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ABSTRACT

Despite the effectiveness of mammography for early breast cancer detection, its’ utilization among Malaysian women
remains low. Health beliefs are closely related to health screening behavior. Hence, it is important that health beliefs
are employed when exploring mammography screening behavior. Thus, the study utilized HBM constructs in predicting
the variance in adoptive behavior of mammography. A multi-stage, stratified random sampling method was utilized to
select the polyclinics in Kuantan, Pahang. Using sample size calculation at 5% type 1 error, p < 0.05 and absolute error
at 2%, 520 Malaysian women aged 35 to 70 years were randomly selected. Sets of copyrighted, validated questionnaire
were used to obtain the data. Structural equation modeling using Mplus was used to test the model. All health beliefs
were found to significantly influence the behavioral adoption of mammography screening. Socio-demographic factors
(married women) were found to moderate significantly the relationship between perceived susceptibility and
behavioral adoption of mammography. Further, knowledge and married women were found to significantly affect self-
efficacy. Additionally, perceived severity, motivator factors and perceived benefits were found to significantly
influence self-efficacy and that self-efficacy significantly influences the behavioral adoption of mammography
screening. However, a negative correlation was found between perceived severity and perceived barriers on the
behavioral adoption of mammography. The model can be used as an interventional tool in designing promotional and
educational programs to encourage women to adopt mammography screening.
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INTRODUCTION

Breast cancer is the most common cancer amongst
women in Malaysia accounting for 33.9% of all
female cancer cases'. As such, mammography
screening practice is very important in the early
detection of the disease*® as records indicated
that about 35 to 50% of the initial cases of breast
cancer were detected through mammography®.
Around 6.6% were diagnosed in women less than
40 years old and 2.4% in women less than 35 years
old’. This is indicative that progress into the
advanced stage will be deterred if mammography
is performed consistently as recommended®. In
the average risk women aged 40 to 74 years old
who partake in mammography screening every 1
to 2 years, the mortality rate is reduced by 40%32.
Despite the potential benefits of mammography
screening, the uptake amongst Malaysian women
(3.6% to 30.9%) excluding the research conducted
amongst tertiary education personnel” is still very
low when compared to that in the United Kingdom
(73.8%), the United States of America (51%), South
Korea (45.8%)'° and Japan (20.3%)".

Studies indicated that good breast cancer
knowledge and positive health beliefs is related
with mammography screening'>'*. On the
contrary, in Malaysia, even though 99.2% of

women were aware of breast cancer as a leading
disease however, less than 50% of them were
aware that mammography is a good breast cancer
screening tool'*'3, Past studies indicated that
barriers such as attitude and knowledge
significantly contributed to the low uptake in
breast cancer screening®'!. Additionally, the low
uptake of mammography screening in Malaysia
could also be because Malaysia to date does not
have a population-based mammography screening
program in which a target screening rate is set'®
and as such, mammography screening is still
opportunistic in nature. Women presented
themselves at government health clinics either
through an invitation to undergo mammography
screening or due to them being at a high risk of
breast cancer't. Additionally, the low uptake of
mammography screening in Malaysia could be due
to the participants’ health beliefs that they were
less likely to develop breast cancer as they
perceived themselves to be at a low risk of getting
the disease. Further, other possible reasons are
fear of breast cancer discovery'’, fear that the
procedure is painful'®2° and embarrassment from
uncovering oneself for the procedure!®?!,

Screening adoption for early detection of breast
cancer is important to improve survival rates and
reduce mortality from breast cancer. Early
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detection helps women to obtain treatment
earliest possible when the disease is still at the
curable stage and does not spread aggressively
elsewhere in the body?. Early detection of breast
cancer at an early stage aids in prognosis?* as early
detection has been found to increase the success
rate of breast cancer treatment.

Most studies on breast cancer screening adoption
have utilized psychological constructs to
improvise strategies or improve screening rates by
developing models. Amongst them, a meta-
analysis had indicated that tailored interventions
derived from psychological principles have
significantly improved mammography screening
behavior''-24, Above all, studies indicated that
conceptualizing intentions and screening
behaviors utilizing Health Belief Model (HBM) is
appropriate as health behavioral theories are
applied to understand theoretical mechanisms in
behavioral changes and to build consensus
between theoretical concepts and pathways?:26,
Further, behavioral studies indicated that
women’s beliefs on breast cancer and
mammography  screening  influence  their
behavioral adoption?”-2%, As such the objective of
this study is to utilize HBM constructs whereby the
concepts within the theory are measured in
predicting the variance in adoptive behavior of
mammography while controlling for moderating
effects of knowledge and socio-demographic
factors and mediating effects of self-efficacy
using structural modeling fit analysis. The model
obtained could then be used in tailoring
interventional programs incorporating women’s
health beliefs in Kuantan, Pahang to increase
their likelihood in adopting mammography
screening.

