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Abstract

Objective: To determine the awareness and knowledge levels of osteoporosis in postmenopausal breast cancer survivors (PBCS) who have
completed adjuvant chemoradiotherapy, are under hormonal therapy, or are being monitored, and to examine potentially related factors.
Materials and Methods: Between March 2022 and December 2022, 73 breast cancer patients with clinically and biochemically proven
menopause were included in the study. The demographic characteristics and clinical findings of the patients were recorded. The participants’
osteoporosis knowledge level (OKL) regarding osteoporosis was evaluated with the osteoporosis knowledge test and their osteoporosis
awareness level (OAL) was evaluated with the osteoporosis awareness test. P values <0.05 were considered statistically significant.

Results: The mean age of the patients was 59.8+9.4 years (minimum-maximum: 32-75). Their OKL's were categorized as follows: 9.6% poor,
58.9% moderate and 31.5% good. Nutrition knowledge level (NKL) was distributed as follows: 9.6% poor, 37.3% moderate and 52.1% good.
Exercise knowledge level (EKL) was distributed as follows: 13.7% poor, 31.5% moderate and 54.8% good. As the patient’s age increased, it
was observed that OAL, OKL, NKL and EKL decreased. A statistically significant correlation was found between higher education level and
higher OAL (r=0.246, p=0.036). There was a significant inverse correlation between menopausal duration and OKL (r=-0,280, p=0.017).
There was no significant difference in OAL, OKL, NKL and EKL between patients who received hormone therapy and those who did not.
Conclusion: Our study, which assessed the awareness level of osteoporosis for the first time in PBCS, indicates the need for further research
on the development of patient education programs for osteoporosis prevention and the improvement of methodological approaches specific
to measuring awareness and knowledge levels in cancer patients.
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Amagc: Adjuvan kemoradyoterapisi tamamlanan, hormonoterapi altinda veya izlemde postmenopozal meme kanseri hastalarinda (PMKH)
osteoporoz farkindalik ve bilgi dizeylerini belirlemek ve iliskili olabilecek faktorleri incelemektir.

Gereg ve Yontem: Mart 2022 ile Aralik 2022 tarihleri arasinda menopozu klinik ve biyokimyasal olarak kanitlanmis 73 meme kanseri hastasi
calismaya dahil edildi. Hastalarin demografik 6zellikleri ve klinik bulgulari kayit altina alindi. Katilimcilarin osteoporoza yonelik bilgi dizeyi
(OBD) osteoporoz bilgi testi, osteoporoz farkindalik diizeyi (OFD) osteoporoz farkindalik testi ile degerlendirildi. P de@erleri <0,05 istatistiksel
olarak anlamli kabul edildi.

Bulgular: Calismamizda hastalarin yas ortalamasi 59,8+9,4 yil (minimum-maksimum: 32-75) idi. OBD'leri %9,6'sI k&tl, %58,9 orta, %31,5 iyi
idi. Beslenme bilgi dlzeyi (BBD); %9,6 kotl, %37,3 orta,%52,1 iyi seviyedeydi. Egzersiz bilgi dizeyi (EBD); %13,7 kétl, %31,5 orta, %54,8
iyi seviyedeydi. Hasta yasl arttikca; OFD, OBD, BBD ve EBD'nin distigl gozlemlendi. Egitim dlzeyi yiuksek olan PMKH'de OFD de yuksek
bulundu ve istatistiksel olarak anlamli gérildi (r=0,246, p=0,036). Menopoz siresi ile OBD arasinda anlamli ters korelasyon gorildi (r=-0,280
p=0,017). Hormonoterapi alan ve almayan hastalar arasinda OFD ve OBD; BBD ve EBD agisindan anlamli bir fark gérilmedi.

Sonug: PMKH'de ilk kez OFD'nin degerlendirildigi calismamiz; osteoporozun Onlenmesine iliskin hasta egitim programinin olusturulmasi
icin cok daha fazla calismaya ve kanser hastalarinin 6zelinde farkindalik ve bilgi dizeyini dlcen metodolojik yontemleri gelistirmeye ihtiyag
oldugunu gostermektedir.

