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Abstract

Background: Exercise programs improve balance, strength and agility in elderly
people and thus may prevent falls. However, specific exercise programs that
might be widely used in the community and that might be “prescribed” by
physicians, especially for patients with osteoporosis, have not been evaluated.
We conducted a randomized controlled trial of such a program designed specif-
ically for women with osteoporosis.

Methods: We identified women 65 to 75 years of age in whom osteoporosis had
been diagnosed by dual-energy X-ray absorptiometry in our hospital between
1996 and 2000 and who were not engaged in regular weekly programs of mod-
erate or hard exercise. Women who agreed to participate were randomly as-
signed to participate in a twice-weekly exercise class or to not participate in the
class. We measured baseline data and, 20 weeks later, changes in static balance
(by dynamic posturography), dynamic balance (by a timed figure-eight run) and
knee extension strength (by dynamometry).

Results: Of 93 women who began the trial, 80 completed it. Before adjustment for
covariates, the intervention group tended to have greater, although nonsignifi-
cant, improvements in static balance (mean difference 4.8%, 95% confidence
interval [CI] –1.3% to 11.0%), dynamic balance (mean difference 3.3%, 95% CI
–1.7% to 8.4%) and knee extension strength (mean difference 7.8%, 95% CI
–5.4% to 21.0%). Mean crude changes in the static balance score were –0.85
(95% CI –2.91 to 1.21) for the control group and 1.40 (95% CI –0.66 to 3.46)
for the intervention group. Mean crude changes in figure-eight velocity (dy-
namic balance) were 0.08 (95% CI 0.02 to 0.14) m/s for the control group and
0.14 (95% CI 0.08 to 0.20) m/s for the intervention group. For knee extension
strength, mean changes were –0.58 (95% CI –3.02 to 1.81) kg/m for the control
group and 1.03 (95% CI –1.31 to 3.34) kg/m for the intervention group. After
adjustment for age, physical activity and years of estrogen use, the improvement
in dynamic balance was 4.9% greater for the intervention group than for the
control group (p = 0.044). After adjustment for physical activity, cognitive status
and number of fractures ever, the improvement in knee extension strength was
12.8% greater for the intervention group than for the control group (p = 0.047).
The intervention group also had a 6.3% greater improvement in static balance
after adjustment for rheumatoid arthritis and osteoarthritis, but this difference
was not significant (p = 0.06).

Interpretation: Relative to controls, participants in the exercise program experi-
enced improvements in dynamic balance and strength, both important determi-
nants of risk for falls, particularly in older women with osteoporosis.



In people with osteoporosis, exercise may reduce the
risk of fracture by its effect on maintenance of bone
mass and, probably more important, by improving pos-

tural stability and thus decreasing rates of falling.1 Numer-
ous studies have examined the effect of exercise on bone
mineral density in women with normal bone mass. Meta-
analyses have revealed that either aerobic or resistance
training can confer a 1% to 2% advantage relative to con-
trol participants, largely by slowing the loss of bone min-
eral.2–6 Few exercise interventions have been undertaken in
women with osteoporosis,7 but even the limited data avail-
able make it clear that antiresorptive therapy augments
bone mineral more effectively than does exercise alone.8,9

There is, however, increasing evidence that specific ex-
ercise interventions can reduce risk factors for falls and ac-
tual falls in older people.10–12 Further investigation in
women with osteoporosis is therefore warranted, as these
subjects are at particular risk of fracture if they fall. The re-
sponse to exercise programs could very well be similar for
women with osteoporosis and those with normal bone
health, but this assumption needs to be tested. There may
be disease-related, physiological, or biomechanical and pos-
ture-related differences between women with osteoporosis
and the women in whom exercise and risk factors for falls
have been studied previously.

In a randomized controlled trial of 10 weeks of physio-
therapy in 53 women with vertebral osteoporosis and back
pain, Malmros and colleagues13 showed that static balance
(measured by computerized posturography) improved sig-
nificantly in the treatment group. In another randomized
clinical trial, physiotherapy-directed exercise in 30 patients
with osteoporosis (not defined) significantly improved sta-
tic balance measured by functional reach and quadriceps
strength determined with an isokinetic dynamometer.14 Al-
though both studies showed that exercise programs could
improve known risk factor profiles for falls, they were lim-
ited by the small number of subjects and their short dura-
tion (maximum 12 weeks). Neither study measured both
static and dynamic balance, both of which are predictors of
falls.10–13,15 Lastly, both studies employed hospital-based
physiotherapists as instructors and thus could not be widely
used for patients living in the community.

