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INTRODUCTION 

The definition of osteoporosis includes reduced bone 

mineral density and change of bone micro histological 

architecture structure. Low vitamin D status is common in 

Middle East and with expected aging, osteoporosis could 

be a burden in the region.1 Osteoporosis rate in lumbar 

spine 24%, femoral neck 14% and total hip 29.7% in a 

group among postmenopausal women.2 Globally, fracture 

could happen due to osteoporosis and is associated with 

high rate of morbidity and mortality. Age, female sex, 

postmenopausal status, hypogonadism, low body mass 

index, low calcium intake, vitamin D deficiency, alcohol 

abuse, current smoking, immobilization and long term of 

certain medications such as glucocorticoids among risk 

factors for osteoporosis include.3 Osteoporosis is defined 

according to WHO as having as having T-score of less than 

2.5 below the average bone mineral density. Dual energy 

X-ray absorptiometry is used to measure bone mineral 

density. 8.9 million fractures happen annually due to 

osteoporosis.4 Literature on knowledge on osteoporosis in 

Arab countries shows no consistency in literature, some 

reports show low scores of knowledges, other reports show 

good level of knowledge score on osteoporosis.5,6 

Knowledge and positive attitude with regards to 

prevention of osteoporosis will help to reduce osteoporosis 

before it occurs. Hence the goals of this study were 1) to 

measure the prevalence of risk factors for osteoporosis 

among females from Palestinian society. 2) to study the 

pattern of positive attitude regarding the significance of 

osteoporosis on human health. 3) to evaluate the 
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sociodemographic variable that are related to knowledge 

and attitude scores. 

METHODS 

The study was a cross sectional study with convenient 

sample of women from (n=92). The participants were 

recruited from women in West Bank, particularly Nablus 

and Qalqilya. The inclusion criteria were women over 18 

years who are able to fill the questionnaire. Study excluded 

females less than 18 years who are unable to fill 

questionnaire independently.  

The study was based on a structured questionnaire that was 

translated from Saw et al, Paper and electronic forms were 

distributed to of Palestinian society from February, 2022-

April, 2022. The electronic format was distributed through 

social media to participants. The questionnaire included 

demographic variables, questions addressed risk factors 

for osteoporosis like physical activity, smoking, dietary 

knowledge, vitamin D deficiency, calcium and vitamin D 

supplementation intake and consumption of dairy 

products. Attitudes regarding the significance of 

osteoporosis was asked using 9 questions. Each question 

answers were yes which was given 1 point and no which 

was give 0 point. Attitude score was calculated. Use of 

dairy products was calculated using a Likert scale answer 

from 0 to 3. 

The study was according to declaration of Helsinki and 

IRB was obtained from University IRB board. Participants 

were asked if they accept to participate in the study. 

Statistical analysis 

Proportions of dependent and independent variables were 

calculated. Means and standard deviation for age, BMI and 

attitude score were calculated. Attitude score and dairy 

product use score were compared across bivariate risk 

factors using t-test and attitude score was compared across 

multivariate variables using ANOVA. 

RESULTS 

study participants were mainly from Northern West Bank 

(Nablus and Qalqilya). Mean age was 30.8±12.3 years. 

Half of the study participants were employed as health 

workers and in education and other jobs. Mostly, study 

participants live in separate houses. Income in the group 

was from less than 3000 shekel to 6000 shekel and 14.1% 

had health insurance. Risk factors for osteoporosis, 18% 

engages in physical activity 3 times during the week or 

more, 12% are smokers, 14% had history for osteoporosis, 

37% had vitamin D deficiency. More than half of the study 

participants consume yogurt sometimes or every day 

during the week. 38% of women studied took vitamin D 

supplementation, whereas smaller number took calcium 

supplementation. 

Participants approved that intake of omega 3, proteins, 

fruits and vegetables, fluoride, caffeine and soda modify 

bones. 50% of the group agreed that weight, menopause 

and physical activity could affect bone health as well. 

Slightly less than 50% belief that alcohol, smoking and 

diabetes mellitus also contribute to osteoporosis. Very 

small number of the women in the study agreed that bone 

health is relevant to frame size. 

House wives, educated women and those with adequate 

vitamin D had higher attitude score towards osteoporosis. 

The group with higher income had better attitude but this 

did not reach statistical significance (Table 2 and 3). 

Dairy product consumption was significantly higher in 

group who have jobs and was different across education 

level groups (Table 4 and 5). 

 

Table 1: A description of the study variables. 

