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Abstract

Summary We surveyed primary care physicians in Malaysia for their knowledge, attitude and practice in screening and
managing osteoporosis. We found a low level of screening and active management of osteoporosis in the primary care setting
despite positive attitudes towards them. We advocate for the active management of osteoporosis at the primary care level.
Introduction Prevention of osteoporotic fracture is important in primary healthcare for healthy ageing. Little is known about
the knowledge, attitude, practice and barriers in the screening and managing osteoporosis among primary care doctors.
Methods A cross-sectional study, using an online pre-tested questionnaire after face and content validation, was conducted
for primary care doctors from 1 June to 30 July 2021 across Malaysia. Pearson’s chi-square test and logistic regression were
employed.

Results A total of 350 primary care doctors in Malaysia, consisting of 113 (32.3%) family medicine specialists (FMS) and
237 (67.7%) medical officers, participated in this study. The mean + SD score of osteoporosis knowledge was 50.46 + 15.09
with minimum and maximum values of 0 and 83.64%, respectively. One hundred and ten (31.4%) respondents achieved a sat-
isfactory overall knowledge score of >60%, 156 (44.6%) were confident in advising patients for initiation of anti-osteoporotic
medication, and 243 (69.4%) perceived that bisphosphonate should be made available in health clinics. Only 97 (27.7%)
practised osteoporosis screening. Inaccessibility of bone mineral densitometry (BMD) (90.6%), inadequate knowledge
(87.7%) and inaccessibility of pharmacotherapy (87.1%) are perceived modifiable barriers to osteoporosis screening and
management. Factors associated with a satisfactory knowledge of osteoporosis are designation as a family medicine specialist
(AOR 3.034, p=0.002), attendance at an osteoporosis management update course (AOR 2.095, p =0.034) and the practice
of osteoporosis screening for the elderly (AOR 2.767, p=0.001).

Conclusion Given the insufficient knowledge and low level of osteoporosis screening, there is a need for a national structured
health programme to address the knowledge gap, increase screening practices and enhance accessibility to BMD and anti-
osteoporosis medication in primary care.
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wing @ummc.edu.my

architectural deterioration of bone tissue, resulting in bone
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is projected to bear half of the global burden for hip fractures
by 2050 [5, 7]. In Malaysia, the hip fracture rates in both sexes
are expected to increase 3.55-fold in 2050, from an estimated
5,880 hip fractures in 2018 to 20,893 in 2050 [6]. The direct
costs of treatment are likewise projected to increase, from
35.3 million USD to 125.4 million USD by 2050 [6]. This
projected increase in hip fractures in Malaysia is the highest
among countries in Asia [6].

Effective treatment options are available to prevent fragility
fractures in patients with osteoporosis, but there is evidence
that osteoporosis is underdiagnosed and undertreated world-
wide, including in Asia [8, 9]. Likewise in Malaysia, a similar
trend of underdiagnosis of osteoporosis is seen [10], and an
osteoporosis treatment gap has been observed in secondary
fracture prevention in both public and private settings [11, 12].

In Malaysia, osteoporosis is managed by both primary care
doctors and specialists from various disciplines such as endo-
crinology, rheumatology and orthopaedic surgery. Physicians
such as endocrinologists and orthopaedic surgeons routinely
initiate medical treatment for osteoporosis, while primary care
doctors play an important role in detecting cases of osteopo-
rosis, managing them and referring complicated cases such as
secondary osteoporosis to specialists. In the Malaysian Min-
istry of Health setting, the prescription of drugs is categorised
into a few prescriber categories where certain medications can
only be prescribed by a specialist or consultant. Drugs under
category A can only be prescribed by specialists or consultants
in the hospital setting. Family medicine specialists (FMS) can
only prescribe drugs under category A/KK and below. At the
time of the study, medication for osteoporosis is not readily
available for prescription in public primary care clinics despite
the primary care doctor being well-positioned to screen for,
treat and continue osteoporosis care in their setting.

At present, limited information is available on osteopo-
rosis knowledge, attitude and practice (KAP) of Malaysian
primary care doctors. KAP surveys of osteoporosis done
among primary care practitioners in other countries have
helped identify gaps that could be acted upon to improve
osteoporosis care [13, 14]. This study aimed to address the
current knowledge and practice gap by assessing the KAP
and barriers to osteoporosis screening and management
among primary care doctors across Malaysia. Understand-
ing the gaps and issues would help us formulate recommen-
dations for policymakers to prioritise osteoporosis care in
primary care settings.

