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Abstract

Background: Breast cancer disease is an important public health trouble in the world. Over the past 2 decades, incidences of breast
cancer among Iranian women have shown an alarmingly rapid increase. Mammography screening can lead to early detection and
management of breast cancer and it also plays an important preventive role in decreasing breast cancer, especially among women
over 40 years old.

Objectives: This paper aims at reporting the psychometric properties of a questionnaire on mammography behavior based on
health action process approach (HAPA) model.

Methods: This cross-sectional study was performed between May and September 2017, and was attended by 400 women aged 40
years and older, in comprehensive health service centers in Iran. The research subjects were selected by multi-stage cluster sampling.
The instrument was designed basis on the constructs of HAPA and current literature. The scale’s psychometric properties were
examined by exploratory factor analysis (EFA), infraclass correlation coefficient (ICC), and Cronbach’s alpha.

Results: The results showed 45 items of the questionnaire, 41 items had important item-to-total correlations (P < 0.05), and they
were placed in 8 factors that contributed 60.88% of the scale variance.

Conclusions: The research findings contribute to the reliability and validity of the HAPA model for predictively evaluating mam-
mography goals.
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pecially among women over 40 years old (6). Apart from
the quick rate of increase, it has also been seen to start
at an earlier age as per statistics, which suggest that the
mean age of Iranian women with breast cancer is 49.6

1. Background

Breast cancer disease is an important public health
trouble in the world. The research shows there are 2.3 mil-

lion women with breast cancer and 685 000 deaths world-
wide in 2020. The results indicated that 7.8 million women
were with diagnosed breast cancer in the past 5 years and,
as aresult, breast cancer is the world’s most prevalent can-
cer. Research shows disability-adjusted life years (DALYs)
due to breast cancer in women is more than in other can-
cer. Breast cancer mortality did not change much from the
1930s to the 1970s (1). The previous studies showed that
the incidence of breast cancer has increased alarmingly
among Iranian women (2, 3). They also encounter fatality
because of the advanced stage of cancer (4).
Mammography screening can lead to early detection
and management of breast cancer (5) and it also plays an
important preventive role in decreasing breast cancer, es-

years (95%CI 49.5 - 49.6) (2) compared to 55 to 60 years
among women in the United States (7) and 65 to 69 years
in Australian women (8). Iranian women have been con-
sistently reported as having low partnership in mammog-
raphy practice and, unfortunately, their disease has spread
due to delayed referrals, thus putting them at risk of dy-
ing from advanced cancer diagnosed (4). Because of this,
breast cancer is considered a health priority in Iran (8).
The health action process approach (HAPA) is a universal
and psychological theory of health behavior change, devel-
oped by Ralf Schwarzer for assessing health promotion be-
haviors such as breast cancer (9). There is no valid Persian
instrument for evaluating influential factors.
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2. Objectives

This paper aimed at reporting the psychometric prop-
erties of a questionnaire on mammography behavior
based on HAPA.

3. Methods

In this cross-sectional study in the first phase, a ques-
tionnaire including 41items was developed based on litera-
ture about the mentioned constructs of HAPA and prevent-
ing breast cancer behavior. In the second phase, healthcare
professionals discussed the initial instrument. This initial
item was piloted and, then, reduced via item analysis and
scaling methods (10-14).

The face validity was determined by 70 women, who
had similar characteristics to the study sample and quali-
fied for participation based on the inclusion/exclusion cri-
teria. The inclusion criteria were age 40 years and older,
being literate, and having a mental and disabling disor-
der. The age of participants should be older than 40 years
because basic mammography is recommended at the age
of 40 years. The exclusion criteria were women with a
positive history of breast cancer in their family or friends,
as well as if someone suffered from any defect or disease
that interfered with mammography. In the qualitative ap-
proach, the ‘ambiguity’, ‘relevancy’, and ‘difficulty’ of the
tool were assessed by 70 women older than 40 years. At
this stage, 4 items improved. In the qualitative method,
the content validity was assessed by an expert panel and
22 members, including 8 health educators, 7 specialize
in reproductive health and gynecology, 5 psychologists,
and 2 oncologists and content validity ratio (CVR) and the
content validity index (CVI) were evaluated. According to
Lawsh as cited in Wilson et al. (15), CVR with a score < 0.418
was deleted and a CVIvalue of 0.78 or above was considered
satisfactory for each statement (16).

