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Abstract
Background: Breast cancer is a public health challenge in most populations and a cause of morbidity and mortality worldwide.
Lack of reliable and valid tools for assessing predicting factors, which influence on breast self-examination behavior of Iranian
women, is obvious. This study aimed at designing and evaluating the psychometric properties of this instrument.
Objectives: The purpose of this study was psychometric validation health action process approach (HAPA) scale for prediction of
breast self-examination behavior among Iranian women over 40 years.
Methods: In this cross sectional study, the participants were registered women 40 years and older in urban health centers in Tehran,
Iran. The 200 subjects were selected by multi-stage cluster sampling. Content and face validity have been verified by a panel of experts and participants. Using exploratory and structural equation modeling confirmatory factor analyses was conducted construct
validity.
Results: Using explanatory factor analysis, 8 factors of health action process approach model were identified with appropriate
variance explained (67.18%). The HAPA had an acceptable fit to the observations (χ2 = 2.21, df = 3, χ2 /df = 1.35, P < 0.001, RMSEA =
0.049 (CI = 0.044, 0.056; AGFI = 0.90; P = 0.452; PGFI = 0.13).
Conclusions: The results of the present study suggested an initial for validity and reliability of the HAPA-based breast selfexamination among Iranian women.
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1. Background
Breast cancer is a public health challenge in most population and it is a globally cause of morbidity and mortality; based on reports of World Health Organization (WHO)
in 2012, this disease is with approximately 14 million new
cases (1).
Previous research conducted in Iran shows that breast
cancer has a significant impact on life and that Iranian
women are younger than developing countries for at least
10 years (2).
The process of cancer diagnosis and treatment can be
advanced by early detection and it significantly reduces
mortality and morbidity and improves women’s quality of
life (3).
The previous studies have shown low partnership in
breast self-examination (BSE) practice in Iranian women
and over the past 2 decades, the incidence of breast cancer among them shows an alarmingly rapid increase (4).

They also encounter a significantly higher risk of mortality due to the advanced stage of cancer at diagnosis (5) and
breast cancer is considered as a health priority and statistic data strongly confirm this issue and the most effective
and affordable method of improving survival and decreasing mortality is screening (6).
The culturally-based beliefs are compounding problems, so that they discourage from undertaking cancer
screening measures (7).
Health Action Process Approach (HAPA) is a comprehensive model that has been developed in 2008 for assessing the health promotion behaviours, especially breast
cancer (8). HAPA included constructs like risk perception,
outcome expectancies, action self-efficacy, maintenance
self-efficacy, action planning, coping planning, action control, behavioral intention, and recovery self-efficacy that
could predict the health behaviors, especially breast selfexamination. There is no valid Persian instrument to assess
the influencing factors. This paper reports the process of
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developing the questionnaire, using the (HAPA) scale as its
conceptual framework, and the results of initial reliability
and validity testing.
2. Objectives
The aim of this study was the psychometric validation
HAPA scale for prediction of breast self-examination behavior among Iranian women over 40 years.
3. Methods
This cross sectional study was a part of Ph.D. dissertation and Ethics Committee of Tarbiat Modares University
approved with the clinical trial code IRCT2017061134472N1.
All participants signed informed written consent.
First, a questionnaire included 40 items was developed
based on HAPA and the existing literature on breast selfexamination (9), and it was produced following a review of
the literature and discussion with healthcare professionals. Then, a forward version was produced. After a accurate
review and cultural adaptation few changes, this questionnaire was created. The temporary version of the research
tool was provided and reviews revealed, there were no difficulties in answering the translating categories.
Then, a provisional version of questionnaire was pilot
test. The mean time to complete questionnaire was 30.2
(SD = 6.3) min and 80% of the participants expressed that
they had no problems completing the questionnaire and
97% demonstrated that there were no confusing and uncomfortable questions.
The findings of the pilot study were shown, a few more
changes were made and all questions were carefully transformed, and the final version with 37 items was prepared
and used in this research.
The validity of the instrument concepts was determined by a sample of 400 women over 40 years, who were
to return to health centers and were eligible due to inclusion/exclusion criteria. The inclusion criterion was the lack
of history of breast cancer in participants and their family.
The exclusion criteria for women were unlettered Persian
language and insufficient physical and mental health to fill
in the questionnaire.
Both quantitative and qualitative approaches were performed to verify face validity of the questionnaire. In qualitative approach, 70 women over 40 years assessed each
item for “ambiguity”, “relevancy”, and “difficulty”. In this
process, 6 items need to be improved. For quantitative approach, from women who requested to appraise the questionnaire. Also, in order to measure the impact score for
2

