of functional status 9,12 as well as lifestyle
modification, weight reduction, drugs, surgery, and
rehabilitation interventions such as exercises and
physical agents 13-16.
Although knee OA occurs all over the world, the
pattern of disease varies among populations 17-20.
Studies describing the clinical pattern of knee OA in
Jordanian patients are lacking. Jordan is primarily an
agrarian society without the advantages of sophisticated agrarian technology, and the majority of populations are Arab Muslim who has their cultural habits
that make them different from western countries.
Muslims pray on their knees five times a day. The
Jordanian peoples have cultural habits that include
sitting in a kneeling position for long periods of time
during the day. Peoples also tend to delay decisions
regarding surgical interventions and many of them
tend to delay surgery and this may aggravate their
medical condition. Because of these factors, we anticipated that the clinical pattern of KOA could be different and the severity of KOA would be greater than
that of the Western world. The aim of the present
study was to describe the pattern of KOA in terms of
age, gender, BMI, radiological severity, pain severity,
and joint involvement and to investigate any association among age, BMI, radiological severity, and pain
severity of a cross-section of KOA patients seen in
outpatient rehabilitation and orthopedic clinics of
Jordan University Hospital (JUH).

METHODS
Study population
This cross sectional study was conducted in the
Outpatient Rehabilitation and orthopedic Department
of JUH. Eligible participants were patients with KOA
≥ 30 years old who were referred from various outpatient departments and did not have another condition
that might have interfered with the assessment of
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KOA. The study period was between May 2011 and
November 2011. Knees with radiographic evidence of
inflammatory arthritis were excluded in the analysis.
Individuals with any evidence of secondary OA, previous fractures involving knee joints or injuries of the
knee (ligament or cartilage injuries) and those with
neurological or inflammatory conditions were excluded. Ethical committee approval at JUH was obtained, and once the rationale and procedures for the
study were explained to potential subjects, their consent to participate in the study was sought and obtained. Detailed histories including demographic data, pain characteristics, use of assistive devices and
patient occupation were obtained. Clinical examinations, X-rays, and anthropometric data were collected
during a single clinic visit.

Diagnosis and classification
The patients were selected according to the clinical criteria developed by the American College of
Rheumatology (ACR) 21 which is as follows:
1. Knee pain for most days of prior month.
2. Age > 50 years.
3. Morning stiffness of the knee < 30 minutes.
4. Crepitus on active joint motion.
5. Bony tenderness.
6. Bony enlargement.
7. No palpable warmth
OA knee was considered to be present when: 1,
2, 3, 4, or 1, 2, 6 or 1, 4, 6 were found.

Height and body mass index (BMI)
Height measurements were taken with subjects
standing erect with bare-feet and heels touching and
eyes directed straight ahead. A meter rule was placed
on a level floor at the zero mark. A pointer placed
directly horizontal to the vertex of the head with one
end pointed to the mark in the meter rule revealed the
reading of the height to the nearest 0.1 cm.
Body mass indices (BMI) were calculated for
each of the subjects. Body mass index is defined as the
individual's body weight divided by the square of his
or her height. The formulae universally used in medicine produces a unit of measure of kg/m2. 22

Grading of radiographic KOA
The severity of KOA was determined by a specialized physiatrist according to patient history, examinations and radiologic evaluation of the knees
using the criteria of Kellgren and Lawrence (K & L,
1957) 23. Radiographic classification of KOA severity
was based on the K & L scale with patients having a
score of 2 classified as mild KOA, a score of 3 classi-
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fied as moderate KOA, and a score of 4 classified as
severe KOA.

