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ABSTRACT
Osteoporosis is a disease in which the density and quality of bones reduce. It is a silent thief, producing no symptoms until a 

fragility fracture occurs. 

Aim: This study aimed to assess the osteoporosis knowledge, beliefs, and preventive behaviours among female health colleges’ 
students at King Abdulaziz University. 

Materials and Methods: Design: A cross sectional descriptive design. Setting and sample: 299 female students were recruited 
from four female health faculties (nursing, dentistry, applied medical and medical rehabilitation sciences) at King Abdulaziz 
University in Jeddah. 

Tools for Data Collection: Four tools were used including: characteristics assessment questionnaire, osteoporosis knowledge 
assessment tool, osteoporosis health belief scale and osteoporosis preventing behaviours survey. 

Results: 52.5% of the study participants had moderate level of knowledge regarding osteoporosis with satisfactory level of 
knowledge regarding osteoporosis symptoms and risk of fracture (60.4%). While, there was unsatisfactory level of knowledge 
regarding osteoporosis risk factors, preventive measures and availability of the treatment (43.4%, 38.3% and 36.6% respectively). 
The beliefs of perceived susceptibility and seriousness of osteoporosis were low (53% and 57% respectively). Also, there was 
inadequate level of practicing osteoporosis preventive behaviours. Additionally, there were significant positive correlations were 
found between physical activity and perceived benefits of physical exercise and calcium intake and health motivation. In addition, 
significant negative correlations had been detected between physical activity and both of barriers to exercise and calcium intake. 
Finally, there was highly significant positive correlation between students’ knowledge regarding osteoporosis and their health 
beliefs. Conclusion and recommendations: Moderate level of students’ knowledge regarding osteoporosis was noted. Susceptibility 
and severity perception toward osteoporosis were low. Practices towards preventing osteoporosis were inadequate. Therefore, the 
researcher recommended to provide health education and prevention programs about osteoporosis targeted university students to 
narrow the gap between knowledge and practices.
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INTRODUCTION

Osteoporosis is a disease identified by a reduction in the quality 
and density of the bones. It is a silent disease, that has no signs 
until a fragility fracture occurs. McLendon [1]. The World Health 
Organization (WHO) defines osteoporosis by low bone mineral 
density (BMD) and established a diagnostic criteria using Dual-
energy X-ray absorptiometry (DEXA) to measure the BMD as a T- 
score, where T-score between +1 and −1 is considered normal in 
young healthy women,  T-score between −1 and  −2.5  diagnosed 
as osteopenia and the T- score equal or less than −2.5 diagnosed as 
osteoporosis WHO [2].

Throughout life, the human skeleton is constantly renewed by 
remodelling. Bone remodelling is a process where osteoclasts and 
osteoblasts work. Breaks down (resorption) of the aged bone done 
by osteoclasts and new bone formation done by osteoblasts Chen et 
al. [3]; Matsuoka et al. [4]. 

Besides, growth spurt in height and bone’ structure and 
composition among the children relatively slow then accelerated 
suddenly with the onset of puberty. Thereby bone strength 
influenced then the peak of bone mass reached shortly after the 
height peak is gained by the age 16 - 19 years. Then, the changes in 
the total of bone mass between age 30 and menopause appeared to 
be minimal Weaver et al. [5]; Berger et al. [6].

After achieving the peak bone mass, the resorption and 
formation remain stable at physiological conditions for one or 
two decades until age-related bone loss begins. Age-related bone 
loss is caused by increases in resorptive activity (osteoclasts) and 
reduced bone formation (osteoblasts). However, when the balance 
is disturbed, bone architecture or function will be abnormal and 
bone metabolism diseases, such as osteoporosis will occur Chen et 
al. [3]; Langdahl et al. [8].

SIGNIFICANCE OF THE STUDY

Since the majority of primary prevention programs for 
osteoporosis have focused on women in mid-life, a concern is that 
young adults may not be aware of osteoporosis risk factors and 
therefore may not be engaging in preventive behaviours Rodzik 
[8]. Moreover, young adults are a targeted group for osteoporosis 
prevention because young adulthood is a critical period in which 
many poor or inappropriate health behaviours are rooted Zarshenas 
et al. [9]. On the other hand, there is a gap in the literature about the 
change of health behaviours depending on knowledge and beliefs 
among young women and it has not been extensively studied 
Endicott [10].

In 2012, Sadat-Ali et al. [11] estimated the prevalence of 
osteoporosis for Saudi Arabian women aged more than 50 years 
to be approximately 34% compared to USA with 10.3%. These 
alarming figures on the increasing incidence of osteoporosis come 
at a time when people can easily and effectively implement many 
effective behaviours in the prevention of osteoporosis. These 
preventive behaviours decrease the risk of developing osteoporosis 
by 10-60% DeRuiter-Willems [12]; Krmoyan [13]; Gammage et al. 
[14]; Gammage [15]. Also, ten percent improvement in bone mass 
between young people can account for a 50-percent decrease in 
the risk for bone fracture in later life (US Department of Health and 
Human Services USDHHS [16].

The International Osteoporosis Foundation (IOF) in 2019 
stated that a 10% increase in peak BMD was predicted to delay 

the development of osteoporosis by 13 years. Because of this, it 
is critical that young women become better educated about the 
risk factors that lead to osteoporosis, because this illness has long 
term effects on women. In order for women to make choices about 
prevention, they need to know what osteoporosis is, how to prevent 
it, and how to perform the preventive behaviours Enteshari-
Moghaddam et al. [17]; NIH [18]. Wherefore, knowledge is an 
important factor affecting health behavior, but many researchers 
suggest that knowledge merely is insufficient in altering 
behaviours; and increased knowledge about osteoporosis does 
not always lead to change in osteoporosis behaviours Ramli et al. 
[19]; Bilal et al. [20]; De Silva et al. [21]. Therefore, this study was 
conducted to investigate knowledge about osteoporosis among the 
female students attending health colleges in KAU and their beliefs 
about the disease and risk factors in addition to their preventive 
behaviours. This in turn can lead to evidence-based interventions 
to raise awareness about osteoporosis and change subsequent 
beliefs and to make further recommendations and interventions 
regarding educational programs about osteoporosis for those the 
young adults females.