Methods
Study design

This was a cross-sectional study conducted from 1 June to
30 July 2021 involving FMS and medical officers (MOs)
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working at public health clinics across all the states in
Malaysia.

Study instrument

A self-administered online questionnaire available in
Google Forms was used in this study. The questionnaire on
knowledge for the present study was a modification of a
published questionnaire of a related study [13]. The ques-
tionnaire consisted of 4 sections: the first section was on
sociodemographic information including age, gender, des-
ignation, years of practice, the estimated total number of
elderly patients (workload)/week in the clinic, availability
of bone mineral densitometry (BMD), sources of informa-
tion for osteoporosis and the last time participants attended
an update on osteoporosis management. The second sec-
tion was on knowledge about osteoporosis and encom-
passed 10 domains, namely: definition of osteoporosis,
risk of osteoporotic fractures, investigations of osteoporo-
sis, daily required dose of vitamin D and calcium supple-
ments, pharmacotherapy for osteoporosis in patients with
an eGFR <30 mL/min/1.73 m?, pharmacotherapy for osteo-
porotic hip fracture risk reduction, complications of osteo-
porosis treatment, indications for osteoporosis treatment in
the absence of BMD testing, duration of oral bisphosphonate
treatment and osteoporosis treatment failure. The third sec-
tion was on attitude towards osteoporosis as a health issue,
its assessment and management. Participants were asked to
grade their extent of agreement on each item (assessment
for attitude) by using a 3-point Likert scale: agree, neutral
or disagree. The fourth section was on the practice of osteo-
porosis screening and management for osteoporotic fracture
risk reduction and the perceived barriers to this practice.

The questionnaire underwent face and content validation
based on a conceptual framework. Two geriatricians, two
endocrinologists and two family medicine specialists were
involved in the content validation processes. The questionnaire
was pre-tested among five MOs at a government health
clinic to assess the items, flow and ease of understanding the
questionnaire.

Sample size

The sample size calculation was done using the single
proportion formula, using the Sample Size Calculator for
Prevalence Studies (Naing et al., 2006). Based on a study by
Fogelman et al., the median percentage of correct responses
in the knowledge of osteoporosis was 23% [13]. After taking
into account a non-respondent rate of 26% and a precision
of 5%, the sample size required was 344 participants [13].
Finally, 350 participants were recruited for our study.
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Sampling method

Google Forms links were disseminated to the common FMS
groups through WhatsApp, a communication application
widely used in Malaysia through the smartphone. The FMS
were invited to participate in the research, and the Google
Forms link was disseminated to the MOs at each health
clinic through their FMS. The participants declared their
consent before answering the online questionnaire.

Ethics approval

Ethics approval was obtained from the Medical Research and
Ethics Committee (reference no. NMRR-21-421-58735),
Ministry of Health, Malaysia. All procedures performed
in studies involving human participants were performed
according to the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

Data analysis

All data collected were analysed using Statistical Package
for the Social Sciences (SPSS) version 21. There was no
missing value in the data collection. Data were checked
for outliers or missing data. Continuous data were checked
for normality by looking at the Kolmogorov—Smirnov test.
Categorical data were reported in proportions (percentage)
while continuous data were reported as medians with inter-
quartile range (IQR) if the distribution was skewed.

Questions on knowledge items answered correctly were
given 1 point and questions answered incorrectly were given 0
points. The total point range was 0-55, with the scores being
reported in percentages. Conversion of points into percentages
was done for the overall test by dividing the score by the total
points possible. We categorised the knowledge level using
Bloom’s cut-off point [15]. The knowledge level was deemed
low if the score was less than 60%. Those with moderate
(60-79%) and high (80-100%) scores were deemed as having
satisfactory knowledge levels. The reliability of the knowledge,
attitude and practice questionnaires was checked and the values
of Cronbach’s alpha were 0.899, 0.752 and 0.722, respectively,
indicating acceptable internal consistency reliability.