each item, they declared their view about importance of
each item on a 5-point Likert scale.
The impact score of 1.5 or above was considered satisfactory, through which all items were retained in the questionnaire for subsequent. For qualitative method and in
order to content analysis, an expert panel including 22
members consisting 8 health education and promotion
expert, 7 reproductive health and gynecologist, 2 oncologist, and 5 psychologist checked all items and listed their
recommendations into the questionnaire. The authors
had considered any option in the expert panel to want
their suggestion for a concept and also important issue
that should be considered in the questionnaire, but it was
missed and not present in primary version.
Moreover, they also evaluated the questionnaire for
‘grammar’, ‘wording’, ‘item allocation’, and for computing
the quantitative content validity, the content validity index
(CVI) and content validity ratio (CVR) were used. The necessity of an item was determined through CVR and the items
with score < 0.418 were deleted according to Lawsh’s (10).
The simplicity, relevancy, and clarity of the items were
assessed through CVI and the score of 0.78 or above was
considered satisfactory for each statement (11).
In order to estimate the internal consistency, Cronbach’s alpha was used. Stability was assessed, using Pearson correlations and intraclass correlation coefficients
(ICC) were calculated.
The participants completed their set of questionnaires.
Sufficient reliability of the questionnaire, a HAPA scale of
BSE behavior, was the main criterion for the validation
method. For a research tool, an acceptable reliability is
commonly set at 0.70 (12).
This study examined the psychometric properties of
the breast self-examination in 2 independent samples of
women over 40 years referred to health centers of Shahid
Beheshti University of Medical Sciences (SBMU).
3.1. Sample 1
Sample 1 consisted of 210 women over 40 years referred
to Shahid Beheshti University of Medical Sciences (SBUMS).
First, a multistage cluster sampling was applied. From 10
health networks at Shahid Beheshti University of Medical
Sciences (SBUMS), North, East, and Shemiranat networks
were selected. Then, from each of these networks, 10 health
centers were randomly selected and, then, 20 women were
randomly assigned to each health center. The ideal sample size was estimated based on the need for exploratory
factor analysis. A useful rule of thumb was regarding the
relationship between sample size and model exploratory.
Based on rule of thumb in exploratory factor analysis 10 or
20 participants are required and the minimum sample size
Int J Cancer Manag. 2018; 11(12):e74266.
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required for an exploratory statistical analysis is 200 (13).
On the other hand, according to Munro’s view about the
sample size, 5 individuals per item is enough (14). Therefore, for 37-item questionnaire, a sample size of 37 × 5 = 185
were estimated and in order to increase the accuracy and
dropping sample size, 210 people were calculated.
3.2. Sample 2
Sample 2 consisted of 200 women over 40 years referred to health centers of Shahid Beheshti University of
Medical Sciences (SBUMS). North, East, and Shemiranat networks were selected. Then, from each of these networks,
5 health centers were randomly selected and, then, 40
women were randomly assigned to each health center. The
ideal sample size was estimated based on the need for confirmatory factor analysis; then, based on this rule, 200 participants was estimated for the sample size.
In oder to assess the psychometric properties of the
questionnaire were performed several statistical analyses.
The construct validity of the questionnaire was examined, using exploratory factor analyses (EFA) (15, 16). A
principal component analysis with varimax rotation was
performed to extract the underlying factors factor. Factor
loadings equal or greater than 0.4 were considered appropriate (17). Eigenvalues above 1 and scree plots were used
for determining the number of statements. The KaiserMeyer-Olkin measure (KMO = 0.70) and Bartlett’s test of
sphericity (P < 0.001) were used to assess the appropriateness of the sample size for the factor analysis (18). Structural equation modeling was conducted, using AMOS 21.
To determine the fit of the model, we applied the following 4 criteria that including chi-square, adjusted goodnessof-fit index (AGFI), root mean square error of approximation (RMSEA), and parsimony goodness goodness-of-fit index (PGFI). The chi-square test was used to compare the covariance matrix indication and it is a hypothetical model
of the observed variables in the population (19).
Therefore, if chi-square test was non-significant, the fit
will be acceptable.
An AGFI value range is between 0 and 1 and AGFI above
0.90 indicates a complete and well fitting model (20, 21)
and a model with small values of PGFI indicates fit the data
well (22) .All the statistical analyses and EFA were used by
SPSS v.20 and CFA was conducted, using Amos v.21.
In order to estimate the internal consistency, Cronbach’s alpha coefficient was used, once for each concept
and for the whole questionnaire.
The Cronbach’s alpha coefficient of 0.7 or higher was
considered as acceptable criteria (15).
In addition, stability was assessed, using Pearson correlations and intraclass correlation coefficients (ICC) were
Int J Cancer Manag. 2018; 11(12):e74266.