The subjects were selected by multi-stage cluster sam-
pling. Firstly,among the 10 health networks under the aus-
pices of the Shahid Beheshti University of Medical Sciences,
3 health networks were selected. In the next phase, 5 health
centers were randomly selected from each network. Then,
80 people were selected from each center in equal propor-
tions.

The ideal sample size based on exploratory factor anal-
ysis (EFA) was estimated at 4 to 10 participants for each
item (45 X 9 ~ 400) (17). Figure 1 presents the procedure
of sampling. The primary questionnaire included 20 de-
mographic variables and the questionnaire had 45 items
relevant to 8 HAPA constructs. The construct validity of the
questionnaire was examined by EFA.

Principal component analysis was performed by vari-
max rotation to extract the essential factors and factor
loadings 0.5 > were properly considered. For determin-
ing the range of statements eigenvalues above one and
scree plots were applied. For proper sample size, the Kaiser-
Meyer-Olkin measure (KMO = 0.73) and Bartlett’s test of
sphericity (P < 0.001) were used. The internal consistency
was calculated by infraclass correlation coefficient (ICC)
and Cronbach’s alpha coefficient values. The appropriate
amount for ICC was considered (ICC > 0. 4). Data analyses
was done, using the Statistical Package for Social Science
(SPSS).

3.1. Measures

A self-report measure was done for assessing the con-
structs of the HAPA model of mammography behavior. The
participants answered each item based on a Likert 5-point
scale from strongly disagree (score 1) to strongly agree
(score 5)and higher scores indicating a better status of the
responder in that scale towards mammography. RP was
measured with 5 items about estimating the risk of breast
cancer in the future. ‘My chances for developing breast can-
cer in the next 5 years is very high’ (12). The OE considered
6 items based on Ajzen’s recommendations (13). They were
requested to assess the statement, ‘It makes me feel better
about my health if [ have a mammogram every year’ (14).
Action self-efficacy (ASE) in mammography was measured
with 12 different items based the Schwarzer’s recommen-
dations (11). ‘How confident are you in having a mammo-
gram, despite the barriers to mammography? I can start
mammography even ..." (12). Intention to have a mam-
mogram assessed with 5 items based on the recommenda-
tions of Ajzen (13) and Smith et al. (14). AP was measured
with 3 items and CP was assessed with 4 items based on rec-
ommendations by Schwarzer et al. (10).

MSE assessed 6 items about people’s confidence in
their ability to perform mammograms although they have
been confronted with barriers. These barriers were ex-
tracted from previous mammography research (18,19). RSE
assessed 2 items about the research subjects’ beliefs about
rate their confidence to go back to mammography even
after discard (10). AC was determined by 2 items, each
of which examines different aspects of self-monitoring ac-
tion control and knowledge of standards. Mammogra-
phy behavior and intention doing screening were distin-
guished as self-reported (14, 20, 21).

3.2. Ethical Consideration

This study was approved by the Ethics Committee
of Tarbiat Modares University of Medical Sciences (ID:
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Figure 1. Sampling flow chart of the study population

IR.TUM.REC.1395.328). First, the aims of the study were ex-
plained to women, and their written informed consent was
obtained from participants.

4. Results

In this study, all the women (100%) were asked to fill in
and return the HAPA questionnaire on mammography be-
havior. The mean age of the women was 45.6 + 5.45 years
and the level of education, 37.2% of women were less than
high school (Table 1).

4.1. Face Validity

The initial scale was held in focus groups with 70
women over 40 years old. They stated their opinions about
the words and phrases in each item, clear to understand
and misunderstand the questions. In general, some items
were modified based on women’s viewpoints.

