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Abstract

Objective: This study aimed to investigate osteoporosis knowledge and bone health practices among students of
a Malaysian public university

Methods: A cross-sectional study was conducted amongst university students from a Malaysian's public university.
A total of 228 students responded to a self-administered questionnaire consisting of items evaluating knowledge
and practices of osteoporosis.

Results: The students showed a moderate level of osteoporosis awareness with a score of 63.3%. Male subjects had
higher awareness scores of osteoporosis complications compared to female subjects (p= 0.010). Malay (p= 0.002)
and Chinese (p= 0.005) had higher levels of osteoporosis awareness compared to Indian students. Coffee and
alcohol intakes were significantly different between the sexes (p= 0.013) and the ethnic groups (p= 0.029). Most of
the subjects in our study were minimally active (43.9%).

Conclusion: The students had a reasonable levels of knowledge about osteoporosis, but their health activities to
avoid osteoporosis were insufficient. This illustrates the need for educational programmes to improve students'

knowledge and awareness for successful osteoporosis prevention.
Keywords: Awareness, Behaviour, Bone, Lifestyle, Physical activity. JPMA 71: S-30 [Suppl. 2]; 2021)

Introduction

Bone growth during adolescence is a strong
determinant of lifelong skeletal health, as the greatest
deposition of bone occurs during this period.!
Preventive interventions should therefore begin early to
prevent osteoporosis in later stages of life. Since
knowledge may be one of the factors leading to good
practices in bone protection, assessment of knowledge
regarding osteoporosis among the younger population
is important in the planning of osteoporosis prevention
strategies. A recent systemic review has shown that
knowledge of osteoporosis and good bone protective
practices among the younger population remains low in
many countries.2

A number or studies have been conducted to discuss
the understanding, behaviours and practices regarding
osteoporosis among younger populations in different
countries.34 Several have evaluated knowledge of
osteoporosis using the Osteoporosis Knowledge
Assessment Tool (OKAT),> which primarily evaluates
the knowledge and treatment of osteoporosis.
However, awareness of osteoporosis prevention may
be more important to younger generations. The
Osteoporosis Prevention and Awareness Tool (OPAAT)
was therefore used in this study to assess the
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knowledge of osteoporosis and its prevention among
subjects. In addition, past studies assessing knowledge
and/or practice regarding osteoporosis did not include
participants of both sexes.6 Some studies indicated
that females were more knowledgeable about
osteoporosis, but that they also had higher barriers to
osteoprotective actions compared to males.”.8

Previously, Nadiah et al. found that female
undergraduate students in a Malaysian health campus
were more experienced than males in osteoporosis
prevention activity and had higher calcium intakes.! Male
students were more physically active but had a higher
intakes of caffeine and carbonated beverages.! The
sample size of this study was fairly small and did not
include all three races (Chinese, Malay and Indian etc) of
Malaysia. Khan et al. researched senior-year students of a
Malaysian public university® and found that female
students were more knowledgeable than males in bone
health and that Chinese students had higher scores of
knowledge and practices regarding bone health
compared to other races. However, this study did not
assess physical activity, a significant determinant of bone
health among the students.

In order to address the research gaps in this area, a
study was conducted to assess the awareness (on
disease and prevention) and practices of
osteoporosis among students of different ethnic
groups at a Malaysian public university. The objective
of the study was to highlight the level of knowledge
and practice of younger Malaysians regarding
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osteoporosis and to identify areas to improve their
bone health.

Subjects and Methods

A cross-sectional study of students at Universiti
Kebangsaan Malaysia was conducted from January
2018 to March 2018. Calculation of the sample size was
based on the formula n =[Z2 x P (1-P)] / d2, whereby Z
is for confidence level at 95% (value = 1.96), P is the
proportion of students with the correct understanding
of the definition of osteoporosis (value = 0.87, derived
from the study of Khan et al.?) and d is the precision
level (value = 0.05). The total sample size estimated
was 226, assuming that 30% of the questionnaires
were incomplete / wunusable. The Malaysian
foundation or undergraduate students of the
university who were able to complete the
questionnaire were recruited using purposive
sampling method. Postgraduate students and
foreigners were excluded. An invitation along with the
link of the questionnaire were sent via email. Written
informed consent was obtained from participants
prior to their inclusion in the study. The study protocol
was reviewed and approved by the Research Ethics
Committee of Universiti Kebangsaan Malaysia
(approval code: UKM PPI/111/8/JEP-2017-812).

