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A model of health education and management
for osteoporosis prevention
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Abstract. Osteoporosis, a chronic disease with no therapeutic
cure, affects a growing number of people as the aging popu-
lation in China rapidly increases. Therefore, developing an
evidence-based model of health education and management
for osteoporosis prevention is required. In the present study, an
osteoporosis club was established, which is a novel model of
health education and management for osteoporosis prevention.
A unified management of membership was used based on a
digitized database. A total of 436 patients with osteoporosis
were randomly assigned to the osteoporosis club group or
the self-management control group. For the osteoporosis club
group, multiple activities of health education were performed,
including monthly systematic health education lectures,
exercise programs and communication parties once a year.
For the control group, the participants took charge of their
own musculoskeletal health. All data of the participants were
collected and evaluated prior to and following intervention.
In the pre-intervention assessment, no significant difference
was identified in the health education between the two groups.
Through the four-year intervention, the osteoporosis knowl-
edge, health beliefs, living behavior, medication compliance,
quality of life and bone mineral density of the osteoporosis
club group were improved significantly compared with the
control group (P<0.001), while the pain degree of the osteo-
porosis club group was relieved significantly more compared
with the control group (P<0.001). The results in the present
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study suggest that setting up an osteoporosis club is an
evidence-based model of health education and management
for osteoporosis prevention in China.

Introduction

Osteoporosis, which is characterized by low bone mineral
density (BMD) and deterioration of bone tissue (1), results
in fragility fractures that occur prior to patient recognition.
Fragility fractures, primarily comprising hip, vertebral,
forearm and humeral fractures, are one of the most serious
consequences of osteoporosis (2). For osteoporosis patients
with a hip fracture, ~30% experience a reduction in their
functional capacity for daily living compared with pre-frac-
ture levels (3), and >20% succumb to mortality within 6 to
12 months after the fracture (4). As the aging population in
Asia increases, the morbidity of hip fractures in this region is
expected to increase from a quarter of the world's total in 1990
to approximately half by 2050 (1,5). Furthermore, half of the
elderly Asian population are Chinese, comprising 20% of the
elderly population worldwide (6). Therefore, the challenge of
osteoporosis prevention in China is serious.

Osteoporosis is a chronic illness similar to hypertension
and diabetes (7), with no ideal pharmacological agent yet
identified to cure it. Thus, health education and manage-
ment for patients with osteoporosis, which could improve
the knowledge of osteoporosis prevention and compliance,
are required to decrease fragility fracture and refracture,
and to increase the quality of life. National and international
consensus educational programs and management consist
of three overall themes: i) Knowledge of osteoporosis;
ii) medication and diet; and iii) exercise (8). For instance, the
Osteoporosis Prevention and Self-Management Course is used
for chronic illnesses and is developed by the Arthritis Foun-
dation of Victoria and utilized by the Osteoporosis Australia
Charity; the course aims to increase knowledge and improve
confidence, awareness and self-management for osteoporosis
prevention. It emphasizes promoting appropriate lifestyle
changes, including an increase in calcium intake, increasing
appropriate physical activity and smoking cessation (9). An


https://www.spandidos-publications.com/10.3892/etm.2016.3822
https://www.spandidos-publications.com/10.3892/etm.2016.3822

3798

additional example is the Evidence-Based Guideline for
the Prevention of Osteoporosis and Osteoporotic Fractures
in Community Health, which was written in Japanese and
used for the prevention of osteoporosis. It was published in
October 2004 and includes a total of eight areas of health
education, namely, food and nutrient intake, exercise, expo-
sure to sunlight, weight management, smoking and alcoholic
beverage drinking control and prevention from falling (10).
However, the interventions of these projects were not always
used by patients and doctors, and the effects amongst patients
were controversial (11,12). Gianoudis et al (13) proposed the
‘Osteo-cise: Strong Bones for Life’ study, which consisted of
a multi-modal exercise and osteoporosis education program,
and was a community-based scheme for elderly adults at risk
of falls and fractures. However, the results have not yet been
reported.