calculated with a sub-sample of women over 40 years (n =
70), who completed the questionnaires twice with an interval of 2 weeks. The acceptable value for ICC was considered
0.4 or above (23).
The participants completed their set of questionnaires.
Sufficient reliability of the questionnaire, a HAPA scale of
BSE behavior, was the main criterion for the validation
method. For a research tool, an acceptable reliability is
commonly set at 0.70 (12).
The HAPA consisted of 8 scales, each to be rated on a 5point scale varying according to the content of the scales.
The outcome was the performance of BSE for all scales (Figure 1) (8).
3.3. Ethics
The Ethics Committee of Tarbiat Modares University
approved the study (IR.TMU.REC.1395.328); all participants
signed informed written consent.
3.4. Risk Perception
The participant perceived risk of morbidity of breast
cancer was obtained. To evaluate the perceived risk, participants were asked to estimate the chance of facing breast
cancer, for example,” my chances of getting breast cancer in the next 5 years are great” (24). Participants rated
their odds in the future, using a separate 5-point scale from
strongly disagree (score 1) to strongly agree (score 5).
3.5. Outcome Expectancies
Outcome expectancies structure were considered by 4
items based on Ajzen’s recommendations (25) and participant feedback. They were requested. “Having a breast selfexamination every month will give me a feeling of control over my health” (26). Participants rated their odds in
the future, using a separate 5-point scale from strongly disagree (score 1) to strongly agree (score 5).
3.6. Action Self-Efficacy
To measure the perceived action self-efficacy in BES, we
applied 5 different items based on the Schwarzer’s recommendations (27). The following stems were applied “How
sure are you that can overcome the following obstacles?”
Responses were generated on 5-point scales, ranging from
strongly disagree (score 1) to strongly agree (score 5) (9, 28).
3.7. Behavioral Intention
For evaluation of intention to seek BSE, 5 items were
used form Ajzen (25) and Smith et al. (26): with replication
from strongly disagree (score 1) to strongly agree (score 5).
3
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Figure 1. Health action process approach generic diagram (8)

3.8. Action Planning

3.11. Action Control

Action planning was appraised with 3 items recommendation by Luszczynska and Schwarzer (9). Women
rated strongly disagree (1) to strongly agree (5) whether
they had constructed detailed plans regarding their BSE in
terms of (A) “when”, (B) “where”, and (C) ”how” to act for
the start a BSE.

