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ABSTRACT
Objective: The Breast Cancer Perception Scale was developed using a well-supported theory, thought to be associated with breast cancer prevention
behaviors. The aim of this study is to develop the Breast Cancer Perception Scale based on the Health Belief Model and conduct psychometric analysis.
Materials and Methods: The study was conducted with women aged 20 or above with a methodological design. The scale study was conducted with
572 women who were not diagnosed with breast cancer and willing to participate in the study.
Results: The results of the exploratory factor analysis revealed that the scale is made up of six sub-dimensions (perceived knowledge, perceived treatment
belief, the perceived need for a health check, perceived stigma, perceived fear, perceived risk) and 24 items, which explain the 74.36% of the total variance.
The model obtained from the confirmatory factor analysis was within the limits of the acceptable fit index and factor loads between 0.655 and 0.998.
Cronbach’s alpha reliability coefficient of the scale sub-dimensions was determined as 0.815–0.950.
Conclusion: The overall psychometric evaluation results of the Breast Cancer Perception Scale found it to be a valid and reliable instrument that can be
associated with multi-dimensional cases, such as healthy life behaviors in women, breast cancer diagnostic behaviors, family history, traumatic experiences
regarding breast cancer, and the level of breast cancer knowledge.
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Key Points
•

Using a well-supported theory in the study, the Breast Cancer Perception Scale was developed, which is thought to be associated with breast cancer
prevention behaviors. This scale can be used to evaluate and understand the relationship between breast cancer and breast cancer diagnostic behaviors,
such as breast self-examination, clinical breast examination, getting mammography, and maintaining healthful behaviors like diet, exercise, and healthy
eating.

Introduction
Breast cancer is the most common cancer type with the highest mortality rate in women globally and in Turkey (1). With early diagnosis, survival
and treatment increases by 90% in breast cancers (2). For cancers with genetic and environmental risk factors, measures that focus on changeable
risk factors and early diagnosis are essential strategies (3, 4). Healthy People 2020 program by the United States Office of Disease Prevention
and Health Promotion objectives include reducing breast cancer mortality rate, decreasing the number of people with late-stage cancer, and
improving women’s breast cancer diagnosis behaviors (5). It is important for these objectives to determine women’s breast cancer perceptions as
breast cancer perceptions and diagnosis behaviors with healthy living are considered to be significantly associated.
Perceived breast cancer
Perception is the process of evaluating her recent experiences and past experiences and reaching a new whole (6). Understanding how breast
cancer perceptions affect healthy living and early diagnosis behaviors are important to increase such behaviors. This study developed Breast
Cancer Perception Scale by taking The Health Belief Model as a reference.
In the literature, women’s beliefs about mammography and breast self-examination (7), their perceived sensitivity to breast cancer, and their
perceived benefits and barriers to mammography use (8), fear of breast cancer (9), fatalism toward cancer (10), and their attitude toward cancer have
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scales that evaluate them separately (11). With the developed Breast
Cancer Perception Scale, women’s perceptions of the factors affecting
breast cancer diagnosis behavior are evaluated as a whole. This scale is
complementary. In addition, the perceived knowledge sub-dimension
of the Breast Cancer Perception Scale has not been measured before,
according to the authors’ knowledge, and it is a unique scale that
measures a person’s breast cancer knowledge perception. The Health
Belief Model is commonly used to explain breast cancer diagnosis
behaviors (11-14). Therefore, this scale development study was based
on the Health Belief Model. The Health Belief Model was developed
by Becker and his colleagues (1974) to understand protective behaviors
regarding health. It argues that people’s healthcare behaviors can be
affected by beliefs, values, and attitudes. According to the Model, if
the beliefs and attitudes seen as problems are identified, healthcare
training or offered treatment can be customized as more effective for
that person (7, 8, 15). Women’s breast cancer perceptions may affect
their breast cancer diagnosis behavior. For this reason, it is essential to
measure women’s breast cancer perceptions multidimensionally. The
aim of this study is to develop a Breast Cancer Perception Scale with
reference to the Health Belief Model and evaluate it psychometrically.

