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Abstract. This was a prospective cohort study of 145
seniors attending a senior’s clinic and social day
program using a self-administered questionnaire. Its
objective was to evaluate the awareness, knowledge, risk
factors and current treatment of osteoporosis in our two
patient groups. A secondary objective was to determine
differences between the two cohorts, and between men
and women. Participants included 39 men and 106
women, with an average age of 76 years. Of these, 89%
were aware of osteoporosis and 61% gave the correct
definition. Awareness and accurate definition were less
in men compared with women ( p < 0.01, and p < 0.05)
and clinic compared to day program groups ( p < 0.01).
Only 54% of men knew osteoporosis could affect them.
Television, newspapers and friends were identified as the
main source of information. Physicians ranked as fifth as
a source of information. In all, 84% knew diet was
important. Prevalence of risk factors other than age were
< 20%, except for senescence (38%) and alcohol use
(40%). Utilization of specific therapies for osteoporosis
was only 18% overall with a rate of 3% in men
( p< 0.01). In women, 50% and were taking calcium
supplements compared with 15% men ( p < 0.001) and
for multivitamins the figures were 57% and 33%
respectively ( p < 0.05). These results show a high
level of awareness and correct definition of osteoporosis
in this cohort of patients. Specific therapy for prevention
or treatment of osteoporosis was inappropriately low in
the face of high risk. This study highlights the care gap
in osteoporosis in seniors and the need for increased
physician involvement in patient education and treat-

ment. Proactive treatment requests from patients need to
be encouraged, especially with the future demographic
shift.
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Introduction

It is estimated that 1.4 million Canadians suffer from
osteoporosis [1], and that the majority of these are
seniors. The proportion of seniors in the Canadian
population is expected to double by 2020 [2] and so it
can be assumed that the prevalence of osteoporosis will
also rise accordingly. One serious outcome of osteo-
porosis is hip fracture, which results in huge fiscal
consequences (over $7 billion annually in the USA [3])
and significant long-term morbidity [4] and mortality
[5].

The literature is extensive on the many potential
strategies to prevent osteoporosis and treat established
disease, but this has not necessarily been translated into
clinical practice resulting in an increasing care gap.
Physician education has been one means of increasing
awareness of osteoporosis and appropriate initiation of
treatment strategies. In addition to physician education, a
suggested strategy to increase appropriate evaluation,
prevention and treatment of osteoporosis has been the
education of women [6]. This has primarily focused on
perimenopausal women. No studies have been per-
formed to evaluate the awareness and knowledge of
elderly women. Osteoporosis in men has received even
less attention [7] and there are no studies evaluating their
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knowledge of this disease. The baseline level of
knowledge and awareness of osteoporosis in these
groups needs to be determined.
The purpose of this study was to evaluate the

knowledge of osteoporosis in a seniors population; to
identify the sources of their information; to evaluate the
prevalence of osteoporotic risk factors; and to assess the
prevalence of osteoporosis treatment.

Methods

This was a prospective, cohort study undertaken at the
University of Alberta Hospital, Edmonton, Canada,
which is a tertiary care referral facility. Patients
attending the seniors’ clinic are referred equally from
the emergency room and from the community. All
consecutive seniors attending the University of Alberta
Seniors’ Clinic (over a 6-month period) were invited to
complete a self-administered or nurse-assisted ques-
tionnaire. The questionnaire consisted of 28 questions:
six on background knowledge; nine on osteoporotic risk
factors; four on gynecologic history (women only);
seven on treatment and investigations; one on level of
education; and one on desire to learn more. The average
completion time per questionnaire was 15 minutes.
There were 102 participants in this group. Excluded
were those younger than 65 years of age, those unable to
read or write English without anyone to interpret, those
with dementia or delirium, and those too frail to
complete the questionnaire.
In addition, all seniors attending a local community

day program (social/exercise drop-in program) on a
single day were invited to complete the same ques-
tionnaire, with the same exclusion criteria. In this group
there were 43 seniors.
Data were collected and tabulated for the cohort as a

whole, by patient status and by gender. Statistical
analysis was done using Microsoft Excel software.
(Chi-square analysis with Fisher’s exact test where

appropriate). Ethical approval for this study was
obtained from the Health Research Ethics Administra-
tion Board of the University of Alberta and from the
Capital Health Regional Research Group.