Action control was assigned by a newly developed instrument consisting of 6 items, so that 2 items each addressed the different action control facets of comparative self-monitoring (items A and B), notice of standards
(items C and D), and self-regulatory attempt (items E and
F): (1) “I consistently monitored myself whether I did BSE
frequently enough”, (2) “I consistently monitored when,
where, and how long I did BSE”, (3) “I have always been understanding my prescribed training program”, (4) “I often
had my BSE on mind”, (5) “I did BSE regularly”, and (6) “I
took care as much as much as I intended to BSE” (31).

3.9. Coping Planning
Coping planning was determined with 4 items, with
same scale action planning. women graded if they had constructed plans in detail about (A) “what to do if their plans
go under a trouble for doing BSE”, (B) “how to face the defeats in their plans for breast self-examination”, (C) ”how
to stick with youre goals, even under in difficult situations,
and (D) “what to do if their plans on how we answered
your opponents in BSE. These items were made based on
Schwarzer’s recommendations (9, 28).

3.12. Recovery Self-Efficacy
The belief’s women were evaluated to see if they can recover themselves after being on a failure in BSE behavior
(9). The females were asked to answer the following questions regarding their confidence, the ability to comeback
to BSE after quitting this behavior, using a 5-point such as
scale-up.

3.10. Maintenance Self-Efficacy
The measured confidence of individuals in their ability
to do BSE even if they were stopped by some barriers. We
identified 6 barriers from previous research within BSE (29,
30) and also the feedback from this study, during the pilot
phase of the HAPA inventory. answers were made in 5-point
scales, ranging from strongly disagree (score 1) to strongly
agree (score 5).
4

3.13. Breast Self-Examination Behavior
According to standard accepted criteria, BSE behavior
was assessed as self-reported BSE within the past 1 month
and intended screening with the next month (32). Two
items assessed past behavior. “Have you accomplished BSE
in the last month?” (Yes/No), and “How often have you
accomplished BSE in the last 6 months?” Along a 7-point
Int J Cancer Manag. 2018; 11(12):e74266.
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scale (never_once a month), and participants were also answered concurrent two questions: ”If you did not administrate BSE, please list the reasons why you have not done
so”.
Items were summed with higher average score s, indicating more frequency of past BSE behavior (32).
4. Results
All of the females (100%) who participated in this study
returned the HAPA on BSE behavior questionnaire. Their
overall median was 45.6 (IQR: 42 - 48) years, with the majority (88%) of the women being married (Table 1).
4.1. Face Validity
In general, no major changes were needed to be made
on the HAPA on BSE behavior scales except for some
rewriter and visual improvements of the inventory so as to
reduce complexity and to assure for consistency.
4.2. Content Validity
The final version of the questioner was average content
validity (s-CVI/Ave) 0.80 indicating the adequate content
validity.
4.3. Construct Validity
We assess the result of the Kolmogorov-Smirnov test
and before performing factor analysis, was evaluated ceiling and floor effects. It was shown that there was no evidence against the normality (P > 0.05) (33). The KaiserMeyer-Olkin measure (KMO = 0.70) and Bartlett’s test of
sphericity (P < 0.001). Eight factors were extracted; the results are shown in Table 2.
CFA showed that all the scales were nice indicators of
their theoretical constructs. The fit to the BSE measurement model was sufficient (χ2 = 2.21, df = 3, χ2 /df = 1.35, P
< 0.001, RMSEA = 0.049) (CI = 0.044, 0.056; AGFI = 0.90; P =
0.452; PGFI = 0.13). The path diagram of CFA is presentated
in Figure 2.
Using explanatory factor analysis, 8 factors of HAPA
framework were identified with appropriate variance explained (67.18%) BSE behavior.
4.4. Reliability
4.4.1. Criterion Validity
The result of investigating the relationship between
the motivational HAPA stage constructs and intention of
BSE illustrates bivariate correlations of the motivational
HAPA factors with intention (Table 3).
Int J Cancer Manag. 2018; 11(12):e74266.

