
lable at ScienceDirect

Osteoporosis and Sarcopenia 7 (2021) 92e97
Contents lists avai
Osteoporosis and Sarcopenia

journal homepage: http: / /www.elsevier .com/locate/afos
Original article
Prevalence of osteoporosis in elderly women in Hong Kong

Sue Seen-Tsing Lo*

The Family Planning Association of Hong Kong, Hong Kong, China
a r t i c l e i n f o

Article history:
Received 12 April 2021
Received in revised form
20 August 2021
Accepted 1 September 2021
Available online 9 September 2021

Keywords:
Osteoporosis
Female
Bone density
Risk factors
Treatment
* FRCOG The Family Planning Association of Hong
130 Hennessy Road, Wan Chai, Hong Kong, China.

E-mail address: stlo@famplan.org.hk.
Peer review under responsibility of The Korean S

https://doi.org/10.1016/j.afos.2021.09.001
2405-5255/© 2021 The Korean Society of Osteopor
creativecommons.org/licenses/by-nc-nd/4.0/).
a b s t r a c t

Objectives: To determine the prevalence of osteoporosis and the proportion who needed treatment after
screening women aged 65 years or older; their treatment acceptance and continuation.
Methods: This is an observational study conducted between May 2017 and April 2020.
Participants underwent clinical assessment and bone mineral density measurement of lumbar spine,
total hip, and femoral neck by dual energy X-ray absorptiometry. Those with osteoporosis at any site or
osteopenia with 10-year major fracture risk � 20% or hip fracture risk � 3% by Fracture Risk Assessment
Tool® were offered drug treatment.
Results: Among 1800 participants, 15.9% were normal, 33.2% were low-risk osteopenic, 27.2% were high-
risk osteopenic, and 23.7% were osteoporotic. Their mean age was 69.4 years and 6.3% had low-energy
fractures after menopause. After stepwise logistic regression analysis, only prior low-energy fractures
after menopause and low body mass index (BMI) remained significantly correlated with osteoporosis.
Those who needed treatment were significantly older, menopaused at age 45 years or earlier, had a
parent with hip fracture, had low-energy fractures after menopause, and low BMI. Drug was offered to
916 women but 67.6% refused because they worried about side effects, interaction with existing drugs,
and were reluctant to take more drugs. Treatment acceptance was significantly higher among osteo-
porotic patients. Treatment continuation at 6th and 12th months was also significantly higher in oste-
oporotic patients.
Conclusions: Osteoporosis screening in elderly women identified a significant proportion who needed
treatment. Encouraging them to initiate drug, especially high-risk osteopenic patients, remained a
challenge.
© 2021 The Korean Society of Osteoporosis. Publishing services by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Osteoporosis is an age-related disease characterized by low
bone mass and micro-architectural deterioration, leading to bone
fragility and an increased risk of fractures. Osteoporotic fractures
commonly occur at thewrist, spine, hip, and humerus. Hip fractures
are associated with the highest health and social care costs due to
functional limitation, decreased mobility, and increased need for
residential care even after the fractures are fixed. Mortality after hip
fractures approaches 20% in the first year [1].

There is a well-established relationship between fracture risk
and bone mineral density (BMD). With each standard deviation fall
in BMD, fracture risk increases by 1.5 to 3-fold [2]. BMD
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measurement by dual energy X-ray absorptiometry (DXA) is the
gold standard for diagnosing osteoporosis. A recent report from
China showed 45.9% of women 65 years and older had osteoporosis
in the lumbar spine, femoral neck or total hip in 2008e2018 [3]. In
the United States, 27.1% of women in the same age group had
osteoporosis in 2017e2018 [4]. The prevalence of osteoporosis in
Canadian women was 30.1% in those aged 65e69, 36.2% in those
aged 70e74, 41.4% in those aged 75e79, 45.6% in those aged 80e84,
48.1% in those aged 85e89, and 47.6% in those aged 90 and above
[5]. The prevalence of osteoporosis in women 65 years and older is
largely unknown in Hong Kong. According to the latest population
projection, the percentage of women 65 years and older will in-
crease from 9.5% in 2019 to 14% in 2029 and 17.7% in 2039. The
actual life expectancy of a 60 year old woman in 2019 was 90 years
[6]. The total number of osteoporotic hip fractures in Hong Kong
women was projected to increase by 2.4 fold between 2018 and
2040 [7]. With the increase in the elderly population and longevity,
offering DXA and prompt treatment for osteoporosis is important
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for the reduction of osteoporotic fractures.
The objectives of this pilot screening program are to determine