Pain severity
The severity of pain was measured using a visual
analogue scale (VAS) for knee pain in the previous
week. It represents the severity dimensions by a 10 cm
plain line with two anchor points of no pain and
worst pain I ever felt. The patient is requested to draw
a line at the point that best describes his or her pain
level. It is the most widely used scale in the assessment of pain in the clinical setting and has been reported to be sensitive and reliable.24 The cut points for
severity were determined as (1 to 3 = mild pain, ≥ 4 to
7 for moderate pain, and ≥ 8 to 10 severe pain) 25.
Table 1. Baseline characteristics of patients (n=214).
Patient Characteristics

Mean (SD)/ n (%)

Age in years (SD)

55.27 (16.1)

Gender
Male, n (%)

96 (44.8)

Female, n (%)

118 (55.2)

Height in cm (SD)

163.8 (9.1)

Weight in kg (SD)

79.0 (12.8)

Body Mass Index (kg/m2) (SD)

29.5( 5.6)

Males

28.5 (3.9)

Females

30.3 (6.7)

Affected Side
Left, n (%)

50 (31.0%)

Right, n (%)

68 (69.0%)

Bilateral

96 (44.8%)

Occupation
Housewives

80 (37.3%)

government employee

70(32.7%)

retired

44(20.5%)

Private employees and others

20(9.1%).

Mean duration of symptoms

18.25 ± 23.85 months

Use of assistive devices (cane or walker)

25(11.6%)

were assessed using Spearman’s correlation coefficient because not all data were normally distributed.
The correlation was defined as weak if the coefficient
was less than 0.3, moderate if it was between 0.3 and
0.69, and strong if it was greater than 0.7. Data were
analyzed using SPSS version 15.0.

RESULTS
A total of 232 patients with KOA were screened
and found eligible to participate in the study. Eighteen patients dropped out because they did not give
consent to participate, leaving 214 patients who were
evaluated and included in the study.

Clinical characteristics
The mean BMI was 29.5± 5.63 (28.54 ± 3.97 for
males and 30.31±6.65 for females). Those with mild
radiographic KOA had an average BMI of 26.29, those
with moderate radiographic KOA had an average
BMI of 29.04 and those with severe radiographic KOA
have an average BMI of 30.57. Twenty-eight patients
(13%) had mild radiographic KOA (16 males, 12 females), 72 patients (33.6%) had moderate radiographic KOA (38 males, 34 females) and 114 (53%)
had severe radiographic KOA (44 males, 70 females)
(Fig. 1). Thirty-six patients (16.8%) had mild pain (20
males, 16 females), 82 patients (38.3%) had moderate
pain (44 males, 38 females), and 96 patients (44.8%)
had severe pain (34 males, 62 females) (Fig 2).
Table 2 includes spearman correlation coefficients for age, BMI radiographic severity of KOA and
pain intensity. Moderate, but significant, positive
correlations were found between age, radiographic
severity of KOA and pain severity. A significant, but
weak positive correlation was found between BMI,
radiographic severity and pain severity.

Type of pain
Intermittent in nature

140(65.4%)

Constant in nature

74(34.6%)

Presence of morning stiffness(less than 1
hour

44(20.6%)

Statistical analyses
Descriptive statistics and frequency distributions
were generated for the patients' demographic and
disease related characteristics. Data are presented as
means and standard deviations (SD) or frequencies
and percentages. Correlations between age, BMI and
the radiographic severity of KOA and severity of pain

Fig 1. Percentage distribution of radiographic severity of KOA, by
gender.
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Fig 2. Percentage distribution of pain severity, by gender.

Table 2. Association between demographic and clinic
characteristics.

Age

Age

BMI

Radiographic Pain Severity
Severity

-----

-----

0.435***

0.383***

-----

0.242*

0.266**

-----

0.412**

BMI
Radiographic severity
Pain severity

-----

*p <. 05; ** p <. 01; *** p <. 001.

