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ABSTRACT

Objective: Osteoporosis is usually asymptomatic until the first fracture occurs. The tendency of
developing osteoporosis is higher in postmenopausal women. The purpose of the present study
was to analyze the knowledge, attitude and practice (KAP) regarding osteoporosis among Allied
Health Sciences students in a public university in Malaysia, its associated sociodemographic
factors, and association between the KAP.
Materials and Methods: This was a cross-sectional study. The participants who were selected
using convenience sampling were given a questionnaire that comprised four sections on
sociodemographic and KAP regarding osteoporosis. Descriptive statistics, independent t-test, and
correlation test were used accordingly to analyze data using SPSS version 20.
Results: The total KAP scores were 39.62 (SD=2.87), 35.82 (SD=4.72), and 20.34 (SD=2.86),
respectively. There was no significant association between KAP regarding osteoporosis with sexes
(p=0.063, p=0.723, and p=0.162, respectively) of the participants, neither between knowledge
and attitude with age (p=0.784 and p=0.366, respectively), or year of study (p=0.833 and p=0.468,
respectively) of the participants. However, there was a minimal significant negative correlation
between practice with age and year of study of the participants (r=−0.230, p=0.017 and r=−0.238,
p=0.014, respectively). Finally, there was also a significant fair positive correlation between
attitude and practice regarding osteoporosis (r=0.339, p<0.001).
Conclusion: The participants in the present study had moderate/fair level of knowledge and
attitude but poor practice regarding osteoporosis. Only age and year of study were found to be
significantly negatively associated with practice, in addition to the fair positive correlation
between attitude and practice.
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INTRODUCTION
Osteoporosis is a skeletal disorder distinguished by microarchitectural deterioration and rapid
bone loss at the osseous tissue, increasing the risk for bone fracture especially at the hip, wrist,
and spine (1). It is often referred to as a silent killer because there are no apparent early
symptoms (2). It is a serious metabolic bone disorder that causes >8.9 million fractures per year
affecting approximately 200 million globally (3, 4). It is a threat to the well-being of the human
population where its related morbidity and mortality increase proportionally as the population
ages. The awareness toward osteoporosis and the risk of getting fracture among public or medical
sector in Malaysia had increased due to the Malaysian Osteoporosis Society efforts (5). On the
other hand, osteoporosis is also becoming a common problem in Singapore as 1 in 3 individuals
has become dependent on others and has loss of function due to femoral fracture, whereas 1 in 5
people dies within a year due to fracture at the proximal end of the femur (6). Furthermore, in the
USA, the Surgeon General has distinguished that one of the crucial constituents that affect the
overall quality life of Americans is bone health (7). Osteoporosis is not only restricted to bringing
acute pain but also can cause serious medical complications and affect the total quality of life of a
person with outrageous cost of treatment (8). Many studies reported that women have higher
tendency in getting osteoporosis than men because of a decrease in estrogen after menopause,
leading to rapid progression of bone loss (9-12). Caucasians and Asians are categorized in the
high-risk groups of getting osteoporosis (13). However, there are many other risk factors
associated with osteoporosis, such as gender, race, body mass index, genetics, diet, physical
activity, and family history (14-17). Prevention is better than cure; therefore, the Malaysian
population should take care of all these risk factors that can contribute to osteoporosis (18).
The purpose of the present study was to determine the level of knowledge, attitude and practice
(KAP) regarding osteoporosis, in addition to exploring the possible sociodemographic factors
associated with osteoporosis and the association between the KAP. The study was conducted
among Allied Health Sciences (AHS) students in a public university in Malaysia. Knowledge is not
stagnant; therefore, practice needs to keep pace. Hopefully, the present study would create
awareness among the students regarding the benefit of healthy lifestyles to prevent osteoporosis.
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MATERIALS and METHODS
Study Area: The study was conducted in a public university in Malaysia.
Source of Population: The targeted group was among AHS students enrolled in any
undergraduate programs in the selected university.
Study Design: The cross-sectional study was conducted based on a structured questionnaire.
Sample Size Calculation: The sample size was calculated by the single proportion formula using
95% confidence interval, 0.10 level of precision, and p=0.50 based on the proportion of good
knowledge regarding osteoporosis (19). After taking into consideration the 10% non-response
rate, the sample size needed for the present study was 106.
Sampling Method: The sampling method used was convenient sampling due to its simplicity and
time limitation of the study. Data collection was conducted from March to April 2016.
Inclusion Criteria: The participants should be undergraduate AHS students who were physically
healthy, active, and voluntarily wanted to participate in the study.
Exclusion Criteria: Those with a history of chronic diseases, such as hypertension, diabetes, and
bone diseases, were excluded from the study.
Research Tool: The questionnaire was divided into four parts (A, B, C, and D), including
sociodemographic data and KAP regarding osteoporosis. Data on demographic characteristics
