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ABSTRACT 
Background: Osteoarthritis of knee is a common cause of pain and disability. It is becoming increasingly 

prevalent worldwide due to its association with an aging and obesity.                                                                                                                               

Objective: The aim of this study was to examine the associations between body mass index, gender, Islamic 

praying, praying in sitting position, usage of stairs, history of traumas, diabetes, hypertension, and 

hypothyroidism as risk factors for knee osteoarthritis in population of Mosul city. 

Patients and methods: This study is a case - control design, it was conducted through the period from Jan 

2010 - Jan 2011 in the orthopedic outpatient clinic of Aljumhoori Teaching Hospital in Mosul. The target 

population of this study consisted of 213, 71 cases (61 females, 10 males), their ages mean 51.77 years, 

and 142 as controls.  

Results: The body mass index was higher in cases and shows highly significant difference between cases 

and control (p ≤ 0.000). Sex distribution in knee osteoarthritis revealed that there was significant difference 

between females and males as cases of osteoarthritis, (P ≤ 0.0001). Normal Islamic praying, Praying in 

sitting position, usage of stairs, appeared to be an associated risk factors, history of trauma was significantly 

higher in cases, while diabetes, hypertension, and hypothyroidism was not  associated with the development 

of osteoarthritis of the knee. 

Conclusion: Females as a gender, obesity, Islamic praying in sitting position and history of trauma to the 

knee are important risk factors of osteoarthritis of the knee, while diabetes, hypertension and hypothyroidism 

are not associated with knee osteoarthritis. 
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 عوامل الخطورة المرتبطت مع سوفان الركبت في مدينت الموصل

 الخلاصت

م وهى شائع فٍ كم أسجاء انعانى سىفاٌ يفصم انشكبت هى يسبب أساسٍ وشائع نلأنى وحذٍَ انكفاءة وانقذسة عهً انعً الخلفيت:

 سحباطه يع حقذو أعًاس انُاس ونخُايٍ ظاهشة انسًُت.لإ

فٍ وضع انجهىس والإصاباث انسابقت انًعخادة و , انسًُت, انصلاة الإسلايُتنجُسانذساست هى يعشفت انخشابظ بٍُ اهذف  الأهداف:

بسىفاٌ  عُذ انًشضً انًصبٍُعىايم خطىسة كاسحفاع ضغظ انذو انششَاٍَ وقصىس انغذة انذسقُت و داء انسكشونًفصم انشكبت 

 انشكبت فٍ يجخًع يذَُت انًىصم.

 0202انذساست هٍ حالاث يع عُُت ضابطت وقذ أجشَج خلال انفخشة بٍُ الأول يٍ كاَىٌ انثاٍَ نسُت  عمل:المرضى وطرق ال

فٍ انعُادة انخاسجُت نهًسخشفً انجًهىسٌ فٍ انًىصم. عذد انًشاسكٍُ فٍ انذساست هى  0200والأول يٍ كاَىٌ انثاٍَ نسُت 

 سُت .                                           2011سُت( بًعذل  12 – 02بٍُ ) شخص كعُُت ضابطت أعًاسهى حخباٍَ 040حانت و 10يُهى  002

 إحصائُت عانُت بٍُ انحالاث وانعُُت انضابطت, فشق يعُىٌ رو أهًُتيؤشش كخهت انجسى كاٌ أعهً فٍ انحالاث وأظهش  النتائج:

كبُش بٍُ الإَاد وانزكىس كحالاث سىفاٌ انًفاصم.  فشق يعُىٌ ظهش بأٌأوهُاك أَضا اخخلاف بٍُ انجُسٍُ فٍ سىفاٌ انشكبت 

يشحبطت بسىفاٌ انشكبت. غُش يباششة  , انصلاة فٍ وضع انجهىس واسخخذاو انسلانى حعخبش عىايم خطىسةانًعخادةانصلاة الإسلايُت 
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  قصىس انغذة انذسقُت و سحفاع ضغظ انذو انششَاٍَإداء انسكش وبًُُا كاٌ نذي انحالاث. أظهشث فشقا يعُىَا  الإصاباث انسابقت

 لاَشحبطىٌ بخقذو سىفاٌ انشكبت.  

الإَاد بصىسة عايت, انسًُت, انصلاة الإسلايُت فٍ وضع انجهىس والإصاباث انسابقت نًفصم انشكبت حعخبش عىايم  : الاستنتاج 

انغذة انذسقُت لاحشحبظ بًشض سحفاع ضغظ انذو انششَاٍَ وقصىس إخطىسة يهًت نًشض سىفاٌ يفصم انشكبت. بًُُا داء انسكش, 

 سىفاٌ يفصم انشكبت.

steoarthritis, is a common major contributor 

to functional impairment, it is becoming 

increasingly prevalent worldwide due to its 

association with an aging population and due to a 

growing prevalence of obesity. Knee osteoarthritis 

is a common cause of pain and disability 
(1,2)

. While 

age is strongly associated with the risk of knee 

osteoarthritis; overweight is important modifiable 

risk factor 
(1,2)

, body mass index (BMI) has been 

associated with the incidence and progression of 

knee osteoarthritis, independently of age and sex. 