AIM OF THE STUDY

This study aimed to assess the osteoporosis knowledge, beliefs, 
and preventive behaviours among female health colleges’ students 
at King Abdulaziz University (KAU) in Jeddah.

Research Questions:

 This study was conducted to answer the following research 
questions: 

1. What are the prevailing beliefs, level of knowledge and 
preventive behaviours among female students attending health 
colleges in KAU on osteoporosis prevention activities?

2. What is the relationship between osteoporosis beliefs and 
knowledge and osteoporosis preventive behaviours among female 
students attending health colleges in KAU?

SUBJECTS AND METHODS

Research Design

     Cross-sectional descriptive design was used to conduct this 
study and to answer the research questions.

Research Setting

The current study was conducted at King Abdulaziz University, 
Jeddah and carried out at four female health faculties (faculty of 
nursing, faculty of dentistry, faculty of applied medical and faculty 
of medical rehabilitation sciences) during the academic year 1439-
1440 H.

Subjects

A convenience sample of 299 students were recruited from the 
previously mentioned setting. The sample size was calculated using 
Raosoft software with the following input; 5.0% margin of error 
(95.0% confidence level) and 1159 students (faculty of nursing 
were 370, faculty of dentistry were 385, faculty of applied medical 
were 272 and faculty of medical rehabilitation sciences were 132) 
Raosoft Inc. [22]. The calculated sample using Raosoft software 
were 289 students. Ten students were added over the calculated 
sample for the possibility of dropout.
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Tools for Data Collection

The data was collected using the following four tools:

Characteristics assessment questionnaire: This tool was 
developed by the researcher based on the review of literatures. It 
includes questions regarding characteristics (age, gender, height, 
weight, marital status, educational level, type of college, receiving 
previous knowledge about osteoporosis and family history of 
osteoporosis).

Osteoporosis knowledge assessment tool (OKAT): This 
tool was developed by Winzenberg et al. [23] and translated by 
the researcher into Arabic language, then revised by 5 experts. It 
is formed of 20 questions with four basic themes; understanding 
the osteoporosis symptoms and risk of fracture (Q1,2,8,9&11),  
osteoporosis risk factors (Q 3,4,5,6,7,12 &18), preventive measures 
as physical activity and diet to prevent from osteoporosis (Q 
10,13,14,15,16,17) and availability of the treatment (Q 19 &20), 
with ≥ 60% consider satisfactory level of awareness regarding 
these previous themes. The question responses were either “true”, 
“false” or “don’t know “ options. The correct answer was given 
1 score, while, the incorrect answer and the response for “ don’t 
know” were given “zero”. The maximum scores for this tool was 20, 
this score was multiplied by 5 to get 100, then categorized as follow:

Poor for scores less than 40 (< 8 out of 20)

Moderate for scores range from 40-59 (8- 11.9)

Good for scores of 60 or more (≥ 12 out of 20)

Osteoporosis health belief scale (OHBS): This scale was 
developed by Kim et al. [24] and translated to Arabic language by 
the researcher, then revised by 5 experts. It involves 42 statements 
under seven subscales (susceptibility, severity, benefits to exercise, 
benefits to calcium intake, barriers to exercise, barriers to calcium 
intake, and health motivation) based on health beliefs model (each 
subscale involves six statements). A 5-point Likert scale was used to 
rate each item with 1 = strongly disagree, 2 = disagree, 3 = neutral, 
4 = agree, and 5 = strongly agree. The possible range of scores is 
between 42 to 210 for the total health belief scale and the possible 
range for each subscale is 6 to 30 scores. The highest scores indicate 
strong or high beliefs and the lowest scores indicate poor beliefs 
about osteoporosis. 

Osteoporosis preventing behaviours survey (OPBS): This 
survey was developed by Doheny [25] and translated to Arabic 
language by the researcher, then revised by 5 experts. It was 
consisted of 39 descriptive items that addresses osteoporosis 
preventing behaviours involving the categories of activities/
exercise, dietary intake of calcium, and other risk factors (smoking, 
alcohol use, use of hormonal therapy, use of non-hormonal therapy 
and other medications that affect bone density) for both young and 
post menopause women. After that, it was modified by Edmonds 
[26] to eight-items survey only including specific items related 
to young adults and the other items related to menopause were 
eliminated.

  The survey comprised of eight questions as follows; questions 
from one to three ask about milk, yogurt and cheese consumption 
per week in the form of multiple-choice questions with eleven 
choices. Question four asks about the calcium supplement 
consumption with responses either “ yes” or “ no”. Questions five 
and six assess the physical activity performed per week (both 

weight and non-weight bearing exercises) in the form of multiple-
choice question with eight choices.

Questions seven includes a seven-day physical activity recall 
(7dPAR) which provides details regarding the duration and intensity 
of physical activity. It is used as a reference for quantifying the types 
of physical activity by using metabolic equivalent of task (MET) as 
follow; sedentary behavior (i.e., 1.0-1.5 METs), light-intensity (1.6-
2.9 METs), moderate-intensity (3-5.9 METs), and vigorous-intensity 
(≥6 METs) activities. The compendium of physical activities was 
used to code each recorded activity by the participants for analysis 
and representing the specific activities performed with their 
respective metabolic equivalent of task (MET) intensity levels. 
A MET values defined as the ratio of the work metabolic rate to a 
standard resting metabolic rate (RMR) and is a commonly used 
method for capturing intensity of the physical activity Ainsworth et 
al. [27]; Howley [28]. Question eight compares the physical activity 
in the last week with the activity done in the past three months, 
with three possible choices: “ more”, “less” or “ about the same”.