from the participants in Part A included age, gender, and year of study. Parts B, C, and D were
used to measure KAP regarding osteoporosis, respectively. The informed consent form and
questionnaires were prepared only in the English language. Part B of the questionnaire was about
the Osteoporosis Knowledge Assessment Tool to measure the knowledge score regarding
osteoporosis and was adapted from a previous study (20). This part comprised four themes:
general knowledge regarding osteoporosis, risk factors and preventive factors of osteoporosis,
physical activity, and diet. All the 15 questions in Part B were given “true”, “false”, and “don’t
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constructed questionnaire based on literature review. Part C comprised 11 questions with a fivepoint Likert scale type of answers from “strongly disagree” to “strongly agree” with a maximum
score of 55. Part D comprised nine questions with four-point Likert scale type of answers from
“everyday” to “never” with a maximum score of 36. Content validity of the questionnaire was
checked by experts, and face validity was checked through a pilot study, from which a few
corrections and amendment had been made to improve the questionnaire.
Scores of KAP Regarding Osteoporosis: The scoring system was adapted and modified from
previous studies (21-24). Responses of “true”, “don’t know”, and “false” for knowledge in Part A
were given the scores of 3, 2, and 1, respectively. Responses of “strongly disagree”, “disagree”,
“neither agree nor disagree”, “agree”, and “strongly agree” for attitude in Part C were given the
scores of 1, 2, 3, 4, and 5, respectively, whereas responses of “everyday”, “frequent”, “seldom”,
and “never” for practice in Part D were given the scores of 4, 3, 2, and 1, respectively. On the
other hand, Table 1 illustrates the classification of the total scores into good, moderate/fair, and
poor levels of KAP.
Statistical analysis
The data collected was analyzed using SPSS version 20 (SPSS Inc., Chicago, IL, USA). Descriptive
statistics of frequency and percentage were used to describe the categorical data and mean with
standard deviation (SD) for numerical data. In addition, independent t-test was used to compare
the total scores of KAP between male and female, and correlation test to assess the association
between two numerical variables. Figure 1 shows the flow of this research methodology.
Ethical Consideration: Approval for the study had been obtained from Kulliyyah of AHS,
International Islamic University Malaysia (reference no.: IIUM/310/G/13/4/4-178, date: February
1, 2016). Written consent was obtained from all participants to ensure voluntary participation,
and all their information was kept confidential.
Conceptual framework: The conceptual framework regarding the relationship between KAP
regarding osteoporosis and the sociodemographic factors (Figure 2).
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RESULTS
Sociodemographic Characteristic of the Participants
Overall, 106 AHS students voluntarily participated in the study. The mean age of the participants
was 22.39 (SD=1.168) years. There were 49.1% (52) male and 50.9% (54) female participants
included in the study. Among the participants, 31.1% (33), 24.5% (26), 23.5% (25), and 20.8% (22)
were 21, 24, 22, and 23 years old, respectively. Of the research participants, 34.0%, 19.8%, 19.8%,
and 19.8% were from Years I, II, III, and IV, respectively.
KAP Regarding Osteoporosis
Knowledge of Participants Regarding Osteoporosis
The mean total score of knowledge regarding osteoporosis among the participants was 35.62
(SD=2.87), which was at the moderate/fair level. The results showed that 97.2% (103) of the
participants knew that osteoporosis affects women more than men, and 95.3% (101) were aware
that it can cause fracture in elderlies. In contrast, most of the participants stated that sedentary
lifestyle (96.2% (102)) and smoking (85.8% (91)) increase the risk of osteoporosis. In addition,
86.8% (91) of the participants believed that walking has great effects on health status including
the bone. Surprisingly, 86.8% (92) of the participants knew that bone mineral density (BMD) is
used as a measurement tool to diagnose osteoporosis. However, 68.9% (73) of the participants
did not know that 17 years old is the age to build bone strength. Additionally, 38.7% (41) of the
participants knew that osteoporosis cannot lead to blindness. Only 16% (17) of the participants
knew that regular intake of calcium and vitamin D decreases the risk. On the other hand, 24.5%
(26) of the participants knew that hormone replacement therapy can help in slowing down the
progression of bone loss, and 51.9% (55) of them knew that osteoporosis is different from
osteoarthritis.
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Attitude of Participants Regarding Osteoporosis
The results showed that the mean total score of attitude regarding osteoporosis for the
participants was 35.82 (SD=4.72), which was at the moderate/fair level. It was also found that
67.0% (71), 43.4% (46), and 37.7% (40) of the participants did not believe that they had a high
chance of developing osteoporosis, had weak bones, and will go for check-up voluntarily for
osteoporosis, respectively. More than half (62.3% (66)) of the participants would go for medical
counseling to prevent fractures, whereas 63.2% (67), 49.1% (52), and 100% (106) of them
admitted that osteoporosis was scary, had the potential to cripple people, and vitamin D
supplement was good to prevent osteoporosis, respectively. On the other hand, 35.8% (38)
disagreed that stress can promote osteoporosis. Moreover, 38.7% (41) and 47.2% (50) of the
research participants did not agree that doing exercise at least three times a week and for
approximately 20 to 30 min each time, respectively, can prevent osteoporosis.