Pearson chi-square test was used to determine the asso-
ciation between basic sociodemographic data with knowl-
edge scores. For multiple logistic regression, variables with
a p value of <0.25 from univariate analyses were included.
Adjusted odds ratio (AOR) and 95% confidence interval (CI)
were presented. Significance is set at the a level of 0.05.

Results

Profile and working experience of the study
participants (Table 1)

A total of 350 primary care doctors in Malaysia, consisting

of 113 (32.3%) FMS and 237 (67.7%) MOs, participated in
this study. Among the doctors, a total of 73 (20.9%) obtained

a master’s degree in family medicine, 46 (13.1%) obtained a
diploma in family medicine while 191 (54.6%) did not pursue
any further training in family medicine. Two hundred and fifty-
eight (73.7%) were female. The median age was 35 years old
and the median years of practice after graduating was 10 years.

The median number of older patients > 65 years old
seen in a week was 30. The Clinical Practice Guideline
(CPG) Malaysia for Osteoporosis was used by 299 (85.4%)
respondents as the information source for the management
of osteoporosis. One hundred and five respondents (30.0%)
had attended an update on the management of osteoporosis
within the previous 2 to 5 years while 97 (27.7%) have
never attended any updates on osteoporosis management.
Only 33 (9.4%) had additional training in the manage-
ment of osteoporosis through attachments with geriatri-
cians, rheumatologists, endocrinologists or orthopaedic
surgeons who manage osteoporosis (Table 1).

Knowledge of osteoporosis screening
and management (Table 2)

The mean percentage score (+ SD) of osteoporosis
knowledge among the doctors was 50.46% (+15.09),
with minimum and maximum values of 0 and 83.64%,
respectively. Only 110 (31.4%) participants achieved a
satisfactory knowledge score of > 60%, while 240 (68.6%)
participants obtained a low score of < 60%.

More than half of the respondents obtained a satisfactory
score on only four out of the ten domains, namely: risk
of osteoporotic fractures, investigations of osteoporosis,
indications for osteoporosis treatment in the absence of
BMD testing and treatment failure in osteoporosis. The
highest number of respondents, at 241 participants (68.9%),
achieved satisfactory knowledge scores on investigations
of osteoporosis. Respondents scored poorly in domains
related to pharmacotherapy: 321 (91.7%) participants
scored poorly in the domain of pharmacotherapy for
reduction of osteoporotic hip fracture risk, 297 (84.9%)
on complications associated with osteoporosis treatment,
287 (82.0%) on pharmacotherapy of an osteoporotic person
with an eGFR <30 mL/min/1.73 m? and 285 (81.4%) on
the duration of oral bisphosphonate treatment.
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Table 1 Sociodemographic
profile, working experiences
and osteoporosis screening tool
usage among study participants
(N=350)
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Variables

Frequency (%)

Median (IQR)

Age (years)
Gender
Male
Female
Years of practice as a doctor
2-10 years
11-34 years
Designation
Medical officer
Family medicine specialist
Highest qualification
Master in family medicine and FRACGP
Master in family medicine
FRACGP
MRCGP/FRCGP
DFM
MD/MBBS
Number of elderly patients (> 65 years) seen in a week
0-50 patients
51-250 patients
Information source for management of osteoporosis®
Clinical Practice Guideline (CPG) Malaysia for Osteoporosis
CME/workshop/conference/webinars
Online references (e.g. UpToDate, Medscape)
Others (e.g. articles/books; pharmaceutical representatives)
Last time attended an update on the management of osteoporosis
<1 year
1 to <2 years
2 to<5 years
5 years or more
Never attended
Additional training in the management of osteoporosis
Yes
No
Practises osteoporosis screening for elderly
Yes
No
Access to BMD
BMD is available at the health clinic
Direct referral for BMD in radiology department, hospital
BMD is available at the nearby private hospital
Refer medical/orthopaedic clinic
No
Offer BMD in the past 1 year
Yes
No
Use of osteoporosis screening tool for older age > 65 years
Fracture Risk Assessment Tool (FRAX)
BMD
Osteoporosis Self-Assessment Tool for Asians (OSTA)
FRAX and BMD

92 (26.3)
258 (73.7)

209 (59.7)
141 (40.3)

237 (67.7)
113 (32.3)

7 (2.00)

73 (20.86)
30 (8.57)
3(0.86)

46 (13.14)
191 (54.57)