the prevalence of osteoporosis and the proportion for whom
treatment was required after screening, and the risk factors asso-
ciated with osteoporosis and need for treatment. The treatment
acceptance and continuation among those who needed treatment
were also evaluated. The results will help public health specialists
and clinicians estimate the burden of osteoporosis and workload
involved with treatment and follow-up after the implementation of
screening for elderly women.

2. Methods

This screening programwas funded by the Time Limited Project
of The Community Chest of Hong Kong (Grant ID: TLP-FPAH-EBC).
Due to funding restrictions, this pilot screening program could only
recruit 1800 subjects between May 2017 and April 2020. Eligibility
criteria included female, aged 65 or above, never had osteoporosis
treatment, and never had DXA. The program was announced at a
press conference attended by local media. Eligible women were
recruited on a first come, first served basis until all quotas were
filled.

On the day of consultation, participants had to fill in the Fracture
Risk Assessment Tool® (FRAX®) checklist after registration. One
clinician was responsible for the whole program to ensure consis-
tency of data collection and uniformity of management. All par-
ticipants were interviewed using a standardized questionnaire to
collect data on clinical risk factors for osteoporosis such as age, age
at menopause, duration of menopause, history of osteoporosis
related low-energy fracture(s) after menopause, parental hip frac-
ture, smoking habit, drinking habit, medical disease(s) and use of
regular medication(s) that cause bone loss, number of falls in the
past 2 years, daily calcium intake, duration of exercise (walking or
Tai Chi or stretching exercise) performed each day, and duration of
sun exposure every day. The total daily calcium intake included diet
and supplementation. Dietary calcium intake was calculated using
a reference chart produced by the dietetic department of Queen
Mary Hospital, a tertiary referral center for osteoporosis manage-
ment. Body weight and height were measured with participants
wearing light clothing and without shoes to calculate their body
mass index (BMI). BMDwasmeasured at the lumbar spine, the total
hip, and the neck of femur using the Hologic Discovery densitom-
eter (QDR 4500; Hologic, Inc., Bedford, MA, USA) operated by a
single operator. T-scores were determined with reference to local
southern Chinese normative database. Further investigations
would be arranged for those with a Z-score less than �2.0 to
exclude secondary osteoporosis. Spine X-ray would be performed
when a vertebral fracture was suspected.

Treatment was offered to thosewith osteoporosis at any one site
and those with osteopenia plus FRAX® 10-year major osteoporotic
fracture risk � 20% or hip fracture risk � 3% [8]. Three drugs were
available: oral daily raloxifene, oral weekly alendronate, and 6-
monthly denosumab injection. The clinician provided personal-
ised advice on the goals of treatment, treatment duration, side ef-
fects and efficacy of appropriate drug(s) to be used, possible causes
of treatment failure, importance of lifestyle modifications and fall
prevention, alternatives to pharmacologic therapy, and the
morbidity and mortality of osteoporotic fractures to each partici-
pant. Participants and their accompanying relatives were encour-
aged to discuss their concerns with the clinician and share the
decision-making in choosing the management option they
preferred. Reasons for refusal of treatment were documented. Since
this is a service program, not a research study, participants are not
required to sign any consent. The use of clinical records for analysis
was approved by the Association's Ethics Panel (equivalent to
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Institutional Review Board) as well as the Health Services Sub-
committee (a governing board on all health services programs)
with approval number of OA1-2 and followed the Declaration of
Helsinki.

