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Abstract

Background, Osteoporosis is an important health problem with serious consequences. Aim, To assess risk factors of osteoporosis among both sexes over 40 years attending outpatient clinics at Cairo university hospital and develop health guidelines to prevent/reduce osteoporosis. Design, A descriptive correlational research design was utilized. Setting, Data were collected from the orthopedic outpatient clinic at El-Manial University Hospital. Sample, A convinent sample of all cases coming to the orthopedic outpatient clinic who fit the criteria were included in the study. Tool for data collection, One tool was developed by the researchers; Osteoprosis Structured Interviewing Questionnaire Sheet: consisted of 3 parts: Part I. Personal data: age, sex, marital status, residence, educational level, etc….. Part II. Medical and family history: it included the following; 1) family history of osteoporosis, health problems. 2) Disease duration, history of falls and fracures. 3) Treatment; medications (thyroid treatment, hormonal treatment, corticosteroid, antidepressant, antiepileptic, anticoagulant drugs and immune-suppresive). Part III. Risk factors of osteoporosis and life style: exercise, smoking, alcohol and caffeine intake, appetite loss, protein eating, sun exposure, body mass index.  Results, it was found that, 72.4% of the study subjects were married, mean age of them was 59.11+8.904 years, 75% of them were females. Also, 44.7% can read and write, 60.7% of them were retired and 14.5% were housewives and 78% of the study subjects are from urban area. It was found that, 63.4% of study subjects with osteoporosis had family history of osteoporosis. Also, 81.5% of the study subjects are suffering from osteoporosis. The majority of osteoporotic study subjects were taking corticosteroid, anticoagulant drugs, antiepileptic drugs and hormonal therapy. The findings revealed that, 30.2% were obese, 10.3% of osteoporotic study subjects were practicing exercises. only 13.4% of those with osteoporosis exposed themselves regularly to sunlight and 94.8% of osteoprotic females had their menopause between the ages of 45-55 years. Conclusion, the study concluded that, the common risk factors identified were; family history, lack of excersies, irregular exposure to sun light, being a female. Also, osteoporosis health guidelines were needed for prevention/reduction of osteoporosis. Recommendations, the study recommended to dissiminate osteoporosis health guidelines in orthopedic outpatient clinics and further studies are needed to evaluate the effect of osteorosis health guidelines in the prevention of osteoporosis. 
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Introduction

Osteoporosis is the most common bone disease in humans, representing a major public health problem (National Osteoporosis Foundation, 2014). Just like Hypertension, Osteoporosis, or porous bone, is a silent killer disease. As the longetivity of life has increased, the prevalence of Osteoporosis has increased, it become a disease of modern air conditioned lifestyle (Khot, 2014). Osteoporosis is characterized by low bone mass, deterioration of bone tissue and disruption of bone architecture, compromised bone strength and an increase in the risk of fracture (Kanis, Burlet & Cooper, et al., 2008). There are significant differences in skeletal size and structure between men and women that account for differences in fracture incidence, location and outcomes (Watts, 2013). 

It is a silent “epidemic” that has become a major health hazard in recent years, afflicting over 2000 million people worldwide (Kanis, Burlet & Cooper, et al., 2008). As projected by WHO, (2012) the prevalence of osteoporosis has reached to endemic proportions where approximately 75 million people in Europe and America are suffering from osteoporosis and worldwide 9 million fractures are solely due to osteoporosis every year. The International Osteoporosis Foundation, (2010) estimated that, approximately 30% of all post-menopausal women have osteoporosis in the US and Europe. Women are 8 times more at risk of osteoporosis than men (Adachi et al., 2010) so that, about 200 million women worldwide suffer from the disease (Shirazi et al., 2007). Based on data from the National Health and Nutrition Examination Survey III (NHANES III), National Osteoporosis Foundation has estimated that more than 9.9 million Americans have osteoporosis and an additional 43.1 million have low bone density (National Osteoporosis Foundation, 2014). 