Even a moderate increase in BMI, within the 

normal range, was shown to be significantly 

related to knee osteoarthritis 
(1,2)

. About one-third 

of all adults have radiological signs of 

osteoarthritis. Knee osteoarthritis was the most 

common type of osteoarthritis
(3)

. The radiological 

demonstration of typical signs of osteoarthritis of 

the knee is not correlated with symptoms. A recent 

World Health Organization report on the global 

burden of disease indicates that knee OA is likely 

to become the fourth most important cause of 

disability in women, and the eighth most important 

cause in men 
(4)

.  

   The aim of this study was to examine the 

associations between gender, BMI, normal Islamic 

praying, praying in sitting position, history of 

trauma, using of stairs, and medical history of 

diabetes mellitus, hypertension and 

hypothyroidism as a risk factors for knee 

osteoarthritis in population of Mosul city. 
 

PATIENTS AND METHODS 
This study was approved by the scientific 

committee at the College of Medicine, University of 

Mosul. Informed consent was signed by all the 

individuals who accepted participation in the study. 

The study was conducted through the period 1
st
 

Jan 2010-1
st
 Jan 2011 at the orthopedic outpatient 

clinic of Aljumhoori Teaching Hospital in Mosul. 

The target population of this study consisted of 

213.  Seventy one cases met the inclusion criteria 

of knee osteoarthritis 
(5)

, their ages ranged 

between (25-70 years) with average 51.77 years, 

(61 females, 10 males). The control group was 142 

(66 male and 76 female), the sample of control 

was selected according to the method of individual 

matching 
(6,7)

. For each patient with osteoarthritis of 

the knee two controls was chosen. The criteria for 

control group selection were; person suffering from 

any disease other than osteoarthritis of the knee 

admitted to the same outpatient clinic of the 

hospital next to the osteoarthritis. We categorized 

BMI into groups according to the classification of 

overweight and obesity by body mass index 
(8)

. 

   Demographic data were recorded using 

standardized data sheet. 

   All participant patients had radiographic 

examination of both knees using an anterior, 

posterior and lateral view with weight-bearing. 

Knee radiographs were read without knowledge of 

participant clinical status by a single well-

experienced radiologist
(5)

.  

   Statistical analysis was conducted using Chi-

squared (x
2
) test, 2× 2 table, and 95% confidence 

interval. P-values <0.05 were considered 

significant 
(7)

. 
 

RESULTS  
The patients gender revealed that there was 

significant difference between females (61 

patients) and males (10 patients) while in control 

group there was 66 male and 76 female, by Chi 

square test (P ≤ 0.0001), (Table 1).  

   BMI distributions shows that knee OA more in 

overweight (25-29.9) and obese (30-34.9)  patients 

in comparison with control, by using Chi square 

test  there was a highly significant difference  P ≤ 

0.000, (Table  2). 
 

Table 1. Sex distribution for both cases and controls. 

% 
No. 

Controls 
% 

No. 
Cases 

Sex 

46 66 14 10 No. Males 

54 76 86 61 No. Females 

100 142 100 71 Totals 
 

X
2
 = 21.6. P ≤ 0.000. 

O 
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   Table 3 shows the distribution of cases and 

controls according to the daily life activities, 

reveals that usage of high stairs appeared to be an 

associated risk factor for osteoarthritis of the knee, 

it highly significant P≤0.000, the same thing 

applied for normal Islamic praying P value 0.006, 

OR=0.432. Finally praying in sitting position 

appeared to be an associated risk factor with (O R 

= 2.05, P ≤ 0.014, 95% CI 1.1-3.6). 

   Table 4 indicates that history of trauma to the 

affected knee is associated risk factor and 

appeared to be highly significant factor P ≤ 0.000, 

while diabetes, hypertension, and hypothyroidism 

were not associated with the development of 

osteoarthritis of the knee. The radiological findings 

in cases show significant changes in comparison 

with control, (Table 5).  
 

Table 2. Body mass index distributions in different 

groups. 

% 
No. 

controls 
% No. cases B M I 

41.5 59 7 5 18.5-24.9 

29 41 20 14 25-29.9 

22.5 32 34 24 30-34.9 

6 8 21 15 35-39.9 

1 2 18 13 >40 

100 142 100 71 Total 

X
2
   = 36.5, DF = 4, P ≤ 0.000. 

