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ABSTRACT
Objectives: Osteoporosis is a crucial health concern, common in older people regardless of their gender. Improving knowl-

edge about osteoporosis raises awareness among older adults. The aims of this study were to assess the older adults knowledge 
and beliefs about osteoporosis based on their socio-demographic characteristics; and, to examine the effectiveness of the educa-
tional program on their knowledge and health beliefs.

Design: Quasi-experimental research design was used.
Methods: The study utilized a one-group pretest-posttest design with a convenience sample of 200 older adults, 75.5% of 

them were females. Data were collected using Osteoporosis Knowledge Test scale (OKT) and Osteoporosis Health Belief Scale 
(OHBS).

Results: The findings showed that there was significant increase in knowledge scores after the implementation of the educa-
tional program. Furthermore, there was a benefit of calcium intake and significant difference in regard to participants gender, 
and level of education.

Discussion: The intervention of our study has led to an increase in knowledge about osteoporosis among the studied older 
adults after the program. This result is consistent with many other studies on the education and exercise programs to improve 
osteoporosis knowledge of older adults.

Conclusion: The educational program has positively affected the older adults patients knowledge, attitude, and belief in the 
prevention and treatment of osteoporosis.
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INTRODUCTION

According to the American Academy of Orthopedic Surgeons 
(AAOS), osteoporosis is a serious public health problem and a wide-
spread chronic metabolic disorder (Surgeons, 2015). It is defined as "a 
systemic skeletal disease characterized by low bone density and 
micro-architectural deterioration of the bone tissue with a consequent 
increase in bone fragility that greatly increases the risk for fractures  
(Blanchard et al., 2019). Currently, osteoporosis is estimated to influ-
ence more than 200 million people worldwide (Surgeons, 2015). Eighty 
percent of people who suffer osteoporosis are females (Lane, Serota, & 
Raphael, 2006). According to recent statistics from the International 
Osteoporosis Foundation (Fontenot & Harris, 2014), one out of three 
women over the age of 60 years and one out of five men will experience 
osteoporotic fractures in their lifetime (Sözen, Özışık, & Başaran, 
2017). In addition, there was about 5.5 million European women and 
men aged between 50 and 84 years in 2010 had osteoporosis (El-Tawab, 

Saba, Elweshahi, & Ashry, 2016). In the Middle East and Africa, it is 
reported a high prevalence of vitamin D deficiency and high fracture 
rate (Hernlund et al., 2013). 

 Several risk factors are associated with osteoporosis, that are modi-
fiable, including poor nutrition, low body mass index, low physical 
activity, increase alcohol consumption, tobacco use, chronic diseases, 
anti-inflammatory drugs (Nuti et al., 2019); while some factors are 
non-modifiable, including older adults, gender, family history, previous 
fracture, race or ethnicity, and the onset of menopause or a history of 
hysterectomy (Pouresmaeili, Kamalidehghan, Kamarehei, & Goh, 
2018). Furthermore, the widely dangerous complication of osteoporosis 
is fracture, which have a critical negative consequence on the quality of 
life and often gives rise to the fast deterioration which terminates by 
death (Sözen et al., 2017).

The prevention of osteoporosis and its complications has become a 
goal for many health care practitioners. Health education is one of the 
most effective strategies for disease prevention and health promotion 
(Nuti et al., 2019). Healthcare providers, especially community and 
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geriatric nurses, can communicate with older adults people to modify 
the osteoporosis preventing behaviors (Phelan, Mahoney, Voit, & 
Stevens, 2015). Primary prevention of osteoporosis is intended for iden-
tifying the high risk individuals, whereas secondary prevention of osteo-
porosis refers to the early detection and prompt treatment of the disease 
to prevent the subsequent complications (Nuti et al., 2019).

The older adults' patients should be knowledgeable about the differ-
ent preventive actions which lead to the prevention of osteoporosis and 
its consequence. The knowledge about osteoporosis includes increasing 
the exercise, fall prevention, sufficient calcium, and vitamin D intake 
(Park et al., 2017). Despite the effective preventive treatments which 
are available, osteoporosis is frequently underdiagnosed and undertreat-
ed, especially among the greatest risk older adults and co-morbid medi-
cal conditions, which may be a hindering to osteoporosis care 
(Vijayakumar & Büsselberg, 2016). One of the Important strategies for 
older adults with osteoporosis is participation in regular physical activi-
ty and exercise, which lower the risk of fracture by preserving or 
increasing bone density (Nguyen, 2017). Therefore, there is a need to 
raise awareness of older adult patients about the importance of osteopo-
rosis preventive behaviors (Radominski et al., 2017).

