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Abstract
Summary As osteoporosis relies largely on self-managed prevention and adherence to long-term treatment regimens, it is
imperative that those at risk understand the disease that they are attempting to prevent. Ambiguity regarding osteoporosis and
reluctance to take anti-osteoporosis medication (AOM) as well as calciumwas noted in Australian post-menopausal women. This
may lead to underestimating women’s own risk of osteoporosis and fracture.
Introduction Fragility fractures caused by osteoporosis have been known to inflict significant personal and financial burden on
individuals and society. As treatment of osteoporosis relies largely on self-managed prevention and adherence to long-termAOM
regimens, it is imperative that women have a sound understanding of the disease that they are attempting to prevent. Much can
also be gained from qualitatively exploring the level of osteoporosis knowledge particularly in post-menopausal women who are
at greater risk of osteoporosis and fractures. This study thus aims to determine what post-menopausal Australian women know
about osteoporosis and osteoporosis prevention.
Method Six focus group sessions, using purposive sampling, were conducted with 23 female participants (mean age 68 years
(range 62–83)). Women responded to a series of open-ended questions regarding their knowledge about osteoporosis. The
audiotaped focus groups were transcribed verbatim and analysed using a thematic analysis framework.
Results Three key themes were identified: ambiguity about the nature of osteoporosis, ambiguity about osteoporosis prevention
and reluctance to take AOM and calcium.
Conclusion Ambiguity associated with risk and prevention may provide women with a false sense of security that they are
adequately acting to prevent the disease. Underestimation of their risk of osteoporosis and fracture as well as reluctance
associated with AOM may be barriers to osteoporotic fracture prevention.
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Introduction

The impact of osteoporosis is apparent primarily in the fragility
fractures that occur as a result of the disease. The financial and

personal burdens that osteoporosis-related fractures inflict on
individuals and society have been previously described [1–9].
In the USA, it is estimated that 54 million Americans have low
bone density or osteoporosis with US $19 billion spent on
associated bone fractures [10]. By 2025, it is estimated that this
cost will increase to US $25.3 billion [10]. By 2022, an esti-
mated 6.2 million Australians over 50 years of age will have
osteopenia or osteoporosis, with the total cost increasing to AU
$3.84 billion associated with the disease from $2.75 billion in
2012 [11]. As having a first osteoporosis-related fracture in-
creases the risk of future fractures, the burden described will
likely be exacerbated in ageing populations worldwide.

Conditions such as osteoporosis rely largely on self-
managed prevention so it is imperative that women have a
sound understanding of the disease that they are attempting
to prevent. Previous studies have found insufficient levels of
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knowledge about osteoporosis in various populations world-
wide [12–24]. Those who have qualitatively studied the levels
of osteoporosis knowledge in differing populations have
found that although participants may have heard of the condi-
tion, limited knowledge was evident about the characteristics
of osteoporosis (e.g. distinction between osteoporosis and oth-
er bone and joint conditions) [19, 21], the preventability of the
disease [18, 22, 24] as well as measures needed to reduce their
risk of osteoporosis and fracture [17, 20, 23]. Although these
studies have shed much light on osteoporosis knowledge
worldwide, past literature has not been focused on at-risk
Australian populations, particularly post-menopausal women.
Therefore, much can be gained from qualitatively exploring
the level of osteoporosis knowledge particularly in post-
menopausal Australian women who are at greater risk of os-
teoporosis and fractures. This study thus aimed to determine
what post-menopausal Australian women know about osteo-
porosis and osteoporosis prevention.

Methods

Sample population

A purposeful sample of women (n = 127) taken from the
Australian participant cohort from the Global Longitudinal
Study of Osteoporosis in Women (GLOW study) [25] was
invited to participate in one of six focus group sessions.
Selection of possible focus group participants was informed
by participant risk perception ratings to osteoporosis and frac-
ture obtained in the quantitative phase of the GLOW Study.
Participants with a discordant risk perception (those who per-
ceived high osteoporosis risk but low fracture risk) in at least
three questionnaires (n = 80), as well as those who perceived
both low osteoporosis risk and low fracture risk (n = 25) or
those who perceived both high osteoporosis risk and high
fracture risk (n = 22), were identified and composed the focus
group study population.