No scientific consensus modes of health education and
management for osteoporosis prevention have been proposed
worldwide, particularly in China. In the present study, an
osteoporosis club was established as a novel model of health
education and management for osteoporosis prevention, and
a unified management of membership based on a digitized
database was adopted. Multiple activities of health education
were performed, including monthly systematic health educa-
tion lectures and exercise programs and communication
parties once a year. The present study evaluates the effect of
the osteoporosis club and discusses the novel model of health
education and management for osteoporosis prevention.

Patients and methods

Study design. The present study was a randomized, controlled,
parallel-group comparison trial, with evaluators blinded to
the allocation. It was managed by the Department of Ortho-
pedics at the 309 Hospital of People's Liberation Army (PLA)
(Beijing, China).

Participants. A total of 436 patients with osteoporosis,
including 139 males with an average age of 66.55+10.98 years
and 297 females with an average age of 68.85+9.01 years, were
invited to participate in the study. The sample collection was
performed between January and June 2010 in the osteoporosis
outpatient service at the 309 Hospital of PLA. The present
study was conducted in accordance with the declaration
of Helsinki and was approved by the Ethics Committee of
the 309th Hospital of PLA. Written informed consent was
obtained from all participants.

Inclusion and exclusion criteria. The inclusion criteria
included patients diagnosed with osteopenia [T-score between
-1.0 and -2.5 standard deviation (SD)] or osteoporosis (T-score,
<-2.5 SD), determined via a dual-energy X-ray absorptiometry
(DEXA) according to the WHO criteria for osteoporosis (14),
or patients with a history of one or more fragility fractures
verified by radiography. Participants who were suffering
from particular illnesses that could induce bone metabolism
disorders, including hypohepatia, renal insufficiency, thyroid
disorder, parathyroid disease, hematological disease, desmosis,
multiple myeloma, bone metastases and hypercortisolism,
were excluded from the study.
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Randomization. The participants were randomly assigned to
the osteoporosis club or the self-management control group,
and stratified by gender. To reduce potential contamination,
any couples enrolled in the present study were randomized
into the same group. The course was managed by an indepen-
dent staff member not involved in the study.

Osteoporosis club. Setting up an osteoporosis club as a health
education and management platform is a novel model for
osteoporosis prevention in China. The model adopted a unified
management of membership by establishing a digitized data-
base to collect the information of the participants, formulate
the individual therapeutic schedule for each participant and
monitor their conditions. Multiple activities of health educa-
tion and management were performed, including monthly
systematic health education lectures, exercise programs and
communication parties once a year. The participants could
receive gifts from the club, such as calcium tablets, vitamin D
and an information brochure for osteoporosis prevention, and
could perform the DEXA test for free.

Systematic health education lecture. Osteoporosis is a chronic
illness that is similar to hypertension and diabetes, and no
ideal pharmacological agent has been identified to cure it.
Thus, the knowledge about osteoporosis is the base for osteo-
porosis prevention. To provide systematic health education
lectures, the osteoporosis club organized an integrated team
of training specialists composed of orthopedists, nutritionists,
endocrinologists, psychological counselors and rehabilitation
therapists. The training specialists were required to attend
regular ongoing education workshops that covered information
about the latest research on osteoporosis, current treatments
available and management options, basic nutrition for healthy
bones, exercises for osteoporosis, psychological health, and
educational skills and strategies. The participants shared
experiences in the workshop and learned from one another
how to improve the quality of training lectures. The system-
atic health education lectures were held once a month, and
the content involved knowledge and understanding of the risk
factors for osteoporosis and preventive measures, including
diet guidance, exercise coaching, drug therapy, psychological
intervention and rehabilitation direction. The participants
received knowledge brochures for osteoporosis prevention and
communicated with the training specialists of the club if they
had any questions with regards to fitness.