Thus, the aims of this study were: to assess the older adults knowl-
edge and health beliefs about osteoporosis; to examine the effectiveness 
of an education program on the knowledge and health beliefs of the 
older adults about osteoporosis; and, to determine the influence of the 
socio-demographic factors on the knowledge and health beliefs among 
older adults patients with osteoporosis.

METHODS

Design: 
Quasi-experimental design was used. The study utilized a one-group 

pretest-posttest design.

Sample and Setting: 
The target population consisted of adult patients who visited the 

outpatient clinics at the selected hospital for the study. An alpha level of 
.05, a power level of .95 and a moderate effect of .30 were used to 
determine sample size. Based on the G* power 3.0 software (Faul, 
Erdfelder, Lang, & Buchner, 2007), the sample size required for this 
study 147. A convenience sample from all cases who met the eligibility 
criteria was approached for participation. The sample size consisted of 
200 older adult patients attended the educational program. 

Eligibility criteria: 
The participants were included in the study if they were: above 60 

years, diagnosed with osteoporosis, ability to understand the program 
information, had the ability to give informed consent for participation. 

Table 1: Sample Characteristics (N = 200)
 Characteristics Number %

 Age Mean ± SD 65.36 ± 5.35    
 60-74 years 180 90.0
≥ 75 years 20 10.0

Sex  
Male 49 24.5
Female 151 75.5

Residence  
Urban 17 8.5
Rural 183 91.5

Marital status  
Single 0 0.0
Married 145 72.5
Widowed/divorced 55 27.5

Education Level  
Illiterate 141 70.5
Basic education  53 26.5
University 6 3.0

Residence status  
living alone 7 3.5
Living with family 193 96.5

BMI  Mean ± SD 31.67 ± 6.79  
Normal 34 17.0
Overweight 57 28.5
Obesity 109 54.5

Medical history  
Hypertension 113   56.5
Diabetes 94 47.0
Coronary 36 18.0
Arthrosclerosis 4 2.0

Other diseases 19 9.5
Risk factors for osteoporosis  

Family history 120 60.0
Coffee drinking 35 17.5
Tea drinking 189 94.5
Soft drinking 152 76.0
Smoking  

No 160 80.0
ex-smoker 20 10.0
Smoker 20 10.0

Sun exposure 165 82.5
Practicing Exercise as walking 164 82.0
Dairy milk consumption 186 93.0

Table 2: Comparisons of Pre and Post Intervention Health Belief 
Scale, and Osteoporosis Knowledge Test

 Paired t test Mean  SD t-test

Susceptibility to osteoporosis   
             Pre 11.73 3.54 .77
             Post 11.92 3.28 
Seriousness of developing of 
seriousness   
             Pre 6.42 1.21 1.62
             Post 6.65 1.37 
Benefits of exercise,   
             Pre 6.21 0.98 1.89
             Post 6.41 1.06 
Benefits of calcium intake   
             Pre 6.04 0.25 2.16*
             Post 6.10 0.35 
Barriers to exercise   
             Pre 10.16 2.3 .30
             Post 10.23 20. 
Barriers to calcium intake   
             Pre 10.72 1.73 1.09
             Post 10.91 1.63 
Health motivation   
             Pre 10.82 1.3 .19
             Post 10.85 1.25 
Osteoporosis Health Belief Scale   
             Pre 62.09 5.14 1.76
             Post 63.05 4.95 
Osteoporosis Knowledge Scores   
             Pre 6.38 3.07 40.16**
             Post 16.89 5.11 

*p < .05  **p < .001
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Pilot Study: 
A pilot study was conducted on 20 older adults patients, who were 

excluded from the study sample. The purpose of the pilot was to assess 
the feasibility and the clearness of the questionnaire, and the required 
time to fill it. Few changes related to font size and clarity of items pre-
sentation were implemented in the questionnaire based on the pilot 
study. 

Ethical considerations: 
Institution review board approvals from the Faculty of Nursing and 

from the study hospital were obtained before conducting the study. All 
the participants gave oral consent to be in the study. The researchers 
confirmed confidentiality for the participants, and the right to withdraw 
from the study without any negative consequences on their treatment 
needs.