Those identified as prospective focus group participants
were sent mailed invitations to participate in the focus groups.
Once purposeful sampling was completed, consenting partic-
ipants were contacted by telephone and booked at random into
a focus group session. This allowed for a potentially diverse
dialogue within each focus group.

Instrument and procedures

The development of the semi-structured focus group questions
was informed by current literature at the time [26–30] and the
quantitative findings of the GLOW study [31]. The questions
were evaluated by a panel consisting of osteoporosis and/or
qualitative researchers with at least 10 years’ experience.
Another qualitative expert (MF) was consulted to discuss the

flow and appropriateness of the question schedule. To test the
instrument, a pilot focus group was conducted with four
consenting participants of the GLOW study, enabling further
refinement of the questions in an actual focus group setting.

The final list of 12 questions with accompanying prompts
was divided into sections (Appendix 1). The first section
consisted of two questions exploring participant understand-
ing of osteoporosis and the value participants place on the
disease. Section two contained three open-ended questions
that asked participants to define the word “concern”.
Participants were then asked how concerned they were about
both osteoporosis and fractures in light of their definition.
Section three comprised of two questions examining partici-
pant risk perception to both osteoporosis and fracture.
Section four explored participant access to osteoporosis infor-
mation. Section five examined participant perception of pre-
ventability of osteoporosis. Sections 6–8 explored anti-
osteoporosis behaviours, with accompanying prompts.
Demographic data for these participants were available from
the GLOW study database.

The focus groups were conducted at a metropolitan tertiary
hospital in Sydney, NSW, Australia, and consisted of between
four and six participants [32, 33]. Each session was digitally
recorded and moderated by one researcher (ABW). Another
researcher experienced in focus groups acted as the scribe
(MJC). Respondent validation [34] was achieved at the end
of each session with the moderator verbally summarizing the
main points that arose (Sections 9 and 10 of the interview
schedule Appendix 1). Participants were then encouraged to
confirm and if needed, further add to points summarized by
the researcher. Debriefing meetings were held between the
moderator (ABW) and the scribe (MJC) to evaluate each ses-
sion. This also facilitated preliminary team-based analysis
through the discussion of concepts that had arisen.

Data analysis

The collection, analysis and interpretation of data were an
iterative process. Gibb’s framework [35] was used to guide
analysis and began with the transcription of focus groups and
an analysis processes including coding and categorizing pat-
terns for theme development. Each focus group was tran-
scribed verbatim by a single researcher (ABW) within 72 h
of each session. The same transcriber then simultaneously
rereads the corresponding transcripts while listening to an au-
dio recording of each focus group session to check for accu-
racy and to allow the researcher to be immersed in the data
[35]. All identifiable data was removed from transcripts, and
each participant was assigned a code.

Coding was performed independently by two researchers
(ABW and MJC) with consensus on analysis and interpreta-
tion achieved. Both researchers convened and conducted
inter-rater checks to compare and discuss their independent
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findings on the manual coding of all transcripts. Coded tran-
scripts were entered into a computerized data management
program (NVivo 10™) where further refinement of codes
and thematic analysis continued [35]. As a result, developed
themes were agreed upon by the two independent researchers.

Results

Participant demographics

The characteristics of participants are shown in Table 1.
Twenty-three post-menopausal women took part in one of
six focus groups. The mean age of participants was 67 years.
Eighty-three percent (13/23) completed at least a higher
school certificate (12 years of education) with all participants
having private health cover. Twenty-six percent (6/23) report-
ed being told previously that they had osteoporosis by a

doctor or health care provider. Thirteen out of 23 (57%)
women had reported being told that they had osteopenia
and were at risk of osteoporosis. Eighteen of the 23 partici-
pants were currently on anti-osteoporosis medication (AOM)
(including bisphosphonates, hormone replacement therapy,
and calcium and vitamin D).