Anahtar kelimeler: Osteoporoz bilgi testi, osteoporoz farkindalik testi, postmenopozal meme kanseri hastalar
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Introduction

Breast cancer is the most common cancer worldwide among
women. According to the 2020 GLOBOCAN database, it
has the highest incidence rate at 11.7% (1). The rate and
magnitude of bone resorption caused by cancer treatment are
higher than age-related bone loss (2). Approximately 80% of
breast cancer patients experience bone loss (3). Breast cancer
survivors have specific risk factors for osteoporosis, such as
aromatase inhibitor (Al) therapy lasting over 6 months, age over
65 years, early menopause, radiotherapy, tamoxifen use during
the premenopausal period, chemotherapy-induced menopause,
low body mass index (BMI) below 20 kg/m?, a history of hip
fracture among first-degree relatives, a history of spontaneous
or low-energy trauma associated fracture, oral glucocorticoid
use at a dose of =7.5 mg per day for 3 months or longer,
alcohol abuse (consuming more than 3 standard alcohol units
per day) and smoking. In this population, calcium and vitamin
D deficiencies are common, which further increases the risk of
osteoporosis (4). The risk of early-stage osteoporosis developing
as a result of cancer treatment poses a significant economic
burden and leads to higher healthcare costs (5). Understanding
the specific effects on bone health in breast cancer survivors and
increasing their awareness and knowledge about osteoporosis
can potentially prevent complications and morbidities.
According to the accessible literature, there is no existing study
regarding the awareness level of osteoporosis in breast cancer
survivors. However, in a study conducted on a smaller number
of patients, it was found that breast cancer patients had lower
osteoporosis knowledge levels (OKL) compared to cancer-free
individuals (6). The objective of this study is to measure the
previously unexplored osteoporosis awareness level (OAL) and
OKL in postmenopausal women who have undergone breast
cancer treatment.

Materials and Methods

This is a prospective study conducted between March 2022
and December 2022 at the tertiary health institution/oncology
training and research hospital. The study included 73 patients
who were diagnosed with breast cancer, had clinically and
biochemically confirmed menopause, completed adjuvant
treatments (chemotherapy, radiotherapy, hormone therapy), and/
or continued hormone therapy. None of the patients included in
the study were found to have metachronous metastasis/local
recurrence during the diagnostic process. The demographical
data and risk factors of the patients, such as age, education
status, time since surgery, menopause duration, smoking, alcohol
use, and presence of comorbidities, were recorded. Additionally,
the bone mineral density (BMD) BMI (kg/m?), and vitamin D
levels of all participants were evaluated. Dual hip and lumbar
energy X-ray absorptiometry scans were used to assess BMD.
The study assessed the OAL, OKL, hormone therapy, the use of
medications for osteoporosis treatment, and the presence of a
history of known fractures in the participants.

Patient Evaluation Methods

Osteoporosis Knowledge Level

The osteoporosis knowledge test (OKT) was applied to assess
patients” knowledge on various topics related to osteoporosis
prevention, such as calcium intake, exercise, and activity levels.
The test was initially developed by Kim et al. (7) as a multiple-
choice questionnaire aimed at measuring the knowledge level
about osteoporosis. In 2011, it was revised and the number
of questions increased to 32. The revised OKT consists of two
subgroups: The nutrition subgroup [nutrition knowledge test
(NKT)] with 26 questions (1-11 and 18-32) and the exercise
subgroup [exercise knowledge test (EKT)] with 20 questions
(1-17 and 30-32). Fourteen questions are common to both
subgroups (1-11 and 30-32). All questions are multiple-choice.
Correct answers are scored as 1 and all incorrect or “don’t
know" answers are scored as 0.