Materials and Methods
This study is a methodological study conducted with women aged 20
and over in a district in the south of Turkey without a breast cancer
diagnosis. For a psychometric analysis in a development study using a
scale, it is recommended that the sample be between 10 and 20 times
the number of items on the scale (16, 17). Considering the number of
items, the study was completed with 572 women. The study inclusion
criteria were literate, women over the age of 20, no cancer diagnosis,
no communication impairment (hearing and speech), no disability
to answer questions physically, cognitively, or mentally, and agreed to
participate in the study. Study data were collected by the face-to-face
interview method between September 2019 and March 2020. The
questionnaires took approximately 10–15 minutes to answer.
Data collection forms
Descriptive characteristics form
The form consists of questions prepared by the researchers involving
information on the age, education, marital status, employment status,
income level, and socio-demographic characteristics. The form also
includes questions regarding family history of breast cancer, regular
breast self-examination, routine clinical breast examination, and
routine mammography for women above 40.
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resulted in the 24-item version. The sub-dimensions of the scale are
explained below.
Perceived knowledge
Perceived knowledge includes prejudices such as hidden selfconfidence and unrealistic optimism (18). The perceived knowledge
sub-dimension is not related to a person’s knowledge level on breast
cancer. It is related to how knowledgeable a person sees herself. It
arouses curiosity on how a person’s high perceived knowledge on breast
cancer influences preventive breast cancer behaviors.
Perceived treatment belief
Perceived treatment belief can be influenced by women’s spiritual and
religious beliefs, previous breast cancer treatment experiences, and
family breast cancer treatment stories. The studies on spirituality and
health screening behavior present inconsistent findings (19-21). In this
regard, a person’s perceived treatment belief can affect her protective
behaviors.
Perceived need for health check
Having a low perceived need for a health check is one of the primary
obstacles in breast cancer screening practices among women. Women
do not feel the need to go to a doctor unless they know disease signs
and symptoms (22, 23). Studies showed that women in developing
countries are inclined to reject the concept of early diagnosis saves
lives because of their beliefs regarding having breast cancer. This has
a negative effect on taking preventive measures regarding cancer (2326). Low or high scores on the perceived need for health check may
influence breast cancer protective behaviors.
Perceived stigma
The breast has a symbolic meaning that differs from other organs, as
it is associated with giving birth, raising a child, and sexuality (27).
This symbolic meaning can become an obstacle for women in the
care, treatment, or screenings related to their breasts (27, 28). Silence
regarding breast cancer and screening behaviors can be associated with
the taboo perceptions about breasts (29).
Perceived fear
The level of perceived fear can impact women’s breast cancer protective
behavior. Studies point out that women experience fear of receiving
a breast cancer diagnosis and losing one or both breasts (5, 30-32).
Similarly, another study revealed that women with high breast cancer
fear get fewer mammographies in 12 months (33).

Breast cancer perception scale

Perceived risk

First, a comprehensive literature review was conducted to develop
the Breast Cancer Perception Scale. The draft scale, which was
initially developed with 35 items, has a 5-point Likert-type structure
with responses varying between “Strongly Agree” (5) and “Strongly
Disagree” (1). Some scales available in the literature were used as
references to ensure the scale items’ construct and criteria validity.
These scales measure beliefs on breast mammography and breast selfexamination (7), perceived sensitivity regarding breast cancer and
perceived benefits and obstacles to mammography (8), fear of breast
cancer (9), fatalism regarding cancer (10), and attitudes toward cancer
(11). The formulated items were reviewed by 10 breast cancer experts.
The experts reviewed all factors relevant to conceptual perception
regarding breast cancer and suggested some editorial changes. Finally,
11 items were omitted based on item analyses and factor analyses and