Fourteen out of the 23 participants (61%) had a discordant
risk perception (those who perceived high osteoporosis risk
but low fracture risk in at least three questionnaires). The
duration of the focus groups ranged from 48 min to 1 h and
52 min in length, with the average time of 1 h and 24 min.

Osteoporosis risk factors

Eight of the 23 women (35%) reported having a fracture
after 45 years of age. Seven participants (30%) reported a
maternal osteoporosis diagnosis while 2/23 (9%) reported
previous maternal hip fracture. All were non-smokers and
12/23 (52%) reported having greater than or equal to 7
alcoholic drinks per week. Ten women (43%) in the study
population were either underweight (BMI < 18.5) or
overweight/obese (BMI > 25.0).

Thematic findings: Ambiguity and the nature
of osteoporosis

Three key themes were developed from the analysis and
were related to ambiguity and the nature of osteoporosis:
ambiguity about the nature of osteoporosis, ambiguity
about osteoporosis prevention and reluctance to take
anti-osteoporosis medications.

Ambiguity about the nature of osteoporosis

In this study, women voiced ambiguity regarding the prevent-
ability of osteoporosis. Although most women had heard of
osteoporosis and some thought it to be a preventable disease
(7/23), half of the sample (12/23) were either uncertain or
doubted the preventability of the condition. The uncertainty
about the nature of osteoporosis was evident in all women in
the sample regardless of whether they were currently on treat-
ment or if they sustained a previous fracture after the age of
45 years.

The belief that genetics played a greater role in one’s pro-
pensity to develop the condition was held particularly by par-
ticipants who were touched by the disease through family
history. Such participants would give examples of their grand-
mother, mother or aunt suffering from the condition:

#FG3JM “I didn’t think it was preventable as such…I
don’t think you can prevent it because that’s your
genes.”

Table 1 Characteristics of the focus group participants

Participants (n = 23)

Age (years), mean (SD) 67 (5.6)

Body mass index (kg/m2), n (%)

< 18.5 1 (4)

18.5–24.9 12 (57)

25.0–29.9 8 (38)

≥ 30 1 (5)

Current smoker, n (%) 0 (0)

Drinking (≥ 7 drinks/week), n (%) 12 (52)

GH (general health) score

Excellent 7 (30)

Very good 10 (44)

Good 6 (36)

Fair 0 (0)

Poor 0 (0)

Maternal osteoporosis, n (%) 7 (30)

Maternal hip fracture, n (%) 2 (9)

Prior fracture after 45 years, n (%) 8 (35)

Self-reported “ever diagnosed with”, n (%)

Osteoporosis 6 (26)

Osteopenia 13 (57)

Private health insurance, n (%) 23 (100)

Education level, n (%)

School certificate (year 11 or less) 4 (17)

Higher school certificate 4 (17)

Trade certificate I, II, III or IV 3 (13)

Diploma or advanced diploma 2 (9)

Bachelor degree 3 (13)

Graduate certificate/graduate degree 4 (17)

Higher degree (masters or doctorate) 3 (13)
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Others believed that developing osteoporosis was an inev-
itable part of the ageing process that affects people as they age:

#FG1ST “It’s always been a thing as you get older, isn’t
it? Most people know that as you get older your bones
become brittle.”

and

#FG6HC “I think that…nothing is necessarily going to
stop you from getting osteopenia or osteoporosis…I
mean if you’re gonna get it, you’re gonna get it.”

These beliefs suggest that some women perceived a lack of
control over developing the disease. This perception is exem-
plified with women exclaiming that they “…can’t stop what’s
going to happen…” (#FG6CF) in relation to osteoporosis.