Int ] Cancer Manag. 2022;15(10):e123884.

Table 1. Means + Standard Deviations and Correlations of the Main Variables

Demographic Value (%)
Age, mean + SD 45.6 £ 5.45
Education Background
Less than high school 373
High school/trade 293
More than high school 32.9
Marital Status
Single 33
Married 88
Divorced or widow 8.7
Having experience with breast cancer in friends and
acquaintances
Positive 20
Negative 80

Abbreviation: SD, standard deviation
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4.2. Content Validity

The content validity of the final version tool was deter-
mined by CVIand CVR. The results indicated (s-CVI/Ave) was
0.80. Based on Lawshe’s quantitative approach to the CVR,
the minimum value was determined 0.79 and the findings
suggested adequate content validity (15).

4.3. Construct Validity

The varimax rotation was used in factor analysis. In to-
tal, 4 items were deleted due to their incompatibility with
the desired factor. Thus, the final scale had 41 items.

4.4. Reliability

The internal consistency was calculated with a Cron-
bach’s alpha coefficient of 0.80. Moreover, the test-retest
ICC was 0.83 which was satisfactory. Table 2 shows the re-
sults of internal consistency.

Table 3 shows the results of correlations between the
motivational and volitional phases of HAPA with mam-
mography intention. The finding indicated a significant
correlation between intention mammography behavior
and OE (r = 0.10, P < 0.05). The findings indicated a signif-
icant relationship between intention mammography and
ASE (r=0.36,P < 0.05)and AP (r = 0.32, P < 0.05). The find-
ing indicated a significant correlation between volitional
HAPA stage constructs and mammography behavior.

The analysis of the main factors with varimax rotation
showed 8 structures accounting for 60.88% of the total
variance.

5. Discussion

This study was conducted to design the Mammogra-
phy Behavior Predicting Scale (MBPS) and evaluate its psy-
chometric property questionnaire on mammography be-
havior based on HAPA.

Our findings underlined the favorable psychometric
properties of this 41-item questionnaire and showed its en-
forceability asa tool to assess elements affecting mammog-
raphy behavior. Mammography Behavior Predicting Scale
was a valid and reliable measure.

The results indicated a significant correlation between
the motivational stage constructs (action self-efficacy and
coping planning) and mammography intention.

These findings were consistent with the concepts of
HAPA (9), which show high correlations between behav-
ioral intentions and self-efficacy. To better understand
these findings, research is needed on a larger sample of
women. In the study by Schwarzer et al. (10), the best direct
predictor of mammography intention and AP was ASE. In

the current study, planning was a key factor and the best di-
rect predictor of mammographybehavior. Consistent with
ourresearch, Schwarzer and Renner (11) showed there were
correlations between RP and behavioral intention. Inter-
estingly, there was a correlation between ASE and OE with
mammography intentions. Regarding the relationship be-
tween the power of ASE and OE with behavioral intention,
the power of the relationship between ASE with behavioral
intention compared to OE was strongly related to the situ-
ation in other studies (22). According to the HAPA scale, OE
and ASE have a high effect on the prediction of behavioral
intention, while other studies have reported risk percep-
tion is more of a “distant introduction” that informs about
the intentions (9). In the social cognitive theory (SCT) of
Bandura, SE has a more powerful effect than OE on behav-
ioral intentions (23). Self-efficacy has a greater effect on be-
havioral intention than outcome expectancies. This study
had several limitations. First, generalization is limited by
the fact that this sample was taken from Iranian women.
Moreover, using self-reportinstrument mammography be-
havior could have been over-reported or under-reported.
Further studies with adequate verification of the informa-
tion reported in their design are recommended.

5.1. Conclusions

Overall, our findings support the validity and reliabil-
ity of MBPS for assessing predictors of intentions and mam-
mography behavior. In addition, a validation study with
this list using a more objective measure of mammography
behavior certainly further supports its psychometric prop-
erties in women.