Results

There were a total of 145 completed questionnaires by
39 men and 106 women. The average age was 77.7 years
in the seniors’ clinic group and 72.6 years in the day
program group. In both groups the educational levels
ranged from grade 6 to postgraduate, but there were a
higher percentage of postgraduates in the day program
group (63% vs 36%).

Table 1 shows the results of awareness and under-
standing of osteoporosis, and the sources of information.
Of the seniors’ clinic group 85% and of the day program
group 98% had heard of osteoporosis, and the difference
between the groups was highly statistically significant ( p
< 0.001). However, only 61% of each group had the
correct definition, (strictly defined as knowledge of bone
thinning, or loss of bone calcium or loss of bone
architecture) although again the groups were statistically
different ( p < 0.01). Women had a greater awareness of
osteoporosis and a higher percentage of them were able
to define correctly the disease when compared with men.
(67% vs 43.6%, p < 0.05) This is probably not surprising
as most of the advertising and public education about
osteoporosis is directed at women at the time of
menopause. Nonetheless, 77% of men had at least
heard of the disease. Most subjects obtained their
information from multiple sources. The seniors’ clinic
group accessed fewer sources of information per person
than the day program group. Both groups relied almost
equally on television, newspapers, books, and friends for
their information. Family physicians ranked only fifth as
a source of information. Interestingly, in spite of the
average age of 73 years in the day program group, 7% of
them accessed the internet for information. The numbers

Table 1. Awareness and source of osteoporosis information (%)

Total Seniors’ clinic Day program Men Women
(n = 145) (n = 102) (n = 43) (n = 39) (n = 106)

Awareness of osteoporosis

Yes 88.9 5.3 97.7*** 76.9 93.4**
No 11.2 14.6 2.3 23.1 5.1

Correct definition 60.7 60.8 60.5** 43.6 67.0*

Sources of information on osteoporosis

Television 31.0 19.6 58.1*** 30.8 31.1 NS
Newspapers 29.7 17.6 58.1*** 30.8 29.2 NS
Friends 28.3 17.6 53.5*** 33.3 26.4 NS
Books 27.6 16.7 60.5*** 20.5 30.2 NS
Family Doctor 26.2 17.6 46.5*** 23.1 27.4 NS
Readers Digest 12.4 7.8 23.2* 12.8 12.3 NS
Family 4.8 5.9 2.3 NS 12.8 1.9**
Internet 2.1 0.0 6.9** 0.0 2.8 NS

* p < 0.05; ** p < 0.01; *** p < 0.001; NS: not significant.

618 A. G. Juby and P. Davis



accessing each source differed, and were statistically
different between the seniors’ clinic and day program
group for all information sources except family. The
sources of information were similar in men and women
except that men relied more heavily on information from
their family (usually wives) (12.8% vs 1.9%, p < 0.01).

The majority of participants understood that osteo-
porosis can affect men (see Table 2). However, when
comparing male versus female respondents, 83% of
women and 53.8% of men understood that osteoporosis
could affect men ( p < 0.001). More women than men
also knew about the importance of diet and that it was in
part related to dietary calcium ( p < 0.01). Although
more than half felt it was preventable, interestingly, only
one third felt they would get osteoporosis. With all
responses the day program group were more knowl-
edgeable than the clinic group, and women more
knowledgeable than men, and this reached statistical
significance in most cases (Table 2).