Exercise program. Osteoporosis patients are associated
with limitations in their functional capacity, pain, reduced
social participation, reduced quality of life and fear of
falling (15,16). Exercise is often recommended to manage
osteoporosis for its benefits of increasing the bone diam-
eter and optimizing balance and muscle function (17). The
exercise program of the osteoporosis club consisted of two
parts: Training and outdoor sports. The training consisted
primarily of moderate-impact weight-bearing exercises,
including spinal stability exercises, limb muscle stabiliza-
tion exercises and postural corrections. It was performed in
the training lecture and practiced at home. Outdoor sports,
including climbing and outdoor activities, were organized by
the osteoporosis club.
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Communication party. All of the members, including the
training specialists, were gathered together to hold a commu-
nication party once a year. An annual summary and shows
were presented in the party. It was a platform in which the
participants could share their experiences and acquire
information regarding osteoporosis. Furthermore, this club
communication party could encourage trust between doctors
and patients, thereby promoting friendships between them.

Self-management control group. This group was monitored
via in the osteoporosis outpatient service. The participants
that were assigned to this group primarily took charge of their
own musculoskeletal health and sought further medical infor-
mation from the Internet, TV shows, health magazines and
outpatient service consultations. The information of this group
was collected into the digital database, and the participants
underwent the same testing protocol as the intervention group.

Outcome measures and follow-up. The observed duration of
the present study lasted for four years. All the participants
were assessed at baseline and four years after the baseline.
Patient general information, knowledge and health beliefs of
osteoporosis, behavior of living, medication compliance, pain
degree and quality of life were collected by filling in question-
naires, and the BMDs were tested via DEXA. All the data
were inputted into a digital database.

General information. All of the general information of the
participants, including gender, age, height, weight and body
mass index (BMI), were inputted into the digital database.

Knowledge and health beliefs. The participant's knowledge
and health beliefs related to osteoporosis were evaluated by the
Osteoporosis Knowledge Tests (OKT) and the Osteoporosis
Health Belief Scale (OHBS) (18,19). The OKT, which was
translated and modified into a Chinese version, is a 26-item
instrument used for measuring osteoporosis knowledge and
has been proven to have satisfactory reliability and validity
for the Chinese population. In a previous study, the Cronbach's
alpha reliability coefficients ranged between 0.83 and 0.87,
and the test-retest correlation coefficients ranged between
0.75 and 0.82 (20). The participants acquired 1 point for a
correct answer and O points for an incorrect answer, and were
scored on their answered items ranging between 0 and 26. The
OHBS, which was translated into Chinese without modifica-
tion, includes seriousness, health motivation, calcium benefits,
calcium barriers, exercise benefits and exercise barriers (19).
It has been proven to have satisfactory reliability and validity
for the Chinese population. In a previous study, the Cronbach's
alpha reliability coefficients ranged between 0.68 and 0.85,
and the test-retest Pearson correlation coefficients ranged
between 0.36 and 0.82 (20). In the present study, the partici-
pants estimated each of the 42 items with the following 5-point
scale: 1-strongly disagree; 2-disagree; 3-neutral; 4-agree; and
5-strongly agree.

Living behavior. The statistical numbers of those who have
good living behavior for osteoporosis prevention, including
sufficient outdoor sunshine (=4 h/week), drinking milk every
day (=250 ml), adequate exercise (=3 times/week), no alcohol

EXPERIMENTAL AND THERAPEUTIC MEDICINE 12: 3797-3805, 2016

3799

intake and no smoking, were inputted into the digitized data-
base at baseline and four years after baseline.

Medication compliance. Medication compliance was evaluated
by comparing the numbers of those patients who continued
to receive medication, including calcium, vitamin D or other
medicines. The information regarding receiving medication
was collected using a questionnaire, which was inputted into
the digitized database at baseline and four years after baseline.

Pain degree evaluation. A significant number of patients with
osteoporosis suffer from pain (15). In the present study, the pain
degree of the participants was evaluated by visual analogue
scales (VAS), which is a continuous graphical rating scale (21).
It is a measurement instrument for subjective characteristics
or attitudes that cannot be directly measured. This test yields
a score between 0 and 10, where 0 represents no pain and 10
represents extreme pain.