This is the first major step in creating an effective inter-
vention to improve mammography behavior in women 40
years and older.
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Table 2. Results of Exploratory Factor Analysis Using Rotated Component Matrix * bie

Factor and Scale Item

Factor Loading

4

5

Risk perception

Q1

Q2

Q3

Q4

Qs
Outcome expectancies

Q6

Q7

Q8

Q9

Q10

Qu
Action self-efficacy

Q12

Q3

Q14

Q15

Q16

Q17

Q18

Q19

Q20

Q21

Q22

Q23
Action planning

Q24

Q25

Q26

Q27
Coping planning

Q28

Q29

Q30

Q31
Maintenance self-efficacy

Q32

Q33

Q34

Q35

Q36

Q37
Recovery self-efficacy

Q38

Q39
Action control

Q40

Q41

0.759
0.884
0.855
0.817
0.531

0.897
0.897
0.877
0.884
0.730
0.533

0.633
0.671
0.535
0.441
0.633
0.438
0.459
0.764
0.614
0.535
0.630
0.752

0.797
0.843
0.758
0.794

0.843
0.402
0.850
0.855

0.658
0.436
0.728
0.658
0.436
0.767

0.679
0.666

0.598
0.511

 Extraction method: Principal component analysis.
b Rotation method: Varimax with Kaiser normalization
€ Rotation converged in 10 iterations.
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Table 3. Psychometric Properties of the Health Action Process Approach Scale

Structure Number oftems  Mean+ SD  Cronbach’s Alpha 1CC Correlation (r) with Correlation (r)
Intention Mammography Behavior

Risk perception 5 155+ 43 0.83 0.90 019 0.2°

Outcome expectancies 6 16.7+ 7.1 0.79 0.71 010 0.1

Action self-efficacy 12 2111+ 315 0.84 0.90 0367 0.4°

Action planning 4 417+ 1.48 0.80 0.82 032 033"

Coping planning 4 3.4+137 0.75 0.90 012? 0.25"°
Maintenance self-efficacy 6 133+ 318 0.80 0.80 0.03 0.6

Recovery self-efficacy 2 2+ 0.05 0.84 0.85 0.04 0.02

Action control 2 32116 0.80 0.79 0.1 0.06

Abbreviations: SD, standard deviation; ICC, infraclass correlation coefficient
2 Correlation is significant at the 0.05 level (two-tailed)
® Correlation is significant at the 0.05 level (two-tailed)

and statistical data and revised the manuscript. Allauthors
read and approved the final manuscript.

Conflict of Interests: There are no conflict of interests.
The authors disclose any financial competing interests, but
also any non-financial competing interests.

Data Reproducibility: The data presented in this study
are openly available in one of the repositories or will be
available on request from the corresponding author by
this journal representative at any time during submission
or after publication. Otherwise, all consequences of possi-
ble withdrawal or future retraction will be with the corre-
sponding author.”

Ethical Approval: This study was approved by the Ethics
Committee of Tarbiat Modares University of Medical Sci-
ences (ID: IRTUM.REC.1395.328).

Funding/Support: This research received a grant from
funding Tarbiat Modares University.

Informed Consent: All the participants gave written in-
formed consent.

References

1. World Health Organization. Breast cancer. Geneva, Switzerland: World
Health Organization; 2021, [updated 26 Mar 2021]. Available from:
https://www.who.int/news-room/fact-sheets/detail/breast-cancer.

2. Jazayeri SB, Saadat S, Ramezani R, Kaviani A. Incidence of primary
breast cancer in Iran: Ten-year national cancer registry data re-
port. Cancer Epidemiol. 2015;39(4):519-27. [PubMed ID: 26070507].
https://doi.org/10.1016/j.canep.2015.04.016.

3. Pourhaji F, Ghofranipour F. Designing and Psychometric
Evaluation of Breast Self-Examination Behavior Predicting
Scale (BSEBPS). Int | Cancer Manag. 2018;In Press(In Press).
https://doi.org/10.5812[ijcm.74266.