Although the prevalence of osteoporosis is lower in men than in postmenopausal women globally, the mortality and morbidity of osteoporosis among men are higher than among women(Watts, 2013; Gennari & Bilezikian, 2007). The International Osteoporosis Foundation, (2012) found that, more than 1 million Malaysians are at risk of developing osteoporosis, of which 20 percent are men, while 51.8 percent of urban Malaysian women suffer from osteoporosis near the age of menopause. It has been estimated that by 2050, more than 50 percent of all osteoporotic fractures will occur in Asia (Lau, 2009). Osteoporosis and related fractures represent a serious and global public health problem. It's estimated that 30%-50% of women and 15%-30% of men suffers an osteoporotic fracture in their lifetime (Kanis, Burlet & Cooper, et al., 2008). Osteoporosis leads to nearly 9 million fractures annually worldwide and over 300,000 patients present with fragility fractures to hospitals in the UK each year. The prevalence of osteoporosis increases markedly with age, from 2% at 50 years to more than 25% at 80 years in women. More than one-third of adult women and one in five men will sustain one or more osteoporotic fractures in their lifetime (Leicestershire Medicines Strategy Group, 2013). 
Many factors have been associated with an increased risk of osteoporosis-related fracture (National Osteoporosis Foundation, 2014). Although genetic factors (e.g., age, race, family history, and gender) are major determinants of peak bone mass and subsequent bone status, osteoporosis is one of diseases which are influenced by nutrition and lifestyle; it is preventable by means of adequate nutrition and sufficient physical activity. Because lifestyle practices formed early in life and may be carried into adulthood, there is an immediate need to increase osteoporosis awareness and subsequent beliefs, not only in older women, but also in younger women (Siegrist, 2008; Miura, Yagi, Saavedra & Yamamoto, 2010).
Osteoporosis includes several controllable and uncontrollable risk factors. The controllable risk factors (environmental) include low activity level, sedentary lifestyle over many years, smoking, alcohol abuse and inadequate diet including eating disorders, low calcium intake, low vitamin D intake. Excessive consumption of soft drinks and caffeinated drinks cause calcium loss via the kidney. Caffeine use of more than three cups of coffee every day might increase calcium excretion in the urine and it affects bone health (National Osteoporosis Foundation, 2014). Achieving a higher peak bone mass through exercise and proper nutrition during adolescence is important for the prevention of osteoporosis. Exercise and nutrition throughout the rest of the life delays bone degeneration (Osteoporosis Australia, 2011). Whilst the uncontrollable factors include gender, family history, ethnicity and race, advancing age, postmenopausal status and body frame size (National Osteoporosis Foundation, 2011). Since osteoporosis is asymptomatic, early detection of the risk level for a person can help monitor wear and tear of bones and be instrumental in lowering the incidence of the disease through appropriate lifestyle modifications (diet and exercise) and medication use (Deo, Nayak & Rajpura, 2013).
Based on a research by Barzanji, (2013) considerable number of adult males and females are unaware about osteoporosis. There is a deficiency in knowledge and poor application of the preventive actions; therefore, health education is needed to improve awareness and motivating healthy behaviors. Cline & Worley, (2006) stated that, early assessment and prevention programs should start at an early age to avoid the behavioral risk factors. Also, Chang, (2006-a) added that, effective community-based educational programs proved to have a profound effect on improvement of knowledge and health behavior related to osteoporosis and its care. 
The Royal College of Nursing, (2012) mentioned that nurses have key roles in initiating care to prevent people becoming ill in the first place and in minimizing the impact of illness. Community health nurses are an important influence in public health because they can contribute to the lifespan approach to bone-health protection and improvement. Nurses in a variety of settings have opportunities across the lifespan to promote bone health and to change attitudes throughout the community on bone health, osteoporosis and fracture risk. By taking a long-term view of bone health from conception to older life and using a public health approach in a variety of settings, it is possible to provide unified care across a community.
Significance of the study: 
Osteoporosis poses a huge challenge in developing countries due to demographic transition and aging of the population coupled with limited availability of resources. The exact Disease burden is difficult to quantify because of the paucity of data (International Osteoporosis Foundation, 2010). Sallam, Galal & Rashed, (2006) found that, Egyptian women have a lower bone mineral density compared to their western counterparts. According to the recent International Osteoporosis Foundation (IOF) report, 28.4% of postmenopausal women in Egypt are estimated to have Osteoporosis (International Osteoporosis Foundation, 2010; Taha, 2011).  
The Middle East and Africa Audit about epidemiology, cost and burden of osteoporosis was published in 2011 by the International Osteoporosis Foundation (IOF). The audit focused on 17 countries including 11 Arab countries in the Middle East, Turkey, Iran and few other countries in Africa. According to the executive summary of the IOF audit report, osteoporosis is a neglected disease, not being integrated in medical curricula of most countries, and the level of awareness about osteoporosis is estimated as poor to medium in most studied countries (International Osteoporosis Foundation, 2011).  
Increasing public knowledge about osteoporosis should be a priority for future intervention programs, health education programs should be directed toward improving public and school children's knowledge and awareness in order to prevent and lower the effect of osteoporosis. So this research aimed at assessing the risk factors of osteoporosis among males and females over 40 years attending outpatient clinics at Cairo university hospital and develop health guidelines to prevent/reduce osteoporosis.    
Aim: 

· To assess risk factors of osteoporosis among both sexes over 40 years attending outpatient clinics at Cairo university hospital.
· Develop health guidelines to prevent/reduce osteoporosis.  

Subjects and Methods 
Design
A descriptive correlational research design was utilized for the study as it suites its purpose.  
Setting 
Data were collected from the orthopedic outpatient clinic at El-Manial Cairo University Hospital. This clinic is in the ground floor with the other outpatient clinics and it is composed of 7 rooms. It is working from Saturday to Tuesday 9am to 1pm. The total number of cases coming to the clinic is 295 (125 new cases & 170 follow up) daily. 
Sample 
A convinent sample of all cases coming to the orthopedic outpatient clinic who fit the criteria were included in the study. The total number was 275 males & female clients was recruited within a period of 6 months. The inclusion criteria was age over 40 years
Tool for data collection:
One tool was developed by the researchers after extensive review of the related literature.