The prevalence of some osteoporotic risk factors in
both groups were evaluated. (Table 3). A family history
of osteoporosis and/or fragility fracture was reported in
approximately 20% but was more frequently reported in

women than men, though there was no statistically
significant difference. Fragility fractures were defined as
clinically apparent fractures occuring in the last 5 years.
In this study, fragility fractures will have been under-
reported as no radiographic assessment was made to look
for ‘asymptomatic’ fractures. Of the total cohort 16%
had had a fragility fracture with the greater percentage
being in the seniors clinic group (which might be
anticipated due to their frailty) although this did not
reach statistical significance. Fracture rates for men
compared with women showed a significant difference
(2.8% vs 18.9%, p < 0.05). Only 6% of the participants
currently smoke although 26% had a smoking history.
This is presumably a reflection of decreasing societal
acceptance of smoking in Canada, increasing cigarette
prices and increased awareness of smoking-related
health problems. There was a big difference in smoking
history between men and women (82% vs 6%) possibly a
reflection of previous societal norms where predomi-
nantly men smoked, although there was no statistical
significance in the number of current smokers between
men and women. Likely related to the smoking patterns,
the prevalence of steroid use for chronic obstructive

Table 2. Background knowledge of osteoporosis (%)

Total Seniors’ clinic Day program Men Women
(n = 145) (n = 102) (n = 43) (n = 39) (n = 106)

Does osteoporosis affect men?

Yes 75.2 65.7 97.7*** 53.8 83.0***

Is osteoporosis preventable?

Yes 56.6 50.0 72.1 NS 41.0 62.3*

Is diet important?

Yes 83.4 78.4 95.3** 69.2 88.7**

Will you get osteoporosis?

Yes 33.1 27.5 46.5*** 17.9 38.7*

* p < 0.05; ** p < 0.01; *** p < 0.001; NS: not significant.

Table 3. Risk factors for osteoporosis (%)

Total Seniors’ clinic Day program Men Women
(n = 145) (n = 102) (n = 43) (n = 39) (n = 106)

Family history
Osteoporosis 20.7 15.7 32.5* 7.6 25.4*
Fractures 19.3 15.7 27.9 NS 10.3 22.6 NS

Recent fracture
(within 5 years) 15.8 19.6 6.9 NS 2.8 18.9*

Smoking history
Current 6.2 8.8 0* 5.1 1.3 NS
Past 26.2 16.7 48.8 82.1 5.7

Regular exercise 61.4 50.0 88.4*** 59.0 62.3 NS

Alcohol consumption
(regular) 40.0 32.4 58.1** 53.8 34.9*

Prednisone therapy 14.5 18.6 4.7* 20.5 12.3 NS

Previous bone mineral densitometry 26.0 18.0 42.0** 2.6 35.0***

* p < 0.05; ** p < 0.01; *** p < 0.001; NS: not significant.
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airways disease was higher in men, although it did not
reach statistical significance ( p =0.2). The day program
group had a higher rate of exercise but this was not
surprising as it was an exercise-oriented program ( p <
0.001). Participation in regular exercise was equivalent
in men and women. Regular alcohol consumption was
higher in men than women ( p < 0.05), and higher in the
day program group ( p < 0.01).
No additional risk factors for osteoporosis other than

advanced age were reported in 31 participants. One
additional risk factor occurred in 41, two in 49, three in
13, four in 8 and five in 3 participants. None of the
participants had more than five other risk factors. Of
those with additional risk factors, the most frequent were
lack of regular exercise (39%), previous smoking (26%)
and alcohol consumption (40%). However, alcohol
consumption was probably overestimated as this was
counted even in those reporting ‘occasional’ consump-
tion. (Self-reporting of the amount of alcohol intake is
notoriously unreliable so no effort was made to try and
quantitate the alcohol consumption in this study).
The use of bone mineral densitometry in seniors

remains controversial and access to dual-energy X-ray
absorptiometry (DXA) varies across different geographic
areas of Canada. Previous bone mineral densitometry
(BMD) measurement in our cohort was extremely low in
spite of the test being readily available in this part of
Canada (at no cost to the patient) with a physician
referral. It had been performed in 18% of seniors’ clinic
group and 42% of the day program group ( p < 0.01);
2.6% of the men and 35% of the women ( p < 0.001) had
had a BMD measurement.
The prevalence of prevention or treatment therapies