A large number of tools are available to measure risk fac-
tors for falls, such as static and dynamic balance and
strength.10 A sophisticated tool for measuring static balance,
the Equitest computerized posturography platform (Neu-
rocom International, Clackamas, Ore.), is considered by
many the gold standard for measuring sway.16 It is reliable
and is designed to distinguish the contributions of the vi-
sual, proprioceptive and vestibular systems in maintaining
balance,17 but the device measures sway only in the antero-
posterior plane, even though most falls occur to the side. In
contrast, a measure of dynamic balance, the figure-eight
run,18 which has previously been used in older people19,20 is
simple to perform and does not require special equipment
or training. Quadriceps strength is another independent

predictor of both falls21 and fracture risk,10,22 and it can be
measured reliably, simply and cheaply with a strain gauge
dynamometer.21

The Osteoporosis Program at the BC Women’s Hospi-
tal and Health Centre developed Osteofit, a community-
centre-based exercise program suitable for people with os-
teoporosis.23 The program aims to improve participants’
static and dynamic balance, strengthen key muscle groups
and ameliorate quality of life. Since its inception in 1998,
over 500 women have participated in the program in over
50 community centres. Similar programs exist in the
United States, Australia and Europe, but to our knowledge
there have been no reports of the efficacy of any readily ac-
cessible community-based exercise programs on risk factors
for falls in women with osteoporosis.

We tested the primary hypothesis that a 20-week Oste-
ofit exercise program, provided in a community centre set-
ting with classes of 12 participants per certified instructor,
would improve measures of balance and knee extension
strength in community-dwelling women aged 65 to 75 years
in whom osteoporosis had been diagnosed by dual-energy
X-ray absorptiometry. Our secondary hypothesis was that
the intervention would also improve quality of life24,25 as
measured by an osteoporosis-specific quality-of-life index.26

A planned interim report of the trends observed after 10
weeks of intervention has been published elsewhere.27

Methods

We identified all women aged 65 to 75 who were residents of
greater Vancouver and in whom osteoporosis had been diagnosed
at the BC Women’s Hospital and Health Centre (as bone mineral
density T-score at the total hip or spine at least 2.5 standard devi-
ations below the young normal sex-matched bone mineral density
of the Lunar reference database28) as potential participants. We
excluded women who were less than 5 years after their
menopause, weighed more than 130% of ideal body weight, had
other contraindications to participating in an exercise program,
were already doing moderate or hard exercise for more than 8
hours per week or were planning to be absent from the city for
more than 4 weeks during the 20-week trial. The women who
met the inclusion criteria were invited by letter to participate in
an exercise intervention study.

The participants were randomly assigned (by a computer-
generated program) to either the exercise intervention or the con-
trol group.

The protocol was approved by the University of British Co-
lumbia Clinical Research Ethics Board and the Research Com-
mittee of the Children’s and Women’s Hospital of British Co-
lumbia. All subjects gave written informed consent.

Osteofit, a twice-weekly exercise program offered in British
Columbia community centres to people with osteoporosis, targets
posture, balance, gait, coordination, and hip and trunk stabiliza-
tion. The emphasis on improving posture and balance may differ-
entiate this program from other exercise programs for seniors,
some of which include an aerobic exercise component. The BC
Women’s Hospital and Health Centre Osteoporosis Program
certifies all instructors. The classes for participants in this research
study were typical of those in the regular Osteofit program. Par-
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ticipants in our intervention group constituted 4 Osteofit classes
in 2 community centres.

The Osteofit exercise program is described in detail
elsewhere,23,27 and the program manual is available on request. In
brief, the 40-minute main workout consists of 8 to 16 strengthen-
ing and stretching exercises to combat medially rotated shoulders,
the “chin poke” posture (protrusion of the mandible with exten-
sion of the cervical spine), thoracic kyphosis and loss of lumbar
lordosis. Thera-band elastic bands (KAS Enterprises, Covington,
La.) and small free weights (2 to 5 lbs [1 to 2 kg]) are used for re-
sistance in strength training.

For the purposes of our study, instructors encouraged partici-
pants to report any injury or illness (including injuries occurring
during the class or arising after a previous class). Any such injuries
were to be noted in the instructor’s journal and passed on weekly
to the Osteofit coordinator (C.W.).

