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Purpose: This study was conducted to examine the effects of osteoporosis prevention education on Korean breast
cancer patients’ knowledge and health promoting behavior. Methods: The participants in this study included breast
cancer patients who were registered at a self-help group organized by the Breast Cancer Center of a university
hospital in Seoul, Korea. The intervention group received 60 minutes’didactic instruction followed by 30 minutes’
interactive session, and reinforcement education with leaflets was given three weeks after the group intervention.
In order to measure the effects of the intervention, this study used valid and reliable scales on the knowledge of
osteoporosis and health promoting behavior for preventing osteoporosis. A post-test was conducted 12 weeks
after the intervention. Results: The results showed significant improvement in three of the five factors of osteopo-
rosis knowledge including bone physiology, the characteristics of osteoporosis, and preventive behaviors in the
intervention group. Overall health promoting behavior for preventing osteoporosis had significantly increased in
the intervention group compared to the control group. Conclusion: Osteoporosis preventive education improved
breast cancer patients’ knowledge of osteoporosis and health promoting behavior for preventing osteoporosis

by inducing their voluntary participation in self-care activities.
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INTRODUCTION

Osteoporosis is a progressive systemic bone disease
caused by an imbalance between osteogenesis and os-
teolysis, resulting in a decrease in bone mass and den-
sity, which can increase the risk of fractures. One-third
of menopausal women are affected worldwide[1,2].
Two major osteoporosis risk factors are reduced bone
mass, which is formed during adolescence and adult-
hood, and rapid bone loss due to aging and menopause
[3]. When middle-aged women develop a fracture caused
by osteoporosis, they are suffering not only a physical
disability but also a mental disability, such as increased
social isolation and depression, due to decreased ability
for daily living activities and soaring medical care costs
[4,5]. Considering medical perspectives and social prob-

lems, it is critical to detect bone loss at the early stage af-
ter middle age, provide appropriate intervention, and
prevent or delay complications. However, symptoms of
osteoporosis or bone loss rarely appear before it they
have advanced to the fracture stagel6]. Therefore, one
of the best ways to prevent such complications is to take
corrective action through early detection of high-risk
groups of women who are vulnerable to fracture[7].
Breast cancer is the second most common form of
cancer among women in Korea, and the number of wo-
men with breast cancer is increasing steadily[8,9]. Among
women with breast cancer, those who receive medical
treatment that adversely affects the skeletal system are
highly vulnerable to develop osteoporosis [10-13]. Che-
motherapy for breast cancer directly reduces bone min-
eralization and indirectly deteriorates ovarian function
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in pre-menopausal women, resulting in decreased con-
centrations of estrogens and an increased risk of osteo-
porosis. Furthermore, hormone replacement therapy de-
creases bone density, and radiation therapy can increase
the risk of rib fracture[13]. As a result, women with breast
cancer have bones that are more prone to fracture[14-
17]. Therefore, women with breast cancer should un-
derstand the importance of preventing osteoporosis and
actively follow health promoting behavior conducive to
prevent Osteoporosis.

Little research has been conducted on preventing and
managing osteoporosis in women with breast cancer in
Korea, Among the few studies, the majority have been
survey-based and focused on the importance of osteo-
porosis education[3,11]. They did not apply education
as an intervention but compared the interventional ef-
fect between intervention and control groups. Study was
conducted to identify the effect of an osteoporosis edu-
cational intervention on osteoporosis knowledge and
health promoting behaviors in patients with breast can-
cer and to allow patients to manage their own health
conducive to preventing osteoporosis. The specific ob-
jectives of this study was to compare the osteoporosis
knowledge and behavior of intervention group to those
of control group.

METHODS

1. Research Design

This study had a nonequivalent control group design
with pretest and posttest to identify the effect of osteo-
porosis preventive education on knowledge and behav-
ior conducive to promoting bone health in patients with
breast cancer.