2.1. Statistical analysis

Data analysis was performed with IBM® Statistical Package for
Social Science (SPSS®) (Windows version 27; IBM Corp., Armonk,
New York, US). Bone status was categorized into normal (T-
score � -1.0), osteopenia (T-score between �1.0 and �2.5), and
osteoporosis (T-score � -2.5) according to the World Health Orga-
nization recommendation [9]. Those with osteopenia were further
subdivided into high and low risk by FRAX®, available at http://
www.shef.ac.uk/FRAX. Those with 10-year major osteoporotic
fracture risk � 20% or hip fracture risk � 3% were classified as high
risk [8]. Primary outcomes studied were: need for treatment,
acceptance of treatment, and continuation of treatment. Descrip-
tive statistics on continuous variables (age, age at menopause,
duration of menopause) were presented as mean ± standard de-
viation and categorical variables (parental hip fracture, history of
osteoporosis related low-energy fracture(s) after menopause, low
BMI (< 18.5 kg/m2), had medical disease(s) that cause bone loss, on
regular medication(s) that cause bone loss, ever fell in the past 2
years) were presented as proportion. Associations between de-
mographic characteristics, clinical characteristics and lifestyle
habits (calcium intake, exercise, sun exposure, cigarette use, and
alcohol use) with osteoporosis and the 3 primary outcomes were
analyzed using Student t test for normally distributed continuous
variables and Chi-square test for normally distributed categorical
variables. Pearson correlation analysis was performed to examine
the correlation between significant independent variables (de-
mographic characteristics/clinical characteristics/lifestyle habits),
and outcome variables (osteoporosis/need treatment). Similar
correlation analyses between outcome variables (treatment
acceptance and continuation) and independent variables (de-
mographic and clinical characteristics, lifestyle habits and bone
status) were also performed. All analyses were two-tailed, and P-
values � 0.05 were considered statistically significant. Multivariate
stepwise logistic regression analysis was performed to delineate
which independent variable best predicted osteoporosis, the need
for treatment, acceptance of treatment, and continuation of treat-
ment. The results from logistic regression were presented as odds
ratios (ORs) and 95% confidence intervals (CIs).

3. Results

A total of 1800 treatment-naïve elderly women joined this pilot
screening program. Overall, 15.9% had normal bone mineral den-
sity, 33.2% had osteopenia and were at low risk of fracture, 27.2%
had osteopenia and were at high risk of fracture, and 23.7% were
osteoporotic. Out of the 489 osteopenic women, 44 had major
osteoporotic fracture risk of � 20% in 10 years, 400 had hip fracture
risk of � 3% in 10 years, and 45 were at high risk for both major
osteoporotic and hip fractures. The demographic characteristics,
clinical characteristics and lifestyle habits in each of the above bone
status subgroup is compared in Table 1. Pearson correlation showed
age � 70 years old (r ¼ 0.055, P < 0.05), longer duration of meno-
pause (r ¼ 0.113, P < 0.01), history of osteoporosis related low-
energy fracture(s) after menopause (r ¼ 0.066, P < 0.01), and low
BMI (r ¼ 0.188, P < 0.01) were significant risk factors for osteopo-
rosis. After stepwise logistic regression analysis, only history of
osteoporosis related low-energy fracture(s) after menopause (OR,
1.764; 95% CI, 1.178e2.643; P ¼ 0.005), and low BMI (OR, 6.194; 95%
CI, 3.746e10.252; P < 0.001) remained significantly associated with
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Table 1
Demographic characteristics, clinical characteristics and lifestyle habits by bone status (% within group).