Scoring system for osteoporosis preventing behaviours 
survey: To score the first three questions; the responses denoting 
less than four serving a week were considered “inadequate intake” 
and given one score, the responses denoting five servings a week 
to one serving a day were considered “moderate intake” and given 
two score while, the responses denoting two to three servings a day 
were considered “adequate intake” and  given three score.

Regarding the scoring of question four, the responses were 
“yes” or “no”, “yes” was given one score and “no” was given “zero”.

In the question five and six, the responses were scored as follow:  

less than 10 minutes per week was given 1 score 

10-15 minutes for 1 to 2 times per week was given two score 

10-15 minutes for 3 to 4 times per week was given three score 

10-15 minutes for 5 to 7 times per week was given four score 

20-30 minutes for 1 to 2 times per week was given five score 

20-30 minutes for 3 to 4 times per week was given six score 

20-30 minutes for 5 to 7 times per week was given seven score 

more than 30 minutes per day was given eight score.

The total score of the previous six questions were summed 
up, the possible score of the total OPBS ranges from 5-26. The 
higher scores denoting better engagement in good osteoporosis 
preventive behaviour and vice versa. The 7dPAR was analysed by 
computing the total MET/minute per week for each participant. 
According to the world confederation of physical activity (WCPT) 
in 2018, the current WHO guidelines for adequate level of weekly 
MET/minute is between 600-1200 MET minutes per week and the 
new recommendation to gain more health when achieving 3000-
4000 MET minutes per week. The 7dPAR of each subject was 
analysed by the researcher by assigning the MET value for each 
activity according to the compendium of the physical activity. Then 
multiplying it by the total minutes of the self-reported activity. This 
process was done for every activity listed per day. The weekly MET/
minute was determined by summing up the totals of MET/minute 
for each day together. The number and percent for each choice in 
question eight were calculated.



                    Ensherah Saeed Althobiti

       2020 Open Access Journal of Biomedical Science       Open Acc J Bio Sci. August - 2(5): 523-534C

Research Article

526

Tools Validity

The Arabic questionnaires were revised by five experts 
in the field of nursing in faculty of nursing in KAU to test the 
face and content validity in term of content clarity, relevance, 
comprehensiveness, representativeness, logical consequence, 
appropriateness of the content to achieve the study aim and 
accurateness. The questionnaires were modified according to the 
experts’ feedbacks (modifications were in the form of rephrasing of 
some statements).

Tools Reliability 

Reliability analysis had been performed for all study 
questionnaires to test the internal consistency using Alpha 
Cronbach test. Firstly, osteoporosis knowledge assessment tool 
(OKAT) reliability analysis for the internal consistency was 0.716 
Cronbach Alpha or 71.6% indicating a high internal consistency. 
Secondly, osteoporosis health belief scale reliability analysis was 
0.904 Cronbach Alpha or 90% which indicates excellent internal 
consistency. Finally, the reliability analysis for the questions related 
to physical activity was carried out for questions 5 and 6 only and it 
was 0.585 or 58.5% indicate a moderate internal consistency which 
was generally acceptable considering that it was only a 2-item 
measures. According to a small number of scale items would violate 
tau-equivalence and give a lower reliability coefficient. The overall 
reliability tests of the study questionnaires showed 0.735 or 73% 
indicating high internal consistency.

Data collection Process

a)  After obtaining the administrative approval to conduct the 
study and contacting the educational affairs department, the data 
was collected two hours per day, two days per week for every 
faculty. The available students in those hours were recruited. 

b) The students’ written consents were obtained after 
explaining the aim of the study and assuring the confidentiality and 
anonymity, as well as their right to refuse and withdraw from the 
study. 

c)   The students were given the questionnaires during their 
presence in the lobby or the class between or after the lectures’ 
times.

d)    The questionnaires needed approximately 10 - 20 minutes 
to be filled up.

e)  The researcher was the only person distributing and 
responding to students’ inquiry.

f)  The researcher reviewed each collected questionnaire to 
assure its completeness and if there is any missing data. 

g)  The data was collected by the researcher over two months, 
started from the beginning of February 2019 to the end of March 
2019. 

h)   The collected data was kept in locked locker and it will be 
destroyed after one year.

Data Analysis

Statistical Packages for Software Sciences (SPSS) version 21 
has been used to perform all statistical analysis for this study SPSS 
Inc. [29]. Descriptive statistics has been presented as numbers, 

percentages and mean (SD) whenever appropriate. Inferential 
statistics has been used to analyse the relationship between 
variables. The relationship between both categorical variables 
(dependent variable vs independent variables) has been calculated 
using chi square test ( x^2 ), while the statistical association of 
two categorical variables (dependent) vs continuous variables 
(independent) has been calculated using independent t-test. One-
way Anova was used for three or more categorical variable vs 
continuous variable. Correlation procedures were also conducted 
using Spearman Rho correlation. Normality test were conducted 
using Shapiro Wilk Test.  The significant of the results was 
categorized as follow; P-value ≤ 0.05 was considered statistically 
significant and P-value ≤ 0.01 considered high statistically 
significant while P-value > 0.05 was considered non-significant.

RESULTS

Table 1: Characteristics of Study Participants (n=299).