285 (81.4)
65 (18.6)

299 (85.4)
187 (53.4)
156 (44.6)
15 (4.3)

36 (10.3)
56 (16.0)
105 (30.0)
56 (16.0)
97 (27.7)

33 (9.4)
317 (90.6)

97 (27.7)
253 (72.3)

11 3.14)
92 (26.29)
57 (16.29)
32.(9.14)
158 (45.14)

63 (18.0)
287 (82.0)

30 (8.6)
12 (3.4)
12 (3.4)
19 (5.4)

35(7)

10 (7)

30 (35)
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Table 1 (continued) Variables Frequency (%) Median (IQR)
OSTA and FRAX 19(5.4)
OSTA and FRAX and BMD 5(1.4)
No 253 (72.3)

SThe total number of responses # 100% as participants could answer more than one.

BMD bone mineral densitometry, CME continuous medical education, DFM diploma in family medicine,
FRAX Fracture Risk Assessment Tool, FRACGP Fellowship of the Royal Australian College of General
Practitioners, MBBS Bachelor of Medicine-Bachelor of Surgery, MD medical degree, MRCGP Member-
ship of the Royal College of General Practitioners, OSTA Osteoporosis Self-Assessment Tool for Asians.

Table 2 Knowledge level on osteoporosis screening and management (N =350)

Overall knowledge score percentage

Number of respondents, n (%)

Score <60% (low)
Score > 60% (satisfactory)

240 (68.6)
110 (31.4)

Knowledge score percentage based on individual domains of knowledge questions

No Domains Number of respondents, n Mean score in % (SD)
(%)
Score < 60% Score > 60%
1 Definition of osteoporosis 241 (68.9) 109 (31.1)  31.14 (46.37)
2 Risk of osteoporotic fractures 147 (42.0) 203 (58.0)  63.64 (15.52)
3 Investigations of osteoporosis 109 (31.1) 241 (68.9)  69.60 (19.07)
4 Recommended daily requirement of vitamin D and calcium 202 (57.7) 148 (42.3)  42.29 (49.47)
to prevent osteoporosis
5 Pharmacotherapy for osteoporotic person with 287 (82.0) 63 (18.0) 20.29 (29.64)
eGFR <30 mL/min/1.73 m?
6 Pharmacotherapy that effectively reduces the risk of osteo- 321 (91.7) 29 (8.3) 28.33 (24.91)
porotic hip fracture
Complications associated with the treatment of osteoporosis 297 (84.9) 53 (15.1) 29.80 (27.71)
8 Indications for osteoporosis treatment without a BMD test 120 (34.3) 230 (65.7)  73.21 (27.53)
Duration of oral bisphosphonate treatment 285 (81.4) 65 (18.6) 18.57 (38.94)
10 Treatment failure in osteoporosis 110 (31.4) 240 (68.6)  58.23 (25.97)

Attitude on osteoporosis screening
and management (Table 3)

Three hundred and forty-four (98.3%) participants perceived
that osteoporosis is an important health issue, 335 (95.7%)
felt that osteoporosis screening is beneficial for patients who
are > 65 years, 323 (92.3%) felt that BMD should be easily
accessible to primary care doctors and 178 (50.9%) were
confident in their BMD result interpretation. A total of 280
(80.0%) perceived that all patients with osteoporosis should
be offered pharmacotherapy while only 180 (51.4%) partici-
pants had confidence in providing non-pharmacotherapy to
prevent osteoporosis. Most respondents (243 participants,
64.9%) think that the FMS should be allowed to prescribe
bisphosphonates in the clinic and that the prescription
should not be limited to hospital specialists. Despite that,
only 156 (44.6%) were confident in advising patients for
initiation of anti-osteoporotic pharmacotherapy.

Practice of osteoporosis screening and management

Only 97 (27.7%) claimed that they practised osteoporosis
screening for the elderly in their clinics. The commonest
screening tool used was Fracture Risk Assessment Tool
(FRAX) [30 (8.6%)], followed by FRAX/BMD in 19 (5.4%),
Osteoporosis Self-Assessment Tool (OSTA)/FRAX in 19
(5.4%), BMD in 12 (3.4%) and OSTA in 12 (3.4%) (Table 1).