Procedure: 
After obtaining all required approvals, data were collected between 

June 2018 and November 2018. The researchers in the field introduced 
themselves to the participants. The purpose of the study was explained 
to the participants prior to the intervention. Then, all participants com-
pleted the pre-test questionnaire. After that, the educational program 
was conducted in one session. The interview and application of the pro-
gram were carried out in the health education room of outpatient clinics 
and it took about 2- 3 hours for each group of participants. Post-test was 
executed immediately to evaluate the gained knowledge regarding oste-
oporosis. 

Description of the health education program: 
The content validity of the program was determined by a panel of 

experts. It was developed to improve unhealthy behavior and modifiable 
risk factors among the older adults' individuals with osteoporosis. The 
program included: appropriate diet with dairy products for calcium, the 

Table 3: Comparison between Osteoporosis Knowledge with Socio Demographic Characteristics  
 Osteoporosis Knowledge Score

 Socio demographic data Pre intervention Statistical test Post intervention Statistical test 
 Mean ± SD  Mean ± SD

Age 
60-74 years 6.29 ± 3.02 t = 1.26 16.74 ± 5.1 t = -1.21
≥ 75 years 7.2 ± 3.47  18.2 ± 5.07

Sex 
Male 7.94 ± 2.96 t = 4.26** 18.37 ± 5.49 t = 2.36*
Female 5.87 ± 2.95  16.41 ± 4.9

Residence
Urban 7.41 ± 4.91 t = .93 16.41 ± 5.84 t = -.40
Rural 6.28 ± 2.85  16.93 ± 5.05

Marital status
Married 6.43 ± 3.02 t = .41 16.61 ± 4.73 t =  -1.15 
Widowed/Divorced 6.24 ± 3.23  17.64 ± 5.97

Education Level
Illiterate 5.75 ± 2.74 F = 23.60** 16.66 ± 4.88 F = .80
Basic education 7.3 ± 2.87  17.26 ± 5.7
University 13 ± 2.9  19 ± 5.02

 *p < .05  **p <.001

Table 4: Comparison between Osteoporosis Health Beliefs with Socio Demographic Characteristics  
 Osteoporosis Health Belief Score

Socio demographic data Pre intervention Statistics Test Post intervention Statistics test
 Mean ± SD   Mean ± SD

Age 

60-74yrs.  62.12 ± 5.12 t =  0.27 62.87 ± 4.81 t = -1.5
≥ 75 yrs.  61.80 ± 5.41  64.65 ± 5.98 

Sex     
Male 64.00 ± 5.23 t = 3.06** 62.77 ± 3.64 t = -.44
Female 61.47 ± 4.97  63.13 ± 5.31 

Residence    
Urban 62.88 ± 7.55 t = 0.46 60.59 ± 3.12 t = -2.16*
Rural 62.02 ± 4.88  63.27 ± 5.03 

Marital status    
Married 62.46 ± 5.10 t = 1.64 63.04 ± 4.74 t = -.02
Widowed/Divorced 61.13 ± 5.17  63.05 ± 5.52 

Education Level    
Illiterate 60.77 ± 4.50  F = 18.45** 63.40 ± 3.38  F = 1.26
Basic education 65.21 ± 5.19  65.19 ± 3.49 
University 65.50 ± 6.28  65.17 ± 5.00 

*p < .05  **p < .01
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importance of sun exposure to get adequate vitamin D; smoking and 
soft drinks prevention; doing exercise to improve bone strength as well 
as the other general health benefits. In addition, getting medical treat-
ments that affect bone health, such as anti-inflammatory and hormonal 
therapy; and finally, maintaining the follow-up treatment especially for 
those who have family history of osteoporosis. 

Measures of the study: 
Two separate questionnaires were used in this study. The 

Osteoporosis Knowledge Test (OKT) (Kim, Horan, Gendler, & Patel, 
1991) and the Osteoporosis Health Belief Scale (OHBS) (Kim et al., 
1991).

The OKT scale was developed to assess knowledge related risks of 
the disease, drinks that provide calcium, food intake, and the appropri-
ate exercise for the prevention of osteoporosis. This scale includes 24 
items on multiple-choice format questions that measure knowledge of 
osteoporosis. It is divided into three parts: 9 items on risk factors of 
osteoporosis, 8 items on calcium consumption, and 7 items on exercise 
behaviors. The possible score for each item ranged from 0 to 1 (1 for the 
correct answer and 0 for all other incorrect answers). The total possible 
score ranged from 0 to 24, with the higher scores reflect a better level of 
knowledge. A cut-off point of 14 was used to categorize the osteoporo-
sis knowledge scores into low and high (Gendler et al., 2015). 
Cronbach's alpha for the OKT was. 72, and the validity was established 
by factor analysis and discriminant function analysis Kim et al. (1991). 