The subjects replied to a self-administered questionnaire
on their socio-demographic data, awareness and
activities related to bone health and osteoporosis. The
demographic information included sex, age, ethnicity,
marital status, educational status and course currently
enrolled. The medical history of the subjects and the
medications/supplements used were also complied. The
subjects' knowledge of osteoporosis was assessed using
an adapted version of OPAAT which was validated
previously.10 It consisted of 30 questions addressing the
basic knowledge of osteoporosis (11 questions), its
complications (5 questions) and its prevention (14
questions). One point was given for a correct answer to
each question, and no point was given for an incorrect
answer or when the subjects indicated that they did not
know the answer.

The participants also revealed their smoking behaviour,
consumption of beverages and intake of dairy and soy-
based foods. The beverages investigated included (1)
coffee or tea (caffeine-containing beverages), (2)
carbonated beverages, (3) cow's milk, (4) soy milk and (5)
alcohol (beer, wine or spirits). For beverages, an intake of
less than 1 unit per week was described as non-drinker.
One unit of milk (cow's milk, soy milk) was defined as 200
mL, while coffee/tea was defined as one regular

J Pak Med Assoc (Suppl. 2)

S-31

coffee/tea cup. An alcohol unit was established
according to the recommendation of the National Health
Service, UK

The physical activity status of the subjects was calculated
using the International Physical Activity Questionnaire
(IPAQ) (short form) previously validated in Malaysia.'2
Participants noted the total time spent in high-intensity
activity, moderate-intensity exercise, walking and sitting /
lying down activities (except sleeping) in a week. Such
data were translated to a metabolic equivalent of task
(MET) and was summed up. Subjects were graded as
inactive, minimally active, or health-enhancing physical
activity (HEPA) on the basis of the total MET score or other
additional criteria.’3

The variables of interest were expressed as mean and
standard deviation (SD), or percentage and frequency.
The normality of the data was determined by the
Kolmogorov-Smirnov test. The Mann-Whitney U test
was used to assess the differences of knowledge based
on characteristics of the subjects (sex, course enrolled
in, diet and lifestyle practices). Knowledge among
different ethnic groups was analyzed using the Kruskal-
Wallis test. The associations between subjects'
characteristics and diet or lifestyle practices were
evaluated using chi-square test. Statistical analysis was
done using IBM SPSS Statistics version 22 for Windows
(IBM, Armonk, NY, USA) and statistical significance was
set at P < 0.05.

Results

A total of 232 subjects; 52 males and 180 females
participated in this study. Four subjects were excluded
because they did not fulfil the inclusion criteria. The
mean age of the participants was 21.69 + 1.86 years
(range 19-29 years). Of the 228 subjects, 179 (78.5%)
were females, 51 (52.6%) were Malays, and 105 (46.1%)
were enrolled in medical/health courses. The
participants demonstrated a moderate level of
osteoporosis awareness across all domains
(prevention 64.3%; risk factors 63.4%; complications
60.0%; overall 63.3%) (Table-1).

Awareness rates of osteoporosis across the majority of
age, dietary and lifestyle characteristics of the subjects
were comparable (p > 0.05). There was however, a gender
difference in the awareness of osteoporosis
complications, as male students scored significantly
higher than females (p = 0.01). Ethnic gaps in awareness
on prevention of osteoporosis have also been reported.
Malay (p = 0.002) and Chinese subjects (p = 0.005) scored
significantly higher than Indian subjects. The overall
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Table-1: Characteristics of the subjects.
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Variable of Interest Category Mean Standard Deviation
Age 21.69 1.86
Number %
Sex Male 51 224
Female 179 78.5
Ethnicity Malay 120 52.6
Chinese 68 29.8
Indian 40 17.5
Marital Status Single 228 100
Current Education Level Foundation 95 a7
University Degree 133 58.3
Field of Study Medical and Health 105 46.1
Non-medical and Health 123 53.9
Cow's Milk Consumption Drinker 93 40.8
Non-drinker 135 59.2
Soy Milk Consumption Drinker 59 25.9
Non-drinker 169 74.1
Coffee Intake Drinker 95 417
Non-drinker 133 583
Tea Intake Drinker 112 49.1
Non-drinker 116 50.9
Carbonated Beverages Intake Drinker 68 29.8
Non-drinker 160 70.2
Alcohol Intake Drinker 15 6.6
Non-drinker 213 93.4
Smoking Status Smoker 1 0.4
Non-smoker 227 99.6
Family History of Fracture Yes 17 7.5
No mn 92.5
Physical Activity Status Inactive 54 237
Minimally-Active 100 439
HEPA Active 74 325
Median (Median/Maximum Score x 100%) Interquartile range
OPAAT Scores Risk factors (Q1-11) 7 (63.6%) 2
Complications (Q12-16) 3(60.0%) 1
Prevention (Q17-30) 9 (64.3%) 4
Total score (Q1-Q30) 19 (64.3%) 6.75

Abbreviation: HEPA: health-enhancing physical activity.

osteoporosis knowledge score was also significantly
higher among Malay (p = 0.004) and Chinese students (p
= 0.006) than Indian students (Table-2).