There were 158 (45.1%) participants who did not
have access to BMD in their district, while 103 (29.4%)
participants were allowed direct BMD access in the
radiology department in the hospital or health clinic
without a referral to the medical or orthopaedic clinic first.
Fifty-seven (16.3%) responded that BMD is available at a
nearby private hospital and 32 (9.1%) indicated the need
for referral to the medical or orthopaedic clinic to get
BMD access. Only 63 (18.0%) participants offered BMD
to their patients within the past 1 year (Table 1).
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Table 3 Opinions and practice regarding osteoporosis (N=350)

Opinions Responses, n (%)

Agree Neutral Disagree
Osteoporosis is an important health issue 344 (98.3) 6(1.7) 0(0.0)
Osteoporosis screening is beneficial for patients who are > 65 years 335(95.7) 13(3.7) 2 (0.6)
BMD should be made easily accessible to primary care doctors 323(92.3) 22(6.3) 5(1.4)
I am confident in BMD result interpretation 178 (50.9) 109 (31.1) 63 (18.0)
All patients with osteoporosis should be offered pharmacotherapy 280 (80.0) 51 (14.6) 19 (5.4)
I am confident in providing non-pharmacotherapy to prevent osteoporosis 180 (51.43) 116 (33.14) 54 (15.43)
I am confident in advising patients for the initiation of anti-osteoporotic pharmacotherapy 156 (44.6) 126 (36.0) 68 (19.4)
Bisphosphonate should be changed of category prescriber from A (hospital specialist) to 243 (69.4) 88 (25.1) 19 (5.4)
A/KK (family medicine specialist)
Practice Responses, n (%)
Never Seldom Often Always
I advise patients for weight-bearing exercise 38 (10.9) 117 (33.4) 139 (39.7) 56 (16.0)
I advise patients on fall prevention 8(2.3) 41 (11.7) 149 (42.6) 152 (43.4)
I advise patients on adequate dietary calcium intake 6(1.7) 62 (17.7) 165 (47.1) 117 (33.4)
I advise patients to limit caffeinated drinks intake to less than 1-2 (240-360 mL ineach ~ 33 (9.4) 120 (34.3) 141 (40.3) 56 (16.0)
serving) servings per day

I prescribe calcium supplements only 52 (14.9) 131 (37.4) 132 (37.7) 35(10.0)
I prescribe calcium with vitamin D supplements 64 (18.3) 129 (36.9) 109 (31.1) 48 (13.7)
I refer to medical or orthopaedic specialist for anti-osteoporotic medications 75 (21.4) 137.(39.1) 83(23.7) 55(15.7)

A total of 195 (55.7%) participants often or always
advised patients for weight-bearing exercise, 301 (86%)
often or always advised patients on fall prevention, and
197 (56.3%) often or always advised patients to limit caf-
feinated drinks intake to less than 1-2 (240-360 ml in each
serving) servings per day to reduce fracture risk. There
were 167 (47.7%) participants who often or always pre-
scribe calcium supplements only, while 193 (55.2%) never
or seldom prescribe calcium with vitamin D supplements
and 212 (60.5%) never or seldom refer to a medical or
orthopaedic specialist for anti-osteoporotic medications
(Table 3).

The barriers to osteoporosis screening
and management (Fig. 1)

A total of 317 (90.6%) participants perceived that the
inaccessibility of BMD in the district is the commonest
barrier to osteoporosis screening and management in the
primary care clinic. Three-hundred and seven (87.7%)
felt that inadequate knowledge and patients’ coexist-
ing multiple medical conditions that need more priority
were the barriers, 305 (87.1%) felt that the barrier was
the inaccessibility of pharmacotherapy at primary care
clinics, and 297 (84.9%) felt that lack of doctor-patient
time had hindered the screening and management of
0Steoporosis.
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Association between participants’ profile
and knowledge level (Table 4)

There was a significant association between a satisfactory
knowledge score among the participants and the following
items: designation as an FMS (p <0.001), additional training in
the management of osteoporosis (p <0.001), prior attendance
to an osteoporosis management update course (p<0.001),
years of practice (p <0.001), the use of the osteoporosis CPG
(p=0.022), offering BMD in clinical practice (p=0.014) and
experience of screening of osteoporosis in the older person
in clinical practice (p<0.001). After using multiple logistic
regression, three factors were found to predict satisfactory
knowledge in osteoporosis management: designation as FMS
(AOR 3.034, CI 1.517-6.068; p=0.002), prior attendance in
an update on the management of osteoporosis (AOR 2.095, CI
1.057—-4.154; p=0.034) and practice of osteoporosis screening
for the elderly (AOR 2.767, CI 1.524-5.024; p=0.001).