Appraisal of life quality. Osteoporosis can decrease the
quality of life and is associated with limitations in the func-
tional capacity, pain, reduced social participation and fear
of falling (22). In the present study, the quality of life was
evaluated using the MOS 36-item Short Form Health Survey
(SF-36), which comprised of physical functioning (PF), role
physical (RP), bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), role emotional (RE) and mental
health (MH). Each domain was scored on a standardized scale
with values ranging between 0 and 100, where O represents the
lowest, and 100 represents the highest, quality of life (23). The
SF-36, which was translated and modified into Chinese, has
been proven to have satisfactory reliability and validity for the
Chinese population. In a previous study, the Cronbach's alpha
reliability coefficients ranged between 0.72 and 0.88, and the
test-retest correlation coefficients ranged between 0.66 and
0.94 (24).

BMD. The BMD of the participants was measured at the
lumbar spine (L2-L4) and proximal femur (femoral neck)
using DEXA Norland XR-46, and was analyzed following
stratification by gender. The short-term coefficient of varia-
tion for repeated measurements of BMD of this machine was
~0.8%.

Statistical analysis. The comparisons of outcome measures
between the intervention and the control groups were performed
on an intention-to-treat (ITT) basis, where the outcome
measures that were not followed-up were treated as unchanged
during the intervention period. All the measured parameters,
including age, height, weight, BMI, knowledge (OKT scores)
and health beliefs (OHBS scores) of osteoporosis, VAS scores,
SF-36 scores and BMD, were presented as the mean + SD.
The differences between the intervention and control groups
were analyzed using independent sample t tests, whereas the
within-group analysis between the pre- and post-intervention
assessments was undertaken using paired samples ¢ tests. All
of the count data, comprising gender, behavior of living and
medication compliance data, were analyzed using the % test to
compare the differences of the rates between the osteoporosis
club and the control group.
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All of the analyses were performed using SPSS version 17.0
(SPSS Inc., Chicago, IL, USA). P<0.05 was used to indicate a
statistically significant difference.

Results

General information. Of the 436 participants enrolled,
392 (204 in the osteoporosis club and 188 in the control group)
underwent their final follow-up after four years. The differ-
ences in the general information (age, height, weight and BMI)
between the osteoporosis club and the control groups were not
significant (P>0.05; Table I).

Knowledge and health beliefs. No differences in the OKT
and OHBS scores were identified between the osteoporosis
club and the control groups in the pre-intervention assess-
ment. However, the differences in the OKT and OHBS scores
between the two groups in the post-intervention assessment
were significant (P<0.01; Table IT). Table IT demonstrates that
the OKT and OHBS scores of the osteoporosis club group
were higher compared with those of the control group in
the post-intervention assessment, thereby suggesting that the
osteoporosis knowledge and health belief levels of the osteo-
porosis club participants were higher compared with those
of the control group. Furthermore, the OKT scores of both
groups in the post-intervention assessment were significantly
higher compared with those in the pre-intervention assessment
(P<0.01), whereas only the OHBS scores of the osteoporosis
club group in the post-intervention assessment were signifi-
cantly higher compared with the pre-intervention assessment
(P<0.01; Table II).

Living behavior. The differences in the living behavior between
the osteoporosis club and the control groups in the post-inter-
vention assessment, comprised of sufficient outdoor sunshine
(=4 h/week), drinking milk daily (=250 ml), adequate exercise
(=3 times/week), no alcohol intake and no smoking, were
significant (P<0.05; Table III). Table III demonstrates that the
number of participants from the osteoporosis club group with
good living behavior for osteoporosis prevention was greater
compared with the control group. In addition, all the general
behavior was significantly improved in the osteoporosis club
post-intervention compared with pre-intervention (P<0.01),
whereas only three items (outdoor sunshine, drinking milk
daily and exercise) were significantly improved in the control
group post-intervention compared with pre-intervention
(P<0.01).

Medication compliance. A significant difference was identi-
fied in the medication compliance between the osteoporosis
club and the control groups in the post-intervention assessment
(P<0.01; Table IV). Table IV demonstrates that the number of
participants in the osteoporosis club group who continued to
receive medication therapy was greater than the control group.

Pain degree evaluation and appraisal of life quality. No
differences were identified in the VAS and SF-36 scores
between the osteoporosis club and the control groups in the
pre-intervention assessment. However, the differences in the
VAS and SF-36 scores between the osteoporosis club and

Table I. Comparison of the general information between the osteoporosis club and the control groups.