Practice of Participants Regarding Osteoporosis
The mean total score of practice regarding osteoporosis among the participants was 20.34
(SD=2.86). Among the participants, only 8.5% (9), 38.7% (41), 12.3% (13), and 6.6% (7) included
vegetables and fruits in their diet, took vitamin D supplement, drank milk, and practiced a wellbalanced diet according to the food pyramid, regularly daily, respectively. Of the participants, 10
(9.4%) admitted that they smoked every day. Favorably, all the participants never drank alcohol.
On the other hand, only 12.3% (13) of the participants spent an average of 15 min per day outside
in the sunlight every day. Finally, only 8.5% (9) of the participants exercised at least 20 min each
time daily.
Association Between Sociodemographic Factors and KAP Regarding Osteoporosis
Comparison of KAP Regarding Osteoporosis Between Males and Females
Generally, even though the total scores of females were higher than males, there was no
significant difference between sexes in KAP regarding osteoporosis (Table 2).
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Association Between Age and Year of Study of the Participants with KAP Regarding
Osteoporosis
There was no statistically significant correlation between knowledge and attitude regarding
osteoporosis with the age and year of study of the participants (Table 3). However, there was a
significant association between the total scores of practice with age and year of study of the
participants showing minimal negative correlation (r=−0.230 and r=−0.238, respectively). This
means that the lower the age and year of study of the participants, the higher was the total scores
of practice regarding osteoporosis (Figure 3 and 4, respectively).
Association Between KAP Regarding Osteoporosis
There was no significant association between knowledge with attitude and practice regarding
osteoporosis (Table 4). However, there was a significant correlation between attitude and
practice regarding osteoporosis (p<0.001), even though the correlation coefficient indicated only
minimal positive correlation between the two variables (r=0.339). This means that higher scores
of attitude were associated with better practice regarding osteoporosis (Figure 5).
DISCUSSIONS
Knowledge of Participants Regarding Osteoporosis
The young adult sees the occurrence of fracture, getting shorter, and spinal compression as a
natural sign of aging (25) The aging process is a biological process that humans undergo transition
from healthy to wear and tear, and this phenomenon is beyond control (26). Although
osteoporosis is related with the aging process, proper care can halt the progression of the
disease, and the patient often leads a better quality of life (7). The study participants were
considerably aware about the risk factors of osteoporosis, as most of them answered correctly
about smoking and sedentary lifestyle promoting osteoporosis. A previous study reported that
hereditary trait, race, and small figures are examples of genetic risk factor for osteoporosis;
additionally, it was suggested for the younger age group that alcohol and caffeine consumption
may promote such bone disorder (27). The finding of the current study was also in parallel with a
previous study that showed good levels of knowledge about osteoporosis and its risk factors (28).
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The current research found that majority of the participants had high level of knowledge about
the most common site of fractures occurring in patients with osteoporosis. Osteoporotic bone
fractures are more common to occur at the hip, wrist, and spine; however, other parts of the
bone can fracture too, and apart from causing pain, it could cause patients to lose their height (2).
Many participants in the current study were not aware that hormone replacement therapy is an
important treatment choice toward osteoporosis. One research reported that 30% of spinal
fractures and 50% of hip fractures can be prevented via this convincing therapy (29).
Attitude of Participants Regarding Osteoporosis
Attitude is one of the imperative aspects in self-efficacy that is used especially in health
intervention program. Self-efficacy can be defined as a person’s strength of belief to achieve the
target (13). Self-efficacy has been used in many human subjects to view the behavioral changes
(30). The reliable information provided by health educators could increase patients’ awareness
and enhance their self-efficacy and, thereafter, improve the health status of the community (31).
Additionally, motivation can lead to positive attitude regarding osteoporosis especially when
people realize that the risk issues could be reduced by minimizing negative behavior (32).
In the present study, the finding shows moderate level of attitude of participants regarding
osteoporosis. The reason behind this was probably because they lack awareness and did not pay
much attention regarding osteoporosis. This was slightly different from a Saudi Arabian study that
showed approximately two-thirds of the respondents is concerned about osteoporosis (33) or a
study in Riyadh where majority of their participants have satisfactory attitude score toward
osteoporosis (34). On the other hand, this is in contrast with a study conducted in Turkey that
showed that most of the participants have poor attitude level regarding osteoporosis (35). In
contrast, a study that has been conducted in another public university in Malaysia showed an
overall positive score (36). This was probably because the participants there had a strong idea
about the severity of osteoporosis compared with the participants of the current study and in
Saudi Arabia. Participants in Saudi Arabia and of the current study might not have perceived
themselves to be susceptible to osteoporosis (33).