Characteristics N (%)

Age in years

19 – 20 151 (50.5%)

>20 148 (49.5%)

Mean ± SD = 20.7 ± 1.21

Marital Status

Single 288 (96.3%)

Married 10 (03.3%)

Divorced 01 (0.30%)

Name of the college

Nursing college 138 (46.2%)

Dentistry college 49 (16.4%)

Applied medical sciences college 73 (24.4%)

Medical laboratory technology 40 (13.4%)

Diagnostic radiology technology 11 (03.7%)

Clinical nutrition 22 (07.4%)

Medical rehabilitation services 
college 39 (13.0%)

Physical therapy 13 (04.3%)

Respiratory therapy 12 (04.0%)

Occupational therapy 14 (04.7%)

Academic Year Level

Second year 181 (60.5%)

Third year 51 (17.1%)

Fourth year 67 (22.4%)

Receiving Previous Knowledge about Osteoporosis

Yes 163 (54.5%)

No 136 (45.5%)

BMI level*

Underweight (<18 kg/m2) 44 (14.7%)
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Normal (18 – 24.9 kg/m2) 200 (66.9%)

Overweight (25 – 29.9 kg/m2) 45 (15.1%)

Obese (≥30 kg/m2) 10 (03.3%)

Family History of Osteoporosis

Yes 62 (20.7%)

No 237 (79.3%)

If yes, degree of relationship**

First degree 21 (33.9%)

Second degree 41 (66.1%)

*Body Mass Index (BMI) = wight/((hight )^2) 

**Only participants who had family history of osteoporosis 
were included in the analysis.

Two hundred ninety-nine female health- colleges students 
were recruited to evaluate their knowledge, beliefs and behaviours 
regarding Osteoporosis. The results of the current study were as 
follow: Regarding the characteristics of the study participants, Table 
1 shows that, the mean age of the study participants was 20.7 (SD 
= 1.21) years. With regards to the level of BMI, 66.9% had normal 
BMI. Also, the table shows that, 96.3%of the study participants 
were single, 46.2% were enrolled in nursing college, 60.5% of the 
study participants were in their second academic year. In addition, 
54.5% of the study participants had previously received knowledge 
about osteoporosis and 20.7% reported having a family member 
with osteoporosis (33.9% first degree relative; 66.1% second 
degree relative).

Table 2: Study Participants’ Knowledge Regarding Osteoporosis (n=299).

Statement Model Answers Correct Answer N (%)

Osteoporosis Symptoms and Risk of Fracture

Osteoporosis leads to an increased risk of bone fractures TRUE 291 (97.3%)

Osteoporosis usually causes symptoms (e.g. pain) before fractures False 28 (09.4%)

By age 80, the majority of women have osteoporosis TRUE 240 (80.3%)

From age 50, most women can expect at least one fracture before they die TRUE 103 (34.4%)

It is easy to tell whether I am at risk of osteoporosis by my clinical risk factors TRUE 238 (79.6%)

Osteoporosis Risk Factors

Having a higher peak bone mass at the end of childhood gives no protection 
against the development of osteoporosis in later life FALSE 156 (52.2%)

Osteoporosis is more common in men FALSE 216 (72.2%)

Cigarette smoking can contribute to osteoporosis TRUE 157 (52.5%)

White women are at highest risk of fracture as compared to other races TRUE 45 (15.1%)

A fall is just as important as low bone strength in causing fractures TRUE 126 (42.1%)

There is a small amount of bone loss in the ten years following the onset of 
menopause FALSE 34 (11.4%)

Family history of osteoporosis strongly predisposes a person to Osteoporosis TRUE 174 (58.2%)

Preventive Measures

Any type of physical activity is beneficial for osteoporosis FALSE 55 (18.4%)

An adequate calcium intake can be achieved from two glasses of milk a day TRUE 163 (54.5%)

Sardines and broccoli are good sources of calcium for people who cannot take 
dairy products TRUE 159 (53.2%)

Calcium supplements alone can prevent bone loss FALSE 188 (62.9%)

Alcohol in moderation has little effect on osteoporosis. TRUE 18 (06.0%)

A high salt intake is a risk factor for osteoporosis TRUE 102 (34.1%)

Availability of the Treatment

Hormone therapy prevents further bone loss at any age after menopause TRUE 109 (36.5%)

There are no effective treatments for osteoporosis available in KSA FALSE 110 (36.8%)

Table 2 describes study participants’ response to osteoporosis 
knowledge assessment tool (OKAT). Based on the results, 97.3% of 
the study participants knew that osteoporosis lead to an increased 
risk of bone fractures and 80.3% were aware that the majority of 
women by the age of 80 have osteoporosis. Moreover, 54.5% knew 
that an adequate amount of calcium intake can be achieved from 

two glasses of milk a day and 52.2% knew that having a higher 
peak bone mass at the end of childhood gives protection against 
the development of osteoporosis in later life. While only 18.4% 
were aware that not any type of physical activity is beneficial for 
osteoporosis and only 9.4% knew that osteoporosis (silent disease) 
causes no symptoms before fractures.
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Regarding the four basic osteoporosis knowledge themes, it 
was found that, mean percent scores for osteoporosis symptoms 
and risk of facture was 60.4% which indicates a satisfactory level of 
awareness regarding osteoporosis symptoms and risk of fracture. 
While unsatisfactory level of awareness regarding osteoporosis 

risk factors, preventive measures and availability of the treatment 
were founded with mean percent scores 43.4%, 38.3% and 36.6% 
respectively. The overall mean percent score of OKAT questionnaire 
was 45.4% (Table 3).

Table 3: Means and standard deviation of the study participants’ knowledge themes scores regarding osteoporosis 
(n=299).