Of all the subjects, 105 (58.7%) female students and 30
(61.2%) male students did not consume cow's milk
regularly. Additionally, 136 (76%) female students and 33
(67.3%) male students did not consume soy milk regularly.
Most subjects did not take alcohol [169 (94.4%) females; 44
(89.8%) males] and carbonated beverages regularly [129
(72.1%) females; 31 (63.3%) males]. None of the Malay

students took alcohol. Approximately 91 (50.8%) female
and 21 (42.9%) male students consumed tea regularly.
Only one male student was cigarette smoker. There were
significantly more coffee drinkers among male students
[n=28 (57.1%); p = 0.013] compared with females [n=67
(37.4%)]. A total of 11 (22.4%) male and 43 (24%) female
students were inactive physically. Most students did not
have a family history of fracture (Table-3).
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Table-2: Comparison among risk factors, complications, prevention and total knowledge regarding osteoporosis based on characteristics of subject.

S-33

Variables of Interest Risk factor domain Complication domain  Prevention domain Total
Mdn IQR p-value Mdn IQR p-value Mdn IQR p-value Mdn IQR p-value
Sex Female (n =179) 7 3 0.178 3 1 0.010% 9 4 0.558 19 7 0.125
Male (n = 49) 7 3 3 1 9 4 20 7
Ethnicity Malay (n =120) 7 2 3 1 9 4 19 7
Chinese (n = 68) 7 3 0.184 3 1 0.073 9 3.8 0.005% 20 7 0.009*
Indian (n = 40) 7 3 3 1 8 3.8 17 6
Field of Course Medical and Health (n = 105) 7 2 3 4 9 4 19 8
Non-medical and Health (n=123) 7 3 0.467 3 1 0.86 9 4 0.836 19 6 0.696
Cow's Milk Consumption Drinker (n=93) 7 3 3 1 9 4 19 7.5
Non-drinker (n = 135) 7 2 0.918 3 1 0.467 9 4 0.923 19 6 0.792
Soy Milk Consumption Drinker (n =59) 7 3 3 1 9 4 20 6
Non-drinker (n = 169) 7 2 0.788 3 0.5 0.727 9 4 0.687 19 8 0.815
Coffee Intake Drinker (n =95) 7 2 3 1 9 4 19 6
Non-drinker (n =133) 7 3 0.478 3 1 0.248 9 4 0.452 19 8 0.857
Tea Intake Drinker (n=112) 7 3 3 1 9 4 19 7
Non-drinker (n=116) 7 3 0.269 3 1 0.999 9 4 0.57 19 7 0.493
Carbonated Beverages Intake  Drinker (n = 68) 7 4 3 1 9 5 195 88
Non-drinker (n = 160) 7 2 0.78 3 1 0.198 9 4 0.22 19 6 0.439
Alcohol Intake Drinker (n=15) 7 3 3 1 8 5 17 9
Non-drinker (n =213) 7 2.5 0.812 3 1 0.45 9 4 0.943 19 6 0.897
Smoking Status Smoker (n=1) - - - - - - - -
Non-smoker (n = 227) 7 2 0.278 3 1 0.974 9 4 0.641 19 7 0.446
Family History of Fracture Yes (n=17) 7 2 3 0.5 9 45 18 7
No (n=211) 7 2 0.629 3 1 0.339 9 4 0.729 19 7 0.921
Physical Activity Status Inactive (n = 54) 7 2 3 0.5 9 4 19 6.3
Minimally-Active (n = 100) 7 4 0.954 3 1 0.998 9 48  0.255 18 8 0.64
HEPA Active (n =74) 7 2 3 13 9 4 19.5 7
Abbreviations: Mdn: median; IQR: interquartile range.
Table-3: Diet and lifestyle practices based on ethnicity and sex [n (%)].