Variable N (%) 

Education   

General secondary 8 (9%) 

College 14 (15.9%) 

B. Sc 51 (58%) 

More than B. Sc 15 (17%) 

City   

Nablus 25 (28.7%) 

Qalqilya 31 (35.6%) 

Jenin and Tulkarem, Salfeet 20 (22.9%) 

Ramallah and hebron 4 (4.6%) 

Israel 5 (5.7%) 

Jordan 2 (2.2%) 

Work   

No 44 (47.8%) 

Yes 48 (52.2%) 

Continued. 
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Variable N (%) 

Work type   

House wives 6 (17.6%) 

Teachers 15 (44.1%) 

Health workers 8 (23.5%) 

Other 5 (14.7%) 

Housing condition   

5 or more rooms apartment 5 (5.4%) 

4 or more rooms apartment 26 (28.6%) 

House 60 (65.9%) 

Income   

Less than 3000 shekel 33 (39.7%) 

3000-6000 shekel 38 (45.8%) 

More than 6000 shekel 12 (14.4%) 

Insurance   

No 13 (14.1%) 

Yes 79 (85.9%) 

Risk for osteoporosis 

Do you exercise 3 times a week or more   

No 75 (81.5%) 

Yes 17 (18.4%) 

Do you smoke   

No 80 (87.9%) 

Yes 11 (12%) 

History of osteoporosis   

No 79 (85.9%) 

Yes 13 (14.1%) 

Do you have vitamin D deficiency   

No 57 (63%) 

Yes 34 (37%) 

Headcover   

No 8 (8.7%) 

Yes 84 (91.3%) 

Color   

White 34 (37.3%) 

Dark 4 (4.3%) 

Wheatish 53 (58.2%) 

Marital status   

Married 42 (46.2%) 

Single 49 (53.8%) 

Yogurt consumption   

Never 3 (3.3%) 

Sometimes during the week 43 (46.7%) 

Few times during the week 10 (10.9%) 

Every day during the week 35 (38%) 

Not every week 1 (1.1%) 

Do you take vitamin D supplementation   

No 57 (61.9%) 

Yes 35 (38.1%) 

Do you take calcium supplementation   

No 72 (79.1%) 

Yes 19 (20.9%)/20.9 
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Table 2: Description of osteoporosis knowledge among studied women. 

Variable N (%) 

Is the following dietary factors related to osteoporosis 

% Answered yes 

Omega 3 46 (50%) 

Protein 72 (78%) 

Fruits and vegetables 66 (72%) 

Fluoride 47 (51%) 

Caffeine 16 (17%) 

Soda 43 (47% 

Is the following dietary factors related to osteoporosis 

% Answered yes 

Smoking 45 (49%) 

Physical activity 61 (66%) 

Diabetes mellitus 36 (40%) 

Alcohol 30 (33%) 

Weight 87 (94.5%) 

Menopause 67 (72.8%) 

Body frame 7 (7.6%) 

Attitude score 

Is osteoporosis related to Bone density   

No 26 (28.6%) 

Yes 65 (71.4%) 

Is osteoporosis related to Fall risk   

No 44 (44%) 

Yes 45 (46%) 

Is osteoporosis related to Fracture   

No 0 (0%) 

Yes 91 (100%) 

Is osteoporosis related to Curvature   

No 15 (16.5%) 

Yes 76 (83.5%) 

Is osteoporosis related to Short Stature   

No 41 (44.6%) 

Yes 51 (55.4%) 

Is osteoporosis make you Worried 

No 24 (24%) 

Yes 76 (76%) 

Is osteoporosis more risky than Cancer 

No 71 (78%) 

Yes 20 (22%) 

Is osteoporosis more risky than Heart disease 

No 63 (69.2%) 

Yes 28 (30.8% 

Table 3: Comparison of attitude score towards osteoporosis according to categorical variables of the study. 

Variable Attitude towards osteoporosis t-value P value 

Work       

0.02 

  

No (44) 6.2±1.4 2.3 

Yes (48) 5.4±1.8   

Menopause       

0.52 

  

No (84) 5.7±1.6 0.6 

Yes (7) 6.1±1.9   

Insurance       

Continued. 
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Variable Attitude towards osteoporosis t-value P value 

No (13) 5.2±1.8 -1.2 0.22 

  Yes (79) 5.8±1.6   

Do you exercise 3 times a week       

0.6 

  

No (75) 5.7±1.7 -0.5 

Yes (17) 5.9±1.6   

Smoking       

0.7 

  

No (80) 5.7±1.7 -0.4 

Yes (11) 5.9±1.3   

Osteoporosis history       

0.96 

  

No (79) 5.75±1.7 -0.05 

Yes (13) 5.77±1.4   

Vitamin D deficiency       

0.04 

  

No (57) 6.0±1.6 2.1 

Yes (34) 5.3±1.6   

Headcovered       

0.19 

  

No (8) 5.4±1.1 1.8 

Yes (84) 5.8±1.7   

Married       

0.45 

  

No (49) 5.9±1.5 0.75 

Yes (42) 5.6±1.8   

Do you use vitamin D supplementation 

No (57) 6.0±1.6 1.5 0.14 

  Yes (35) 5.4±1.7   

Do you use calcium supplementation       

0.2 

  

No (72) 5.9±1.6 1.28 

Yes (19) 5.3±1.9   

Table 4: Comparison of attitude score towards osteoporosis according to categorical variables of the study. 