Basic OKAT Themes No. of Items Range Mean ± SD Mean (%)

Osteoporosis symptoms and risk of fracture 5 0 – 25 15.1 ± 4.42 60.40%

Osteoporosis risk factors 7 0 – 35 15.2 ± 7.02 43.40%

Preventive measuresa 6 0 – 30 11.5 ± 6.09 38.30%

Availability of the treatment 2 0 – 10 3.66 ± 3.41 36.60%

Total OKAT Score 20 0 – 100 45.4 ± 13.99 45.40%

aPreventive measures as physical activity and diet to prevent osteoporosis.

Figure 1: Level of Knowledge Regarding Osteoporosis among the Study Participants.

Figure 1 shows the level of study participants’ knowledge 
regarding osteoporosis. Based on study finding, it was found that, 
52.5% of the study participants had a moderate level of knowledge 
regarding osteoporosis while 29.4% had poor level of knowledge 
and only 18.1% had good level of knowledge. With regards to 
osteoporosis health belief (OHB), it was found that, mean percent 
scores for perceived susceptibility and seriousness subscales 
were 53% and 57% respectively, which denoting low perceived 

susceptibility and seriousness regarding osteoporosis. Also, there 
were low perceived barriers for exercise and calcium intake with 
mean percent scores 49.3% and 45% respectively. While, the benefits 
of exercise and calcium intake in addition to health motivations 
revealed high perception with mean percent scores78.7 %, 75.7 % 
and 65.7 % respectively. Also, the total OHB scores indicated high 
perceived health beliefs regarding osteoporosis with mean percent 
60.5 % (Table 4).

Table 4: Means and standard deviation of the osteoporosis health beliefs scores (OHB) (n=299).

OHB Subscale Possible Range Mean ± SD Mean % Interpretation

Susceptibility 6 – 30 15.9 ± 4.77 53 Low perceived susceptibility

Seriousness 6 – 30 17.1 ± 4.82 57 Low perceived seriousness

Benefits of exercise 6 – 30 23.6 ± 4.89 78.7 High perceived exercise

Benefits of calcium intake 6 – 30 22.7 ± 4.56 75.7 High perceived calcium intake

Barriers to exercise 6 – 30 14.8 ± 4.40 49.3 Low perceived barriers

Barriers to calcium intake 6 – 30 13.5 ± 4.16 45 Low perceived barriers

Health motivation 6 – 30 19.7 ± 4.57 65.7 High perceived health motivation

Total OHB score 42- 210 127.2 ± 17.2 60.5 High perceived OHB
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Table 5: Assessment of osteoporosis preventive behaviours 
among study participants related to dietary calcium 
intake(n=299).

Dietary calcium intake N (%)

Milk Consumption Per Week

Inadequate 222 (74.2%)

Moderate 58 (19.4%)

Adequate 19 (06.4%)

Yogurt Consumption Per Week

Inadequate 256 (85.6%)

Moderate 25 (08.4%)

Adequate 18 (06.0%)

Cheese Consumption Per Week

Inadequate 168 (56.2%)

Moderate 108 (36.1%)

Adequate 23 (07.7%)

Taking Calcium Supplement

Yes 27 (09.0%)

No 272 (91.0%)

Table 6: Assessment of osteoporosis preventive behaviours 
among study participants related to physical activity 
(n=299).

Physical activity N (%)

Weight Bearing Exercise

<10 minutes per week 134 (44.8%)

10-15 minutes, 1 to 2 times per week 57 (19.1%)

10-15 minutes, 3 to 4 times per week 30 (10.0%)

10-15 minutes, 5 to 7 times per week 12 (04.0%)

20-30 minutes, 1 to 2 times per week 12 (04.0%)

20-30 minutes, 3 to 4 times per week 20 (06.7%)

20-30 minutes, 5 to 7 times per week 18 (06.0%)

More than 30 minutes per day 16 (05.4%)

Non-Weight Bearing Exercise

<10 minutes per week 244 (81.6%)

10 – 15 minutes, 1 to 2 times per week 30 (10.0%)

10 – 15 minutes, 3 to 4 times per week 05 (01.7%)

10 – 15 minutes, 5 to 7 times per week 07 (02.3%)

20 – 30 minutes, 1 to 2 times per week 03 (01.0%)

20 – 30 minutes, 3 to 4 times per week 01 (0.30%)

20 – 30 minutes, 5 to 7 times per week 05 (01.7%)

More than 30 minutes per day 04 (01.3%)

Table 5 presents the results of osteoporosis preventive 
behaviours related to dietary calcium intake among the study 
participants. Based on the results in this table, it was found that, 
74.2% consumed inadequate amount of milk per week, 85.6 % 
consumed inadequate amount of yogurt per week and 56.2% 
consumed inadequate amount of cheese per week whereas only 
9% were taking calcium supplements. Table 6 elaborates the 
assessment of osteoporosis preventive behaviours (OPBS) related 
to physical activity among study participants. It was found that, 
44.8% were performing weight bearing exercise for less than 10 
minutes per week while only 5.4% were performing vigorous 
weight bearing exercise for more than 30 minutes per day. On the 
other hand, 81.6% were exercising a non-weight bearing exercise 
for less than 10 minutes per week while only 1.3% were performing 
a vigorous non-weight bearing exercise for more than 30 minutes 
per day.

Table 7: Correlation between, knowledge, beliefs and 
calcium intake with physical activity (Sqrt MET/MIN) (n=299).