Osteoprosis Structured Interviewing Questionnaire Sheet: It consisted of 3 parts:

Part I. Personal data: age, sex, marital status, residence, educational level, number of children and occupation. 
Part II. Medical and family history: it included the following; 1) family history of osteoporosis, health problems. 2) Disease duration, history of falls and fracures. 3) Treatment; medications (thyroid treatment, hormonal treatment, corticosteroid, antidepressant, antiepileptic, anticoagulant drugs and immune-suppresive).
Part III. Risk factors of osteoporosis and life style: exercise, smoking, alcohol and caffeine intake, appetite loss, protein eating, sun exposure, body mass index. 
Tool validity

        The study tool was submitted to a panel of five experts in the field of community health nursing and medical surgical nursing to test the content validity. Modifications were carried out according to the panel’s judgment on clarity of sentences and the appropriateness of the content. 

Ethical consideration
        Each client was informed about the purpose of the study and its importance. Researchers emphasized that, participation in the study was entirely voluntary. Anonymity and confidentiality were also assured through coding the data. An informed written consent was obtained from the clients who met the criteria for inclusion and accepted to be included in the study. All clients were informed that they can withdraw anytime without any penalty.
Pilot Study
A sample of 10% of the subjects who met the criteria of selection were included in the pilot study in order to assess the feasibility and the clarity of the tool and determine the needed time to answer the questions. Based on its result, minimal changes were carried out. Pilot study revealed that the average length of time needed to complete the structured interview schedule was approximately 30 minutes with each client.The sample included in the pilot study were excluded from the study sample.
Procedure

An official permit was taken from El-Manial University Hospital administrators and the manager of the outpatient clinics. Permission was also obtained from the head nurse of the orthopedic clinic to gain her cooperation. Data was collected through a period of 6 months from beginning of September 2011 to the end of March 2012, two days/week from 9.00 a.m. to 12.00 p.m. 
Each client was interviewed to complete the questionnaire. Researchers faced the clients, asked them the questions in Arabic and recorded their answers in the structured interviewing questionnaire sheet. The interview was carried out in the waiting area at the orthopedic outpatient clinic and it took about 30 minutes for each one.
Based on the results of the risk factors, osteoporosis health guidelines were developed by the researchers after extensive review of related literature. For ethical reasons thought it was not intended in the research, these developed guidelines were distributed to the study subjects.    
Recognizing osteoporosis risk factors early in life and taking appropriate action can have enormous positive impact on bone health in later years. The objective of this guidelines was to help people to change their unhealthy behavior in order to alter the modifiable factors of osteoporosis. 
Description of guidelines: 
Osteoporosis health guidelines included the modifiable risk factors of osteoporosis in the form of: 
1. Alcohols and smoking prevention: Alcohol Intake of 3 or moreunits per day is detrimental to bone health and increases the risk of falling. Smoking also increases the risk of osteoporotic fractures. Although the risk of fracture from smoking increases with age, cigarette smoke has an early effect on bones.

2. Balanced diet and exposure to sun: 
·  Help
reduce fracture risk via adequate daily calcium and vitamin D.
·  Correction of nutritional deficiencies, particularly of calcium, vitamin D and protein, should be advised.  
·  Patients should be advised to have a calcium intake of at least 700mg daily (equivalent to 1 cup of milk, 300g yoghurt or 100g cheese). 
·  Vitamin D insufficiency can be prevented by exposure of face, arms and legs to sunlight for 15-20 minutes daily.
·  There are many good sources of protein, of both animal and vegetable origin as lean red meat, poultry and fish are excellent sources of animal protein, as are eggs and dairy foods. Vegetable sources of protein include pulses, nuts, grains and soya products.

3. Exercises: Adequate physical exercise is essential for normal bone formation, walking three to four days per week, at a brisk pace is necessary. Muscle-strengthening exercises will improve vertebral bone strength, reduce the risk of falls and
fractures by
improving posture, and balance, as well as general health benefit.

4. Falls prevention: Effective fall prevention include: 
· Ask about falls in the past year.

·  Assess the time taken to
stand
from
sitting.

· Assess muscle strength, balance, and gait. 
· Exercise programs. 

· Home safety interventions, particularly for persons with visual impairments.
· Evaluate any neurological problems, dizziness, poor vision, psychotropic medications & urinary frequency and toileting issues.
5. Low Body Mass Index:
The body mass index, or BMI, is a measure of how lean someone is and can be used as a guide to measure his or her osteoporosis risk. Doctors believe that a BMI of 20 to 25 is ideal. 
6. Medical treatments affecting bone health:

Some medication may have side effects that directly weaken bone or increase the risk of fracture due to fall or trauma. Patients taking any of the following medication should consult with their doctor about increased risk to bone health: corticosteroids, certain immunosuppressant, thyroid hormone treatment, certain antipsychotics certain anticonvulsants & antiepileptic drugs,

7. Follow up especially for post-menopausal women and those with family history of osteoporosis. They are at greatest risk of osteoporosis and need to be aware of any special risk factors and consult with their doctor about taking routine bone mineral density tests. 
8. Periodic follow up especially in case of chronic diseases. Secondary risk factors, including other diseases and medication, can lead to osteoporosis. People who are concerned about osteoporosis should seek advice from their healthcare provider.