Female

Male

Height, cm Weight, kg BMI

N Age, years

Height, cm Weight, kg BMI

Age, years

N

Group

23.04+2.99*
23.18+2.91

156.95+5.68* 56.79+8.33*

147 68.35+8.80"
69.33+9.21

23.52+3.90*
23.89+3.98

68.75+£12.25*
69.24+11.97

170.89+5.63*

67.24+11.74*
65.82+10.17

71

Osteoporosis club

Control

56.41+7.87

155.99+5.58

150

170.28+6.17

68

“P<0.05 vs. the control group. BMI, body mass index.
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Table II. Comparison of the OKT and OHBS scores between the osteoporosis club and the control group (meanzs).
Scores Intervention Osteoporosis club group (n=218) Control group (n=218) t-value P-value
OKT Pre 12.74+2.99 13.12+£2.71 -1.374 0.17

Post 21.91£2.25* 15.04+2.66 29.146 <0.001
OHBS Pre 149.32+11.59 149.49+11.47 -0.150 0.881
Post 156.56+11.90 150.12+14.58 5.047 <0.001
“P<0.01 vs. pre-intervention. OKT, osteoporosis knowledge test; OHBS, Osteoporosis Health Belief Scale.
Table III. Comparison of the living behavior between the osteoporosis club and the control group.
Pre-intervention Post-intervention
Control  Osteoporosis club Control  Osteoporosis club

Living behavior (n=218) (n=218) P-value (n=218) (n=218) ¥ P-value
Sufficient outdoor sunshine,

>4 h/week 43 39 0240 0.624 94* 164 46.520 <0.001
Drinking milk everyday,

=250 ml 37 43 0.551 0458 112* 183* 51.174 <0.001
Adequate exercise,

>3 times/week 75 70 0258 0.611 103* 153* 23.655 <0.001
No alcohol intake 171 175 0224 0.636 183 203" 9.036  0.003
No smoking 159 168 0991 0.320 171 194* 8.900  0.003
*P<0.05 vs. pre-intervention.
Table IV. Comparison of medication compliance between the osteoporosis club and the control group.
Group Medication therapy® No medication therapy® $ P-value
Osteoporosis club (n=218) 203 15 86.871 <0.001
Control (n=218) 117 101
“Number of those who continued medication therapy; "number of those who did not continue medication therapy.
Table V. Comparison of the VAS scores between the osteoporosis club and the control group (meanxs).

Control group Osteoporosis club

VAS scores (n=218) group (n=218) t-value P-value
Pre-intervention 5.08+2.11 5.04+2.17 -0.201 0.841
Post-intervention 4.13+1.89* 1.98+1.55° -12.929 <0.001

“P<0.01 vs. pre-intervention. VAS, visual analogue scales.

the control groups in the post-intervention assessment were
significant (P<0.01) (Tables V and VI). Table V demonstrates
that the VAS scores of the osteoporosis club group were lower
compared with the control group in the post-intervention
assessment. Furthermore, the VAS scores of the two groups
at post-intervention assessment were significantly higher

compared with pre-intervention assessment (P<0.01). Table VI
demonstrates that each domain of the SF-36 score of the
osteoporosis club group was higher compared with the control
group in the post-intervention assessment. In addition, each
domain of the SF-36 score of the osteoporosis club group
in the post-intervention assessment was significantly higher
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Table VI. Comparison of the SF-36 scores between the osteoporosis club and the control group (meanxs).

Pre-intervention

Post-intervention

SF-36 Control Osteoporosis club Control Osteoporosis club

scores (n=218) (n=218) t-value  P-value (n=218) (n=218) t-value  P-value
PF 73.90+10.92 74.24+11.33 0323  0.747 74.82+8 .27 81.42+8.09* 8.429 <0.001
RP 72.94+18.63 72.82+19.74 -0.062  0.950 73.28+18.74 78.21+18.78* 2.744 0.006
BP 61971291 62.63£13.29 0528  0.598 62.23+13.07 70.48+14.13* 6.332 <0.001
GH 69.97+10.11 70.44+10.22 0471 0.638 70.46+9.98 75.21£7.95° 5495 <0.001
VT 67.04+8.24 66.79+8.59 -0.313  0.754 68.05+8.64 72.91+6.54* 6.626 <0.001
SF 79.76+14.63 80.22+14.62 0327 0.744 80.96+14.26 86.07+14.35* 3.724 <0.001
RE 78.44+19.96 79.82+19.74 0.724 0470 79.97+£20.02 84.71£18.68" 2.556 0.011
RH 77.52+10.16 78.94+£9.79 1478  0.140 78.00+10.68 85.58+9.38" 7.871 <0.001