The OHBS was developed to measure health beliefs related to oste-
oporosis(Kim et al., 1991). It includes 42 questions under seven sub-
scales, each of them has six questions. They are: susceptibility to osteo-
porosis (from 1 to 6), the seriousness of developing osteoporosis, bene-
fits of exercise, benefits of calcium intake, barriers to exercise, barriers 
to calcium intake, and final subscale is health motivation for preventing 
the development of osteoporosis. The answer ranged from 1 (disagree) 
to 3 (agree). The total scores ranged from 42 to 126. For each subscale, 
it ranged from 3 to 18. The reliability of the tool was .84, accomplished 
through test-retest (Aslan & Kilic, 2017). The reliability of the instru-
ments was evaluated after data collection using Cronbach’s alpha reli-
ability values. The results provided evidence for the reliability of the 
instruments. Cronbach's alpha values were. 72 for OKT and .73 for the 
OHBS. 

RESULTS

As shown in Table 1, the study sample consisted of 200 participants 
who met the inclusion criteria, 90% of studied older adults were 
between 60 and 74 years old. 75.5% of them were females, and 91.5% 
were living in rural areas. About 72.5% were married, 70.5% were illit-
erate and 70.0 % of them were housewives. More than half of the stud-
ied older adults (54.5%) were obese. Furthermore, 56.5% of participants 
complained of hypertension and 47% were diabetic. About 60.0% of the 
studied older adults had a family history of osteoporosis, and 80.0% of 
them are a non-smoker. The majority of participants (93.0%), their 
meals contained dairy milk.

Paired t-test was conducted to compare the means of pretest and 
posttest of total osteoporosis knowledge scores. The total osteoporosis 
knowledge score in the pre-test was (M = 6.38, SD = 3.07) while the 
post-test score was (M = 16.89, SD = 5.11. This difference was statisti-
cally significant (t = 40.16, p < .001). According to OHB scale, there 
was a significant difference between pre mean score (M = 6.0, SD = 
0.25) and post mean score, (M = 6.1, SD = 0.35) in regard to the bene-
fits of calcium intake (t = -2.16, P = .033). The other items in the scale 
did not show a significant difference (Table 2). 

Independent sample t-test and one way ANOVA statistical tests 
were used to examine the differences between means of total knowledge 
score and osteoporosis health belief score with participants' characteris-
tics in pre and post educational program as presented in Table 3 and 
Table 4. The results indicated that the total knowledge scores and the 
total health belief scores were significantly higher in male than female 
in pretest (t = 4.26, p < .001; t = 3.06, P < .01) respectively. Similarly, 
there was a significant difference in total knowledge score posttest 
between male and female (t = 2.36, P < .05). Furthermore, there was no 
statistical difference between male and female posttest in total health 
belief scores. Health belief mean score was significantly higher in rural 
than urban posttest (t = -2.16, P = .03).

There were no statistically significant differences in the mean scores 
of participants knowledge and health belief before and after the educa-

tional program regarding participants age and marital status Level of 
education significantly affects their knowledge F (2,197) = 23.60, P < 
.001, and their beliefs (F (2,197) = 18.45, P < .001) of osteoporosis 
before educational program The post hoc tests revealed that participants 
who received a high level of education were more knowledgeable and 
had positive attitude toward their health than those who received a basic 
level of education or illiterate, while there were no statistical differences 
between the mean scores of their knowledge and beliefs post-test.

DISCUSSION

Our intervention has led to an increase in knowledge about osteopo-
rosis among the studied older adults after the program. This result is 
consistent with Park et al. (2017) findings in their study about 
Education and exercise program to improve osteoporosis knowledge of 
older adults which demonstrated that the osteoporosis knowledge score 
has improved after the intervention of their program. The finding of an 
increase in the studied older adults' knowledge is also consistent with 
other osteoporosis intervention as Gendler et al. (2015) who studied 
osteoporosis education improves osteoporosis knowledge and dietary 
calcium, and Francis, Matthews, Van Mechelen, Bennell, and Osborne 
(2009) who studied the effect of a community-based osteoporosis edu-
cation and self-management course.