Perceived risk is an important factor affecting breast cancer protective
behavior (5, 30-32). Witnessing their loved ones difficulties and pain
during the breast cancer process increases perceived breast cancer fear
and perceived breast cancer risk (34, 35). In their study, Whitney et al.
(36) reported that women with high perceived risk also have a higher
perceived risk for breast cancer.
Psychometric tests used
Validity
Exploratory (EFA) and confirmatory factor analysis (CFA) methods
were used to determine the scale’s construct validity. Before EFA,
Bartlett’s Test for Sphericity and Keiser-Mayer-Olkin (KMO) tests were
implemented to examine the scale’s content and sample size adequacy.
For the sample size to be adequate for factor analysis, KMO has to
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be above 0.60, and Bartlett’s test for Sphericity has to be statistically
significant (16, 17). Moreover, for construct validity, EFA and Direct
Oblimin analysis was implemented to associated group items in a
particular set (16). Following EFA, CFA was implemented to support
the findings of the scale. The Goodness of Fit Indices of the model
were analyzed after CFA; x2/standard deviation (SD) rate ≤5; root mean
square error of approximation (RMSEA) ≤0.08; and Goodness of Fit
Index (GFI), Comparative Fit Index (CFI), and Incremental Fit Index
(IFI) values of above 0.90 indicates that the model is within acceptable
goodness of fit limits (16, 17, 37, 38).
Reliability
The sub-dimension item-total score correlation coefficients and
Cronbach’s alpha values as the internal consistency analysis for the items
in the scale were calculated to determine the reliability of the adapted
scale. The time invariance of the scale was assessed through the test-retest technique applied three weeks after the first implementation with
30 participants. Pearson Product-Moment Correlation Coefficient was
implemented for the test-re-test method.
Statistical analysis
The data collected from the study were analyzed through Statistical
Package for the Social Sciences (SPSS) 23.0 for Windows software
(SPSS Inc, Chicago, Illinois) and Analysis of Moment Structures
(AMOS) 24.0. Descriptive statistics such as percentage, frequency,
minimum-maximum values, mean, and standard deviation were
used to analyze socio-demographic data. EFA and CFA techniques
were implemented for the construct validity of the scale. The direct
Oblimin method was used in the EFA. Bartlett’s test for Sphericity and
KMO tests were implemented for the scale content and sample size
adequacy. CFA was used to examine the factor construct and factor
loads of the scale. A t-test and Pearson product-moment correlation
tests were implemented to determine the relationship between the
repeat measurements. The significance level was accepted as 0.05.
Ethical approval
The ethical considerations of the study were evaluated by the Akdeniz
University Clinical Studies Ethics Board, and ethical approval was
received (number of meetings: 78; decision number: 727; date of
decision: 24.07.2019). Patients in the sample were informed about the
study, and their written consent was also received for the study.

Results
Descriptive characteristics of patients
In the study involving 572 women; It was found that the mean age of
the women who participated in the study was 45.79±14.85, 33.7%
was aged 20–29, 28.1% was elementary school graduate, 71.2% was
married, 43.2% was housewife, and 55.9% perceived their income and
expense levels as equal. Of all participating women, 50.9% sometimes
conducted breast self-examination, 68.0% never had clinical breast
self-examination, 40.8% of the women aged above 40 never had
mammography, and 84.4% were found to have a family history of
breast cancer (Table 1).
Content validity
The formed scale was sent to 10 expert faculty members (three public
health nursing, one internal medicine nursing, two surgical nursing,
and three psychiatric nursing). Davis’ technique was used for content
validity. The content validity index values of the draft scale were