Variable Attitude T-value P value 

Study Year       

Tawjihi or less (8) 5.0±1.9 2.3 0.08 

College (14) 5.3±1.5     

Bachelor (51) 6.1±1.6     

Graduate (15) 5.3±1.6     

City       

Nablus (25) 5.3±2.1 1.1 0.35 

Middle West Bank (51) 5.9±1.5     

Ramallah (3) 7.0±1.0     

Israeli Arab (5) 6.0±0.7     

Other(3) 6.3±1.2     

Work type       

Health (8) 5±1.9 0.92 0.46 

Student (5) 5±1.9     

Housewife (6) 5.5±1.0     

Teaching (16) 5.9±1.8     

Other (7) 6.3±1.0     

Living condition       

Village (26) 5.8±1.9 0.53 0.59 

Refugee camp (5) 5.0±1.0     

City (60) 5.8±1.6     

Income       

Less than 3000 shekel (33) 5.9±1.6 1.5 0.22 

3000-6000 shekel (38) 5.4±1.6     

Continued. 
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Variable Attitude T-value P value 

More than 6000 shekel(12) 6.2±1.7     

Color       

Wheatish (34) 5.5±1.6 1.7 0.19 

White (53) 5.8±1.7     

Dark (4) 7.0±0.82     

Yogurt Consumption       

Never (3) 6±2.6 1.56 0.21 

Few times (11) 6.2±1.3     

Sometimes (43) 6.0±1.6     

Everyday (35) 5.3±1.7     

BMI Groups       

underweight (7) 6.4±1.8 0.46 0.71 

Normal (42) 5.7±1.7     

Overweight (20) 5.6± 1.7     

Obese (22) 5.7±1.5     

Table 5: Comparison between dairy product consumption score according to study category. 

Variable Yogurt consumption t-value P value 

Work       

0.04 

  

No (44) 2.0±0.8 -2.1 

Yes (48) 2.4±0.7   

Menopause       

0.51 

  

No (84) 2.2±0.7 0.85 

Yes (7) 2.0±0.8   

Insurance       

0.35 

  

No (13) 2.4±0.9 1 

Yes (79) 2.2±0.8   

Do you exercise 3 times a week       

0.82 

  

No (75) 2.19±0.78 -0.23 

Yes (17) 2.24±0.75   

Smoking       

0.19 

  

No (80) 2.24±0.78 1.3 

Yes (11) 1.91±0.70   

Osteoporosis history       

0.35 

  

No (79) 2.16±0.79 -0.95 

Yes (13) 2.38±0.65   

Vitamin D deficiency       

0.3 

  

No (57) 2.26±0.7 1.03 

Yes (34) 2.09±0.87   

Head covered       

0.84 

  

No (8) 2.25±0.71 0.21 

Yes (84) 2.19±0.78   

Married       

0.07 

  

No (49) 2.06±0.83 -1.8 

Yes (42) 2.36±0.69   

Do you use vitamin D supplementation       

0.75 

  

No (57) 2.18±0.81 -0.32 

Yes (35) 2.23±0.73   

Do you use calcium supplementation       

0.73 

  

No (72) 2.19±0.76 -0.35 

Yes (19) 2.26±0.81   

Study year       

0.04 Tawjihi or less (8) 2.50±0.53 2.82 

Continued. 
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Variable Yogurt consumption t-value P value 

College (14) 2.07±0.92     

  

  
Bachelor (51) 2.06±0.73   

Graduate (15) 2.6±0.51   

City       

0.61 

  

  

  

  

Nablus (25) 2.36±0.81 0.68 

Middle West bank (51) 2.20±0.78   

Ramallah (3) 1.67±0.58   

Israeli Arab (5) 2.40±0.55   

Other (3) 2.33±0.58   

Work type       

0.99 

  

  

  

  

Health (8) 2.25±0.71 0.08 

Student (5) 2.20±0.84   

Housewife (6) 2.33±0.82   

Teaching (16) 2.31±0.79   

Other (7) 2.14±0.69   

Living condition       

0.58 

  

  

Village (26) 2.08±0.63 0.55 

Refugee camp (5) 2.20±0.84   

City (60) 2.27±0.82   

Income       

0.27 

  

  