Variables of Interest Male (n =49) Female (n=179) p-value
Chinese  Malay Indian Chinese  Malay Indian Sex Ethnicity
(n=16) (n=22) (n=11) Total (n=52) (n=98) (n=29) Total
Cow's Milk Consumption Drinker (n = 93) 5(31.3) 9(40.9) 5(455) 19(38.8) 28(53.8) 37(37.8) 9(31) 74(413) 0746 0301
Non-drinker (n = 135) 11(68.8) 13(59.1) 6(54.5) 30(61.2) 24(46.2) 61(62.2) 20(69) 105 (58.7)
Soy Milk Consumption Drinker (n = 59) 5(31.3) 6(27.3) 5(455) 16(32.7) 12(23.1) 20(20.4) 11(37.9) 43(24) 0222 0.634
Non-drinker (n = 169) 11(68.8) 16(72.7) 6(54.5) 33(67.3) 40(76.9) 78(79.6) 18(62.1) 136(76)
Coffee Intake Drinker (n = 95) 9(56.3) 10(45.5) 9(81.8) 28(57.1) 17(32.7) 34(347) 16(55.2) 67(37.4) 0.013 0.15
Non-drinker (n = 133) 7(43.8) 12(54.5) 2(18.2) 21(429) 35(67.3) 64(653) 13(44.8) 112(62.6)
Tea Intake Drinker (n=112) 4(25) 12(54.5)  5(45.5) 21(429) 17(32.7) 57(58.2) 17(58.6) 91(50.8) 0322 0.146
Non-drinker (n = 116) 12(75) 10(45.5) 6(54.5) 28(57.1) 35(67.3) 41(41.8) 12(41.4) 88(49.2)
Carbonated Beverages Intake Drinker (n = 68) 5(313) 10(455) 3(273) 18(36.7) 13(25)  28(28.6) 9(31) 50(27.9) 0.233 092
Non-drinker (n = 160) 11(68.8) 12(54.5) 8(72.7) 31(63.3) 39(75) 70(71.4) 20(69) 129(72.1)
Alcohol Intake Drinker (n = 15) 3(18.8) 0 2(182)  5(10.2) 5(9.6) 0 5(17.2) 10(5.6) 0325 0.029
Non-drinker (n = 213) 13(81.3)  22(100) 9(81.8) 44(89.8) 47(90.4)  98(100) 24(82.8) 169 (94.4)
Smoking Status Smoker (n=1) 0 1(4.5) 0 1(2) 0 0 0 0 0.215  0.636
Non-smoker (n = 227) 16 (100)  21(95.5) 11(100) 48 (98) 52 (100) 98(100) 29 (100) 179 (100)
Family History of Fracture Yes (n=17) 0 2(9.1)  3(273)  5(10.2) 0 10(10.2) 2(6.9) 12(6.7) 0374 0.828
No (n=211) 16(100) 20(90.9) 8(72.7) 44(89.8) 52(100) 88(89.8) 27(93.1) 167(93.3)
Physical Activity Status Inactive (n = 54) 6(37.5) 5(22.7) 0 11(224) 15(288) 21(21.4) 7(24.1)  43(24) 0.563  0.807
Minimally-active (n = 100) 4(25) 10(45.5) 4(36.4) 18(36.7) 22(423) 48(49) 12(41.4) 82(45.8)
HEPA active (n =74) 6(37.5) 7(31.8) 7(63.6) 20(40.8) 15(28.8) 29(29.6) 10(34.5 54(30.2)

Note: *Significant at p < 0.05. Abbreviation: HEPA: health-enhancing physical activity.
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Discussion

The participants of this study had moderate levels of
osteoporosis awareness. This result was consistent with
studies conducted among undergraduate students from
other countries.415 Other studies showed an even lower
osteoporosis knowledge level among university
students,48 but this could be due to the inclusion of new
entrants with limited osteoporosis knowledge. On the
other hand, senior health and nursing students have
shown a higher degree of competence due to health
promotion and primary care concepts that have been
learned and applied during the course.%.16