Ambiguity about osteoporosis prevention methods

Although most women reported at least one prevention strat-
egy against osteoporosis, there was a high level of uncertainty
regarding preventive methods to decrease one’s risk of devel-
oping the disease. This uncertainty was marked in most wom-
en in the study, irrespective of current treatment status or
previous fracture history.

In the current sample of post-menopausal women, 12
(52%) voiced uncertainty regarding dietary calcium, vita-
min D and supplementation. While women were able to
name “milk”, “yoghurt” and “cheese” as sources of calci-
um, many were unaware of other sources of calcium apart
from dairy products:

#FG5BB “I don’t really know other than the milk
products where you can get calcium…we eat quite a
lot of vegetables so if they come from vegetables, I
guess we do.”

Women also expressed uncertainty regarding the amount
of calcium and vitamin D they needed each day or questioned
whether they currently were getting the correct amounts of
both. When probed further, women commonly asked the
question back to the moderator: “So how much calcium and
vitamin D do you need?”

A high level of ambiguity was also found in women who
were taking supplementation. During the focus groups, many
women were unaware of whether supplementation use had an
effect on increasing their calcium and vitamin D levels. In this
study, ambiguity in women’s understanding of supplementa-
tion has been shown to affect preventive behaviour. To illus-
trate, one woman explained how her doctor placed her on a
vitamin D tablet only to cease supplementation after 1 year for
no apparent reason:

“My doctor [put me] on a vitamin D tablet. But I don’t
know what’s happening…I’m not taking them any-
more.” (#FG1MCE)

When probing further as to the reason behind the cessation
of the tablet, the woman was asked whether she had a test to
determine an improvement in her vitamin D levels. In re-
sponse, she replied that she had not taken any tests. She also
noted that she had not increased her sun exposure to compen-
sate for ceasing supplementation. As illustrated with this
woman, uncertainty about the effectiveness of supplementa-
tion may influence higher levels of non-adherence to
supplementation.

Women also expressed confusion regarding exercises
needed for bone health. Although women placed value on
performing weight-bearing exercises to decrease their risk of
osteoporosis and fracture, a level of uncertainty on the exact
exercises required was evident. This was particularly noted
when swimming and aqua aerobics were mentioned by five
(22%) women as forms of weight-bearing exercises to prevent
osteoporosis:

#FG1MP “Because of the swimming…because it’s the
weight bearing exercise.”

and

#FG6CH “I’ve just started aqua-aerobics…I’m going to
continue with that because I can see it’s another way of
doing weight bearing exercise. You know the resistance
of the water...”

Reluctance to take anti-osteoporosis medications

Several women also expressed their reluctance towards tak-
ing AOM (including bisphosphonates and hormone replace-
ment therapy (HRT)) and in some cases, even calcium tab-
lets. This reluctance was expressed by women irrespective
of whether or not they were at high risk of future fracture
(had low bone density and/or previous fracture after the age
of 45 years). Instead, there was a general preference to
“...just continue on as I am.” (#FG4RR) in regard to their
current forms of osteoporosis prevention in the absence of
treatment. In this study, women’s reluctance towards AOM
was mostly attributed to the fear of side effects associated
with the use of certain medications. Symptoms which were
most commonly mentioned during the focus group sessions
included osteonecrosis of the jaw associated with the use of
bisphosphonates such as Fosamax:

#FG4AD “I took [Fosamax] for about 6 years and then I
decided that that was enough and I didn’t like it. I had to
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have a tooth extracted and the dentist wouldn’t do it
because I hadn’t been off it for 10 years…so I had to
go find a surgeon who would do it…the local dentist
wouldn’t do it because it can actually deteriorate the
bone and as soon as I found that out, mine went in the
garbage bin.”

Others alluded to the heightened breast cancer risk associ-
ated with HRT:

#FG6DK “And I do worry a bit with the questions about
HRT…and I also was on [HRT] until a good friend got
breast cancer. I went straight off it and put up with the
hot flushes.”