found to be 0.93 on average and varied between 0.60 and 1.00. Upon
evaluating the comments from the experts, the scale was implemented
to 30 women. These 30 women participants were not included in the
study. Each item was found evident in the pre-implementation stage,
so no changes were deemed necessary for the scale.
Psychometric test results
Validity
Before factor analysis, the KMO sampling adequacy test and Bartlett’s
test for Sphericity were implemented to determine whether the sample
was adequate and the factor correlation matrix was good for fit. KMO
value was found as 0.770, and Bartlett’s test for Sphericity result was
determined as x2 = 9,231.271 (p = 0.000).
First, EFA was conducted to determine the number of sub-scales.
The analysis showed that the scale has a 6-factor construct with a
self-value above 1.00. The direct Oblimin Method was preferred
for factor analysis implementation to keep the relationship between
factors stable. The variance explanation rate was 74.36%. As a result
of EFA, 11 items from the 35-item breast cancer detection scale items
were excluded from the scale because the factor load was less than
0.30. The scale sub-dimensions were found and named Perceived
Knowledge, Perceived Treatment Belief, Perceived Need for Health
Check, Perceived Stigma, Perceived Fear, and Perceived Risk.
According to EFA, the scale’s item factor loads vary between 0.621
and 0.952 (Table 2).
CFA was conducted to evaluate the construct validity of the Breast
Cancer Perception Scale. The model was within the good fit limits
as the RMSEA value was 0.072; chi-square value was statistically
significant (χ2 = 830.577; n = 572, SD = 210 p = 0.00), χ2/SD =
830.577/210 = 3.954; CFI value was 0.933; GFI value was 0.913,
Bentler-Bonett Normed Fit Index (NFI) value was 0.901 and RMSEA
value was 0.072. The CFA results of the items in the scale showed that
the factor loads varied between 0.655 and 0.998.
Reliability
The scale consists of 24 items. High scores from the sub-dimensions
indicate an increased perception regarding the relevant sub-dimension.
There is the total score for the scale, and items 7, 9, 10, 11, 12, and
13 are reversely coded. The item-sub-dimension total correlation
coefficients resulted from the reliability analysis and varied between
0.670 and 0.956 (Table 2).
Cronbach’s alpha as the internal consistency was calculated to measure
the reliability of the scale. Cronbach’s alpha coefficients of the scale’s
sub-dimensions varied between 0.815 and 0.950 (Table 3).
The difference between the scores collected from two measurements of
the draft scale repeated with a 3-week interval was analyzed through
a t-test with dependent groups. The difference between the two
implementations of all sub-dimensions was not statistically significant.
Pearson’s product-moment correlation coefficient analysis showing the
consistency between the test-retest score averages of the scale showed a
statistically significant, positive, and strong relationship (0.946–0.994)
between the two scale sub-dimension measurements (Table 4).

Discussion and Conclusion
This study presents preliminary evidence that breast cancer perception,
as a construct, can be measured in a valid and reliable way. The Breast
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Cancer Perception Scale, which is thought to be associated with breast
cancer protective behaviors, was developed in the study using a wellsupported theory. There are scales in the literature that measure the
beliefs on mammography and breast self-examination (7), perceived
sensitivity toward breast cancer, and perceived benefits and obstacles of
using mammography (8), fear of breast cancer (9), fatalism regarding
cancer (10), and attitudes toward cancer (11). Although, according
to the Health Belief Model, obstacles to cancer screening have been
measured before. This scale enables more subjective measurements
with the perceived need for health check, perceived stigma, perceived
fear, and perceived risk sub-dimensions. The item pool was created by
reviewing the relevant literature (7-11). As suggested by the literature,
the items of the scale were finalized following expert opinions, the
pilot study, and factor analyses (16, 17).
KMO coefficient and Bartlett’s test for Sphericity tests are used to
assess the goodness of fit in terms of the scale’s construct validity (16,
17, 39). When the KMO value is above 0.50, it shows that the factor
analysis can be implemented. KMO value of above 0.60 and close to

1 indicates that the data is suitable for factor analysis; KMO value
between 0.70 and 0.80 indicates average; between 0.80 and 0.90 shows
good; and above 0.90 indicates perfect sample adequacy (40). In the
case of Bartlett’s test for Sphericity being significant, the correlation
matrices of the scale items are suitable for factor analysis (16, 39). In
this study, the KMO value was 0.770, and Bartlett’s Test for Sphericity
was significant (p = 0.000). These results indicate that the study’s
sample size is adequate for factor analysis, and factor analysis for the
scale can be implemented.
Factor load values for the scale items must be minimum of 0.30, and
items with a value lower than this need to be omitted from the scale
(17, 37, 38). As a result of the EFA, 11 items from the 33-item Breast
Cancer Perception Scale were removed. Their factor load values were
below 0.30, and the remaining 24 items were categorized under five
sub-dimensions. While interpreting the EFA results, it is expected to
explain a minimum of 30% of the variance in single-factor scales and
50% of the variance in multi-factor scales (41). It was seen in this
study that 74.360% of the variance in the scale is explained (Table 2).