“P<0.001 vs. the pre-intervention. SF-36, Short Form Health Survey; PF, physical functioning; RP, role physical; BP, bodily pain; GH, general

health; VT, vitality; SF, social functioning; RE, role emotional.

compared with the pre-intervention assessment (P<0.05),
whereas the difference in the control group was not significant
(P>0.05).

Bone mineral density. No differences were identified in
the BMD between the osteoporosis club and the control
groups in the pre-intervention assessment (P>0.05;
Tables VII and VIII). The differences in the BMD measured at
the lumbar spine (L.2-L4) and proximal femur (femoral neck)
of both male and female participants between the two groups
in the post-intervention assessment were significant (P<0.01;
Tables VII and VIII). Tables VII and VIII demonstrate that
the BMD values of the osteoporosis club group (both male
and female) were higher compared with the control group
in the post-intervention assessment. In addition, the BMD
values of the osteoporosis club group (both male and female)
in the post-intervention assessment were significantly higher
compared with the pre-intervention assessment (P<0.01),
whereas the difference in the control group was not significant
(P>0.05).

Discussion

The results in the present study confirm that the model of
health education and management of osteoporosis prevention
by setting up an osteoporosis club has a statistically significant
effect on the knowledge and health beliefs on osteoporosis,
living behavior, medication compliance, pain degree, quality
of life and BMD. The observations indicate that the model of
setting up an osteoporosis club is an evidence-based practice
of health education and management for osteoporosis preven-
tion.

The current study is, to the best of our knowledge, the first
to set up a club for osteoporosis education and management in
China, which adopted a unified management of membership
based on a digitized database. The model would be effective
for a Chinese population, particularly due to the serious chal-
lenge of the ageing population in China. The present study
shows the immediate effect of the intervention on improving

the health education and management of osteoporosis preven-
tion and long-term observations that lasted for four years. To
provide a multi-aspect and systematic osteoporosis education
and management, the osteoporosis club organized an inte-
grated team of training specialists composed of orthopedists,
nutritionists, endocrinologists and rehabilitation therapists.
These training specialists were required to acquire the neces-
sary knowledge for implementing recommendations and to
seek education to increase their skills (25,26). In the present
study, the training specialists were required to attend regular
continuing education workshops that covered information with
regards to the latest research on osteoporosis, current treat-
ment methods and management options, basic nutrition for
healthy bones, exercises for osteoporosis, psychological health
and education skills and strategies. The patients shared expe-
riences in the workshop and learned from one another how
to improve the quality of training lectures. However, a small
number of participants were withdrawn from the study due to
the lack of follow-up. Thus, the osteoporosis club regularly
held educational seminars to incorporate behavioral theories
and strategies in order to increase participant adherence to
the program. The outcome measures of the intervention and
control groups were compared on an ITT basis in order to
reduce bias.

Osteoporosis is a ‘silent’” disease (27), which results in
fragility fractures in patients without them realizing due to
poor or limited knowledge. Therefore, a good knowledge on
osteoporosis is required for its prevention (28). The present
study reveals that participants had a limited knowledge and
health beliefs of osteoporosis in the pre-intervention assess-
ment, which means they had a high risk of fragility fractures.
The osteoporosis club organized an integrated team of training
specialists and provided systematic osteoporosis education to
increase the knowledge on osteoporosis. The present study
proved that the intervention could increase the knowledge of
osteoporosis, and a significant correlation was identified on
the level of knowledge, health beliefs and education in those
pre- and post-assessment. The model was as effective as those
reported in previous studies (8,29,30), thereby suggesting that
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the osteoporosis club education is a valid protocol to improve
the knowledge of osteoporosis and health beliefs. Further-
more, the OKT scores of the self-management control group at
post-intervention assessment were higher compared with the
pre-intervention assessment, whereas the OHBS scores did not
change significantly. The possible reason for this observation
is that due to the wide public promotion of osteoporosis knowl-
edge in China, the patients would obtain more information on
osteoporosis but pay less attention to it.