The EKT score ranges from 0 to 20 points and the NKT score
ranges from 0 to 26 points (8). The upper third of scores
represents good knowledge, the middle third represents
moderate knowledge and the lower third represents insufficient
knowledge regarding osteoporosis preventive behaviors (9).
The Turkish validity and reliability study of the revised OKT was
conducted by Simsir Atalay et al. (10).

Osteoporosis Awareness Test

The Turkish version of the "osteoporosis awareness test”
(OAT) was administered to assess patients’ awareness level
regarding osteoporosis and its validity and reliability have been
demonstrated (11). The OAT is evaluated using a 4 point likert
scale. As the total score obtained from the scale increases
[minimum (min) =31, maximum (max) =124], the awareness of
osteoporosis also increases. The scale consists of five subscales
and does not contain reverse items or cutoff points.

Statistical Analysis

The data of the study were recorded with the statistical package
for the social sciences (SPSS) version 25 (IBM corporation. New
York. United States) program and statistical analyses were
made. Frequency tables and descriptive statistics were used
to interpret the findings for statistical analysis. The “Student’s
t-test” value was used to compare the scale score averages of
the independent variables with normal distribution. Pearson
correlation “r" coefficient was used for normally distributed
averages in the comparison of the relationship between the
scale point averages according to the research question. P
values <0.05 were considered statistically significant. Ethical
approval for this study was obtained from the University of
Health Sciences Turkey, Dr. Abdurrahman Yurtaslan Ankara
Oncology Health Education Application and Research Center
Non-Interventional Clinical Research Ethics Committee (no:
2022-02/47, date: 10.03.2022). Written informed consent was
obtained from all patients after providing them with detailed
information about the study.
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Power Analysis

Power analysis is a valuable tool in medical research for
determining the minimum sample size needed to detect a clinically
significant effect at a specific level of statistical significance. In
our study, a post hoc power analysis was performed using the
G Power 3.1.9.2 program. We pre-determined an effect size
(Cohen’s d) of 0.5, which represents the magnitude of the effect
we wanted to detect. The alpha level (type | error) was set at
0.05, which is the significance level we chose to accept for our
statistical tests. The power level was set at 0.95, indicating our
desired probability of correctly rejecting a false null hypothesis.
After conducting the power analysis, it was determined that
a sample size of 70 patients would be sufficient to achieve a
power level of 0.951 with a 5% margin of error. This means that
our study should have adequate statistical power to detect the
effect size we specified.

Results

The study included a total of 73 postmenopausal female patients
diagnosed with breast cancer, with an average age of 59.8+9.4
years (min-max =32-75). Out of the participants, 13 were smokers.
It was observed that a significant portion of the participants
had quit smoking after being diagnosed with breast cancer.
Table 1 provides a summary of the demographical and clinical
characteristics of all patients. Out of the participants, 65 were
hormone receptor positive, and the most commonly used hormone
therapy was letrozole with 44 patients (60.3%), followed by 14
patients (19.2%) on anastrozole, 3 patients (4.1%) on tamoxifen,
and 4 patients (5.5%) on gonadotropin-releasing hormone analog
+ Al. It was observed that a significant portion of the patients
included in the study, 84.9% (62 patients), were using Al. Out of
the patients who received hormone therapy, 59 of them (90.7%)
had a treatment duration of less than 5 years. In the study, 39
patients (53.4%) had not received osteoporosis treatment before.
Among the participants, 34 patients (46.6%) had previously
undergone osteoporosis treatment, with an average treatment
duration of 2.42+1.3 years. The relationship between patients’
BMD levels and risk factors such as age, smoking status, BMI,
vitamin D levels and hormone therapy duration was evaluated
and summarized in Table 2. It is worth noting that there were
no patients in the study who reported alcohol consumption. The
OAT and OKT were evaluated, and it was found that the average
OAT level for all patients was 77.7+20.3 (range =31 to 124), and
the average OKT level was 18.71+5.55 (OKT is scored between
0 and 32). Patients’ OKT scores were evaluated as follows: 7
patients (9.6%) had a poor knowledge level (0-10.7), 43 patients
(58.9%) had a moderate knowledge level (10.08-21.4), and 23
patients (31.5%) had good knowledge level (21.5-32). When
looking at the OKT subgroup analysis, the average EKT score was
10.27+3.69 (ranging from 0 to 16), and the average NKT score
was 14.00+3.35 (ranging from 0 to 21).