Risk factor Whole group
(n ¼ 1800)

Normal1

(n ¼ 287)
Osteopenia, low risk2

(n ¼ 597)
Osteopenia, high risk3

(n ¼ 489)
Osteoporosis4

(n ¼ 427)
P-value (Groups 1&2
vs 3&4)

Mean age, yr (SD) 69.4 (4.2) 69.1 (3.8) 67.5 (2.3) 71.1 (4.4) 70.1 (5.0) < 0.001
Mean menopause age, yr (SD) 50.8 (4.5) 51.6 (4.3) 50.8 (4.0) 50.7 (4.7) 50.3 (4.8) 0.027
Mean duration of menopause, yr (SD) 18.5 (6.2) 17.5 (5.9) 16.7 (4.6) 20.3 (6.6) 19.8 (7.1) < 0.001

Parental hip fracture 195 (10.8%) 38 (13.2%) 31 (5.2%) 79 (16.2%) 47 (11%) < 0.001
Had osteoporosis related fracture after

menopause
113 (6.3%) 6 (2.1%) 18 (3.0%) 56 (11.5%) 39 (9.1%) < 0.001

Body mass index < 18.5 kg/m2 69 (3.8%) 2 (0.7%) 14 (2.3%) 9 (1.8%) 44 (10.3%) < 0.001
Have medical disease(s) associated with

osteoporosis
271 (15.1%) 54 (18.8%) 83 (13.9%) 84 (17.2%) 50 (11.7%) 0.606

Taken drug that causes BMD loss 264 (14.7%) 41 (14.3%) 73 (12.2%) 84 (17.2%) 66 (15.5%) 0.037
Had one or more falls in past 2 years 521 (28.9%) 78 (27.2%) 169 (28.3%) 143 (29.2%) 131 (30.7%) 0.377
Daily calcium intake
< 600 mg 874 (48.6%) 135 (47.0%) 302 (50.6%) 234 (47.9%) 203 (47.6%) 0.761
600- < 800 mg 312 (17.3%) 52 (18.1%) 102 (17.1%) 84 (17.2%) 74 (17.3%)
800- < 1200 mg 505 (28.1%) 80 (27.9%) 164 (27.5%) 141 (28.8%) 120 (28.1%)
1200 mg or more 109 (6.1%) 20 (7.0%) 29 (4.9%) 30 (6.1%) 30 (7.0%)

Less than 20 min of walking or Tai Chi or
stretching exercise daily

113 (6.3%) 20 (7.0%) 39 (6.5%) 30 (6.1%) 24 (5.6%) 0.496

Less than 20 min of sun exposure daily 609 (33.8%) 104 (36.2%) 204 (34.2%) 157 (32.1%) 144 (33.7%) 0.374
Smoke 20 or more cigarettes daily 7 (0.4%) 1 (0.3%) 2 (0.3%) 2 (0.4%) 2 (0.5%) 0.740
Drink 3 units of alcohol daily 1 (0.06%) 0 0 1 0 e
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osteoporosis.
The age-related prevalence of the 4 bone status groups is illus-

trated in Fig. 1. The proportion of elderly women with osteoporosis
increased gradually from 21.9% for those aged 65e69, to 24.0% for
those aged 70e74, to 28.2% for those aged 75e79. Among those
aged 80 years and older, the proportion sharply increased to 44.3%.