Parameters r P-value

Total OKAT 0.161 0.137

Calcium intake -0.065 0.547

Total OHBS 0.065 0.552

Susceptibility -0.019 0.859

Seriousness 0.019 0.861

Benefits of exercise 0.254 0.017*

Benefits of calcium 
intake 0.326 0.002**

Barriers to exercise -0.284 0.008**

Barriers to calcium 
intake -0.237 0.027*

Health motivation 0.343 0.001**

Sqrt - Square root; MET - Metabolic Equivalent of Task; 
OPBS - Osteoporosis Preventing Behaviour Survey; OHBS 
- Osteoporosis Health Belief Scale; OKT - Osteoporosis 
Knowledge Assessment Tool. 

*Significant at p≤0.05 level (2-tailed).

**Highly significant at p≤0.01 level (2-tailed).

With regards to the level of physical activity among the study 
participants in accordance to MET minutes per week, it was observed 
from this figure that, the level of physical activity among 49.4 % of 
the study participants was inadequate, while, the level of physical 
activity among 25.3% was adequate and 25.3% were performing 
physical activity more than the adequate level. Also, it was found 
that, metabolic equivalent of task (MET) mean scores were 885.9 
(SD = 879.05) (Figure 2). A Spearman’s rank correlation coefficient 
was conducted to determine the correlations between participants’ 
knowledge, beliefs regarding osteoporosis and calcium intake with 
physical activity. The result in Table 7 indicates that, there were 
significant positive correlations were found between physical 
activity and benefits of exercise subscale mean scores (r=0.254, 
p=0.017), benefits of calcium intake subscale (r=0.326, p=0.002) 
and health motivation subscale (r=0.343, p=0.001). On the other 
hand, negative significant correlations had been detected between 
physical activity and both of barriers to exercise and calcium intake 
subscale (r=-0.284, p=0.008; r=-0.237, p=0.027) respectively.
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Figure 2: Level of Physical Activity among the Study Participants According to Metabolic Equivalent of Task (MET) 
Minutes per Week (n=87).

*n= 87: number of students who actively participated in physical activity in the last seven days.

Statistical analysis using Spearman rho correlation was 
conducted to measure the correlations between knowledge, 
beliefs and physical activity with calcium intake. The result in 
this table shows that, there was no significant correlation has 
been observed. Spearman rho correlation conducted between the 
study participants’ osteoporosis preventing behaviour and their 
osteoporosis knowledge revealed that, there was no statistically 
significant correlation between them (rho=0.111, p=0.056). When 

finding the correlation between the study participants’ osteoporosis 
preventing behavior and their health belief, it was found that, 
there was no statistically significant correlation between them 
(rho=0.021, p=0.717). When correlating the study participants’ 
osteoporosis knowledge and their health beliefs, it was found that, 
there was highly significant positive correlation was determined 
between them (rho=0.253, p=<0.001) (Figure 3).

Figure 3: Spearman rho correlation between the study participants’ osteoporosis knowledge and their health belief.

DISCUSSION

The present study was conducted to determine the knowledge, 
beliefs and behaviours regarding osteoporosis among female 
students in health colleges at King Abdulaziz University. 

Interpretation of the results

Concerning study participants’ characteristics, the findings 
of the current study revealed that, more than half of the study 
participants had received previous information about osteoporosis 
through courses or something else which considered insufficient 
as they are health-college students. Because young women do not 
perceive themselves to be susceptible to osteoporosis, they are not 
concerned to get information regarding this disease. Also, it may be 
due to the lack of public awareness campaigns or unavailability of 
frequent courses about osteoporosis and its preventive measures 
to promote women’s health. 

The current study finding is not concurrent with the study 
conducted in United Arab Emirates by Al-Hemyari et al.  [30] 
to evaluate the knowledge, attitude and practice of university 
students towards osteoporosis and found that, 96% of their study 
participants had previous knowledge about osteoporosis.

Also, it was found that, one-fifth of the study participants 
reported having a family member affected with osteoporosis. 
This finding was almost the same with the finding of the study 
conducted by Akhtar et al. [31], who found that, 20% of their 
study participants had a positive family history of osteoporosis.  
While, it is not consistent with the findings of the study conducted 
by Almalki et al. [32] in Saudi Arabia to assess the knowledge 
on symptoms, risk factors, preventive measures and treatment 
regarding osteoporosis in healthy women of child bearing age in 
Fauji Foundation Hospital. And the study conducted by Mortada et 
al. [33] to assess the osteoporosis knowledge among 140 Medical 
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Interns from nine Medical Schools in Saudi Arabia., which revealed 
a positive family history of osteoporosis reported by 36.7 % and 
32.9% of the study participants respectively. 

Also, the same is not consistent with the findings of the 
study conducted by Abdullah [34] to determine risk factors and 
awareness with preventive measures for osteoporosis among 225 
nursing students in King Abdulaziz University, Jeddah, KSA which 
found that, almost one third (32%) of the study participants have 
family history of osteoporosis. All of these results indicate high 
incidence of osteoporosis within the Saudi community which 
emphasise the importance of engagement in the osteoporosis 
preventive behaviours.                  

The assessment of the current study participants’ knowledge 
regarding osteoporosis revealed that, the mean percent scores of 
study participants’ knowledge regarding osteoporosis was less 
than fifty percent (9.8 out of 20). By comparison of this finding 
with the findings of other studies which used the same tool (OKAT) 
for measuring the knowledge about osteoporosis, Senosy [35] 
reported that, the mean scores about osteoporosis knowledge 
among 393 students from five randomly selected colleges of Beni-
Suef University in Egypt was 11 out of 20.  

Also, the current study finding was to some extent near the 
findings of Bilal et al. [20], who found that, the mean percent scores 
of osteoporosis knowledge among female medical school entrants 
was 33.2% and the result of the study conducted by Sayed-Hassan 
et al. [36], to determine the level of osteoporosis knowledge and 
beliefs among 359 nursing college students in Damascus, who 
stated that, the mean scores of the nursing students’ knowledge in 
their study was 7.9 out of 20. 