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as: Ramli N,
Rahman NAA, Haque M. Knowledge, Attitude, and Practice Regarding Osteoporosis Among Allied
Health Sciences Students in a Public University in Malaysia. Erciyes Med J 2018; DOI:
10.5152/etd.2018.18103.
©Copyright 2018 by Erciyes University Faculty of Medicine - Available online at
www.erciyesmedj.com

All of the current study participants agreed that healthy food can prevent osteoporosis. This
finding had similarity with a Riyadh study that stated that healthy food can prevent osteoporosis
(34). This result was also similar to an Iranian study (37). Therefore, a healthy eating habit should
be practiced to improve bone health. A balanced diet could improve healthy life and reduce the
incidence of fractures in older adults (38). A previous study reported that adolescents tend to
consume carbonated beverages regularly that could result in Ca2+ displacement and promote
osteoporosis (39).
All of the research participants surprisingly agreed that vitamin D supplements are good for
maintaining bone health. Another study reported that vitamin D deficiency is the major cause of
osteomalacia and osteoporosis (40). However, only a few foods are naturally enriched with
vitamin D (41). Hence, it could be a problem to obtain adequate amount of vitamin D from dietary
sources. Therefore, there is a relief when all participants in the present study realized the
importance of vitamin D intake because a previous study showed that low intake of vitamin D is
linked with low BMD that can increase the risk of fracture (42).
Practice of Participants Regarding Osteoporosis
The total mean score for the practice of the current study participants indicates poor practice
regarding prevention of osteoporosis. This finding was equivalent to a study in Sri Lanka that also
showed low level of preventive practice among their participants (43). This was probably because
they perceived that they were not susceptible to osteoporosis and were not concerned regarding
its preventive measures. This was again supported by a previous finding that knowledge does not
always ensure preventive behaviors (44). Apart from that, a good number of respondents in the
current study never smoked. This result was similar with the study conducted in Riyadh (34).
Smoking has been identified as one of the risk factors of osteoporosis and proven to have a strong
relationship to low bone density (45).
All of the current study participants never consume alcohol, which was in contrast with a previous
study that reported that majority of the participants consume alcohol (46).
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Additionally, alcohol consumption depletes calcium reserves and instigates osteoporosis.
Moreover, alcohol damages the pancreas and leads to poor vitamin D and calcium absorption.
Chronic alcohol intake destroys bone mass, reduces bone development, and prone to fissure
formation (4). Another study reported that consumption of alcohol >207 mL per week can be a
risk factor for osteoporosis (47).
Meanwhile, a minor portion of the participants in the current study negatively opined regarding
exercise for the prevention of osteoporosis. This was in contrast with the study conducted in
Riyadh because their participants knew the tremendous benefit of exercise (34). The quality of life
could be improved by practicing healthy lifestyle and exercising regularly (48). BMD may be
increased through routine exercise, and lack of exercise is ascertained to be one of the risk factors
of osteoporosis. In Malaysia, it was reported that young people do not reach the adequate
physical level (36). Another study claimed that some young adults chose not to be active even
though they were quite active during their adolescents’ phase (49). Therefore, a lower risk of
getting osteoporosis could be achieved by avoiding sedentary lifestyle and be more active by
exercising every day (50).
Association Between Sociodemographic Factors with KAP Regarding Osteoporosis
The present study found that females had a slightly higher level of knowledge than males, but it
was not statistically significant. This was supported in another study (51) and a survey conducted
in Huntsville, Texas, USA (52). The average age of the highest score was 21 years in the current
study, which was not similar to a previous study.52 However, participants of Year IV students had
the highest average score compared with Years I, II, and III. This was probably because fourth year
students had learned a lot compared with their juniors in the lower years.
Correlation Between KAP Regarding Osteoporosis
The current study found that there was no significant association between knowledge with
attitude and practice regarding osteoporosis. It was perceived that the participants should have
better knowledge and positive attitude prior to entry to AHS school, which was a field of medicine
that aims to improve health. In addition, it could be because the participants did not pay much
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attention toward osteoporosis. Another study hypothesized that education could not be effective
enough if it is not accompanied with attitude and practice of the participants (54).
In contrast with a previous study conducted in Saudi Arabia, the result of the current study
showed a statistically significant association between knowledge and attitude regarding
osteoporosis (33). This was probably because the education programs related to health that have
been implemented in Saudi Arabia were interesting and could motivate them to have good
attitude regarding osteoporosis. This could also be due to the participants who realized that
osteoporosis was more prevalent among women (47). Knowledge without application is pointless.
Learning about osteoporosis only could not assure that participants would practice the preventive
measures toward osteoporosis unless it comes with a strong determinant (55). However, the
current study revealed that there was a significant association between the attitude and practice
of participants regarding osteoporosis. This result shows that positive attitude is essential to
implement the preventive measures. Furthermore, according to one earlier report, there was a
positive relationship between attitude and practice toward healthy bone status. People who
believe the consequences of osteoporosis tend to act to prevent it at all cost (7).