4. Yousefi Kashi A, Yazdanfar S, Akbari ME, Rakhsha A. Triple Negative
Breast Cancer in Iranian Women: Clinical Profile and Survival Study.
Int] Cancer Manag. 2017;10(8). https://doi.org/10.5812/ijcm.10471.

10.

12.

13.

15.

16.

. Nazzal Z, Sholi H, Sholi SB, Sholi MB, Lahaseh R. Motivators and

barriers to mammography screening uptake by female health-
care workers in primary health-care centres: a cross-sectional
study. Lancet. 2018;391 Suppl 2. S51. [PubMed ID: 29553452].
https://doi.org[10.1016/S0140-6736(18)30417-3.

. Friedewald SM, Rafferty EA, Rose SL, Durand MA, Plecha DM, Green-

berg JS, et al. Breast cancer screening using tomosynthesis in com-
bination with digital mammography. JAMA. 2014;311(24):2499-507.
[PubMed ID: 25058084]. https://doi.org/10.1001/jama.2014.6095.

. Alteri R, Bandi P, Brinton L, Casares C, Cokkinides V, Gansler T. Breast

Cancer Facts & Figures 2011-2012. Atlanta, USA: American Cancer Society;
20112,

. Bao Y, Kwok C, Lee CF. Psychometric properties of the Modified

Breast Cancer Screening Beliefs Questionnaire among Mainland Chi-
nese women. Eur | Oncol Nurs. 2017;28:35-40. [PubMed ID: 28478853].
https://doi.org[10.1016/j.ejon.2017.02.006.

. Schwarzer R. Modeling Health Behavior Change: How to Predict and

Modify the Adoption and Maintenance of Health Behaviors. Appl Psy-
chol.2008;57(1):1-29. https://doi.org/10.1111/j.1464-0597.2007.00325 X.
Schwarzer R, Sniehotta FF, Lippke S, Luszczynska A, Scholz U, Schiiz B,
etal. On the assessment and analysis of variables in the health action pro-
cess approach conducting an investigation. Berlin, Germany: Freie Uni-
versitit Berlin; 2003.

. Schwarzer R, Renner B. Social-cognitive predictors of health be-

havior: action self-efficacy and coping self-efficacy. Health Psychol.
2000;19(5):487-95. [PubMed ID: 11007157].

Lee JB. Breast cancer fear, mammography fear, and mammography adher-
ence of African American women in Bridgeport, Connecticut. New York
City, USA: New York University; 2011.

Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Pro-
cess.1991;50(2):179-211. https:[/doi.org[10.1016/0749-5978(91)90020-t.

. Smith SM, Ford ]S, Rakowski W, Moskowitz CS, Diller L, Hudson MM,

et al. Inconsistent mammography perceptions and practices among
women at risk of breast cancer following a pediatric malignancy: a
report from the Childhood Cancer Survivor Study. Cancer Causes Con-
trol. 2010;21(10):1585-95. [PubMed ID: 20506037]. [PubMed Central ID:
PM(2941535]. https://doi.org/10.1007/s10552-010-9587-5.

Wilson FR, Pan W, Schumsky DA. Recalculation of the Critical
Values for Lawshe’s Content Validity Ratio. Meas Eval Couns Dev.
2017;45(3):197-210. https://doi.org/10.1177/0748175612440286.

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indica-
tor of content validity? Appraisal and recommendations.
Res Nurs Health. 2007;30(4):459-67. [PubMed ID: 17654487].
https://doi.org/10.1002/nur.20199.