Discussion

Key findings from our study were as follows: (a) the mean
knowledge score was 50.46% out of a maximum score of
100%; (b) participants scored poorly in questions on phar-
macotherapy; (c) most participants agreed that osteoporosis
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is an important health issue and screening for it is benefi-
cial in older person; (d) only 27.7% of participants practised
osteoporosis screening; (e) only 29.4% of our participants
had direct access to BMD service; (f) approximately half of
the participants were confident in interpreting BMD result
and providing non-pharmacological prevention advice for
osteoporosis and (g) less than half of the participants were
confident in advising patients for initiation of anti-osteo-
porotic pharmacotherapy.

It is premature to conclude whether the knowledge level
of osteoporosis among our primary care doctors was satis-
factory or not as we did not undergo the full validation of
scoring for our questionnaire. However, our overall findings
suggest that the knowledge level of osteoporosis among our
doctors is lacking. Globally, studies had shown knowledge
of osteoporosis was inadequate among primary care doctors
[16-20]. While our participants showed satisfactory knowl-
edge level in domains on the risk of osteoporotic fractures
and investigations of osteoporosis, most of them did not
score satisfactorily in questions on pharmacotherapy, spe-
cifically on pharmacotherapy for an osteoporotic person with
reduced kidney function, pharmacotherapy that effectively
reduce the risk of osteoporotic hip fracture, their associ-
ated complications and duration of use for oral bisphos-
phonate. Our findings are consistent with studies elsewhere
which showed a gap of knowledge in pharmacotherapy for
osteoporosis among primary care doctors [18, 20, 21]. This
knowledge gap would explain why only 44.6% of our partici-
pants were confident in advising patients on the initiation of

anti-osteoporotic pharmacotherapy. Medication for osteopo-
rosis is only readily available in hospitals under prescription
category A, contributing to the lack of familiarity, knowl-
edge and confidence in this area [22]. Thus, the majority
perceived the need of downgrading bisphosphonate category
prescriber from the current category A (can be prescribed
only by hospital specialist) to A/KK (can be prescribed by
FMS in the primary care setting).

Most participants agreed that osteoporosis is an important
health issue and screening for it is beneficial in the older
person. However, this sentiment is not reflected in actual
practice as only 27.7% of our participants performed screen-
ing for osteoporosis. Among those who screened, FRAX
was the preferred tool followed by OSTA. Only 29.4% of
our participants had direct access to BMD, thus explaining
why BMD is not the preferred screening tool. Again, this
would probably explain why only approximately 50.9% of
our participants were confident in interpreting BMD results.
Even in those who had access to BMD, only 18% offered
BMD to their patients. Lack of access to BMD in the pri-
mary care setting is not a new problem [19]. Malaysia is
underresourced and has an inadequate number of BMD
machines, providing only 2.5 BMD machines per one mil-
lion of the population [2]. Previous studies had reported
that only about 27% of primary care doctors had access to
BMD, almost similar to our figure of 29.4%. In a study in
the USA, the main barriers to prescribing a BMD test were
the perception that patients could be treated without BMD
testing, and that patients were too old or frail for testing [23].
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Table 4 Chi-square and multiple logistic regression for the association of variables with satisfactory knowledge of osteoporosis (N=350)

Factors Chi-square Multiple logistic regression
Knowledge level, n (%) p value Satisfactory knowledge p value
Low* (n=240) Satisfactory” (n=110) AOR 95% CI

Gender
Male (n=92) 68 (73.9) 24 (26.1) 0.199 0.645 0.356-1.168 0.148
Female (n=258) 172 (66.7) 86 (33.3) 1.000 (reference)

Designation
FMS (n=113) 49 (43.4) 64 (56.6) <0.001%* 3.034 1.517-6.068 0.002*
MO (n=237) 191 (80.6) 46 (19.4) 1.000 (reference)