Statistical Analysis


Data were analyzed using Statistical Package for Social Science (SPSS windows) version 20. Numerical data were expressed as mean ± SD, and range. Relations between different numerical variables were tested using Pearson correlation. Probability (p-value) less than 0.05 was considered significant and less than 0.001 was considered as highly significant. 
RESULTS


Findings of the study are presented in three main parts: 1) description of the study subjects 2) description of medical history, 3) distribution of risk factors of osteoporosis and lifestyle among the study subjects and 3) The relations between risk factors and osteoporosis among the study subjects.
Part 1: Description of the Study subjects
Results reveal that, 72.4% of the study subjects are married and less than one quarter (21.5%) are widowed. In relation to the age, (61.1%) of the study subjects are 40 to 60 years while 38.9% are 61 years and more with a mean age of 59.11+8.904 years. It is found that, 75% of the study subjects are females. More than half (54.2%) of the study subjects do not have any children while 35.6% has 1-5 children while only 10.2% has more than 5 children. Regarding study subject's education, it is found that, 44.7% can read and write, 25.9% had secondary education, 12% has a university education and only 1.8% is unable to read and write. Results reveal that, 60.7% of the study subjects are retired, 24.7% are employees and 14.5% are housewives. It is found that, 78% of the study subjects are from urban area. 
 Part 2: Medical and family history
a. Family history: Figure (2) reveals that, 39.2% and 63.4% of the study subjects without osteoporosis and those with osteoporosis respectively have family history of the disease. Also, 62.7% of those without osteoporosis and 56.7% of those with osteoporosis have chronic diseases in the form of hypertension, diabetes and heart diseases. 
 b. Disease duration and fractures: Results also found that, 44.6% of them have the disease for one to 5 years, 34.9% of the study subjects have the disease for more than 5 years and only 20.5% suffer from osteoporosis for less than one year with a mean 2.23+.715 years. Also, 39.2% and 45.1% of those without osteoporosis and those with osteoporosis respectively have previous fractures (figure 2). Results reveal that, 74.5% and 60.7% of study subjects without osteoporosis and those with osteoporosis respectively have history of falling down during the previous two years (figure 2). Results illustrate  that, 18.5% do not have osteoporosis while 81.5% of the study subjects are suffering from it (figure 1). Females having osteoporosis accounts for 76.8%. 

 c. Treatement: Results revealed that, only 8.9% of study subjects with osteoporosis take corticosteroid treatment. Results find that, 67.4% of study subjects with osteoporosis and 41.1% of those without osteoporosis take anticoagulant drugs. Results reveal that, 42.9% of those with osteoporosis take antiepileptic drugs and 2.7% take immune-suppressive drugs. Also, 19.6% and 21.4% respectively of those who do not have osteoporosis and those with osteoporosis take hormonal therapy (figure 3).
Part 3: Risk factors of osteoporosis and lifestyle 

The findings reveal that, 28% are overweight, 30.2% are obese, and 26.2% are obese class 2 with a mean weight 31+6.87 (table 1). Concerning smoking, only 18.75% of study subjects with osteoporosis are smokers. As for drinking alcohol, 37.3% & 21.4% of those without osteoporosis and those with osteoporosis respectively drink alcohol, while 52.9% and 17% of those with and without osteoporosis respectively drink tea and coffee (table 2). Table (3) reveals that, 35.3% of those without osteoporosis and 10.3% of those with osteoporosis practic exercises. Also, 52.9% of those without osteoporosis and 23.2% of those with osteoporosis eat enough proteins. Results find that, 43.1% of those without osteoporosis and only 13.4% of osteoporotic study subjects expose themselves regularly to sunlight. Regarding appetite loss, 33.33% and 30.8% of study subjects without and with osteoporosis respectively were suffering from appetite loss. Results revealed that, 93.8% and 94.8% of non osteoprotic and osteoprotic females respectively have their menopause between the ages of 45-55 years (table 4). 
.  
Part 3: The relations between risk factors and osteoporosis among the study subjects.
A statistically significant correlation was found between osteoporosis and smoking (p=0.002), practicing exercises or sports (p=0.000), sex (p=0.000), age (p=0.050), education (p=0.080), BMI (p=0.032), falls 2 years ago (p=0.052). Also a statistically significant correlation was found between osteoporosis and family history (p=0.001), hormonal therapy (p=0.001), eating proteins (p=0.022), anticoagulant (p=0.000), loss of appetite (p=0.005), anti convulsion drugs (p= 0.000), drinking alcohol (p=0.017) and drinking tea and coffee (p= 0.010). A statistically significant correlation was found between osteoporosis and age at menopause among females with and without osteoporosis (p=0.001). While no statistically significant correlation was found between osteoporosis and cortisone therapy, place of residence, chronic diseases, previous fractures, antidepressant medications, exposure to sunlight & immune-suppressive medications.  

Figure (1): Percentage distribution of osteoporosis among the study subjects (n=275).
[image: image3.png]Distribution of the studied sample in relation to suffering
from the disease

100.00%
80.00%
60.00%
40.00% Eno
20.00% Byes

0.00%

yes





Table (1): Distribution of the study subjects in relation to their body mass index (n=275).
	Body mass index
	No.
	%

	20 - 25.9
	43
	15.6

	26 -30.9
	77
	28.0

	31-35.9
	83
	30.2

	36+
	72
	26.2

	Mean ± SD = 31.00±6.87


Figure (2): Percentage distribution of family history of osteoporosis, chronic illness, falls within previous two years and previous fractures among the study subjects (n=275).
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Table (2): Percentage distribution of smoking, alcohol drinking and drinking tea and coffee among the study subjects (n=275).
	Risk factors
	Study subjects without osteoporosis

(n=51)
	Study subjects with osteoporosis

(n=224)

	
	No
	%
	No
	%

	Smoking:



	Yes
	20
	39.2
	42
	18.75

	No 
	31
	60.8
	182
	81.25

	Drinking alcohol:



	Yes
	19
	37.3
	48
	21.4%

	No
	32
	62.7
	176
	78.6%

	Drinking tea and coffee:  



	Yes
	27
	52.9
	38
	17

	No
	24
	47.1
	186
	83


Table (3): Percentage distribution of excercises, eating enough protein, loss of appetite and sun exposure among the study subjects (n=275). 