Less than 3000 shekel (33) 2.09±0.72 1.33 

3000-6000 shekel (38) 2.37±0.75   

More than 6000 shekel (12) 2.08±1.0   

Color       

0.64 

  

  

Wheatish (34) 2.29±0.63 0.45 

White (53) 2.13±0.86   

Dark (4) 2.25±0.96   

DISCUSSION 

This present study consisted of premenopausal inactive 

women with poor vitamin D status. Large proportion of the 

study use supplementation and had moderate positive 

attitude towards the value of osteoporosis on human 

health. Regular dairy consumption was common across 

study group weekly. Employment and level of education 

were the two factors that were related to attitude score and 

level of dairy products consumption. Other factors, such as 

income, housing conditions, type of occupation were not 

significant predictors of study outcomes. 

Low physical activity and vitamin D insufficiency were 

common risk factors for osteoporosis in the study group.   

Socioeconomic factors are associated with the risk for 

osteoporosis, for example low education reduces bone 

mineral density independent of other factors.7 In our study, 

education was associated with improved attitude score 

related osteoporosis, yet this was not statistically 

significant due to small sample size. The study group 

understood the importance of nutrient factors in 

osteoporosis incidence, also the study group used vitamin 

D supplementation and calcium supplementation.  

Palestine is Middle Eastern country with ample sunshine, 

however, literature indicated that in MENA region there is 

high prevalence of vitamin D deficiency which is 

consistent with our results.8 Islamic dressing could be a 

factor in relation to vitamin D deficiency, however in our 

study rate of women without headcover was low in our 

study.9 There is no conclusive understanding of the 

importance of smoking on bone health.10 Smoking rate in 

the study is not high. Obesity and being overweight is 

present in almost 46% in the group. Postmenopausal obese 

women will likely have higher bone mineral density and 

lower prevalence of vertebral fracture, whereas low BMI 

and physical inactivity are associated with low bone 

mineral density.10-12 In our study group 7.7% had low BMI 

whereas majority did not practice physical activity). 

Use of calcium and vitamin D supplementation is common 

in this study group. Calcium and vitamin D 

supplementation reduce osteoporosis risk and some 

clinical trials proved that vitamin D increases bone mineral 

density and reduces fracture risk. Calcium 

supplementation is not associated with osteoporosis and 

could lead to few adverse health outcomes including 

increase in cardiovascular diseases.13 In a systematic 

review of 11 studies on adults with age more 50 years, 

vitamin D supplementation leads to lower total fracture 

incidence but was not related with hip fracture, whereas 

vitamin D and calcium supplementation did not have effect 

on total fracture risk or hip fracture.14 
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Education improved the attitude score but this did not 

reach statistical significance. In a study among Saudi 

University students, education improved the knowledge on 

osteoporosis (r2=0.28).15 In a study among Lebanese 

women older than 40, education was associated with better 

score on osteoporosis. Females who did not take 

supplementation and who did not practice physical activity 

had lower knowledge on osteoporosis. Similar relationship 

were not identified in our study due to the age gap between 

this group and the study among Lebanese women.16 

Teachers had better attitude score relevant to healthcare 

workers. Saudi nurses, who had less l0 years of experience 

had lower knowledge on osteoporosis.17 Among Iranian 

nurses, knowledge regarding osteoporosis was not 

satisfactory.18 This finding contradicts the role of health 

workers in disease management in any society. However, 

school teachers had modest knowledge on other health 

aspects such as diabetes.19 Teacher’s workforce should 

have important role in spreading health education and 

awareness. Improving health knowledge among teachers is 

imperative.20 

Work and education improved dairy products 

consumption. Total dairy products consumption was 

related to lower odds ratio of osteoporosis in cross 

sectional and case control studies (0.63; 95% CI: 0.55–

0.73).21 Dairy consumption at level 2-3 servings per day is 

recommended in most countries, but in countries like 

USA, however many people do not achieve recommended 

levels.22 Sex, education, age, BMI and satisfaction with 

body weight were important determinant of dairy product 

consumption.23 

In this study there was no relationship between health 

attitudes or dairy consumption with housing conditions. 

Unlike a study in Germany, where poorer housing 

conditions were found to be associated with worse mental 

and physical health and 11% increase in doctor visits.24 

The relationship between housing and human wellbeing 

could be due to availability of space for physical activity.25 

The findings in this study could be due to the fact that 

participants were residents in separate houses rather than 

apartments in complex buildings.25 

CONCLUSION  

In conclusion, Palestinian women need to have better 

access to knowledge on osteoporosis to improve disease 

prevention lifestyle modifications.  In general, Palestinian 

women thought weight, menopause, physical activity are 

re;ated tp psteoporosis.  It has deterimental consequences, 

but less important than diseases like cancer and heart 

diseases.   
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