The EKT results showed that 10 patients (13.7%) had a poor
knowledge level (scored between 0-5.3), 23 patients (31.5%)

had a moderate knowledge level (scored between 5.4-10.6),
and 40 patients (54.8%) had a good knowledge level (scored
between 10.7-16). Regarding the NKT, 7 patients (9.6%) had
a poor knowledge level (scored between 0-7), 28 patients
(37.3%) had a moderate knowledge level (scored between
8-14) and 38 patients (52.1%) had a good knowledge level
(scored between 15-21). The correlation of osteoporosis risk
factors, which may be related to the OKT and OAT values of
the patients, was examined in Tables 3 and 4 below.

Table 1. Sociodemographic and clinical characteristics of
the patients

Age (years), mean + SD (min-max) 59.8+9.4 (32-75)
BMI (kg/m?), mean + SD 28.9+4.3
Current smokers, n (%) 13 (17.8)
Comorbidity, n (%) 44 (60.3)
Hypertension (HT) 13 (17.8)
Diabetes mellitus (DM) 2(2.7)

HT + DM 16 (21.9)
Hypothyroidism + HT 4 (5.5)
Asthma 4 (5.5)
Rheumatic disease 5 (6.8)
Education level, n (%)

Semiliterate 9(12.3)
Primary school 40 (54.8)
High school 16 (21.9)
University 8(11.0)
Mean time elapsed postmastectomy (years) | 4.18+2.30
Average age of menopause (years) 45.5+4.13
Average menopause times (years) 14+8.07
Mean serum 25(OH)D levels (ng/mL) 20.66+12.0
Lumbar BMD T-score -1.83+0.97
Total hip BMD T-score -1.02+0.93
Min-max: Minimum-maximum, SD: Standard deviation, BMD: Bone mineral
density, BMI: Body mass index

Table 2. Correlation between BMD level and osteoporosis
risk factors

Lumbar BMD Total hip BMD
T-score T-score
(mean: (mean:
-1.83+0.97) -1.02+0.93)
Age r=0.076, p=0.523 | r=0.178, p=0.132
Smoking r=0.178, p=0.132 | r=0.132, p=0.791
Vitamin D r=-0.118, p=0.329 | r=-0.235, p=0.050
BMI r=0.323, p=0.005 | r=0.357, p=0.002

Hormone therapy
period

=0.082, p=0.506

r=0.037, p=0.764

Pearson correlation, BMD:

Bone mineral density, BMI:

Body mass index
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Table 3. Comparison of test scores of those in the case group

OAT OKT EKT NKT
Hormone therapy + 78.1+20.1 18.82+5.59 10.34+3.82 14.14+4.39
(n=65)
Hormone therapy - 74.88+23.37 17.88+5.54 9.75+2.43 12.88+4.12
(n=65) p=0.674 p=0.655 p=0.674 p=0.443
Fracture history + 80.00+£10.71 21.51+4.73 12.17+ 3.86 16.50£3.39
(n=6)
Fracture history - 77.57+21.07 18.51+5.60 10.10+3.66 18.13+4.38
(n=67) p=0.295 p=0.782 p=0.192 p=0.143
Osteoporosis tx. + 79.71+£21.81 18.38+ 6.09 10.18+3.95 13.71+5.07
(n=34)
Osteoporosis tx. - 76.08+£19.17 19.00£5.09 10.36£3.49 14.26+3.66
(n=39) p=0.452 p=0.639 p=0.835 p=0.594

Student's t-test done, OAT. Osteoporosis awareness test, OKT: Osteoporosis knowledge test, EKT: Exercise knowledge test, NKT: Nutrition knowledge test