Subjects assigned to the control group were asked to continue
their routine daily activities. Both the experimental and control sub-
jects were invited to bimonthly social seminars, primarily intended
to encourage the control group to stay involved in the study be-
tween measurement sessions (described below). These seminars
were given separately to the 2 groups to avoid contamination.

At baseline and at 20 weeks, all participants attended the hos-
pital-based laboratory to complete questionnaires and undergo
physical testing. All data were collected by trained researchers
blinded to group assignment.

We assessed general health with a subset of questions from the
Canadian Multicentre Osteoporosis Study questionnaire29 relating
to current medication use (number of medications), associated
medical conditions that are risk factors for falls (arthritis, stroke,
depression, low blood pressure, Parkinson’s disease and epilepsy),
lifetime tobacco use (pack years), years of menopausal estrogen
therapy, and history of falls and fractures. Cognitive status was
documented with the mini-mental state test.30

We evaluated total physical activity (mild, moderate and hard)
with the 7-day physical activity recall questionnaire of Blair and
colleagues.31 Quality of life was measured with the osteoporosis-
specific health-related quality-of-life questionnaire of the Euro-
pean Foundation for Osteoporosis.26,32,33

An experienced neuroscientist-clinician (A.M.) measured static
balance using the Equitest computerized posturography platform,
a specialized force platform that measures sway34,35 and provides a
composite equilibrium score (0 to 100, where 100 represents per-
fect static balance, i.e., no sway). For each subject, balance was
measured twice to overcome any learning effects.36 The test–retest
reliability of the composite score for computerized posturography
(Pearson correlation coefficient, r) was 0.98.

Dynamic balance was tested by timing participants as they tra-
versed, as quickly as possible, 2 laps of a standard 10-m figure-
eight course from a standing start.18,20,37,38 The fastest time of 2 tri-
als was recorded, and the result was converted to velocity (metres
per second).

Knee extension strength of the dominant leg was tested with a
strap assembly incorporating a strain gauge according to the
method of Lord and associates.39 Test–retest reliability in our lab-
oratory for an age-matched population of 8 subjects was 0.92
(Pearson r). For the analysis reported here, adjusted knee exten-
sion strength is expressed per unit of leg length to compensate for
the length of the lever arm.

After the baseline measurements, all participants were given a
fall calendar to be completed and returned to the investigators
monthly. A fall was defined in the standard way — inadvertently

coming to rest on the ground or another lower level with or with-
out loss of consciousness and other than as the consequence of
sudden onset of paralysis, epileptic seizure, excess alcohol intake
or overwhelming external force.40

The characteristics of the participants are reported as means
with standard deviation or 95% confidence interval (CI). Un-
paired t-tests were used to compare baseline characteristics be-
tween groups and to assist in the choice of covariates. Analysis of
covariance (ANCOVA) was used to examine differences between
groups in percent change in various measures after adjustment for
confounding factors.

Potential confounding factors were those that are established
biological determinants of balance or that were statistically associ-
ated with dependent variables in univariate correlations (p < 0.05)
and were different between control and intervention groups by
paired t-test (p < 0.15). On the basis of these criteria, the following
variables were considered potential confounding factors: baseline
value (for static balance score, figure-eight velocity or knee exten-
sion strength), height, weight, weight change during the study,
years of estrogen use, number of current medications, tobacco use
(pack years), baseline physical activity, age, mini-mental state
score, total quality-of-life score, lifetime number of fractures, falls
in the past year, and presence of physician-diagnosed osteoarthri-
tis or rheumatoid arthritis. In a multivariate analysis, the indepen-
dent variables were added to the model containing the group vari-
able (intervention or control). Variables that produced a
significant change in the adjusted R2 for the group variable were
used as covariates in the final ANCOVA models. Those variables
were as follows: for change in static balance score, rheumatoid
arthritis and osteoarthritis; for change in figure-eight velocity (dy-
namic balance), age, physical activity and years of estrogen use;
and for change in knee extension strength, physical activity, cog-
nitive status and lifetime number of fractures. Effect sizes of 0.4 to
0.6 have been reported for exercise interventions measuring simi-
lar outcomes in healthy older women.41 Our sample size of 40 per
group had 80% power or greater to detect a difference of 20%
from baseline with type I (α) error set at p = 0.05.