And, heart disease links to calcium:

#FG6GT “I’m very much reluctant to take any medica-
tions at all even the calcium tablets worry me now that
there’s been links to heart disease.”

A sense of reluctance in adhering to or restarting treatment
of certain AOM, such as Fosamax, was also reported in two
women who were at higher risk of fracture (i.e. had low bone
density and a previous fracture after the age of 45 years). The
reluctance towards certain AOM in high-risk women still
persisted despite experiencing improvements in their BMD
as a result of taking AOM in the past. In these women, the
risks of side effects played a greater role in their decision to
cease treatment over the benefit of improved bone health and
reduced risk of fractures:

#FB3JM “I was put on Fosamax and mine definitely
improved noticeably and after a while I got a bit worried
about taking drugs and Fosamax got a bit of bad press
and I went off it.”

Discussion

This qualitative study aimed to determine what post-
menopausal Australian women know about osteoporosis and
osteoporosis prevention. In this study, there was a certain
amount of ambiguity expressed regarding appropriate bone
health exercises. Similar to the recent findings by Wright
et al. [36], somewomen in the current study mentioned certain
weight-bearing exercises and walking for bone health.
However, non-weight-bearing activities such as swimming
and aqua aerobics were also mentioned by numerous women
as examples of exercises promoting bone health. These results
are consistent with the past findings from Baheiraei et al. who
reported how the majority of Iranian-Australian men and

women aged 35–70 years considered swimming an effective
form of exercise to reduce the risk of osteoporosis [17]. A
quantitative study conducted by Gerend et al. [37] also found
that a proportion of women aged 40–86 years perceived them-
selves to be reducing their osteoporosis risk through swim-
ming [37], while Noel et al. reported that although participants
agreed that exercise was needed for bone health, there was
uncertainty about how or why this was beneficial [19]. In
addition, women in the current study were unable to identify
other more impactful exercises such as jogging, jumping,
skipping, and dancing which have been found to be more
beneficial to bone health compared with walking [38–42].
This ambiguity regarding exercises may inadvertently give
women a false sense of security that they are doing exercises
to increase bone health when in fact, these types of exercises
have little weight-bearing benefits.

This study also highlighted a reluctance associated with
taking certain AOM such as bisphosphonates and hormone
therapy. This reluctance was marked in women irrespective
of whether or not they were at high risk of future fracture (had
low bone density and/or previous fracture after the age of
45 years). Women in this study placed great value on the
presence of side effects when assessing their willingness to
adhere to these types of medications. Even in those with a
higher risk to future fracture, there was still hesitation to ad-
here to or restart treatment despite marked improvements to
their BMD results. The current study found the anticipation of
adverse effects of osteoporosis treatment to be a significant
barrier to AOM adherence and is in line with previous quan-
titative and qualitative literature [18, 21, 23, 43–46]. A recent
qualitative study by Merle et al. [18] found that French men
and women aged 50–85 years were also suspicious in taking
pharmacological treatments for osteoporosis due to their asso-
ciated side effects [18]. Similarly, concerns over AOM-related
side effects were also found to affect treatment adherence in
older Americans [21, 43] and even in female English sufferers
of osteoporosis and osteopenia. [23]. When considering the
potential harmful side effects associated with treatment, wom-
en in this study had a stronger preference towards continuing
with other preventive methods for osteoporosis over AOM.
The actual risk of AOM-related side effects such as
osteonecrosis of the jaw, however, has been found to be quite
low [47]. It has been previously estimated that the risk of
osteonecrosis of the jaw associated with bisphosphonate treat-
ment was between one in 10,000 and less than one in 100,000
patient-treatment years. The risk in cancer patients was, how-
ever, found to be higher (1–10 per 100 patients) due to the use
of increased doses of bisphosphonates as an adjunctive thera-
py to cancer treatment. Reluctance in taking AOM has detri-
mental implications on fracture risk prevention, particularly
when women are not confident in effectively performing other
forms of osteo-protective behaviours. Community knowledge
of the benefits of medication for preventing subsequent