for osteoporosis in the groups was documented and is
shown in Table 4. In spite of 61% of the participants
correctly defining the disease, 33% thinking they may
suffer from osteoporosis, and a high prevalence of risk
factors, the use of any form of prevention or treatment
therapy was unacceptably low. Of the 106 women in the
study, 29% were receiving regular hormone replacement
therapy (HRT) and there was a statistically significant
difference between the seniors’ clinic and day program
group (21% vs 47%, p < 0.01). In the group as a whole,
the use of specific therapies (defined as HRT, bispho-
sphonates, raloxifene or calcitonin) was also disappoint-
ingly low, with patients in the day program group once
again faring better than the other subgroup ( p < 0.01).

The use of both calcium and vitamin D supplementation
at any dose was more widely used in both groups,
although less so in men than women ( p < 0.001 – p <
0.05). As a dietary history was not obtained the dose of
either calcium or vitamin D may have been suboptimal.

Virtually all the participants had a regular family
doctor (82% men and 86% of women), so lack of a
regular family doctor does not seem to be the reason for
lack of treatment. Although, almost half the family
doctors had apparently spoken to their patients about
osteoporosis (although this was much less for men alone
at 2.6%) this discussion does not seem to have translated
into the initiation of an appropriate preventative,
diagnostic or treatment regime.

Discussion

An extensive literature exists on the treatment and
prevention of osteoporosis in the elderly, and guidelines
to treatment have been established [8]. Risk factors are
also well documented [9]. Studies have shown that
physician attitudes reflect their management of osteo-
porosis [10] but there are very few studies that have
evaluated patient knowledge and awareness to see how
this might influence osteoporosis management. Those
studies that have been done focus mainly on younger
woman, [11,12], or culturally distinct groups [13]. A
Norwegian study [14] showed, that there was a high
degree of general knowledge of osteoporosis and its
consequences in their population group, similar to our
observations. However, their study did not assess the
prevalence of risk factors or current osteoporosis
treatment. In our study, as in the Norwegian study,
men seemed to be less knowledgeable than woman (77%
vs 94%, p < 0.01) but our subgroup of men was small
(n=39) and so these results may not be representative
across Canada. These observations may reflect the fact
that most patient education worldwide is directed
towards women.

The sources of information about osteoporosis were
more varied in the day program group than in the
seniors’ clinic group and this was reflected in greater
awareness ( p < 0.001) and ability to define the disease
correctly ( p < 0.01). The sources of information were
varied in men too, although they were more reliant on
their family (usually wives) than were women. Doctors

Table 4. Osteoporosis Treatment (%)

Total Seniors’ clinic Day program Men Women
(n = 145) (n = 102) (n = 43) (n = 39) (n = 106)

Hormone replacement therapy (women only) — 21.0 47.0 ** — 29.0

Specific treatment for osteoporosis 18.3 13.7 32.5** 2.6 23.6**

Calcium supplementation (any dose) 40.0 36.3 48.8 NS 15.4 49.1***

Multivitamin supplementation 50.3 47.1 58.1 NS 33.3 56.6*

Vitamin D supplementation 17.9 17.6 18.6 NS 2.6 23.6**

* p < 0.05; ** p < 0.01; *** p < 0.001; NS: not significant.
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fared poorly (ranked fifth) as information sources in spite
of the majority of participants having a regular family
doctor. This is a cause for some concern, as the
reliability of information provided in the media and on
the internet is highly variable and may not be accurate. A
Canadian study [15] showed that some medical advice
columns in Canadian newspapers give inappropriate
information, and that in 28% this could have been
dangerous and potentially life threatening. Our study is
the first to evaluate the source of patient information on
osteoporosis and it suggests that physicians need to play
a more active role as an accurate information source.
The day program group had a higher level of education,
which may have influenced the number of information
sources accessed and hence the knowledge outcome.