Table 4. Correlation between test scores and osteoporosis risk factors

OAT OKT EKT NKT
e r=0.279 r=0.278 r=0.282 r=-0.265
9 p=0.017 p=0.017 p=0.016 p=0.023
Smokin r=0.011 r=0.053 r=0.008 r=-0.082
9 p=0.924 p=0.656 p=0.945 p=0.489
Education level r=0.246 r=0.159 r=0.222 r=0.193
p=0.036 p=0.18 p=0.059 p=0.102
Dutation of menopause | 2189 r=-0.280 r=0.212 r=-0.190
P p=0.109 p=0.017 p=0.072 p=0.108

Pearson correlation, OAT: Osteoporosis awareness test, OKT: Osteoporosis knowledge test, EKT: Exercise knowledge test, NKT: Nutrition knowledge test

Discussion

In our study, which primarily consisted of hormone receptor-
positive postmenopausal breast cancer patients, a significant and
consistent correlation was observed between BMI and lumbar as
well as total hip BMD. These findings align with existing literature
and provide valuable insights into the relationship between BMI
and BMD in this patient population.

Interestingly, we found no direct association between factors
such as hormone therapy usage, osteoporosis treatment, or
fracture history and the osteoporosis knowledge and awareness
levels of the patients.

Furthermore, we observed statistically significant correlations
between age and both osteoporosis knowledge and awareness
levels. Additionally, educational level was found to be significantly
associated with osteoporosis awareness, while menopausal
duration was related to OKL. These results underscore the
importance of considering these demographic factors in
assessing and addressing osteoporosis-related knowledge and
awareness in postmenopausal breast cancer patients.

In a previous study conducted on postmenopausal breast cancer
survivors (PBCS), the OKL was found to be lower than healthy
participants (p<0.01) (6). Similarly, in our study, the majority of
breast cancer survivors had a moderate level of total osteoporosis
knowledge (58.9%), while 9.6% had a low knowledge level.
Regarding exercise knowledge, 13.7% of the patients had a low

level, 31.5% had a moderate level, and 54.8% had a good level.
For nutrition knowledge, 9.6% had a low level, 37.3% had a
moderate level, and 52.1% had a good level.

According to accessible literature, our study is the first to
use the OAT (Osteoporosis Awareness scale) in PBCS. This
novel application of the OAT in our study contributes to the
understanding of osteoporosis awareness and knowledge level
specifically in breast cancer survivors, which was previously
unexplored in the literature. By utilizing this assessment tool,
we aimed to assess and enhance the level of awareness and
knowledge about osteoporosis among PBCS patients, potentially
leading to better preventive measures and improved bone
health outcomes in this population.

There are studies suggesting that high levels of vitamin D may
reduce the risk of progression in breast cancer patients. Vitamin
D is believed to inhibit tumor angiogenesis (formation of new
blood vessels that feed tumors) and modulate the immune
system. It has been proposed in studies that it could potentially
reduce the risk of estrogen receptor-positive breast cancer
by lowering estrogen levels (12). Therefore, the treatment of
vitamin D deficiency in PBCS should be a priority.

In a systematic meta-analysis published in the Cancer Causes &
Control Journal in 2016, the prevalence of vitamin D deficiency
was examined among postmenopausal women with breast
cancer. The analysis showed that the prevalence of vitamin D
deficiency ranged from approximately 25% to 86%, with an
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overall estimate of approximately 55% based on the included
studies (13). Consistent with the literature, our study also found
that the average serum 25(OH)D levels in the participating
patients were insufficient.

The most common comorbidities observed in PBCS patients,
consistent with our study, are hypertension and diabetes mellitus.
Chemotherapy-induced hypertension is known to be associated
with elevated blood pressure, especially in postmenopausal
women with increased obesity and insulin resistance (14). These
factors may contribute to the development and exacerbation of
hypertension and diabetes mellitus in breast cancer survivors,
warranting close monitoring and management of these
conditions to optimize the overall health and well-being of the
patients.