Page 5 of 8     73Arch Osteoporos (2020) 15: 73



fractures is required to counterbalance the fears of potential
rare side effects. This is particularly important as community
perceptions of the safety of AOM (which are often influenced
by adverse media) have previously been shown to potentially
impact treatment rates [48–50] and the incidence of fracture
and fracture-related deaths [37, 49]. In addition, community
perception may also be influenced by consultations with den-
tists who may advise women to cease potentially beneficial
bone treatment prior to dental procedures [49].

In this current study, post-menopausal women also
expressed ambiguity regarding vitamin and mineral supple-
mentation to prevent osteoporosis. This included the recom-
mended daily calcium intake, sources of calcium besides dairy
products and the amount of beneficial sunlight exposure need-
ed to provide bone health benefits. This uncertainty is in line
with previous reports from Australia, Canada, Israel and the
USA [17, 20, 43, 51, 52]. In the study by Baheiraei et al.,
Iranian-Australia men and women failed to correctly identify
calcium-rich foods and were unaware of the recommended
amount of calcium intake. This is despite the majority of par-
ticipants recognizing the importance of calcium intake to bone
health [17]. Another study of Canadian participants aged 47–
80 years by Sale and colleagues also reported a level of un-
certainty in the majority of participants regarding recommend-
ed supplement dosage and duration of treatment [20].
Uncertainty about dietary sources of vitamin D was also noted
by Noel et al. [19] in Caribbean Hispanic/Latino adults over
50 years [19]. Uncertainty about vitamin and mineral supple-
mentation may lead post-menopausal women to have subop-
timal amounts of calcium and vitamin D required for bone
health. In addition, insufficient knowledge of dietary calcium
sources apart from dairy products can result in women limit-
ing the range of food they consume to increase their dietary
calcium. This can be particularly detrimental to women who
have an intolerance or aversion to dairy products and are also
unable or unwilling to take supplementation. As demonstrated
in this study and supported in the literature [20, 43, 51], un-
certainty about the effectiveness of supplementation may also
cause higher levels of non-adherence to supplementation.

This study has limitations which should be considered.
Sample bias may be present as the women in this study were
taken from a larger study cohort of Australian women from
the GLOW study. Participants were predominantly from a
geographic region that may be considered to be within a
higher socio-economic background. The majority of the wom-
en in the study reported to have attained at least a higher
school certificate (12 years of study) as well as having private
health insurance cover. Eighty-two percent of women in this
study attained at least a high school certificate contrasted to
the 65% of those attaining a similar level of education in the
greater Sydney area [53, 54]. All the women in this study had
private health insurance, and this is also contrasted with the
52% private health insurance coverage of women aged ≥

55 years in the Australian population [55, 56]. In spite of this,
the findings of this study illustrated the presence of uncertain-
ty regarding various aspects of osteoporosis even in women
from relatively privileged well-educated backgrounds in an
area well-serviced by medical services. Additional sample bi-
as may have also been present due to the low response rate
(18%) with 23 individuals agreeing to participate in the focus
groups out of 127 invited individuals.

This study has demonstrated how ambiguity can influence
self-management and osteoporotic prevention behaviours in
post-menopausal Australian women. Yet, ambiguity may pro-
vide post-menopausal women with a false sense of security
that they are adequately acting to prevent osteoporotic disease.
Further, within the community, there is a reluctance associated
with AOM which may lead to an increased risk of osteoporo-
sis and future fracture particularly in highly susceptible indi-
viduals. This study has illustrated the need for future patient/
consumer education to emphasize effective osteo-protective
behaviours regarding calcium, vitamin D and appropriate
bone health exercises. Such emphasis on alternate and effec-
tive methods of disease and fracture prevention would prove
especially vital for women reluctant to take pharmacotherapy
for osteoporotic re-fracture prevention.
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