A total of 113 (6.3%) women reported 1 or more osteoporosis
related low-energy fractures after menopause: 108 women frac-
tured once, four fractured twice, and one fractured thrice. The
predominant fracture site was the distal forearm (50 women, 44.2%
of those who had fractures), followed by tibia/fibula (19 women,
16.8%), and vertebrae (18 women, 15.9%). Among these 113 women,
6 had normal BMD and 12 were osteopenic with low fracture risk
by FRAX®. In the group with normal BMD, 3 had distal forearm
fractures, 1 had humerus fracture, 1 had tibia/fibula fracture, and 1
had a rib fracture. Among the low-risk osteopenic women, 6 had
distal forearm fracture, 4 had tibia/fibula fracture, and 2 had rib
fractures. All participants with prior hip or vertebral fractures were
included in either the high-risk osteopenia or osteoporosis groups.
Fig. 1. Bone status by age groups with Fracture Risk Assessment Tool®.
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According to the local guideline, individuals at high risk of
fracture should be treated, namely those with prior low-energy hip
or vertebral fractures, osteoporosis, and osteopenia with 10 years
major osteoporotic fracture risk � 20%, and hip fracture risk � 3%
[10]. There was a substantial increase in the proportion of women
who needed treatment from 40.1% in the 65e69 years old to 64.1%
in the 70e74 years old groups. The proportion progressively
increased to 78.7% and 90% for those aged 75e79 years and 80þ
years, respectively. Pearson correlation showed significant corre-
lations between the need for treatment and age � 70 years old
(r ¼ 0.280, P < 0.01), menopausal age at 45 years old or younger
(r ¼ 0.055, P < 0.05), longer duration of menopause (r ¼ 0.252,
P < 0.01), parental hip fracture (r ¼ 0.096, P < 0.01), history of
osteoporosis related low-energy fracture(s) after menopause
(r¼ 0.172, P < 0.01), low BMI (r¼ 0.104, P < 0.01), and on drugs that
cause bone loss (r ¼ 0.049, P < 0.05). After stepwise logistic
regression analysis, aged 70 years and older (OR, 3.328; 95% CI,
2.718e4.075; P < 0.001), menopause at 45 years old or below (OR,
1.602; 95% CI, 1.039e2.471; P ¼ 0.020), parental hip fracture (OR,
1.884; 95% CI, 1.383e2.567; P < 0.001), history of osteoporosis
related low energy fracture(s) after menopause (OR, 5.567; 95% CI,
3.334e9.297; P < 0.001), and low BMI (OR, 3.332; 95% CI,
1.890e5.873; P < 0.001) remained significantly associated with the
need for treatment.

Among the 916 women in whom osteoporosis treatment was
indicated, 619 (67.6%) refused treatment because they were con-
cerned about the side effects of drugs, worried about interaction
with existing medications, and reluctant to take more medication.
For the 297 women who agreed to start treatment, 34 requested
referrals to out-patient medical clinics in public hospitals because
of financial concerns and the remaining 263 patients started
treatment in the Association on a self-finance basis. Most of them
(227) chose generic oral alendronate, 31 chose branded raloxifene,
and 5 chose denosumab. Treatment acceptance was significantly
higher among those with osteoporosis (50%) than those with
osteopenia with high fracture risk (17.2%) (P < 0.001). Pearson
correlation analysis found significant correlations between treat-
ment acceptance and history of osteoporosis related low-energy
fracture(s) after menopause (r ¼ 0.071, P ¼ 0.032), low BMI
(r ¼ 0.069, P ¼ 0.038), and having medical disease(s) that cause
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bone loss (r ¼ 0.075, P ¼ 0.023), but not with age, age at meno-
pause, duration of menopause, parental hip fracture, ever fell in the
past 2 years, and use of medication(s) that cause bone loss. After
stepwise logistic regression analysis, only history of osteoporosis
related low-energy fracture(s) after menopause (OR, 1.602; 95% CI,
1.039e2.471; P ¼ 0.016), and diagnosis of osteoporosis (OR, 2.904;
95% CI, 2.338e3.606; P < 0.001) remained significant in predicting
treatment acceptance.

Treatment continuation among the 263 women who agreed to
start treatment is listed in Table 2. Treatment continuation was
significantly higher in the osteoporosis group than the high-risk
osteopenic group at both 6th month and 12th month
(P ¼ 0.037 at 6th month and P ¼ 0.007 at 12th month). Drug
continuation at 12th month was not associated with age, meno-
pause age, duration of menopause, history of osteoporosis related
low-energy fracture(s) after menopause, parental hip fracture,
history of fall in the past 2 years, having medical disease(s) that
cause bone loss, and use of drug(s) that cause bone loss and low
BMI. Among the 166 women who attended the 6th month follow-
up, 11 stopped drug treatment. Among these 166 women, 67
(40.4%) reported daily intakes of 800 to less than 1200 mg calcium
and 40 (24.1%) achieved the daily target of 1200 mg calcium. At
12th month, 157 women returned for follow-up but 19 stopped
drug treatment. The proportion who achieved daily calcium intake
of 800 mg to < 1200 mg and 1200 mg increased to 73 (46.5%) and
44 (28.0%), respectively.