In the literature, studies conducted on PBCS patients have
shown a decrease in total lumbar and hip BMD values (15,16).
Similarly, in our study, the mean lumbar BMD value was found
to be lower, indicating osteopenia in both lumbar and average
total hip BMD values. These findings highlight the importance
of monitoring bone health in postmenopausal breast cancer
survivors and implementing appropriate measures to prevent
further bone loss and reduce the risk of osteoporosis-related
complications.

In our study, we observed a statistically significant decrease in
the total hip T-score in PBCS who had low serum 25(OH)D levels.
However, we did not find a significant correlation between the
decrease in lumbar T-score and these factors. These findings
suggest that vitamin D deficiency may have a more significant
impact on bone health in the hip region compared to the lumbar
region in PBCS. Further research and larger sample sizes may be
needed to better understand the complex relationship between
bone health and various factors in this population.

In the study, no significant relationship was found between
smoking and BMD in both lumbar and total hip T-scores. This
suggests that smoking may not have a direct impact on bone
health in postmenopausal breast cancer survivors. However, it is
important to note that smoking is associated with various other
health risks and can have detrimental effects on overall health.
The lack of a significant relationship with BMD in this study
might be due to various other factors affecting bone health
in this specific population. Further research and larger studies
may be necessary to explore the potential long-term effects of
smoking on bone health in PBCS.

Obesity is known to increase the risk of breast cancer in
postmenopausal women. Higher levels of adipose tissue can
lead to an increase in estrogen levels in the body. Estrogen is
a hormone that can promote the growth of hormone receptor-
positive breast cancer cells. Additionally, adipose tissue can
produce inflammatory substances and hormones, such as insulin,
that may play a role in the development of breast cancer (17).
However, it is also true that low BMI (<20 kg/m?) is a risk factor
for fractures in PBCS. In our study, when BMI was compared
with BMD, a significant relationship was observed in both
lumbar T-score and total hip T-score. This suggests that, in line

with the literature, an increase in BMI has a protective effect
against osteoporosis (18).

In postmenopausal breast cancer patients, it is a well-known
fact that chemotherapy and long-term hormone therapy can
increase bone resorption and lead to bone loss. Chemotherapy
can have negative effects on bone cells, while hormone therapy
can decrease estrogen levels, contributing to bone loss.
Consistent with the literature, our study also observed a
significant decrease in lumbar T-score in patients undergoing
long-term hormone therapy. These findings are important
evidence for preserving bone health and reducing the risk of
osteoporosis in postmenopausal women diagnosed with breast
cancer.

Therefore, itis recommended to initiate antiresorptive treatments
in postmenopausal breast cancer patients who start Al therapy,
regardless of whether they have a history of fractures or not, at
the early stages of breast cancer diagnosis. These treatments
can help prevent bone loss and protect bone health (19).

In March 2016, a guideline was published by the European Panel
of Leading Experts in the Field of Breast Cancer Management,
which addressed the prevention of treatment-related bone
loss and metastasis in breast cancer treatment. The guideline
recommended the use of adjuvant bisphosphonates, lifestyle
recommendations, and pharmacological interventions.
Regarding dietary intake, the guideline suggested calcium
supplementation (1000 mg per day) and vitamin D
supplementation (800-1000 U per day) if intake is insufficient.
Additionally, all patients at risk were advised to engage in regular
exercise and reduce smoking and alcohol consumption.

For women with an increased risk of fractures, antiresorptive
treatments were recommended. It emphasized that women
with a lumbar or total hip T-score =2 or those with two or
more clinical risk factors for fractures should be considered for
treatment.

This guideline highlights the importance of addressing bone
health in breast cancer patients and offers recommendations
to prevent bone loss and reduce the risk of fractures and
metastasis. It underscores the significance of a comprehensive
approach in breast cancer management, including lifestyle
modifications and pharmacological interventions, to improve
patient outcomes and quality of life (20).