DISCUSSION
Knee OA is one of the most common joint diseases worldwide, but the clinical pattern of knee OA
may be different in different populations due to lifestyle and everyday activities. The purpose of the present study was to examine the clinical characteristics
of patients with KOA in an ethnically distinct and
homogenous population that has not been widely
reported and to determine if our patients varied from
those in other cultures. Specifically, in this
cross-sectional study we described the demographic
and clinical characteristics of our sample, and the association among age, BMI, radiographic severity of
KOA, and pain severity in Jordanian patients attending an outpatient rehabilitation department at JUH.
Our results showed that out of 214 patients with
KOA, 118 (55.2%) were females and 96 (44.8%) were
males. the female to male ratio was 1.22: 1. of them
44.8 % had bilateral knee OA. The sex distribution of
OA patients in this study indicates a female predominance and corresponds with the findings of previous
studies 17-20,26. A reason for this predominance can be
attributed to the role of muscle mass as it's generally
reduced in women compared to men, and the measure of weight or BMI alone does not necessarily
quantitate the contribution of muscle vs. fat. Another
explanation may be related to size differences in men

and women as women generally having smaller joints
and lesser absolute amount of cartilage which may
expose them to more joint problems.
Most of the patients in our study were in the age
group of 40 to 59 years. There was a significant positive association between age, radiographic severity,
and pain severity. This finding supports the fact that
OA is a common health problem in middle and old
age and this is consistent with previous studies 27, 28.
Age is considered as a strong risk factor for KOA, but
the underlying mechanism remains obscure 29, 30.
Whereas tensile stiffness of knee articular cartilage
and proteoglycan content decrease with age 30,31,32,
advanced glycation end products and cartilage turnover markers increase with age 33, 34,35. These biomechanical and biochemical changes in articular cartilage may have a role in age related OA, but age related morphological alterations in articular cartilage
and subchondral bone are potential further explanations for OA.
Obesity and overweight have long been recognized as potent risk factors for OA, especially OA of
the knee 6, 26, 36. This was also reflected in our study
with the overall mean BMI being 29.5± 5.63, as well as
the consistent increase in radiologic severity of KOA
associated with increases in BMI. This association is
also consistent with numerous previous studies which
have shown a positive association between BMI and
OA in weight-bearing joints, such as the hip, knee,
Increased mechanical loading
and foot 9, 26, 37-41.
on the joint is probably the main, but not only,
mechanism by which obesity can lead to knee OA.
Overloading of the knee can lead to synovial joint
breakdown and failure of ligamentous and other
structural support. Because the patients in the study
were Arab Muslim who have their different religious
and cultural and daily habits compared to western
population in addition to the tendency of people to
delay decisions regarding surgery, the combination of
elevated BMI and mechanical loading could help to
explain why 73 percent of our patients’ radiographic
scores were in the severe range, compared to other
studies.20
Our findings that greater pain severity was significantly correlated with a higher BMI is similar to
the findings of other studies42 including Cimmino et
al.43, who noted a significant relationship between
pain and BMI≥30 kg/m2 (odds ratio = 1.52; 95% confidence interval, 1.42 to 1.61) among people with different forms of OA. Likewise, occupational demands
such as kneeling, squatting, climbing stairs, and lifting
and carrying heavy loads have been associated with
KOA44-48. The majority of our patients (37.3%) were
housewives, and Dahaghin et al.49 found that the
http://www.medsci.org
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physical demands of caring for a home and family put
housewives at greater risk of developing KOA. Another issue to be considered is that most of older Jordanian females are housewives and this may have
biased the findings of our study. Cultural factors may
also play a role as our cultural habits include sitting in
a kneeling position for long periods of time during the
day, and this is more common in elderly people and
peoples living in rural areas. Religious daily activities
such as praying also includes kneeling, knee bending
and repeated squatting five times a day.
As with all studies, our study had limitations.
Our sample may not be representative of all KOA
patients across Jordan. Our findings are based a
cross-section of patients who have elected to seek
medical care at one hospital, and therefore results
may not be generalizable to the community.

CONCLUSION
Although our sample consisted of an ethnically
distinct and homogenous population in Jordan, the
relationships among demographic and clinical characteristics mirror those of Western cultures. However,
the radiographic severity of our sample was considerably greater than that reported in other studies. BMI
and mechanical loading during activities of daily living, may explain the difference. Future studies could
include hospitals in more rural regions, as well as
clinics in the community.
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