According to Osteoporosis Health Belief, the total mean score in the 
post-test was higher than the total mean score in the pre-test. There was 
a significant increase in the benefits of calcium intake in the posttest. 
This result was consistent with Evenson and Sanders (2016) who stud-
ied the Educational Intervention Impact on Osteoporosis Knowledge, 
Health Beliefs, their findings revealed that both interventions increased 
osteoporosis knowledge and health beliefs in posttest than pre-test. 
Moreover, in this study, there were statistically significant differences in 
the total knowledge score and total health belief scale in regards to their 
gender, and level of education. 

This result is consistent with El-Masry, Elkhawaga, El-Gilany, and 
Alam (2018) who mentioned that the overall OKAT mean score shows a 
statistically significant difference between those with less than second-
ary and those of the high level of education. While it is not consistent 
with El-Tawab et al. (2016) who found that there was a positive correla-
tion was detected between the age of the studied sample and their 
knowledge outcome.

Numerous interventional researches have displayed that promoted 
knowledge motivates clients to search for more information concerning 
osteoporosis and encourage them to changes their lifestyle (Ahmad, 
Daken, & Ahmad, 24; Compston et al., 2017; Gheita & Hammam, 
2018; Ryan, Schlidt, & Ryan, 2013). Many studies conducted in the 
United State of America and other regions illustrated a poor score of 
knowledge regarding osteoporosis among public groups of women and 
men and those at high risk of osteoporosis as age, family history of frac-
ture, or receiving chemotherapeutic drugs or any medications that nega-
tively reduce bone density (Lau et al., 2010).  

The finding of this study showed that the majority of participants 
aged between 60 and 74 years old. The average age of participants was 
65.36 years, more than three-quarters of them were females, nearly 
three- quarters of them were married and 91.5% were living in a rural 
area. These findings confirmed to El-Tawab et al. (2016), who conduct-
ed a community based survey about osteoporosis knowledge in 
Alexandria; the mean age of the studied sample was 49.92 ± 7.75 years. 
Moreover, Chan, Mohamed, Ima-Nirwana, and Chin (2018) showed that 
the majority of the studied subjects were 74% young old, 22% of them 
were middle old, while old-old were represent by 4% only. Furthermore, 
according to El-Masry et al. (2018) who assessed Knowledge and health 
beliefs of older adults women toward osteoporosis in Mansoura, the 
mean age of studied women in years was 68.4% ± 8.3% and 50.5% are 
from urban areas. Most of them (64.4%) were not currently married 
(single, widow, and divorced) and only 19.2% of them had a high level 
of education.

The mean score of BMI for our sample was 31.67, which shows that 
more than half of studied older adults are obese. It contracted with 
Chróinín, Glavin, and Power (2013) found that BMI was 29.3 (5.5) kg/m2 
and El-Masry et al. (2018) who revealed that; the majority (88.5%) were 
overweight/obese. 

According to the medical history of studied participants, it showed 
that more than half of them complained from hypertension and less than 
half of the studied older adults were diabetic. Ayoub and Sayed (2018) 
showed that about half of the studied subjects were endocrine, followed 
by more than one third had cardiovascular. 
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Regarding the risk factors for osteoporosis, we found that less than 
two-thirds of the studied older adults had a family history of osteoporo-
sis, 10.0% of them are smokers. This result was contracted with Ayoub 
and Sayed (2018) who revealed that 20.8 % of the studied sample were 
smokers According to their food habits, the vast majority of them of 
studied older adults their meals contained dairy milk. The result was 
contracted with Khashayar et al. (2017) who reported that 15.5% of the 
sample was not drinking any milk. The study cleared that 80% of the 
older adults practicing exercise mainly walking. This inconsistent with 
Ayoub and Sayed (2018) who revealed that 44% of the studied subjects 
were practice exercise 

CONCLUSION

The current study concluded that the education program is effective 
in increasing osteoporosis knowledge among older adults. Also, a posi-
tive attitude is important in the prevention or treatment of osteoporosis. 

RECOMMENDATION

Health-promoting activities need to be facilitating by public health 
educational campaign for awareness and appropriate responses to osteo-
porosis. To promote efficiency, we recommend reevaluating participants 
knowledge regarding osteoporosis after a few months of finishing the 
program. More studies should be conducted in larger samples to detect 
the modifiable risk factors and how to control it. 
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