4. Discussion

According to a local epidemiological study published in 1999,
45.8% of women aged 60e69 years old had osteoporosis of the
spine and 22.9% had osteoporosis of the neck of femur. The prev-
alence of osteoporosis increased to 55.6% at the spine and 71.1% at
the neck of femur in those aged 80 and above [11]. In another local
study published in 2015, the prevalence of osteoporosis and
osteopenia among 6099 women aged 50e89 years old was 24.9%
and 51.7%, respectively [12]. In this study, the prevalence of oste-
oporosis and osteopenia was 23.7% and 60.4%, respectively. It is
difficult to conclude whether women in this cohort had better
bones than those in the previous decades because the studies were
conducted in different centers using different DXA machines and
reference curves.

Ageing is a strong independent risk factor for osteoporosis
[13,14]. In this cohort, the prevalence of osteoporosis in those aged
80 years and above doubled that in those aged 65e69 years old. We
also found low BMI and history of fracture being significant pre-
dictors for osteoporosis, which was in accordance with previous
studies [15,16]. Other published studies demonstrated the protec-
tive effect of exercise on osteoporosis [16,17]. Over 90% of our
participants exercised daily but we could not detect any significant
association with osteoporosis. The plausible explanation was that
majority of our cohort only strolled and stretched, which was too
gentle to cause any effect on the bones.

Osteoporosis only partially accounts for fractures [18]. The ma-
jority of fractures occur in patients with osteopenia rather than
Table 2
Treatment continuation patient numbers among those who agreed to start
treatment.

Drug chosen Bone status Start 6th month 12th month

Raloxifene Osteoporosis 31 16 (51.6%) 14 (45.2%)
Alendronate Osteoporosis 155 99 (63.9%) 91 (58.7%)
Alendronate Osteopenia, high risk 72 35 (48.6%) 28 (38.9%)
Denosumab Osteoporosis 5 5 (100%) 5 (100%)
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osteoporosis, because there are more individuals with osteopenia
in the population [8]. FRAX® is a computer-based algorithm that
calculates the 10-year probability of a major fracture risk and hip
fracture risk in those with osteopenia. Its use of clinical risk factors
in conjunction with femoral neck BMD and age improves the
sensitivity of fracture prediction. Hong Kong specific FRAX® is
available and the Osteoporosis Society of Hong Kong [10] suggested
local clinicians to adopt the National Osteoporosis Foundation
(NOF) recommended treatment threshold [8] of � 20% major
osteoporotic fracture risk or � 3% hip fracture risk. Overtreatment
may exist in this cohort as the proportion of women with hip
fracture risk of � 3% was disproportionately high. The NOF rec-
ommended treatment threshold was based on the cost-
effectiveness analysis in the United States. Many countries had
their own country-specific treatment threshold. One paper from
Taiwan proposed the threshold for major osteoporotic fractures to
be 15% for women and 12.5% for men; and that for hip fracture to be
7% for women and 6% for men [19]. The cut-off proposed by aca-
demics from Japanwas 10% for major osteoporotic fractures and 5%
for hip fractures [20] and their national guideline adopted 15% for
major osteoporotic fracture as the cut-off [21]. Many countries also
adopted a general fixed intervention threshold [22], but each
country or region should develop their own threshold.