The Chinese students in this study showed the highest
overall osteoporosis knowledge score, followed by the
Malays and Indians, which agreed with previous findings.?
It was presumed that Malaysian Chinese understood
osteoporosis better because of higher susceptibility.?
Several epidemiological studies have shown that
Malaysian Chinese have lower bone mineral density and
higher fracture risk compared with local Malays and
Indians.17.18 The underlying reasons for this finding may
be the disparity between genetics and lifestyle
behaviours, but this remains unknown. The current study
also found that knowledge of osteoporosis was not
influenced by sex and field of study. Education is an
important determinant of osteoporosis knowledge.!®
Since the subjects enrolled in this study were well-
educated university students, the differences in
knowledge levels based on sex and field of study have
improved.  Although the students practised
osteoprotective behaviours, such as physical activity and
the use of dairy products, these practices were not related
to their osteoporosis knowledge of osteoporosis. It is
assumed that students associated physical activities and
dairy products with other health benefits rather than with
osteoporosis prevention. Nadiah et al. also suggested that
physical activity and daily calcium intake did not reflect
the knowledge of osteoporosis among Malaysian
students.! There was also lack of association between
osteoporosis knowledge and practice among Taiwanese
youth and university students in the United States.1520

Knowledge of risk factors for oesteoprosis among the
participants was considered moderate in this research.
Specifically, less than a quarter of the students knew that
osteoporosis had no symptoms, while only half of the
study population acknowledged that osteoporosis was a
treatable disease (supplementary material, Table S1). Lack
of understanding of risk factors for osteoprosis has been
commonly reported among young adults and students.!
In comparison, the students in this sample have shown a
moderate level of knowledge of osteoporosis risks. Most
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students did not know osteoporosis will not cause joint
pain or swelling of the fingers. As a result, subjects could
have confused osteoporosis with osteoarthritis. This
highlights a need to increase osteoporosis knowledge of
osteoprosis among younger generation on this issue.
Interestingly, male students in this study were more
educated about osteoprosis complications than females
students . This contradicted another pervious study which
reported that female students understood osteoporosis
better than males.8 Since the source of information was
not studied, it is not clear how and where the male
students learned about osteoporotic complications. Both
the domains of risk factors and complications should be
highlighted in future osteoporosis prevention
programmes aimed at younger populations to address
knowledge deficiency.

Malay and Chinese students had significantly higher
levels of awareness on prevention of osteoporosis
compared to Indian students. This might be attributable
to the ethnic differences in vulnerability to osteoporosis.
Most students were aware of the use of calcium
supplements to avoid osteoporosis, and were aware of
the dietary sources of calcium. However, in the field of
prevention, this knowledge did not translate to action, as
less than half of them consumed cow's or/and soy milk.
Previous studies have shown that the purpose for not
consuming dairy and soy-based products among the
younger populations might be due to aversion to the
taste of dairy products,2! lack of motivation on the part of
their parents22 or lack of access to calcium-rich foods on
campus. Also, most students did not practice proper diet
and lifestyle to improve bone health. In this study, more
male students drank coffee compared to females,
confirming Nadiah et al's observation of Malaysian
students.! Malayan students did not use alcohol for
religious reasons, while Chinese and Indians often
consumed alcohol.23 Physical activity is an important
determinant of bone density, but a large proportion of
subjects in this study were not physically active. This may
be due to lack of awareness, cultural background,
insufficient contact with healthcare professionals and lack
of dialogue on prevention of osteoporosis with educators,
healthcare providers and parents.24 This finding was
comparable to previous research conducted among
university students and the general population, which
found that younger generations are less engaged in
regular exercises.4 Therefore, future health promotion
campaigns should aim at young people and emphasize
the importance of these activites in the prevention of
osteoporosis. For example, in addition to the
conventional focus on muscle building, the effect of
resistance exercise programme on increasing bone
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mineral density and preventing fractures should be
conveyed to the public. The gender and ethnic
differences in these tradition should also be
acknowledged in the transmission of information to the
target population. In particular, sufficient outdoor and
sunlight exposure is a challenge for the Muslim women's
community in Malaysia because of the full-body covering
clothing.25> An innovative approach to solving this
problem, while respecting the religious practices of the
community, should be planned and communicated to
the community.

The present study has some limitations. Firstly, due to the
study design, causal conclusions cannot be drawn. Also,
this analysis was single-centered, and the study
population did not represent all of Malaysian university
students. The health beliefs of students about
osteoporosis, which influence osteoprotective activities,
have not been assessed in this research.

Conclusion

Overall, Malaysian university students have a fair level of
knowledge about osteoporosis across the disease
condition, risk factors and complications. Some gender
and ethnic differences in the awareness of osteoporosis
have been reported. These factors should be included in
the preparation of anti-osteoporosis campaigns in
Malaysia. There is a lack of substantial association
between students' knowledge of osteoporosis and
prevention of osteoporosis, suggesting that these
activities may not be correlated with bone health.
Therefore, connecting health practices to bone health
among younger generations could be considered in
potential future awareness campaigns.
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