2. Subjects

Subjects were recruited from February to May 2011
from a breast cancer self-help group organized by the
breast cancer center of a university hospital in Seoul,
Korea, The inclusion criteria were (a) a breast cancer di-
agnosis, (b) finish the cancer treatments, (c) no experi-
ence of formal education about osteoporosis, and (d)
agree to participant in this study. Exclusion criteria were
(a) no metastasis, (b) no current surgical, chemotherapy,
and/or radiation therapy.

Sample size was estimated with G*Power 3.1 at a .8
effect size, a .05 significance level, and .95 of test power.
The intervention and control groups needed 35 sub-

jects[18]. However, considering the possible attrition
rate due to the data collection method (mail survey), 96
subjects were recruited, which was 40% more than
required. 48 subjects who could participate at the group
education were conveniently allocated to the inter-
vention group, and the other 48 subjects were allocated
to the control group.

3. Intervention

Group education and self-help activity instruction
were provided to the intervention group. The group ed-
ucation intervention was offered as a 90-min structured
lecture and the topics included physiology of the skel-
etal system, characteristics and risk factors for osteopo-
rosis, and improving bone health and preventive be-
haviors for osteoporosis. Instructional media used for
group education included a 60-min lecture and a 30-min
question-and-answer session.

The educational material for the intervention group
were developed by researchers in this study based on a
literature review, and the content validity was tested by
a physician who specializes in endocrinology and two
nursing faculty.

The second education intervention included self-care
educational activities, such as diet and exercise, using
an educational leaflet, which was sent to the subjects
via mail 3 weeks after the group education. The reason
for sending the educational materials three weeks later
was that it is considered a critical time when the effect
of group education decreases[19]. The educational leaf-
let developed by the breast cancer center of the hospital
under study was called ‘Osteoporosis: You should take
care of your bones while you have healthy bones” and
consisted of the definition, risk factors, major symptoms
and problems, diagnosis, treatment and prevention of
osteoporosis, changes in bone density with age, symp-
toms of fractures caused by osteoporosis, nutrition and
diet management for osteoporosis, and a self-diagnostic
index for osteoporosis risk-factors. After sending the ed-
ucational materials to the subjects, it was confirmed
whether or not the subjects received the materials, and
they were encouraged by telephone to perform self-care
activities according to the instructions.

4. Instruments
1) Osteoporosis knowledge

The osteoporosis knowledge was measured with an
instrument developed by Choi et al [20], consisting of 31
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items divided into five factors of bone physiology (5
items), characteristics of osteoporosis (6 items), risk fac-
tors (5 items), improving bone health (5 items), and pre-
ventive behaviors (10 items). This instrument was de-
veloped to measure the level of knowledge and aware-
ness of osteoporosis. In this study it was measured on a
3-point scale, with yes, no, and do not know, A correct
answer was given one point and a wrong or “do not
know” answer was given zero points, Possible rage of
mean score was 0 to 1, and higher score indicated better
the knowledge of osteoporosis. At the time of tool de-
velopment, Cronbach’s & was 95, whereas Cronbach’s
a for this study was .76,

2) Health promoting behavior for osteoporosis

Health promoting behavior was measured by a tool
originally developed by Yeum(21] and modified by
Yoon[22], The tool was comprised of 18 items in three
subcategories of diet, exercise, and unhealthy food in-
take. To assess the frequency of each behavior, 4-point
scale (1=less than once per week, 2=once to twice a
week, 3=three to four times per week, and 4=more than
five times per week) was used, and higher mean score
indicated a better healthy lifestyle. At the time of tool
development, Cronbach’s @ was .79, whereas Cron-
bach’s a for this study was .76,

5. Data Collection

This study was approved by the Institutional Review
Board of the university hospital where data was collect-
ed (No. CUMC11UO40). A full explanation of the study
purpose, procedures, and advantages and disadvanta-
ges resulting from participating in the study was given
to the participants, and they were informed that all in-
formation and data would be treated with complete con-
fidentiality and would not be used for any purpose other
than for this study. After the study was completed, the
education material was sent to those in the control group.