In relation to the study participants’ level of knowledge, the 
current study revealed that, more than half of them had  moderate 
level of knowledge regarding osteoporosis (40- 60%), less than one 
third of the study participants had poor level of knowledge (<40%), 
while only less than one-fifth of the study participants had good 
knowledge (>60%). This finding is consistent with the findings of  
De Silva (2014) who conducted a study among the female medical 
school entrants to determine the knowledge, beliefs and practices 
regarding osteoporosis among 186 young females entering medical 
schools in Sri Lanka and found that, 51.6% of the study participants 
had an average score on the knowledge about osteoporosis, and 
40.8% had a poor score. 

The same finding is almost similar to what is reported by Bilal 
et al. [20], who conducted a study to assess knowledge, attitudes 
and practices about osteoporosis among 400 female medical school 
entrants in Karachi, which revealed that 49.0% of the female medical 
school entrants had an average score of knowledge, 41.0% had a 
poor score while only 8.0% of the study participants had a good 
score. This may be due to the lack of focusing on osteoporosis in 
the faculties’ curriculum or they may deal with it as an unimportant 
topic. 

In relation to the four basic themes regarding osteoporosis 
knowledge. The result of the study indicated that, there was a 
satisfactory level of knowledge regarding osteoporosis symptoms 
and risk of fracture. While, there was unsatisfactory level of 
knowledge regarding osteoporosis risk factors, preventive 
measures and availability of the treatment. These findings are 
close to what is found in the study conducted by Sayed-Hassan et 
al. [36] which conducted among female nursing school students in 

Damascus which found that, the mean percent scores of knowledge 
regarding osteoporosis symptoms and risk of fracture, osteoporosis 
risk factors, preventive factor and availability of the treatment were 
50%, 32.8%, 45% and 25% respectively. 

The osteoporosis health belief model contributes to 
understanding the preventive behaviours which are followed. The 
overall perceived osteoporosis health belief mean score in the 
current study is 127.2 ± 17.2 SD out of 210 with mean percent score 
60.5%. Furthermore, among osteoporosis health belief subscales, it 
was found that there are high perceived benefits of exercise, high 
perceived benefits of calcium intake and high perceived health 
motivation. 

These findings are consistent with the findings of the study 
conducted by Edmonds et al. [37] to examine the relationships 
between osteoporosis knowledge, beliefs and calcium intake 
among 792 college students at mid-western regional university 
in the US; who reported presence of high perceptions to benefits 
of exercise and calcium intake among college students. The high 
perceived benefits of exercise and calcium intake could be due to 
the great emphasis on benefits of exercise and benefits of calcium 
intake via health programs and advertisements in the mass media 
and internet. While, the high perceived health motivation may be 
because the study participants are of health colleges so, they get 
health information through their courses and are motivated to 
follow the health recommendations to keep healthy. 

In contrast, the current study revealed presence of low 
perceived susceptibility, low perceived seriousness, low perceived 
barriers to exercise and low perceived barrier to calcium intake. 
These findings related to low perceived susceptibility, low perceived 
barriers to exercise and low perceived barrier to calcium intake are 
consistent with the findings of the study conducted by Nguyen [38] 
who reported low to moderate perception of seriousness among 
their studies participants. From the researcher’s point of view, the 
possible explanation for this finding is that, the study participants 
do not see themselves vulnerable to osteoporosis as they are still 
young and they belief that osteoporosis is an older adults’ disease. 
Also, they beliefs that the disease is not a serious or life-threatening 
disease compared to other diseases, such as heart diseases, HIV, 
cancer and diabetes pose more serious health consequences than 
osteoporosis Khan et al. [39]. Even the positive view to calcium 
intake and physical activity and low barrier to calcium intake 
and physical exercise, it still not translated effectively to act by 
adequately practicing a preventive behaviour toward osteoporosis. 
The lower perceptions of both susceptibility and seriousness to 
osteoporosis had more influence on them than the other good 
perceptions (low perceptions to the barrier of calcium intake and 
physical activity and high perceptions to the benefits to the both 
preventive behaviours). 

The adherence to dietary calcium intake is vital to the long-term 
improvement of bone health. As this is one of the most important 
factors to osteoporosis preventive behaviour, an assessment of 
dietary calcium intakes is needed in order to come up with a better 
approach NIH [40]. The current study result indicated that, most 
of the study participants don’t consume adequate amounts of milk 
or yogurt per week. While, in relation to cheese consumption per 
week, it was found that few numbers of them consume adequate 
amount and more than one third consume moderate amount of 
cheese. Also, the minority receive calcium supplement regularly.
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These findings are congruent with study done by Edmonds et 
al.  [37] who found that the consumptions of milk, yogurt, cheese 
per week appears inadequate amounts by 62.5 %, 94 % and 56% 
of their study participants respectively, whereas only 10.7 % were 
taking calcium supplements. These could be due to their preference 
as they may prefer the fast food over this food also the availability of 
the junk food, sweets and coffee everywhere in the university which 
leads to increase the appetite for it.

Concerning the physical activities, this study revealed that, 
less than half of the study participants engaged in a weight bearing 
exercise for only less than 10 minutes per week, a few number 
were performing weight bearing exercise for more than 30 minutes 
per day and the majority of them engaged in a non-weight bearing 
exercise for only less than 10 minutes per week while very few 
number were performing a non-weight bearing exercise for more 
than 30 minutes per day. 