Table 1. Distribution of characteristics and behaviors to diagnose breast cancer
n

%

20–29 age
30–39 age
40–49 age
50–59 age
60–69 age

193
144
102
82
51

33.7
25.2
17.8
14.4
8.9

Literate
Primary school
Secondary school
High school
University

51
161
122
106
132

8.9
28.1
21.3
18.5
23.1

Married
Single

407
165

71.2
28.8

Occupation

Homemaker
Farmer
Public official
Worker
Self employed
Retired

247
151
111
21
6
36

43.2
26.4
19.4
3.7
1.0
6.3

Economic status

Income < expenditure
Income = expenditure
Income > expenditure

191
320
61

33.4
55.9
10.7

Breast self-examination

Never
Sometimes
Always regular

224
291
57

39.1
50.9
10.0

Clinical breast examination

Never
Sometimes
Always regular

389
129
54

68.0
22.6
9.4

Mammography (over 40 age)
(n = 235)

Never
Sometimes
Always regular

96
88
51

40.8
37.5
21.7

Familial history of breast cancer

Yes
No

89
483

15.6
84.4

Age
(45.79±14.85)

Education

Marital status

98

n: Number
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In the CFA implemented at the last step of validity analysis, the factor
loads of the scale and scale consistency values were examined. CFA
confirmed the construct of six sub-dimensions resulting from the EFA.
According to the CFA, the factor loads of the items in the scale ranged
between 0.655 and 0.998.

While interpreting the goodness of fit values of the model, it was
found to be within the goodness of fit limits as the RMSEA value was
0.072; chi-square was statistically significant (χ2 = 830.577; n = 572;
SD = 210; p = 0.00) and (χ2/SD = 3,043.701/934 = 3.259); CFI value
was 0.933 and GFI value was 0.913 and NFI value was 0.901. The

Table 2. Item total correlation values, reliability coefficients, and exploratory factor analysis values
Item
no

Items

Mean (SD)

Factor
loading

% of
variance

Cumulative
%

r

Perceived knowledge
1

My knowledge of breast cancer treatment is sufficient

2.81±1.11

0.902

0.909

2

I think that I have sufficient knowledge of breast cancer

2.83±1.13

0.887

3

I know what women who had breast cancer treatment
should pay attention to

2.79±1.14

0.877

0.875

4

I know how to be protected from breast cancer

2.89±1.19

0.831

0.854

0.843

19,353

19,353

0.871

Perceived treatment belief
5

It is important for early diagnosis and treatment to
attend screenings regularly

3.88±1.18

-0.848

6

Early diagnosis of breast cancer increases the chances of
recovery

3.84±1.14

-0.840

7

Breast cancer is a treatable disease

3.58±1.18

-0.822

0.823

8

Breast self-examination is important for early diagnosis
and treatment

4.10±1.16

-0.786

0.773

9

Breast cancer treatment does not change the outcome

4.06±1.10

-0.621

0.670

0.954

0.837
14,685

34,039

Perceived need for health check
10

I do not go to the doctor unless there is a disease finding

3.33±1.09

-0.952

11

I forget to get a regular breast examination

3.40±1.08

-0.950

12

It does not come to my mind to go to a regular breast
examination

3.44±1.05

-0.914

0.901

13

I am reluctant to be examined by a male doctor

3.27±1.07

-0.902

0.920

0.850

13,482

47,521

0.956

Perceived stigma
14

Women with breast cancer experience problems in their
sexual lives

2.56±1.13

-0.869

15

Women with breast cancer cannot take care of their
children

2.44±1.12

-0.839

16

Women with breast cancer experience problems in their
marriages

2.68±1.17

-0.795

0.797

17

Breast cancer treatment makes a woman less beautiful

2.56±1.27

-0.688

0.738

0.892

11,740

59,260

0.831

Perceived fear
18

It scares me to think of breast cancer

3.40±1.18

-0.909

19

I feel uncomfortable when I think of breast cancer

3.31±1.31

-0.873

20

It makes me feel uneasy to think about the breast cancer
treatment process

3.21±1.25

-0.854

0.860

21

The thought of having breast cancer worries me

3.17±1.33

-0.780

0.824

0.925

7,794

67,054

0.866

Perceived risk
22

I see myself under the risk for breast cancer

3.10±1.12

0.912

23

The risk for breast cancer is higher in those with a family
history of breast cancer