	Risk factors
	Study subjects without osteoporosis

(n=51)
	Study subjects with osteoporosis

(n=224)

	
	No
	%
	No
	%

	Practicing exercises 

	Yes
	18
	35.3%
	23
	10.3%

	No 
	33
	64.7%
	201
	89.7%

	Eating enough  protein 



	Yes
	27
	52.9
	52
	23.2%

	No
	24
	47.1
	172
	76.8%

	Loss of appetite



	Yes 
	17
	33.33
	69
	30.8

	No 
	34
	66.66
	155
	69.2

	Exposure to sunlight 



	Yes
	22
	43.1
	30
	13.4

	No
	29
	56.9
	194
	86.6


Figure (3): Percentage distribution of drugs taken among the study subjects (n=275).
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Table (4): distribution of the age at menopause among females (n=188)*
	Age at Menopause
	Non osteoprotic females
(16)
	Osteoporotic females
(172)

	
	No 
	%
	No 
	%

	Less than 45 years
	-
	-
	8
	4.3%

	45-55 years
	15
	93.8%
	163
	94.8%

	55 +
	1
	6.25%
	1
	0.6%


* 19 females are still in the reproductive age.
Table (5): Correlation between age, sex, education, family history of osteoporosis, fall down 2 years age and osteoporosis among the study subjects (n=275).
	Study variables
	osteoprosis

	
	R
	P

	Age 
	0.377
	0.000

	Sex 
	0.109
	0.050

	Education  
	-0.107
	0.080

	Family history of osteoporosis 
	0.191
	0.001

	Fall down 2 years age
	0.143
	0.017


Table (6): Correlation between drugs, hormonal therapy, smoking, drinking alcohol, drinking tea and coffee and the presence of osteoporosis among the study subjects (n=275)

	Study variables
	osteoprosis

	
	R
	P

	Anticoagulant 
	0.221
	0.000

	Anticonvulsants  
	0.216
	0.000

	Hormonal therapy 
	0.267
	0.001

	Smoking  
	0.190
	0.002

	Drinking alcohol 
	0.143
	0.017

	Drinking tea and coffee 
	0.270
	0.010


Table (7): Correlation between eating protein, loss of appetitee and the presence of osteoporosis among the study subjects (n=275)

	Study variables
	osteoprosis

	
	R
	P

	Eating protein
	-0.181
	0.022

	Body mss index
	0.131
	0.032

	Loss of appetitee
	0.267
	0.001

	 Excercises 
	0.383
	0.000


Discussion:

Risk factors fall into two main categories, modifiable, which are those we can change, and fixed, those we can’t change. Though there is no way to control the fixed risk factors, which include age, gender, and family history, there are strategies that can lessen their effect (International osteoporosis foundation, 2012). 
It was found that, three quarters of the study subjects were females. A statistically significant correlation was found between osteoporosis among the study subjects and their sex. Alexandraki et al., (2008) reported that, osteoporosis is more common in women after the menopause, but is nevertheless also an important concern in men. According to Yeap, (2010) osteoporosis is considered as a major and growing public health problem in both sexes but particularly in women. Researches done by Ebelin, (2008); Jacobs et al., (2012) explained that osteoporosis was common among females than males due to the fact that bone loss in men starts later and the progression is slow, men also have an advantage of not having a period of rapid hormonal change and accompanying rapid bone loss. In women the peak bone mass is lower due to the hormonal changes that occur at menopause and the effect of pregnancy. The same results were found by Kahsay et al., (31) who made a study to assess risk factors of osteoporosis among adults in Ethiopia on 396 participants (130 with osteoporosis and 266 healthy participant) where the majority of Ethiopian clients with and without osteoporosis were females. A recent study done by Asaoka et al.,(39) to examine the relationship between various patient characteristics and osteoporosis among 255 Japanese patients and found that, female sex was associated with osteoporosis.
The mean age of the study subjects was 59.11+8.904 years and a statistically significant correlation was found between osteoporosis among the study subjects and their age. On the same line, Pérez et al.,(40) who studied osteoporosis in Spanish women, found that osteoporosis was significantly associated with age. The same results was revealed by Alqahtani, (2014) who studied 375 women aged 40 -65 years to assess their knowledge toward osteoporosis in King Abdul-Aziz military hospital in Tabuk and showed that, most of participants 65% were 50 years old or above. Also, Londono et al.,(33) who studied osteoporosis in premenopausal women in Colombia revealed that, the studied sample had a higher risk for osteoporosis if they were older than 45 years. The study done by  Kahsay et al.,(2014) in Ethiopia revealed that, sixty seven (51.5%) of clients with osteoporosis (89.5%) of healthy clients were in the age group of 40 to 50 years. A recent study done by Asaoka et al., (2015) in Japane found that, advanced age was risk factor for osteoporosis.
           