These results denoting inadequate level of physical activity and 
not meeting the WHO recommendation regarding physical activity 
(150 minutes of moderate-intensity physical activity/ week or 75 
minutes of vigorous-intensity physical activity/ week) WHO [41]. 
These findings are not congruent with the finding of the study 
done by Edmonds et al. [37] who found that 13.3 % of their study 
participants engaged in a weight bearing exercise for only  less than 
10 minutes per week while 15.7% were performing weight bearing 
exercise for more than 30 minutes per day and 57.7% of the study 
participants engaged in a non-weight bearing exercise for only 
less than 10 minutes per week while only 3 % were performing 
a non-weight bearing exercise for more than 30 minutes per day. 
Unfortunately, this is a challenging reality to public health in Saudi 
Arabia and highlights the important of increasing public awareness 
regarding physical activity.

Regarding physical activity based on metabolic equivalent 
of task (MET) / minutes per week, the study revealed that, more  
than half of the study participants who perform physical activity 
(n= 87out of 299) perform adequate or more than adequate level 
of physical activity and meet the recommended level of physical 
activity by  WHO in 2015  (600-1200 MET minutes per week). 
Moreover, the mean score of MET/ minutes per week for all the 
study participants who perform physical activity was 885.87 Unlike, 
Edmonds et al. [37] founds that, the mean of the MET minutes per 
week in their study was 1212.46. The findings of this study may 
be due to the sedentary lifestyle which most of the youth live as a 
result of availability of the internet and smart devices which occupy 
their life or may be because the study participants were selected 
from practical colleges where they are occupied by their study and 
frequent assignments. 

Spearman correlation was used for data analysis to find the 
correlations between study participants’ knowledge regarding 
osteoporosis and their practicing for physical activities. The analysis 
revealed that, there was no correlation between them; this finding 
may be due to the fact that knowledge about the disease only is not 
enough for practicing physical activities by the study participant; 
and they need motivation and encouragement also to practice it.

Studying the correlations between study participants’ health 
beliefs regarding osteoporosis and physical activities revealed 
presence of positive correlations between physical activity and 
perceived benefits of exercise, perceived benefits of calcium intakes 
and health motivation while, there was a negative correlation 
between physical activity and barrier to exercise and barrier to 

calcium intakes. Almost the same results were founded by the 
study conducted by Gammag and Klentrou who were investigating 
whether the expanded Health Belief Model could predict calcium 
intake and physical activity in 510 adolescent girls from 8 different 
schools; and found that, physical activity was positively related 
to health motivation and negatively associated with calcium and 
exercise barriers. 

These results indicate that, the higher the perception of exercise 
and calcium intake benefits and the higher health motivation in 
addition to the lower perception to the barrier to exercise, the 
higher the level of the study participants’ engagement in physical 
activity to reduce the risk of osteoporosis.

Regarding the correlation between study participants’ 
knowledge and health beliefs about osteoporosis, it was found that, 
there was positive correlation between the participants’ knowledge 
and their health belief. This finding is contradiction with the finding 
of the study done by Ziccardi et al. [42]; Sedlak et al. [43]; kasper, 
et al. [44] who found that, there are no relation between the study 
participants’ knowledge and health beliefs regarding osteoporosis. 
The current study finding may highlight the positive effect of the 
participants’ knowledge on their beliefs, which in turn will increase 
the level of study participants’ engagements in osteoporosis 
preventive behaviours.

Studying the correlation between the study participants’ 
osteoporosis preventing behavior and their health belief revealed 
absence of correlation between them. This finding is incongruent 
with the study done by Aree-Ue [45] to examine the differences in 
osteoporosis knowledge, health beliefs, and preventive behaviours 
between younger and older Thai women; and found that, health 
beliefs about osteoporosis were significantly related to osteoporosis 
preventive behaviour for the older group, but not for the younger 
group [46].

LIMITATION                                            

This study had some limitations to be considered: The study 
was accessed into four university health programs only (nursing, 
dentistry, applied medical sciences, medical rehabilitation services), 
while faculty of medicine and pharmacy were not included in the 
study sample, because their recruitments were very difficult during 
pilot study as they were very busy most of the time. Therefore, 
this may not represent other health sciences students’ knowledge, 
beliefs and behaviours.

The convenience sampling methods used limits the 
generalization of the study results. Also, the sample doses not fully 
represent all university students across Saudi Arabia, since the 
study participants were drawn from one university in Jeddah, Saudi 
Arabia. Therefore, random sampling method is suggested for future 
studies.

CONCLUSION

Based on the study results, the study questions were answered. 
The current study concluded the following: More than half of the 
studied female health science students had moderate level of 
knowledge toward osteoporosis. There was unsatisfactory level 
of knowledge regarding osteoporosis risk factors, preventive 
measures and availability of the treatment.  The beliefs of perceived 
susceptibility and seriousness of osteoporosis were low, which may 
explain the concluded inadequate level of practicing osteoporosis 
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preventive behaviours by the study participants (calcium intake and 
physical exercise). Also, the level of physical activity was affected 
positively by the perceived benefits of exercise, perceived benefits 
of calcium intake and perceived health motivation. In addition, 
the level of physical activity was affected negatively by the both 
perceived barriers to exercise and perceived barriers to calcium 
intake, this means that, the lower the perception of barriers to 
exercise and calcium intake, the higher practicing physical activity.

Furthermore, there was a positive relation between the female 
health science students’ knowledge regarding osteoporosis and 
their health beliefs, this denoting that, the higher knowledge of 
osteoporosis among those students had influenced their health 
beliefs positively towards osteoporosis.

RECOMMENDATIONS

According to the study result, the researcher recommended 
to provide health education and prevention programs about 
osteoporosis targeted university students or even to include it in 
the curriculum to raise their awareness toward osteoporosis and 
to ensure the accuracy of information provided. Also, to narrow 
the gap between knowledge and practices in order to reduce the 
burden of the disease on the community.
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