Ensuring treatment acceptance and adherence has been the
major challenge in osteoporosis management. In the United States,
the use of bisphosphonates in postmenopausal women had
decreased by 50% from 2008 to 2012, the so-called “crisis in oste-
oporosis” [23]. Similar decline in the prescription of osteoporosis
medications was observed in the United Kingdom [24]. Poor
acceptance and adherence had been attributed to the bad reputa-
tion of bisphosphonates and denosumab in causing atypical
femoral fractures and osteonecrosis of the jaw, drug costs, patients’
underestimation of their fracture risk and their concerns about
drug safety [25e27]. A previous publication from our center on a
younger cohort of postmenopausal women with an average age of
58.2 years old showed that 57.1% of osteoporotic patients accepted
treatment, with themajor reason for treatment refusal being fear of
side effects [28]. In this cohort of older women, concern with
serious side effects was still a major reason for refusal and the
overall treatment refusal rate was higher than the younger cohort
in the same centre. Another significant predictor for refusal found
in this study was presence of medical disease(s) that cause bone
loss such as diabetes mellitus, thyroid disease, rheumatoid arthritis,
and inflammatory bowel diseases. These women also needed reg-
ular medications for their pre-existing disease(s) and they were
concerned about drug interactions with existing medications and
they were reluctant to take more medications. Besides, some
women believed that fracture was avoidable by being more careful
while others believed falls and fractures were inevitable in old age.
Although drug cost had dropped substantially with the introduc-
tion of generic alendronate and the small absolute risk of atypical
femoral fracture and osteonecrosis of the jaw had been emphasised
during counselling, it was still difficult to persuade older women to
accept treatment. It was apparent that they were overwhelmed by
the rare side effects of osteoporosis drugs but ignored the threat of
fragility fractures.

Achieving adequate calcium intake is also a major challenge in
Asia. NOF recommends 1200 mg calcium for women aged 50 and
beyond [8]. Most Asian countries were far below this recommen-
dation, with daily calcium intakes between 300 and 500 mg [29].
The poor dietary calcium intake may be due to lactose intolerance
that had been reported in 50e100% of Asia populations [30]. The
International Osteoporosis Foundation calcium calculator, available
at https://www.osteoporosis.foundation/educational-hub/topic/
calcium-calculator, is a convenient tool but less adaptable to
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Asian diet. Furthermore, elderly women who do not know how to
use computers or read English would not be able to use it. There-
fore, we provided a calcium food chart featuring local products to
each participant to help them select calcium-rich food. Those who
were unable to consume 1200 mg calcium daily from food because
of dietary restrictions or lactose intolerance were encouraged to
use calcium supplements. In this cohort, almost half of the partic-
ipants took less than 600 mg calcium daily on their first visit. After
education, almost two-thirds of those who returned for follow-up
at 6th month could consume more than 800 mg calcium daily
and the proportion further increased to almost three-quarters by 1
year.

The strength of this study was the reasonable sample size and
random recruitment that allowed results to be generalized. The
main limitation of this study was the selection bias because it was
not based on a community cohort. Those who had not read the
news coverage on the program announcement, as well as those
who had read the news coverage but were not interested to
participate, were left out. Second, there could be recall bias, as we
depended on our participants to report history of fracture, age of
menopause and parental history of hip fracture, and thus their
responses could not be verified. Third, this was a cross-sectional
study, and we lacked long-term fracture data in those who opted
for treatment versus those who refused treatment. Lastly, the
monitoring period was not long enough to provide fracture data to
compare the different outcomes in women who adhered to treat-
ment and those who did not.
5. Conclusions

Almost one in four elderly women aged 65 and above had
osteoporosis. The proportion of elderly women aged 80 years and
above with osteoporosis doubled that in those aged 65e69 years.
The workload after osteoporosis screening for elderly women is
substantial, with around half of them requiring treatment. How-
ever, only one-third of these women agreed to start treatment. It is
difficult to convince patients to accept treatment for a silent dis-
ease, especially when they are preoccupied with negative percep-
tions on the drugs and they are on a number of drugs for pre-
existing diseases. Women who had prior osteoporosis related
fractures after menopause were more likely to accept treatment.
Those who had osteoporosis rather than high-risk osteopenia were
more likely to accept and continue with treatment.
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