          Regarding study subject's education, it was found that, less than half of them can read and write, a statiscally significant negative correlation was found between client’s education and osteoprosis. In accordance with the study results, the study done by Biino et al., (2011) in Italy revealed that, osteoporosis was associated with poor education. Also Alqahtani, (2014) in Tabuk found that, (58.7%) of women who had osteoporosis were illiterate. As for the current study subject’s occupation, three quarters were not working (retired, housewives). On the same line, Alqahtani, (2014) found that, (79.2%) were housewives. The difference between the two studies could be related to the sample selection. Still the large number of the retired and housewives study subjects can increase their liability for osteoporosis due to lack of movement.
It was found that, more than three quarters of the study subjects were from urban area but no statistically significant correlation was found. In contrast to the study results, Kahsay et al., (2014) who made a study to assess risk factors of osteoporosis among adults in Ethiopia on 396 participants (130 with osteoporosis and 266 healthy participant) revealed that, (57.7% and 50.4%) of clients with osteoporosis and healthy clients respectively were from rural areas. Kahsay study concluded that, it was expected that sedentary lifestyle which is more common in the urban population than is in the rural contributes to the development of osteoporosis, but, in this study rural residents were 1.93 times more likely to develop osteoporosis, which might be related to the high prevalence of malnutrition in rural areas. The difference between the two studies might be related to the higher number of study subjects from urban area.  

Results revealed that, more than three quarters of the study subjects had osteoporosis, more than three quarers of them were famales. Slightly less than half of them had the disease from one to 5 years, more than one third had the disease for more than 5 years and only less than one quarter suffered from osteoporosis for less than one year. On the same line, the study done by Prasad et al., (2010) on 264 males and females in India, revealed that, the overall prevalence of osteoporosis was 28.03% with females showing a higher prevalence (34.21%) as compared to males (23.33%). A smaller percentage was found in the study done by Londono et al., (2013) in Colombia found that the prevalence of osteoporosis was 4.8%. The difference between the two study’s results could be related to the sample selection. 
Results revealed that, two third of the study subjects who have osteoporosis had family history of osteoporosis with a statistically significant correlation. On the same line, the study done by Prasad et al., (2010) in India revealed a significant association between family history and the prevalence of osteoporosis. This finding was similar to the study done by Pérez et al., (2011) on Spanish women where osteoporosis was significantly associated with family history that increases the probability of developing osteoporosis. Also Jakobsen et al., (2013) who studied the occurrence of risk factors for osteoporosis among populations in Greenland found that, the risk factors for osteoporosis as reported by the respondents were family history. Opposite to the study results, Hossien, Tork & EL-Sabeely, (2014) in El-Minia, Egypt revealed that, the highest percentage of the studied sample (90.2%) had no family history of the disease. This difference could be attributed to the sample selection. 
Results revealed that, around one quarter of clients without osteoporosis and those with osteoporosis were taking hormonal therapy with a statistically significant correlation. According to the National Osteoporosis Foundation, (2009) Estrogen is a female hormone that plays an important role in the health of women, one of its benefits is that it protects women’s bones and helps keep them strong and healthy, but when estrogen levels drop, many women lose bone density. As a result, bones may not be as strong. For midlife women, the drop in estrogen that happens with menopause can lead to rapid bone loss causing osteoporosis. 
Results revealed that, slightly more than one third of clients without osteoporosis and almost one quarter of clients with osteoporosis were drinking alcohol with a statistically significant correlation. Almost the same results were revealed by Jakobsen et al., (2013) in Greenland where all the respondents were drinking alcohol. Researches from Austria and Europe showed that, chronic heavy alcohol use, especially during adolescence and young adult year’s interfere with calcium absorption, can dramatically affect bone health and increase the risk of osteoporosis later in life (Malik et al., 2009). In contrast to the study results, Kahsay et al., (2014) in Ethiopia revealed that, alcohol intake ≤ 2 drinks per day was observed in 87 (66.9%) of the cases and in the majority (72.2%) of the controls but it had no significant association with the development of osteoporosis; this may be attributed to the fact that many people hesitate to tell the truth about the frequency and amount of alcohol intake due to high religiosity in the study area. Furthermore, it may be due to lack of statistical power of the study. However, the study done by Jahanbin, Aflaki & Ghaem, (2014) revealed a positive relationship between vertebral osteoporosis and consumption of alcohol.  
Results revealed that, slightly less than one quarter and slightly more than half of clients with and without osteoporosis were drinking tea and coffee respectively. A statistically significant correlation was found between osteoporosis among the study subjects and drinking tea and coffee. The study done by Kahsay et al., (2014) in Ethiopia revealed that, (77.7%) of the cases and (76.7%) controls consume coffee ≤ 2 cups a day but no significant association was found between caffeine intake and osteoporosis. Yet caffeine intake increases urinary calcium output and it is among the risk for osteoporosis that lead to fractures.  