Limitation of the Study and Recommendations
Our study has some limitations. Despite its ease, the convenient sampling method used in the
present study limits the generalization of the results to the population. The cross-sectional study
design used means that causal inference cannot be made between the outcome and independent
variables in the present study. In order to improve the results, random sampling and cohort or
experimental study should be conducted to improve the generalization and causal inference
made.
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CONCLUSION
The current study used small community of a faculty setting that found the total scores showed
that the participants had moderate/fair level of knowledge and attitude but poor practice
regarding osteoporosis. In the present study, there was no significant difference in total KAP
scores between different sexes, neither was there any significant association between total
knowledge and attitude scores regarding osteoporosis with age and year of study of the
participants. However, age and year of study of the participants were negatively associated with
practice regarding osteoporosis, indicating that lower age and year of study were associated with
better practice regarding osteoporosis, in addition to the fair positive correlation between
attitude and practice, meaning that better attitude was associated with better practice regarding
osteoporosis.
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Table 1. Level classification for total scores of knowledge, attitude and practice regarding
osteoporosis
Percentage of total
scores (%)
80-100

Total scores of
knowledge
38-45

Total scores of
attitude
44-55

Total scores
of practice
29-36

Level

60-79

29-38

33-44

22-29

Moderate/fair

<60

0-28

0-32

0-21

Poor

Good

Table 2. Comparison of total scores of knowledge, attitude and practice regarding osteoporosis
between males and females using independent t-test (n=106)
Total scores Male
Mean (SD)
(n=52)
Knowledge 39.09 (3.38)
Attitude
35.65 (4.80)
Practice
19.94 (2.82)

Female
Mean (SD)
(n=54)
40.13 (2.18)
35.98 (4.65)
20.72 (2.88)

t-Statistics
(df)

p-Value

−1.878 (104)
−0.355 (104)
1.408 (104)

0.063
0.723
0.162

Table 3. Association between age and year of study of the participants with total scores of
knowledge, attitude and practice regarding osteoporosis using Pearson correlation test (n=106)
Variables

r-Value

p-Value

Age vs. knowledge
—Attitude
—Practice
Year of study vs. knowledge
—Attitude
—Practice

+0.027
+0.089
−0.230
−0.021
0.071
−0.238

0.784
0.366
0.017
0.833
0.468
0.014
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Table 4. Association between total scores of knowledge, attitude and practice regarding
osteoporosis (n=106)
Variables
Knowledge vs. attitude
Knowledge vs. practice
Practice vs. attitude

r-value
0.008
0.128
0.339

p
0.938**
0.192*
<0.001**

*Spearman correlation test **Pearson correlation test
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Figure 1. Flowchart of the research methodology.
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Figure 2. Conceptual framework on the relationship between knowledge, attitude and practice
regarding osteoporosis and the sociodemographic factors.

Figure 3. Association between age of the participants and total scores of practice regarding
osteoporosis (n=106).
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Figure 4. Association between year of study of the participants and total scores of practice
regarding osteoporosis (n=106).

Figure 5. Association between total scores of attitude and practice regarding osteoporosis
(n=106).
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