Osteoporosis is a chronic disease similar to hyperten-
sion and diabetes, which requires sustained treatment; thus,
compliance is key for osteoporosis prevention. However, a high
level of knowledge of osteoporosis does not always indicate
good compliance. Based on the study by Hernandez-Rauda
and Martinez-Garcia (31), knowledge is not associated with
preventive health habits, including sufficient calcium intake
and performance of weight-bearing physical activities. In the
study by Etemadifar e al (32), patients with a high educa-
tion level had significantly better knowledge on osteoporosis
compared with those with a low educational level. However,
they did not use this knowledge during their lifetime. Among
the participants with a high education level, 95.9% did not
exercise regularly, 97.6% and 98.2% did not have an adequate
intake of calcium and vitamin D supplements, respectively,
and only 19.8% regularly drank milk on a daily basis. The
present study evaluated medication compliance by recording
the numbers of those who continued medication therapy and
assessed their living behavior, comprising of sufficient outdoor
sunshine (=4 h/week), daily milk intake (=250 ml), adequate
exercise (=3 times/week), no alcohol intake and no smoking,
which are indirect indexes of compliance. The results of the
present study revealed that the participants in the osteoporosis
club group had much better living behavior and medica-
tion compliance compared with those of the control group,
thereby suggesting that the osteoporosis club education and
management could enhance the compliance for osteoporosis
prevention. This observation was similar to the study by
Terrio and Auld (29) in the United States where calcium intake
was sufficient in the majority of the cases.

Quality of life has been considered an important
assessment index of the therapeutic effect on patients with
osteoporosis (33-35). The present study evaluated the effect
of the osteoporosis club education and management on the
quality of life using the SF-36 questionnaire and VAS scores.
The results confirmed that the quality of life of the osteopo-
rosis club participants was improved compared with that of the
control group in the post-intervention assessment. An earlier
study by Olsen and Bergland (22), which reported a similar
result, demonstrated that the fear of falling was reduced and
the quality of life increased following educational sessions and
exercises.

BMD is the most important index for osteoporosis
management as it is being a primary predictor of osteoporotic
fracture (36,37). Thus, BMD is regularly used to evaluate
the effectiveness of osteoporosis education and manage-
ment (13,38). An earlier study by Winzenberg et al (9)
revealed that fracture risk feedback based on BMD could
potentially make an important contribution to osteoporosis
prevention. The present study revealed that the BMD of the
osteoporosis club group was higher compared wth the control
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group post-intervention, which indicated that the osteoporosis
club education and management was effective in increasing
BMD and decreasing the rates of osteoporosis-related fragility
fractures.

Nevertheless, the present study has a number of limitations.
Initially, it did not adopt a double-blind design due to it being
impossible for the control group to use a placebo intervention,
and the osteoporosis club group had integrated education and
management. In addition, it did not include a measurement of
the fragility fracture rates, which is one of the greatest threats
to the quality of life and mortality rate of patients with osteo-
porosis. Hence, a possible bias may be created with regard to
the assessment of the effect of the intervention. Instead, the
change in BMD, which is a primary predictor of osteoporotic
fracture (36,37), was studied. Finally, the sample size was rela-
tively small, and the results should be considered with caution.

The present study, where an osteoporosis club was
established, introduced a model of health education and
management for Chinese osteoporosis prevention, and the
limitations remain to be studied further. Other evaluation
indexes of the effectiveness of the intervention could be
used, including muscle function and performance (13), rate
of fragility fracture, social participation and mortality rate. In
addition, more samples should be observed.

In conclusion, the observations of the present study indicate
that the osteoporosis club education and management, which
adopts a unified management of membership based on a digital
database and includes systematic health education lectures
once a month, exercise programs and communication parties
once a year, is an evidence-based model of health education
and management for Chinese osteoporosis prevention.
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