Results

Of the 456 women identified as potential participants,
36 (8%) could not be contacted. A further 79 (17%) ruled
themselves out because of the entry criteria relating to
weight (5 [1%]), absence from the city (37 [8%]), medical
contraindications to exercise (23 [5%]) and exercising more
than 8 hours per week (14 [3%]). Fifty women (11%) were
too busy to attend classes, and for 108 (24%) it was not fea-
sible to travel to the classes. Twenty-nine women (6%) said
they felt too unwell to exercise, and another 29 (6%) were
not interested in an exercise intervention. Seventeen
women (4%) declined to participate without giving a rea-
son. The remaining 108 women (24%) volunteered to par-
ticipate and attended a group information session (Fig. 1).
After this session, 8 women declined to participate in the
exercise intervention because of time constraints, and 3 de-
clined because they wished to take an exercise class rather
than risk being assigned to the control group.

Of the 97 women who underwent baseline measure-
ments, 2 chose not to participate after completing this
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step and 2 were excluded because their responses on the
baseline questionnaire showed that they exceeded the en-
try criterion for baseline physical activity. Therefore, 93
women were randomly assigned to either the exercise in-
tervention group (n = 45) or the control group (n = 48).
Five women in the intervention group and 8 women in
the control group lost interest in the study and declined
follow-up measurements. Of the intervention partici-
pants, 2 dropped out because they moved away from the
area, 2 had language barriers and hence had difficulty par-
ticipating in the class, and 1 developed shingles. One par-
ticipant in the control group dropped out because of a fall
and fracture, 4 because of loss of interest, 2 because their
spouses died and 1 because of a need to care for grand-
children.

The intervention and control groups did not differ at
baseline in terms of age, height or weight (Table 1). The
control group reported fewer years of estrogen therapy,
fewer current medications and higher physical activity at
baseline, although the differences were not significant.
Nonetheless, these variables were considered potential co-
variates in the analyses. Participants who completed the
study attended 89% of all possible classes.

Before adjustment for covariates, the intervention group
had greater (but nonsignificant) improvements in static bal-
ance score (mean difference 4.8%, 95% CI –1.3% to

11.0%), dynamic balance (mean difference 3.3%, 95% CI
–1.7% to 8.4%) and knee extension strength (mean differ-
ence 7.8%, 95% CI –5.4% to 21.0%). Mean unadjusted
scores at baseline and 20 weeks, as well as the differences,
are presented in Table 2.

Percent changes in static balance score, dynamic balance
and knee extension strength for each group after adjustment
for confounding factors are shown in Fig. 2. The intervention
group improved significantly more than the control group in
terms of dynamic balance (4.9% greater improvement, 95%
CI 0.3% to 9.7%; p = 0.044) and knee extension strength
(12.8% greater improvement, 95% CI 0.2% to 25.8%; p =
0.047). The intervention group also tended to have greater
(although not statistically significant) improvement for static
balance (6.3% greater improvement, 95% CI –0.9% to
11.6%; p = 0.06). There were no differences between the
groups in total quality-of-life score or subscale scores at base-
line or after the 20-week intervention (Table 3).

One participant in the control group sustained a grade I
quadriceps muscle strain during baseline measurement,
which resolved in 3 days. She was able to complete the fol-
low-up assessment and had no persisting symptoms. No in-
juries resulting from the Osteofit clases were recorded in
the logbooks of instructors or the participants’ fall calen-
dars. Participants in the intervention group experienced a
total of 7 falls, and those in the control group a total of 8
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Fig. 1: Flow of subjects through the study. R = randomization.

Excluded (weighed > 130% of ideal body
weight, contraindications to exercise, already
doing > 8 hrs exercise weekly, planning to be
absent from city)

Patients from osteoporosis
programme invited by letter

n =  456

Eligible participants
n =  108

R

Received control treatment
n = 48

Received Osteofit intervention
n = 45

Withdrew from trial
n = 8

Withdrew from trial
n = 5

Completed trial
n = 40

Completed trial
n = 40

Randomization after baseline measurement
n = 93 (4 dropped out before randomization).
Not randomized (n = 11). Reasons: n = 8 too
busy, 3 wanted Osteofit only.



falls. No participants dropped out because of injury associ-
ated with the intervention.