Clinic and day program seniors were knowledgeable
about osteoporosis but, interestingly, only 33% of
subjects felt they would get osteoporosis and the
majority of those had already been diagnosed by their
physicians. Men were less aware and knowledgeable
about osteoporosis but this may not be surprising given
the misconception that osteoporosis is exclusively a
woman’s disease and most education is directed towards
them. This study did not specifically ask the subjects if
they knew the various risk factors for osteoporosis as
others have done [16,17], but rather tried to assess the
prevalence of the risk factors. The major risk factors
were age and lack of regular exercise, with a lower
prevalence of current smoking and prednisone use. The
prevalence of osteoporotic risk factors differed between
the seniors’ clinic and day program groups as might be
expected. The clinic group being a more frail population
had a higher prevalence of some risk factors including a
higher use of prednisone therapy. Regular exercise was
higher in the day program group as this was an integral
part of the daily regime of the program. In both groups
the large majority are now nonsmokers with a
comparable number of ex-smokers, a reflection of
societal attitude changes towards smoking in Canada.

The risk factor most likely to bring the subjects to
medical attention is a previous fracture, so this group
was analyzed separately. All these participants fulfilled
the SCORE criteria for DXA evaluation [18]. However,
only eight (34%) had had a BMD measurement. The
overall low use of DXA in these patients is unlikely to be
due to a lack of availability as DXA machines are
prevalent in this region of Canada. Lack of diagnostic
facilities in other regions of Canada may be more
important in the lack of DXA evaluation of their seniors
population. However, it is unclear why testing is not
being done here other than the likely reason of lack of
physician awareness (suggested by the lack of specific
pharmacologic treatment). In those with a recent fracture
(within 5 years) only 66% were taking calcium and 26%
were taking specific osteoporosis treatment (HRT,
calcitonin, raloxifene or bisphosphonates). The adequacy
of treatment with calcium and vitamin D is probably
overestimated as the data were not collected on dosage
(because of lack of ability to verify this) or dietary
intake. The low prevalence of treatment in this subset is

a reflection that, in spite of adequate knowledge levels,
physicians are not prescribing the osteoporosis treatment
even in cases with an obvious risk factor such as a
clinically apparent recent fracture. Some studies have
shown that at least with HRT, patients would be willing
to take the treatment had it been offered [19] although a
Canadian study [20] showed that even in women after a
fracture, only 38% would accept HRT. Our study and
others [21] have shown that appropriate pharmaceutic
agents are not being prescribed. The onus should
therefore be on the physicians to be aware of the risk
factors for osteoporosis, (particularly a previous fragility
fracture) and to educate appropriately, counsel and treat
their patients.

In conclusion, this study highlights the high degree of
awareness and knowledge of osteoporosis in the elderly
population studied. It also showed that there is an
apparent difference between patients with differing
education, with regard to knowledge about this condition
and that this may translate into more of them receiving
specific osteoporosis therapy. The prevalence of osteo-
porosis treatment of any kind was extremely low. Even in
those patients with an obvious risk factor that would
require a hospital visit or admission, there was no report
that osteoporosis had been investigated or specifically
treated. The frail elderly clinic group and men appear to
be of particular concern. Why is there a care gap in
osteoporosis in the elderly? Are the patients refusing
treatment? This study suggests that treatment may not
have even been discussed by the physicians. Are people
in the front line therefore not translating literature
evidence into practice? The challenge in the next few
years therefore is to address this care gap for osteoporosis
treatment in the elderly with structured education
programs for both patients and physicians. In spite of
there being well-published guidelines, physicians are still
not managing this disease appropriately. Innovative
educational programs customized to physicians’ needs
may be more successful. Patients also need to use their
knowledge to be more proactive in requesting more
information and treatment from their physicians.
Although, these conclusions are based on a relatively
small cohort of patients and might not necessarily be
generalizable, they nonetheless raise challenging issues
in the management of osteoporosis in seniors.
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