The pretest was conducted on the appointment day
at the outpatient clinic with those who agreed to partic-
ipate and after they signed a consent form. The posttest
was conducted via mail twelve weeks after the pretest.

Of the 48 participants allocated to the intervention
group, eight did not complete the group education and
twelve did not participate in the posttest, resulting in 28
participants in the intervention group, whereas 19 par-
ticipants in the control group did not participate in the
posttest, resulting in 29 participants in the control group.
Total data of 57 was collected from both intervention
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and control groups.
6. Data Analysis

Data were analyzed using SPSS ver. 21. Homogeneity
between intervention and control groups was com-
pared by t-test and x” test, Differences between the two
groups in osteoporosis knowledge and health promot-
ing behavior were analyzed by ANCOVA.

RESULTS

1. General Characteristics and Homogeneity of the
Subjects

No differences were found between the intervention
and control groups in terms of general characteristics,
such as age, education, having a spouse, or health-re-
lated characteristics, such as height, body weight, men-
strual history, and fracture experience (Table 1),

The pretest results indicated a significantly lower os-
teoporosis knowledge level in the intervention group
than that in the control group (p=.010), and improving
bone health factor appeared to be statistically lower in
the intervention group (p=.032). No difference in the
overall health promoting behavior score was observed
between the groups on the pretest. However, among
the subcategories of health promoting behavior, the in-
tervention group was more likely to score low on diet
(p=.027) and exercise (p=.015) than those in the con-
trol group on the pretest (Table 2).

2. Osteoporosis Knowledge

The ANCOVA (factor: group; covariate: pretest score
of osteoporosis knowledge) was performed to assess
the effect of education intervention compared to control
on score change at the end of intervention, As shown in
table 3, there was significant changes that osteoporosis
knowledge of intervention group had significantly in-
creased as compared to the control group (p<.001). In
the three of the five factors of osteoporosis knowledge,
including bone physiology, characteristics of osteopo-
rosis, and preventive behaviors, the mean scores of the
intervention group were significantly increased com-
pared to the control group.

3. Health Promoting Behavior for Osteoporosis

The ANCOVA (factor: group; covariate: pretest score
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Table 1. Homogeneity Test of Characteristics of the Subjects

Intervention (n=28) Control (n=29)

Characteristics Categories x* ort P
n (%) or M£SD n (%) or M£SD
Age (year) 54.6£6.06 52.7%6.62 1.14 259
Height (cm) 158.9%4.30 157.5%4.36 1.23 .228
Weight (kg) 56.7£5.56 58.417.64 -0.94 .354
Spouse Yes 23 (82.14) 26 (89.65) 0.67 470
No 5 (17.80) 3 (10.34)
Education < High school 17 (60.71) 16 (55.17) 0.18 672
College 11 (39.29) 13 (44.83)
Menarche age (year) 15.0+1.75 15.0%+1.44 0.08 .933
Menstruation Pre-menopause 4(14.29) 6 (20.69) 0.40" .730
Post-menopause 24 (85.71) 23 (79.31)
Fracture history Yes 4 (14.29) 5(17.24) 0.00" 1.000
No 24 (85.71) 24 (82.76)
Family member with Yes 5 (17.86) 5(17.24) 0.01 951
0steoporosis No 23 (82.14) 24 (82.70)
TFisher's exact test,
Table 2. Homogeneity Test for Research Variables
Intervention (n=28) Control (n=29)
Variables t P
M=ESD M=£SD
Knowledge of osteoporosis 0.60%+0.14 0.70+0.12 2,67 .010
Bone physiology 0.53%0.30 0.66£0.26 1.78 .081
Characteristics of osteoporosis 0.67%0.18 0.76%0.19 1.73 .090
Risk factors 0.18%£0.21 0.25+0.24 1.17 249
Improving bone health 0.58%0.30 0.74%0.24 0.20 .032
Preventive behaviors 0.83%+0.17 0.88%+0.14 1.22 .229
Health promoting behavior 2.83+0.43 2.90£0.54 0.53 .596
Diet 2.68%0.58 3.02%0.59 2,73 .027
Exercise 2.73%0.76 2,17%0.91 2,51 .015
Unhealthy food intake " 3.52£0.53 3.70£0.45 1.36 179