Interpretation

This randomized controlled trial, involving women with
proven osteoporosis, demonstrated that a 20-week commu-
nity-based exercise program provided by certified fitness
instructors improved participants’ dynamic balance as mea-
sured by speed traversing a figure-eight circuit. It also im-
proved knee extension strength, an independent risk factor
for falls21 and osteoporotic fracture.22 There was also a clear
though nonsignificant trend toward a reduction in sway (a
measure of static balance) for women in the intervention
group. Thus, the intervention appeared to have no adverse
effects and ameliorated at least 2 major risk factors for falls,
dynamic balance and knee extension strength. Specific ex-
ercises in the Osteofit program that may improve balance
include exercises such as walking in circles, single-leg
standing with arms held out, tandem walking and standing,
and balancing with eyes closed.

We reported preliminary results for these variables after
10 weeks;27 at that stage the trends were evident but not sta-
tistically significant. The control group’s performance in
terms of knee extension strength continued to deteriorate
between 10 and 20 weeks, whereas that of the intervention
group continued to improve. In a previous study, 10 weeks
proved long enough for improvements in neuromuscular
facilitation in healthy women of this age,42 but the women
in that study gained between 28% and 115% of baseline
values. These improvements represent 2 to 9 times the
strength gain in our group, which suggests that these
healthy women undertook more intense strength training
than did the women in the Osteofit classes. The more
gradual intervention of the Osteofit program appears to
provide benefit beyond 10 weeks, whereas physiological
losses were seen in the control group between 10 and 20
weeks. However, further studies with measurements for
more subjects at all 3 time points (baseline, 10 weeks and
20 weeks) are needed to address this question directly.

Compared with the control group, the intervention
group experienced no improvement in quality of life, per-
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Table 1: Baseline characteristics in control and intervention groups

Group; mean (and SD)*

Characteristic
Control
n = 40

Intervention
n = 40 p†

Age, yr 69.0   (3.5) 69.6   (3.0) 0.43
Height, cm 157.7   (5.6) 156.6   (7.5) 0.46
Weight, kg 59.1 (11.7) 62.9 (13.3) 0.18
No. of participants with
previous osteoporotic
fracture 21 23   0.82‡
Estrogen use, yr 2.0   (5.1) 3.6   (5.5) 0.18
No. of medications 2.0   (1.6) 2.6   (1.6) 0.10
Physical activity, h/wk§ 14.7 (18.1) 9.2   (9.0) 0.08
Total quality-of-life score¶ 25.8 (13.8) 28.0 (13.5) 0.47

Note: SD = standard deviation.
*Except where indicated otherwise.
†Unpaired t-test, except where indicated otherwise.
‡χ2 test, F value = 0.20.
§Includes light, moderate and hard physical activity.
¶Scored from 0 to 100, where 0 represents perfect quality of life.

Table 2: Raw scores at baseline and after 20 weeks (final) and differences for 3 risk factors for falls

Control Intervention

Risk factor
Baseline,

mean (and SD)
Final,

mean (and SD)
Difference,*

mean (and 95% CI)
Baseline,

mean (and SD)
Final,

mean (and SD)
Difference,*

mean (and 95% CI)

Composite
balance score† 73.7 (7.9) 72.8 (9.9) –0.85 (–2.91 to 1.21) 72.5 (10.4) 73.9 (8.0) 1.40 (–0.66 to 3.46)
Figure-eight
velocity (m/s) 1.77 (0.33) 1.84 (0.34) 0.08 (0.02 to 0.14) 1.67 (0.43) 1.81 (0.46) 0.14 (0.08 to 0.20)
Knee extension
strength (kg/m) 32.2 (9.4) 31.6 (9.4) –0.58 (–3.14 to 1.98) 30.6 (11.9) 31.7 (11.4) 1.03 (–1.31 to 3.34)

Note: CI = confidence interval.
*Final minus baseline.
†Measured with the Equitest computerized posturography platform. Scored from 0 to 100, where 100 represents perfect balance.



haps because women who volunteered for the research
study had rather high quality of life at baseline. Although
more than half of the subjects had established osteoporosis
with significant past fractures, the mean quality-of-life
score was similar to that of similarly aged osteoporotic
women without any prevalent vertebral fractures.33 This
suggests that our study population had better function than
is typical for women with this degree of osteoporosis. Al-
though this type of ascertainment bias (recruitment of
healthier patients into a study) is a well-recognized prob-
lem,43 it has the corollary that the effect size for change in
balance and strength was probably lower in this population
than it would have been in a frailer group. This speculation
is supported by data from other studies showing greater
changes in strength44 and suggests that a home program
targeting frail subjects may be warranted. Home programs
of exercise intervention have prevented falls in those over
80 years of age.11,12,45–47

Our study extends previous findings of exercise-related
improvement in static balance in women with vertebral os-
teoporosis13 by demonstrating, in a larger cohort of women,
that an exercise intervention can improve dynamic balance
and knee extension strength. More important, the inter-
vention was administered by certified instructors in the
community setting, which suggests that it is feasible to of-
fer the program widely.