About one quarter of clients with osteoporosis and more than one third of those without osteoporosis were smokers with a statistically significant correlation. A study by Jakobsen et al., (2013) on the occurrence of risk factors for osteoporosis among populations in Greenland, found smoking habits to be one of the risk factors for osteoporosis. Almost the same results was found by Kahsay et al., (2014) in Ethiopia and found that, smokers were few in both the cases and the controls. Literatures from UK, Australia, USA and Europe also indicated that, cigarette smoking is a risk factor for the development of osteoporosis; the reason is that nicotine and toxins in cigarettes affect bone health from many angles. Cigarette smoke generates huge amounts of free radicals molecules that attack and overwhelm the body's natural defenses. The result is a chain-reaction of damage throughout the body, including cells, organs, and hormones involved in keeping bones healthy (Law & Hackshaw; Nguyen et al.; Lunt et al.; Daniel; Williams et al., cited in Kahsay et al., (2014). Also, the study done by Prasad, et al., (2010) in India revealed a significant association between the estimated risk factors like alcohol consumption/cigarette smoking with the prevalence of osteoporosis.

Results revealed that, 86.7% of females having osteoporosis had their menopause between the ages of 45-55 years. A statistically significant correlation was found between osteoporosis and age at menopause among females with and without osteoporosis (p=0.001). The same was reported by Alexandraki et al., (2008) where osteoporosis was more common in women after the menopause. The study done by Alqahtani, (2014) in Tabuk showed that, 66.1% were postmenopausal. In the same context, a study done by Jakobsen et al., (2013) in Greenland, revealed that age at menopause was among the risk factors for osteoporosis. This finding is similar to the study done by Pérez et al., (2011) in Spanish women where osteoporosis was significantly associated with age at onset of menopause. The present study agrees with the previous explanation. 
Regarding practicing exercises, slightly more than one third of clients without osteoporosis and around ten percent of those with osteoporosis were practicing exercises. A statistically significant correlation was found between osteoporosis among the study subjects and practicing exercises. These results were supported by the study conducted by Prasad et al., (2010) in India, where a significant association was seen between the estimated risk factors like chronic diseases such as diabetes, hypertension, and ischemic heart disease etc, lack of exercise, alcohol consumption/cigarette smoking and family history with the prevalence of osteoporosis. Also, the study done by Etemadifar et al., (2013) in Iran found that, 95.9% of women did not exercise regularly. Also, the study done by Hossien, Tork & EL-Sabeely, (2014) in El-Minia, Egypt revealed that, 58% were engaged in some sort of physical activity but not on a regular basis. On the same line, the study done by Gaur et al., (2015) on young Indian adults revealed a higher prevalence of osteoporosis amongst Indians as compared to the individuals from more developed countries and this prevalence was the result of poor health awareness in early growth years of life and lack of physical training in youth is responsible for the large share of this prevalence. 
Overweight and obesity were prevalent among the study subjects, and slightly less than one third of clients with osteoporosis were suffering from appetite loss with a statistically significant correlation between osteoporosis and obesity and appetite loss. On the same line, the study done by Kahsay et al., (2014) in Ethiopia revealed that, BMI of the cases and controls was almost similar. In addition, a significant difference was found in the weight of the study participants with a p-value of 0.004. The study done by Pérez et al., (2011) in Spanish women, found that osteoporosis was significantly associated with weight loss as it increases the probability of developing osteoporosis. Also, Londono et al., (2013) in Colombia found that, patients with osteoporosis had a lower BMI and lower body weight than healthy patients (P = 0.02).  Also, studies from the USA and Korea confirm that a high BMI (above 30 kg/m2) has a protective effect for both men and women; in contrast low BMI less than 19 kg/m2 can lead to osteoporosis (Barrera et al., 2004; Kenny et al., 2000; Shin et al., 2004). In approval with the study results, a recent study by Asaoka et al., (2015) found that, low BMI were associated with osteoporosis among the Japanese patients. The explanation of Cao, (2011) indicated that, excessive fat mass may not protect humans from osteoporosis and in fact, increased fat mass is associated with low total bone mineral density and total bone mineral content and high-fat diet, often a cause of obesity, has been reported to interfere with intestinal calcium absorption and therefore contributing to low calcium absorption. The researchers of the present study agree with Cao’ s explanation. 
Results revealed that, about two third of those with osteoporosis have been falling down during the previous two years and slightly less than half of those also had previous fractures two years ago with a statistically significant correlation. The same results were reported by Gale et al.,(2012) in Edinburgh, where women fracture occurred more frequently in those with a history of falling in the year prior to the survey. 
Results revealed that, less than one quarter of those with osteoporosis and slightly more than half of those without osteoporosis were eating enough proteins with a statistically significant correlation. In the same context, a study done by Jakobsen et al., (2013) in Greenland found the risk factors for osteoporosis as reported by the respondents as lack of intake of dairy products. Also, the study done by Jahanbin, Aflaki & Ghaem, (2014) in Iran, revealed a significant correlation between the incidence of osteoporotic vertebrae and dairy, white meat consumption.