Use of CPG osteoporosis
Yes (n=299) 198 (66.2) 101 (33.8) 0.022* 1.383 0.591-3.233 0.455
No (n=51) 42 (82.4) 9(17.6) 1.000 (reference)

Additional training in management of osteoporosis
Yes (n=33) 14 (42.4) 19 (57.6) <0.001* 1.993 0.869-4.570 0.103
No (n=317) 226 (71.3) 91 (28.7) 1.000 (reference)

Years of practice
<10 (n=209) 163 (78.0) 46 (22.0) <0.001* 0.810 0.423-1.550 0.524
>10 (n=141) 77 (54.6) 64 (45.4) 1.000 (reference)

Number of elderly patients being seen in a week
<50 (n=285) 189 (66.3) 96 (33.7) 0.057 0.784 0.374-1.642 0.518
>50 (n=65) 51(78.5) 14 (21.5) 1.000 (reference)

Access of BMD
Yes (n=144) 91 (63.2) 53 (36.8) 0.070 0.877 0.477-1.613 0.674
No (n=206) 149 (72.3) 57 (27.7) 1.000 (reference)

Offered BMD
Yes (n=192) 121 (63.0) 71 (37.0) 0.014* 1.234 0.672-2.266 0.498
No (n=158) 119 (75.3) 39 (24.7) 1.000 (reference)

Attended an update on osteoporosis
Yes (n=253) 157 (62.1) 96 (37.9) <0.001* 2.095 1.057-4.154 0.034*
No (n=97) 83 (85.6) 14 (14.4) 1.000 (reference)

Practised osteoporosis screening for elderly
Yes (n=97) 41 (42.3) 56 (57.7) <0.001* 2.767 1.524-5.024 0.001*
No (n=253) 199 (78.7) 54 (21.3) 1.000 (reference)

#Low: scored < 60% in knowledge, "Satisfactory: scored > 60% in knowledge, *p <0.05.

AOR adjusted odds ratio, CI confidence interval, FMS family medicine specialist, MO medical officer.

It is interesting to note that the uptake of BMD screening in
Australia had been poor for the older person in primary care
settings despite government reimbursement, suggesting that
a simplified screening process for primary care settings may
be warranted [24].

In our study, FRAX was the preferred screening
modality (8.6%), likely owing to its ease of use without
the need for BMD. Concerning the use of FRAX and
OSTA, a study in the neighbouring country, Singapore
had shown that FRAX and OSTA performed almost
similarly in identifying osteoporosis with FRAX having
a role in screening the postmenopausal woman [25]. It
is worth pointing out that while Malaysia and Singapore

@ Springer

share almost similar multi-ethnic demographics; the
difference is in the ethnic proportion. The highest ethnic
proportion in Singapore is the Chinese population
(74.2%), while in Malaysia Bumiputera including the
Malay population (approximately 70%) is the majority
[26, 27]. OSTA was found to be unsuitable to identify
osteoporosis among postmenopausal women in a
Malaysian study [28]. However, we need to be cautious
in promoting FRAX alone as the screening modality for
osteoporosis as it may or may not be cost-effective to
screen with FRAX, depending on the setting [29, 30].
We do not have any local cost-effectiveness data on the
screening modalities for osteoporosis.
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The low percentage of osteoporosis screening in our study
is a concern because primary care doctors are in the best
position to screen for osteoporosis and to treat it accordingly
as disease prevention and screening are part of the principle
of primary care medicine. Studies worldwide had pointed
out that osteoporosis was generally less prioritised by pri-
mary care doctors compared to other chronic diseases such
as diabetes mellitus and hypertension [18, 31]. Awareness of
the importance of recognising osteoporosis does not seem to
be the issue as reflected in our study. A previous Malaysian
study had shown that awareness of osteoporosis did not cor-
relate with the tendency to treat [32]. We believe the same
trend still prevails and the reasons could be multifactorial
as demonstrated in our study: limited access to BMD and
medication, lack of doctor-patient time, patients’ coexist-
ing multiple medical conditions that need more priority and
inadequate knowledge [23]. Primary care doctors were more
likely to treat osteoporosis among those aged < 65 years,
female and independent in their activities of daily living,
taking into consideration of the safety and efficacy of anti-
osteoporotic medications [23]. From a pragmatic point of
view, while immediate improvements to increase access to
BMD and medication may not be possible, strengthening the
non-pharmacological intervention to prevent osteoporosis
is something that primary care doctors can strive for. Only
51.4% of our participants were confident in providing non-
pharmacotherapy to prevent osteoporosis. This is one area
that we can improve on.