T Caffeine, carbonated beverage, alcohol, smoking.

of health promoting behavior) revealed that the mean
score of the health promoting behavior of the inter-
vention group had significantly increased those of the
control group (p<.001). In the exercise subcategory of
health promoting behavior, mean score of the inter-
vention group was significantly increased as compare to
the control group (p<.001). However, there was no
significant differences between two groups on the sub-
category of unhealthy food intake (Table 4).

DISCUSSION

As the overall five year breast cancer survival rate is
increasing, the need to understand and manage the

long-term effects of chronic diseases is growing[23].
Therefore, this study was conducted to identify the ef-
fect of osteoporosis preventive education on the osteo-
porosis knowledge and health promoting behavior in
patients with breast cancer in Korea.

Our findings demonstrate that the knowledge level
increased significantly in the intervention group com-
pared to that in the control group. It was not possible to
compare our results to those of other studies, as no
study has been conducted on osteoporosis preventive
education using patients with breast cancer. However,
our results were consistent with another study done in
male subjects who had received a 90-min osteoporosis
education program, Changes in knowledge level were
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Table 3. Effect of Group Education on Osteoporosis Knowledge (N=57)
Pretest Posttest o
Categories Groups F P
M=SD M=ESD
Bone physiology Intervention 0.53%0.30 0.89%0.15 2292 <.001
Control 0.66£0.26 0.67£0.24
Characteristics of Intervention 0.67£0.18 0.92%+0.11 12.33 .001
osteoporosis Control 0.76%+0.19 0.78+0.22
Risk factors Intervention 0.18%+0.21 0.40%+0.30 2.71 105
Control 0.25%0.24 0.30%+0.25
Improving bone health Intervention 0.56%0.30 0.87%+0.17 0.00 .982
Control 0.74%0.24 0.88+0.45
Preventive behaviors Intervention 0.83£0.17 0.93%0.07 8.47 .005
Control 0.88£0.14 0.88%£0.13
Overall Intervention 0.60£0,14 0.83%0.10 13.88 <.001
Control 0.70%0.12 0.731+0.14
TF score is from ANCOVA with pretest scores as covariates,
Table 4. Effect of Group Education on Health Promoting Behavior for Osteoporosis (N=57)
Pretest Posttest +
Categories Groups I P
M=SD M=SD
Diet Intervention 2.68+0.58 3.06£0.35 3.55 .065
Control 3.02£0.59 2.96%0.36
Exercise Intervention 2.73%0.76 3.16%+0.67 35.88 <.001
Control 2.17£0.91 1.84%+0.77
Unhealthy food intake Intervention 3.52%0.53 3.40%0.52 0.89 .350
Control 3.70%0.45 3.381+0.42
Overall Intervention 2.831+0.43 3.14%0.29 30.93 <.001
Control 2.90£0.54 2.71+0.36

TF score is from ANCOVA with pretest scores as covariates,

measured three weeks later and showed an increase in
osteoporosis knowledge level[24]. Another study with
young female subjects, who had received a 45-min group
education program with additional education using a
booklet for calcium and vitamin D intake, also demon-
strated an increase in knowledge eight weeks after the
intervention[25], However, the results of that study did
not agree with those of a study done with elderly sub-
jects who received a 60-min osteoporosis education pro-
gram with slides and booklets, followed by 30-min of
reinforcement instruction one year after the initial edu-
cation, Gaines et al.[26], measured knowledge levels
one and two year after an education intervention and
did not show any significant gain in knowledge. Exist-
ing studies and our study may be different, as no sub-
stantial diversity in the frequency or length of time to
provide education was used, and the difference might
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result from different subject age brackets or the time that
the posttest was conducted. Therefore, the frequency
and method of intervention implemented in our study
was effective for female patients in their fifties to gain
knowledge. Further studies should focus on repeated
measurements to determine when the most appropriate
time point is to reinforce education and consolidate the
effect of education.