Half of the participants had a previous low-trauma frac-
ture, in addition to the diagnosis of osteoporosis by dual-
energy X-ray absorptiometry. Such women might usually
eschew exercise programs for fear of injury, but this pro-
gram proved effective in a population particularly at risk of
fracture. We also emphasize that the exercise protocol for
Osteofit is clearly detailed in the course manual, that classes

are delivered by certified instructors and that instructors
are periodically evaluated during actual classes as part of
the provincial-level quality control component of the pro-
gram. Similar programs exist in some other Canadian cen-
tres, and we believe our findings are generalizable to com-
parable exercise programs for women of comparable
demographic background.

The study had several limitations. As discussed above, ex-
ercise intervention studies appeal to more healthy and moti-
vated individuals,43 and our clinical impression was that
some of the participants were particularly fit for their age.
Especially frail women (in addition to having osteoporosis)
may not be able to attend community-based classes, even
though they might benefit even more than healthy women
from an exercise intervention. Because motivation can con-
tribute to each of our main outcome measures, the
Hawthorne effect48,49 should be considered. This effect
would reduce the apparent effectiveness of the intervention.
Also, we limited the weight range of the population studied
to reduce the variance of our key outcome measures, which
limits the generalizability of our findings. It would be valu-
able to undertake an exercise intervention to reduce risk fac-
tors for falls in older women with osteoporosis (e.g., 75
years and older), as that population would be at greater risk
of falls (and fracture) than the women we studied.

We acknowledge that reducing the risk of falling does
not guarantee fewer falls. There is a need for a larger study
evaluating the effect of this type of intervention in a high-
risk group with sufficient power to detect a treatment effect
on falls and, ideally, injurious falls and fractures.

From a public health perspective, Osteofit is an inexpen-
sive program to operate, since participants take the classes
in groups of up to 12 people per certified instructor in
community centres, not health care facilities. Participants
in the Osteofit community program each pay $60 to $100
for a 10-week program of 20 classes, a cost of about $3 to
$5 per class. Classes were provided free to participants in
our research study, and the total cost of the 20-week inter-
vention for 48 subjects was $4800. Our data add weight to
the argument that there may be a benefit for public health
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Fig. 2: Percent change over 20 weeks for static balance score,
dynamic balance (as figure-eight velocity) and knee extension
strength for control and intervention groups. Bars represent
standard errors. Asterisks indicate significant differences from
the control group (p < 0.05). The mean values have been ad-
justed for the following covariates: for static balance score,
rheumatoid arthritis and osteoarthritis; for figure-eight veloc-
ity, age, physical activity and years of estrogen use; and for
knee extension strength, activity, cognitive status (as mini-
mental state score) and lifetime number of fractures.
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Table 3: Absolute change over 20 weeks in quality-of-life
scores

Group; mean change in score* (and 95% CI)

Quality-of-life
domain

Control
n = 40

Intervention
n = 40

Total score –0.31 (–2.98 to 2.37) –0.48 (–3.00 to 2.37)
Social –3.51 (–8.25 to 1.24) –0.32 (–5.06 to 4.43)
General health
perception 3.76 (–0.59 to 8.12) 3.12 (–1.24 to 7.47)
Physical function 1.99 (–0.73 to 4.72) –0.76 (–3.48 to 1.97)
Pain –1.58 (–8.16 to 5.00) –6.55 (–13.13 to 0.03)
Mental state –2.20 (–6.23 to 1.82) 2.09 (–1.93 to 6.12)

*Mean adjusted for age, medications, physical activity and years of estrogen use. None of the
differences between groups were significant (p > 0.05).



authorities to pay for, or at least subsidize, programs such
as Osteofit. Participant enjoyment was evidenced by the
89% program adherence.

Exercise should generally be part of the treatment plan
in patients with osteoporosis.50,51 We conclude that an exer-
cise program offered in community centres is a simple, in-
expensive strategy that physicians can suggest to at least
some patients with osteoporosis to ameliorate at least 2 im-
portant risk factors for falls. Clearly such programs repre-
sent an adjunct to, not a replacement for, pharmacotherapy
for bone health, appropriate nutrition and fall prevention
strategies in this population.
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