 

Table 3. The association of daily life activities as a risk factor for developing osteoarthritis of the knee. 

95 % C.I. OR P value X 
2
 

Control (No.=142) Cases  (No.=71) 
Daily life 

% No. % No. 

0.117-0.480 0.221 0.000 21.398 
83 118 52 37 

Usage of stairs 
17 24 48 34 

0.236-0.758 0.423 0.006 7.628 
58 82 37 26 Normal  Islamic 

praying 42 60 63 45 

1.155-3.656 2.055 0.014 5.329 
36 51 54 38 

praying sitting 
64 142 46 33 

 

Table 4. The association of past medical history as a risk factor for developing osteoarthritis of the knee. 

95 % C.I. OR P value X 
2
 

Control (No.=142) Cases (No.=71) Past medical 
history factors No. % No. % 

0.209-1.080 0.47 0.114 2.502 
30 21 8 11 

Diabetes 
112 79 63 89 

0.542-1.739 0.971 1.000 0.000 
55 39 27 38 

Hypertension 
87 61 44 62 

0.020-0.134 0.052 0.000 50.845 
84 59 5 7 

Trauma 
58 41 66 93 

0.000-7.731 0.000 1.000 0.000 
1 1 1 1 

Hypothyroidism 
141 99 70 99 

 

Table 5. The association of radiological findings in patients and control in antro-posterior and lateral views of the knee. 

Radiological appearance A P ( Proper knee) 

Factor 
95 % C.I. OR P value X 

2
 

Control (No.=142) Cases (No.=71) 

No. % No. % 

0.985-3.316 1.807 0.080 3.068 
36 25 27 38 Osteophyte 

appearance 106 75 44 62 

0.651-2.052 1.156 0.731 0.119 
57 40 31 44 

Joint narrowing 
85 60 40 56 

0.857-3.129 1.637 0.189 1.728 
29 20 21 30 

Sclerosis 
113 80 50 70 

0.672-11.367 2.766 1.342 0.905 
3 2 4 6 

Subchondral cyst 
139 98 67 94 

Radiological appearance lateral (Patellofemoral) Factor 

0.999-3.663 1.912 0.074 3.184 
27 19 22 31 

Narrowing 
115 81 49 69 

1.900-7.363 3.740 0.000 13.978 
19 13 26 37 

Osteophyte 
123 87 45 63 
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DISCUSSION 

In the present study, increase in body mass index 

is strongly associated with the development of the 

osteoarthritis of the knee. Obesity among adult 

Populations range from 15 to 60%, which is more 

common in women than in men. Overweight is 

associated with increases in the forces across 

weight-bearing joints and associated with increase 

in knee osteoarthritis 
(1,2,8-11)

. In the present study 

the gender was important risk factor for knee OA, 

in our community the women subjected to high 

physical stress in house hold activities and child 

bearing.  

   In another study there was general agreement 

that females were more likely to develop knee 

problems than males, we think that females 

subjected to more stress in house hold activities 

and children bearing
(8,10,12)

. The combination of 

intense exposure to heavy work of varied nature 

and repeated local stresses, especially at a young 

age, could contribute to some systemic 

mechanism in the development of OA
(13, 14)

. 

   In the present study the daily life activities 

reveals that the usage of high stairs appeared to 

be indirectly an associated risk factor for 

osteoarthritis of the knee. The normal Islamic 

praying and praying in sitting position appeared to 

be indirectly another associated risk factors for 

osteoarthritis of the knee, these findings might be 

explained by the excessive pressure on articular 

pressure during extreme flexion. Regular practice 

of praying including Kneeling and standing many 

times a day since childhood may result in more 

strength and flexibility of soft tissue the knee as 

well as juxta-articular bone remodeling to prevent 

micro trauma from repetitive kneeling 
(12)

, this ideas 

is in contrary to our finding. 

   In the present study the history of trauma to the 

affected knee is associated risk factor this might be 

explained by the damage occurred on the articular 

cartilage and underling bones. One paper 

investigated effects of jobs requiring knee 

excessive bending found to be a significant risk 

factor
(12)

. In the present study the history of 

systemic diseases like diabetes, hypertension, and 

hypothyroidism had no effect on the causation of 

osteoarthritis of the knee. The radiological features 

in antro-posterior and lateral views of knee 

including osteophyte formation, narrowing of joint 

space, subchondral sclerosis and cystic changes 

show significant difference in patients when 

compared with control group.  

   We conclude that osteoarthritis of knee is 

significantly more in females, in higher body mass 

index, patients practicing normal Islamic praying 

and praying in sitting position indirectly risk factors 

and history of trauma are an important risk factors 

of osteoarthritis of the knee, while diabetes, 

hypertension and hypothyroidism are not 

associated with knee osteoarthritis in our 

community.  
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