The results demonstrate that the health promoting
behavior scores were significantly higher in the inter-
vention group than those in the control group 3 months
after intervention[24], In contrast, two studies did not
show any improvement in health behavior. One study
[27] was conducted with pre-menopausal women who
received a two hour per week educational intervention
over four weeks using leaflets containing diet, exercise,
cigarette smoking, and calcium intake information, Be-
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havioral changes were measured two year after the in-
tervention and showed no change in health behavior,
Another study with elderly subjects also showed no
change in behavior{26]. A possible explanation for the
discrepancy may be different time points to effectively
assess the intervention. In other words, Tung and Lee
[24] measured behavioral changes three weeks after the
intervention, whereas both Gaines et al [26], and Win-
zenberg et al [27], measured changes two year after the
intervention, We measured behavioral changes three
months after the intervention, Therefore, other studies
focusing on repeat education and/or reinforcement edu-
cation every three months to maintain educational effec-
tiveness emphasized that the effect of education inter-
vention on behavioral change appears to increase three
months after an intervention but declines thereafter[19].

More specifically, we demonstrated that although fe-
male patients with breast cancer participated in signifi-
cantly less physical exercise since the intervention, no
behavioral changes in dietary habits were observed
among the health promoting behavior subcategories.
These findings are not consistent with a study on osteo-
porosis by Chan et al [28], on women in Hong Kong. Al-
though they applied a similar intervention to that used
in our study, the dietary habit change improved one
month later the intervention, but physical exercise,
which focuses on a combined intervention of lectures
with exercise therapy, did not improve. A change in di-
etary habits can occur in a relatively short time, whereas
education-induced changes in exercise frequency can-
not be accomplished with only one education interven-
tion. The improvement in exercise performance in our
study resulted from the education intervention and self-
care activities. Further studies on the effectiveness of
self-care activities to prevent osteoporosis are needed.,

We revealed no difference in unhealthy food or drink
intake, such as caffeine, carbonated drinks, alcohol,
and tobacco, in the intervention group before and after
the intervention. No difference was observed between
the two groups before and after the intervention. Sedlak
et al.[29], investigated osteoporosis prevention in fe-
male college students living in a community with nurses.
That study showed that only the college group, which
received intensive education intervention on caffeine
intake, significantly decreased caffeine intake after the
intervention. This result indicates that providing an edu-
cation intervention once is not expected to change be-
havior, as a repeated and enriched educational ap-
proach to change behavior was demanded for addictive
substances.

CONCLUSION

Our results demonstrate that osteoporosis preventive
education provided in a group and including self-care
activities for patients with breast cancer appeared to im-
prove patient knowledge and behavior conducive to
preventing osteoporosis and was significantly effective
for improving and changing physical exercise beha-
viors, Therefore, the significance of the results for nurs-
ing science can be explained by the relationship be-
tween breast cancer and osteoporosis emphasized in
other studies, Health education to prevent osteoporosis
should be provided as early as possible during breast
cancer treatment, The education should take all meas-
ures to prevent osteoporosis and to transfer the pati-
ent’'s knowledge into action. This study appeared to
play a critical role inducing voluntary participation of pa-
tients in self-care activities. We suggest that nurse spe-
cialists, such as advanced practice registered nurses with
expertise in oncology, should be involved in the pro-
gram to support the patients with breast cancer and en-
hance their self-care activities.
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