The current study revealed that onlya minority of those with osteoporosis were taking corticosteroid treatment, but no statistically significant correlation was found. According to Walsh et al., (2002) corticosteroids have several adverse effects on bone metabolism; direct inhibition of osteoblast function, inhibition of gastrointestinal calcium absorption, increase in urinary calcium loss, and inhibition of gonadal hormones mainly affect the trabecular bone. Canalis et al., (2007) added that, glucocorticoid-induced osteoporosis is the most common form of secondary osteoporosis. The central mechanism of action of glucocorticoids is decreased bone formation, secondary to impaired osteoblastic differentiation and function. The National Osteoporosis Foundation, (2010) “oral corticosteroids used in a number of different chronic diseases contribute to an increased prevalence of osteoporosis and an increased incidence of fracture”. Also, the study done by Jahanbin, Aflaki & Ghaem, (2014) in Iran, revealed a significant correlation between the incidence of osteoporotic vertebrae and thyroid disorders, and drugs including corticosteroids. 

Results revealed that, around half of those with osteoporosis were taking antiepileptic or anticonvulsants drugs with a statistically significant correlation. These drugs may cause bone loss, but the mechanisms are unclear. There is accelerated vitamin D metabolism, but anticonvulsants also may have direct inhibitory effects on osteoblast differentiation, and valproate and carbamazepine have anti-androgenic effects (Petty, O’Brien & Wark, 2007).  
Around two third of osteoporotic study subjects were taking anticoagulants compared to about half of those without osteoporosis with a statistically significant correlation. Study results were supported by Gage et al., (2006) who assessed the risk of osteoporotic fracture in elderly patients taking warfarin in the USA, and found that, long-term use of warfarin was associated with a 25% increased risk of osteoporotic fracture. In contrast, use of warfarin for less than one year had no significant association with osteoporotic fracture. Among those with long-term use, warfarin was most strongly associated with vertebral fractures. The correlation between warfarin use and fracture differed in men and women; long-term warfarin use was significantly associated with osteoporotic fractures in men but not women. Researchers of the present study agree with this explanation.
              Oral anticoagulant effects on bone metabolism are controversial. Anticoagulants are vitamin K antagonists that interfere with gamma-carboxyglutamate formation, and consequently inhibit the accumulation of osteocalcin in the extracellular matrix (Mazziotti, Canalis  & Giustina, (2010). Although there are potential negative effects, evidence that these drugs cause osteoporosis and fractures in the general population is insufficient (Woo, Chang, Ewing & Bauer, 2008).
Around five percent of study subjects with osteoporosis were taking antidepressants with no statistically significant correlation. Diem, Blackwell, Stone, et al., (2007) revealed that, the greater the severity of depression, the lower the Bone Mineral Density (BMD). These ﬁndings are further supported by a meta-analysis of 20 studies on the relationship between depression and osteoporosis, which found that depressed patients had lower BMD at all sites versus controls (spine, femoral neck, and total femur), which is likely to increase fracture risk (Cizza, Primma, Coyle, Gourgiotis & Csako, 2010). In the same context, the study done by Rizzoli et al., (2012) identified in their review article that, antidepressant treatments that act on serotonin pathways may therefore be expected to have some impact on bone, bone mass, and fracture rates. The link between depression, antidepressant use, and osteoporosis is becoming more widely understood, and there is mounting evidence for an effect of depression and antidepressants on fracture rates. 

Results revealed that around two percent of the study subjects were taking immune-suppressive drugs ,but no statistically significant correlation was found. Researches revealed that, post-transplantation , bone disease is a major complication present in most of patients, where low bone mineral density (BMD) increases the risk of fractures and consequently, reduces quality of life and increases mortality (Stein, Ebeling & Shane, 2007;  Kulak et al., 2010; Kulak et al., 2014). 

The study revealed that, two third of those without osteoporosis and about half of study subjects with osteoporosis were having chronic diseases in the form of hypertension, diabetes and heart diseases but no statistically significant correlation was found. This finding is similar to the study done by Prasad et al., (2010) in India where a significant association was found between chronic diseases such as diabetes, hypertension ischemic heart disease and the prevalence of osteoporosis. Also, Pérez et al., (2011); Jakobsen et al., (2013) found that, osteoporosis were significantly associated with chronic diseases that increase the probability of developing osteoporosis. Also, Alqahtani, (2014) in Tabuk showed that, the most common medical problem encountered were type two Diabetes Mellitus followed by thyroid health problems, rheumatoid and kidneys diseases. 
It was found that, about half of study subjects without osteoporosis and onlyabout thirteen percent of study subjects with osteoporosis were exposing themselves regularly to sunlight but no statistically significant correlation was found. In the same context, a study done by Jakobsen et al., (2013) in Greenland revealed that, sun exposure was among the risk factors for osteoporosis. Also, the study done by Jahanbin, Aflaki & Ghaem, (2014) in Iran revealed significant correlation between the incidence of osteoporotic vertebrae and exposure to sunlight. 

Conclusion: the study concluded that, the common risk factors identified were; family history, lack of excersies, irregular exposure to sun light, being a female. Also, osteoporosis health guidelines were needed for prevention/reduction of osteoporosis.
Recommendations: 

Based on the findings of the present research the following recommendations are suggested:
· Better programs for the evaluation of osteoporosis are needed.

· Dissiminate osteoporosis health guidelines in orthopedic outpatient clinics. 
· Increase population’s awareness of risk factors and preventative behaviors.  
· Community based health programs on osteoporosis that targeted a wide audience should be implemented.  
· Further studies are needed to evaluate the effect of osteorosis health guidelines in the prevention of osteoporosis. 
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