3.22±1.08

0.850

24

I think that my chance of having breast cancer is high

2.98±1.15

0.848

SD: Standard deviation; r: Sub-dimension item-sub-dimension total correlation

7,306

74,360

0.853
0.850
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Table 3. Scale subscale scores and Cronbach’s alpha values
Cronbach’s alpha

Mean ± SD (min-max)

Perceived knowledge

0.900

2.82±1.00 (1–5)

Perceived treatment belief

0.850

3.89±0.91 (1–5)

Perceived need for health check

0.950

3.36±1.00 (1–5)

Perceived stigma

0.815

2.56±0.96 (1–5)

Perceived fear

0.896

3.27±1.09 (1–5)

Perceived risk

0.848

3.10±0.98 (1–5)

SD: Standard deviation; min: Minimum; max: Maximum

Table 4. Test-retest analysis of the scale
Items

n

Test
Mean ± SD
(min-max)

Re-test
Mean ± SD
(min-max)

Perceived knowledge

4

30

2.66±1.09

2.53±1.19

Perceived treatment belief

5

30

4.03±0.98

3.97±0.93

Perceived need for health
check

4

30

3.12±41.17

3.09±1.75

Perceived stigma

4

30

2.40±0.80

2.41±0.82

Perceived fear

4

30

3.40±1.30

3.46±1.31

Perceived risk

3

30

3.04±0.981

3.01±0.963

t-test
p

r
p

-1.112

0.958

0.331

0.000

-0.795

0.946

0.432

0.000

-0.571

0.994

0.573

0.000

0.558

0.957

0.592

0.000

1.439

0.981

0.161

0.000

−1.278

0.982

0.211

0.000

t-test: Paired Sample t-Test; r: Correlation between two measurements; n: Number; min: Minimum; max: Maximum; SD: Standard deviation

literature indicates that x2/SD rate ≤5; RMSEA ≤0.08; and GFI, CFI,
and IFI values above 0.90 shows that a model is within the acceptable
fitness limits (16, 17, 37, 38).
As a result of the reliability analysis, it was determined that the itemsub-dimension total correlation coefficients ranged between 0.670
and 0.956 (Table 2). The lowest rate for item-total score correlation
coefficient was considered as 0.20. The items with a correlation
coefficient between 0.30–0.40 are reported as “good,” and items above
0.40 are “very good” (17, 39).
Cronbach’s alpha as the internal consistency coefficient was calculated
to determine the scale’s reliability value. Cronbach’s alpha coefficients
of the sub-dimensions varied between 0.815 and 0.950. It is reported
that Cronbach’s alpha coefficient may vary between 0.0–1.0; a
coefficient between 0.60 and 0.80 represents a reliable scale; a value
of 0.80 and above represents a highly reliable scale (16). In this regard,
Cronbach’s alpha values found in our study are consistent with the
highly reliable values reported in the literature.
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Another reliability test is the investigation of test-retest scores of the
scale (16, 39). With this test, the correlation coefficients collected from
two measurements taken at certain time intervals are examined and
determined to what extent the test provides time consistent results. A

high correlation represents the consistency of test scores and the little
variance over time between the two measurements (16). The correlation
coefficients between the test-retest sub-dimension scores (0.946–
0.994) were very high (Table 3). These findings showed that the scale is
a consistent instrument against time and has time consistency.
There are certain limitations to be considered when evaluating these
study results. The study’s limitations are that it was conducted in a
single region, and the correlation was not conducted with similar
scales.
It is important to know and measure how breast cancer is perceived
by women in developing breast cancer preventive behaviors.
This study, which was conducted based on The Health Belief
Model, found unique characteristics regarding how breast cancer
is perceived by women. This scale can be used to evaluate and
understand the relationship between breast cancer and breast cancer
diagnostic behaviors, such as breast self-examination, clinical breast
examination, getting mammography, and maintaining healthful
behaviors like diet, exercise, and healthy eating. The Breast Cancer
Perception Scale is also a valid and reliable instrument to be used in
relational studies on breast cancer knowledge and familial history.
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