The issues that we identified in this study such as lack
of screening practice among primary care doctors, limited
access to BMD and unavailability of anti-osteoporotic medi-
cation in primary care are rudimentary. However, these issues
have to be tackled before we even consider the more complex
issues surrounding the management of osteoporosis. They
also underscore the importance of a structured programme
at the national level to promote better osteoporosis care. In
Malaysia, osteoporosis is not yet prioritised as a national
health agenda, more so in primary care. We advocate a
national structured screening programme in primary care
which is supported by better access to bone measurement
tests (such as BMD) and anti-osteoporotic medication. Fur-
ther research on the nationwide incidence of osteoporosis and
hip fragility fractures and the cost-effectiveness of screening
for osteoporosis in a local context would be helpful.

According to the World Organization of Family Doctors
(WONCA), family medicine is aimed to “promote personal,
comprehensive and continuing care for the individual in the
context of the family and the community” [33]. Family med-
icine specialists are well-positioned to improve the screening
and management of osteoporosis in the primary care set-
ting. Our study has shown that FMS had a better knowledge
level on osteoporosis and additional training in osteoporosis
was associated with better knowledge. Addressing the gap

in knowledge, particularly in pharmacotherapy, will be an
important first step to improving the management of osteo-
porosis in the primary care setting. Family medicine special-
ists can also spearhead the utilisation of pharmacotherapy
for osteoporosis in the primary care setting. The involvement
of other stakeholders such as the public health policymakers
will be crucial to pushing the osteoporosis agenda forward.

Strength and limitation

This is the first nationwide study that looked into the
knowledge, attitude, practice and perceived barriers to
osteoporosis screening and management among primary
care doctors across Malaysia. The results of this study justify
the allowance of prescription of bisphosphonates in the
primary care setting and training of primary care doctors in
the management of osteoporosis at the same time to reduce
the burden of referring patients with osteoporosis to tertiary
care centres just for initiation of therapy.

There were several limitations in this study. This was
a self-reported study with a possibility of recall bias. In
addition, this was an online survey disseminated via link-
sharing, where the response rate was unknown. As this
was a cross-sectional study conducted using a question-
naire without open-ended questions, we could not discount
the possibility that there might be confounding factors not
accounted for. We did not explore whether cost, logis-
tics or other issues limited the use of BMD testing among
doctors who had access to BMD machines. This study
was conducted during the movement control order of the
COVID-19 pandemic, where attention was diverted to
combating the pandemic and primary care doctors were
mobilised to the front line. Thus, any information col-
lected on the current state of service might not reflect the
usual practice.

We used an online survey in this study where respond-
ents completed the questionnaires via digital devices such as
smartphones. In Malaysia, the mobile phone penetration rate
was at 130.2% in 2018 with the percentage of smartphone
users rising from 68.7% in 2016 to 78.0% in 2018 [34]. An
online survey was appropriate during the time of study con-
sidering the need to limit face-to-face contact during the
COVID-19 pandemic. Online dissemination had allowed
us to reach a wider range of respondents from all states in
Malaysia. Another advantage of the online survey is that we
expect less socially desirable responses to our questions on
attitude and practice. However, we were unable to determine
the response rate via this online method. We acknowledge
that some doctors may opt not to answer the survey due
to their unfamiliarity, dislike or distrust of digital surveys.
Thus, the findings from this survey may not be generalizable
to all primary care doctors in Malaysia.
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Conclusion

Despite awareness of the importance of osteoporosis,
there was a knowledge gap in the management of
osteoporosis particularly in pharmacotherapy and
a poor level of screening and non-pharmacological
practice for osteoporosis among primary care doctors. A
national structured health programme for osteoporosis
is proposed to address the knowledge gap, increase
screening practices and enhance accessibility to BMD
and anti-osteoporosis medication in primary care. Future
studies are needed to evaluate the cost-effectiveness of
screening for osteoporosis and the outcome of a structured
health programme to improve knowledge, screening and
treatment practices of osteoporosis in primary care.
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