The BSE intention was significantly associated with risk
perception (r = 0.21, P < 0.05). Also, BSE intention was significantly associated with outcome expectancies (r = 0.16,
P < 0.05), and BSE intention was significantly associated
with action self-efficacy (r = 0.25, P < 0.05). The recovery
self-efficacy significantly was related to BSE intention (r =
0.25, P < 0.05) and two planning factors, action planning
(r = 0.21, P < 0.05) and coping planning (r = 0.46, P < 0.05)
had an effect on BSE intention.
The BSE behavior was significantly associated with risk
perception (r = 0.24, P < 0.05), and action control (r = 0.32,
P < 0.05) was significantly associated with BSE behavior.
The bivariate correlations were significant between volitional HAPA stage constructs and BSE.
There was little and moderate-sized significant association between the HAPA volitional constructs breast selfexamination behavior (r = 0.16 - 0.46).
5. Discussion
This study contains the initial phase of a larger research program that aimed at examining the effectiveness
of the HAPA framework for the prediction of BSE behavior
among 40-year old women. Overall, there is preliminary
evidence that the HAPA scales are valid and reliable measures.
For the motivational stage constructs, there were large,
significant correlation between measures of action selfefficacy and coping planning with intentions to adopt a
BSE. These findings were consistent with the HAPA concepts (8), which have suggested high correlations between
behavioral intentions and action self-efficacy. Research on
a larger sample size of women is necessary to better understand these findings. In Luszczynska and Schwarzer’s
study (9), action self-efficacy appeared as the best predictor of intention and planning. In the current study, planning affected breast self-examination ‘s behavior. In turn,
emerged self-efficacy was the best and foremost predictor
of BSE. But, in this study, coping planning had the greatest
impact on breast self-examination behavior. Coping planning can help the participant to defeat barriers and to cope
with difficulties by anticipating personal risk situation.
In this study, the risk perception founded correlations
between behavioral intentions; BSE intention was predicted by risk perception. This finding was consistent with
a study conducted by Rimal and Juon (34) and inconsistent
with the other study (35).
Interestingly, there was a correlation between action
self-efficacy and outcome expectancies with BSE intentions. In this study, it was shown that the correlation between action self-efficacy and behavioral intentions was
5
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Table 1. Participant Characteristicsa
Variables

Total, N = 200

Attended BSE Screening

Did Not Attended BSE Screening

44.45 ± 4.8

45.97 ± 5.6

c

Age

45.6 (42 - 48)

P Valueb
0.2

Educational level

0.03

Elementary

75 (37.5)

15 (7.5)

60 (30)

More than elementary

125 (62.5)

43 (21.5)

82 (41)

Mean ± SD

27 ± 4.9

25.87 ± 4.7

27.36 ± 4.9

Normal weight (< 25)

73 (36.5)

15 (7.5)

58 (29)

Overweight (25.5 - 29.9)

84 (42)

17 (8.5)

67 (33.5)

Obese (> 30)

43 (21.5)

4 (2)

39 (19.5)

6 (3)

1 (0.5)

5 (2.5)
145 (72.5)

BMI
0.02

0.05

Marital status

0.01

Single
Married

a
b
c

176 (88)

31 (15.5)

Separated

5 (2.5)

1 (0.5)

4 (2)

Divorced

13 (6.5)

4 (2)

9 (4.5)

Values are expressed as No. (%) or mean ± SD.
The test for associations was Pearson’s chi-square tests (for categorical variables)
Median (IQR).

.28

.79

.68

.303

.188
Action self-efficacy

Recovery self-efficacy

Maintenance self-effcacy

.68

.65

.131

.375

.67

BSE

1.07
.86
1.072

Outcome expectancies

.545

Intention

Action Planning

Coping Planning

.383

Action Control

.437
.43

.63
.158

.03

.90

.80

Risk

Figure 2. HAPA path model with standardized regression coefficients and beta coefficients of HAPA constructs (P < 0.05)

upper than outcome expectancies and behavioral intentions. In another study, it was depicted that the correlation between action self-efficacy and behavioral intentions
was lower than outcome expectancies and behavioral intentions (36).