Int ] Cancer Manag. 2022;15(10):e123884.


https://www.who.int/news-room/fact-sheets/detail/breast-cancer
http://www.ncbi.nlm.nih.gov/pubmed/26070507
https://doi.org/10.1016/j.canep.2015.04.016
https://doi.org/10.5812/ijcm.74266
https://doi.org/10.5812/ijcm.10471
http://www.ncbi.nlm.nih.gov/pubmed/29553452
https://doi.org/10.1016/S0140-6736(18)30417-3
http://www.ncbi.nlm.nih.gov/pubmed/25058084
https://doi.org/10.1001/jama.2014.6095
http://www.ncbi.nlm.nih.gov/pubmed/28478853
https://doi.org/10.1016/j.ejon.2017.02.006
https://doi.org/10.1111/j.1464-0597.2007.00325.x
http://www.ncbi.nlm.nih.gov/pubmed/11007157
https://doi.org/10.1016/0749-5978(91)90020-t
http://www.ncbi.nlm.nih.gov/pubmed/20506037
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2941535
https://doi.org/10.1007/s10552-010-9587-5
https://doi.org/10.1177/0748175612440286
http://www.ncbi.nlm.nih.gov/pubmed/17654487
https://doi.org/10.1002/nur.20199

Ghofranipour F and Pourhaji F

17.

18.

19.

20.

Hajizadeh E, Asghari M. Statistical methods and analyses in health
and biosciences a research methodological approach. Tehran: Jahade
Daneshgahi Publications. 2011;395:395-410.

Sarma EA. Barriers to screening mammography. Health
Psychol ~ Rev.  2015;9(1):42-62.  [PubMed ID:  25793490].
https://doi.org/10.1080/17437199.2013.766831.

Shirzadi S, Nadrian H, Asghari Jafarabadi M, Allahverdipour
H, Hassankhani H. Determinants of mammography adop-
tion among iranian women: What are the differences in
the cognitive factors by the stages of test adoption? Health
Care Women Int. 2017;38(9):956-70. [PubMed ID: 28586294].
https://doi.org/10.1080/07399332.2017.1338705.

Rakowski W, Andersen MR, Stoddard AM, Urban N, Rimer BK, Lane
DS, et al. Confirmatory analysis of opinions regarding the pros and

Int ] Cancer Manag. 2022;15(10):e123884.

21

22.

23.

cons of mammography. Health Psychol.1997;16(5):433-41. [PubMed ID:
9302540]. https:|/doi.org/10.1037//0278-6133.16.5.433.

Rakowski W, Dube CA, Goldstein MG. Considerations for ex-
tending the transtheoretical model of behavior change to
screening mammography. Health Educ Res. 1996;11(1):77-96.
https://doi.org/10.1093/her/11.1.77.

RohaniH, Eslami AA, Ghaderi A, Bidkhori M, Raei M. Development and
Psychometric Evaluation of a Health Action Process Approach Inven-
tory for Healthful Diet Among Type 2 Diabetes Patients. Int ] Prev Med.
2016;7:69. [PubMed ID: 27195101]. [PubMed Central ID: PMC4863400].
https://doi.org/10.4103/2008-7802.181333.
Bandura A. Social cognitive theory:
tive. Annu Rev Psychol. 2001;52:1-26.
https:|/doi.org[10.1146/annurev.psych.52.1.1.

an agentic perspec-
[PubMed ID: 11148297


http://www.ncbi.nlm.nih.gov/pubmed/25793490
https://doi.org/10.1080/17437199.2013.766831
http://www.ncbi.nlm.nih.gov/pubmed/28586294
https://doi.org/10.1080/07399332.2017.1338705
http://www.ncbi.nlm.nih.gov/pubmed/9302540
https://doi.org/10.1037//0278-6133.16.5.433
https://doi.org/10.1093/her/11.1.77
http://www.ncbi.nlm.nih.gov/pubmed/27195101
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4863400
https://doi.org/10.4103/2008-7802.181333
http://www.ncbi.nlm.nih.gov/pubmed/11148297
https://doi.org/10.1146/annurev.psych.52.1.1

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Figure 1
	3.1. Measures
	3.2. Ethical Consideration

	4. Results
	Table 1
	4.1. Face Validity
	4.2. Content Validity
	4.3. Construct Validity
	4.4. Reliability
	Table 2
	Table 3


	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