PBCS who receive aromatase Al as part of their treatment may
experience an annual bone loss rate of approximately 2.5% (21).
In addition to spinal and hip fractures, patients undergoing Al
therapy may also be at risk for fractures in peripheral joints (22).
In our study, we observed that 6 patients (8.2%) with a history
of fractures experienced fractures while under Al treatment.
Among these patients, 4 (66%) had fractures in the distal end
of the radius, and 2 (33%) had a history of proximal humerus
fractures.

However, when comparing patients with and without a history of
fractures, we did not find any statistically significant differences
in the OAT score (p=0.295), OKT score (p=0.782), EKT score
(p=0.192), and NKT score (p=0.143). This indicates that the
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level of osteoporosis awareness and knowledge, as well as
exercise and nutrition knowledge, was not significantly different
between patients with and without a history of fractures in
our study. Further research may be needed to explore other
potential factors contributing to the development of fractures
in this population.

In a previous study, it was observed that advanced age in
PBCS is associated with lower levels of osteoporosis awareness
and knowledge, as well as reduced exercise capacity (20).
Similarly, in our study, we also found a statistically significant
negative correlation between age and osteoporosis awareness
and knowledge in advanced age PBCS. This suggests that as
age increases, the level of awareness and knowledge about
osteoporosis decreases in this population.

Given these findings, it is crucial to develop specialized exercise
programs aimed at increasing BMD for the advanced-age
postmenopausal breast cancer patient group. These exercise
programs should include activities such as walking, aerobic
exercises, running, dancing, and resistance exercises (weight
training) that can improve bone health. By promoting regular
and appropriate exercise, healthcare professionals can enhance
osteoporosis awareness and knowledge, and potentially mitigate
the risk of fractures in this vulnerable population.

In one study, it was found that cancer patients with higher
education levels had higher levels of osteoporosis knowledge
(22). In our study, we also observed a weak statistically
significant improvement in OAT scores among women with
higher education levels (r=0.246, p=0.036). However, when we
analyzed the OKT and its subgroups, we did not find a significant
correlation between education level and exercise knowledge
(r=0.222, p=0.059) or nutrition knowledge (r=0.193, p=0.102).
In conclusion, although women with higher education levels
had higher osteoporosis knowledge among postmenopausal
breast cancer survivors, their exercise and nutrition knowledge
levels were not significantly affected positively. This suggests
that while education level may play a role in overall osteoporosis
knowledge, it may not have a direct impact on specific knowledge
areas related to exercise and nutrition. Further research may be
needed to better understand the factors influencing knowledge
levels in different domains of osteoporosis prevention and
management among this patient population.

Study Limitations

This study aims to measure the knowledge and awareness
levels of breast cancer patients only. Therefore, the findings
may not apply to all cancer patients. It should be noted that
the study was conducted in a comprehensive oncology center,
which means that it may represent a patient group with higher
awareness levels compared to cancer patients treated in general
hospital settings.

Conclusion

After breast cancer treatment (surgery, chemotherapy,
radiotherapy, hormone therapy), postmenopausal women are

at risk for skeletal health issues. Considering the potential risk
of bone metastasis in PBCS, it is essential to recognize that the
risk of osteoporotic fractures may be higher compared to other
postmenopausal women. Therefore, every woman diagnosed
with breast cancer should be evaluated for their fracture risk.
The assessment of fracture risk involves evaluating clinical risk
factors for fractures. In PBCS, it is crucial to focus on behavior
changes and developing a patient education program aimed at
preventing osteoporosis. However, more research is needed in
this area, especially to develop methodological approaches that
measure awareness and knowledge levels in cancer patients
specifically.

The prevention of osteoporosis and the implementation of
educational programs for breast cancer patients should be a
priority to improve skeletal health outcomes and reduce fracture
risk. It is crucial to address the unique needs of breast cancer
survivors and implement strategies that can help them maintain
bone health throughout their survivorship journey.
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