6

According to the principles of HAPA scale, both outcome expectancies and action self-efficacies have a great
impact on the prediction of behavioral intentions, while
risk perception appears to be more of a “distal antecedent”
informing behavioral intentions (8). Also, according to
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Table 2. Rotated Component Matrixa , b , c
Construct Name

F1

F2

F3

F4

F5

F6

F7

F8

Risk perception
Q1

0.636

Q2

0.700

Q3

0.722

Q4

0.540

Q5

0.594

Q6

0.569

Outcome expectancies
Q7

0.544

Q8

0.516

Q9

0.641

Q10

0.599

Action self-efficacy
Q11

0.504

Q12

0.665

Q13

0.539

Q14

0.469

Q15

0.426

Action planning
Q16

0.725

Q17

0.583

Q18

0.730

Coping planning
Q19

0.484

Q20

0.596

Q21

0.680

Q22

0.661

Maintenance self-efficacy
Q23

0.611

Q24

0.603

Q25

0.544

Q26

0.551

Q27

0.667

Q28

0.559

Recovery self-efficacy
Q29

0.499

Q30

0.544

Q31

0.603

Action control
Q32

0.486

Q33

0.502

Q34

0.523

Q35

0.465

Q36

0.447

Q37

0.507

a

Extraction method, principal component analysis.
Rotation method, varimax with Kaiser normalization.
c
Rotation converged in 10 iterations.
b

Bandura’s social cognitive theory, self-efficacy has the
stronger effect than outcome expectancies on behavioral
intentions (37). In another study, it was suggested that
when efficacy beliefs are strong, the effect of risk percep-

Int J Cancer Manag. 2018; 11(12):e74266.

tion is positive, but it is negative when efficacy beliefs are
weak (34).
In the current study, action control was significantly associated with BSE intention. Action control was through
7
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Table 3. Summary of Health Action Process Approaches (HAPA) Psychometric Properties and Correlations with BSE Behavior
Construct
Risk perception
Outcome expectancies

Number of Items

Mean ± SD

Cronbach’s Alpha

ICCa

Correlation (r) with Breast
Self-Examination Intention

Correlation (r) Breast
Self-Examination Behavior

6

14.61 ± 5.4

0.86

0.90

0.21b

0.24c

0.80

b

0.10c

b

0.36c

4

16.8 ± 3.1

0.79

0.16

Action self-efficacy

5

9.2 ± 2.7

0.60

0.83

0.25

Action planning

3

5.56 ± 3.03

0.60

0.82

0.21b

0.35c

b

Coping planning

4

5.8 ± 2.4

0.83

0.80

0.46

0.39c

Maintenance self-efficacy

6

12.01 ± 3.5

0.69

0.80

0.08

0.12c

Recovery self-efficacy

3

5.04 ± 1.3

0.64

0.85

0.25b

0.08

0.78

b

0.32c

Action control
a
b
c

6

10.6 ± 2.12

0.70

0.44

Intraclass correlation coefficient.
Correlations significant in level P < 0.05.
Correlations significant in level P < 0.01.

self-regulatory process. This is largely dependent on individual self-efficacy and quality of performance planning to
understanding competence and experience. This was confirmed in Daniel et al. study (38).
This study had some limitations. First, the generalization is limited because the convenient sample was drawn
mainly from Iranian women. Furthermore, this study used
self-report measures of BSE behavior that could have been
over-reported or under-reported. Further studies are provided with the proper confirmation of their reported data
in their design.
5.1. Conclusions
Overall, the findings of this study were supported by
both reliability and validity of the HAPA for assessing predictors of breast self-examination intentions and behavior
among women with 40 years and older.
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