METHODS

Study design

A cross-sectional study was conducted to
determine the relationship of health beliefs
moderated by socio-demographic factors and
knowledge on  behavioral adoption of
mammography screening amongst women in
Kuantan, Pahang.

Study procedure

Study duration

This study was carried out from 15th August 2017
to 30th September 2018 which is approximately
thirteen months. Data collection was carried out
from January 2018 to April 2018.

Sampling and data collection

In acquiring the desired sample size from the
population, a multi-stage sampling method was
used to randomly pick three sub-districts in
Kuantan, Pahang. This process resulted in Sungai
Karang, Beserah and Kuala Kuantan to be selected
in the first stage. In the second stage, stratified
random sampling was utilized to pick four largest
polyclinics in the aforementioned sub-districts. As

such, Klinik Kesihatan Balok from Sungai Karang
and Klinik Kesihatan Beserah from Beserah were
selected. As Kuala Kuantan was larger and more
populated than Sungai Karang and Beserah, two
polyclinics (IIUM Family Health Clinic and Klinik
Kesihatan Kuantan) were randomly selected for
this sub-district. Employing a simple proportion
formula for sample size calculation at 5% type 1
error, p < 0.05 and absolute error at 2%, 130
Malaysian women from each of the
aforementioned polyclinics totaling 520
participants that meets the inclusion criteria were
selected randomly for the study. The inclusion
criteria for the study were women aged between
35 to 70 years, living in Kuantan, Pahang and able
to write or read in English and or Bahasa Malaysia.
Even though the recommended age for
mammography in Malaysia is 40 years and above,
this study has included women aged 35 years and
above. This is because approximately 2.7% of
breast cancer occur in women at the age of 35
years old or younger?®, At the polyclinics, women
waiting for treatment or consultation were
individually approached. The purpose of the study
was clarified using a written information sheet.
Women who verbally agreed to participate were
given a set of self-administered questionnaire to
complete the survey.

Ethical approvals

Ethical approvals were obtained from Medical
Research and Ethics Committee (NMRR-17-2131-
37586 (lIR)), International Islamic University
Malaysia Research Ethics Committee (IREC 2017-
075) and the Kulliyyah Postgraduate Research
Center (KAHS 173).

Instrument

The copyrighted self-constructed questionnaire
was created from reviewing  relevant
mammography and HBM literatures. The content
was validated by a committee of five health
professionals consisting of a radiologist
specializing in breast imaging, two professors, a
research scholar in women’s health and an English
lecturer from the Center for Languages and Pre-
University Academic Development, [IUM. The 103
sets of questionnaire obtained from the pilot
study were evaluated using exploratory factor
analysis (EFA). The first section is pertaining to
socio-demographics (age, race, marital status,
level of education, occupation and family income)
whilst the second section deals with knowledge
pertaining to breast cancer screening. The third
section is related to participants’ health beliefs
pertaining to mammography. The final section is
to solicit the behavioral adoption of
mammography amongst participants.

Statistical analysis

Descriptive analysis was analyzed by Statistical
Package for Social Science (SPSS) version 21.
Structural equation modeling (SEM) using the
maximum likelihood method with robust standard
errors estimator was performed to test the model
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by analyzing the relationship of knowledge, socio-
demographic factors and women’s beliefs towards
the behavioral adoption of mammography.
Confirmatory factor, path analyses for estimation
of measurement and covariance equation were
utilized in validating the models®. In this study,
Mplus, a highly flexible software that allows users
to choose various techniques for model estimation
was selected to conduct the SEM techniques3'.
Model fit was assessed with the chi-squared
statistic (y%), with p-value > 0.05; the
comparative fit index (CFl), the Tucker-Lewis
index (TLI), both were > 0.95, the root mean
square error of approximation (RMSEA) < 0.08, and
standardized root mean square residual (SRMR) <
0.05, indicative of adequate model fit32.The
initial path model was constructed by
hypothesizing the relationships between the
variables and causal direction between them. The
specific hypotheses for each path are as
illustrated in Figure 1.

The initial model (Figure 1), depicts the path
relationships between variables; knowledge
pertaining to breast cancer, socio-demographic
factors (race, marital status, educational level,
occupation, family income and age), health

beliefs  (susceptibility, severity, benefits,
barriers, self-efficacy, motivator factors and cues
to action) and the behavioral adoption of
mammography screening. The 14 hypothesized
path relationships are as in Figure 1.

Based on the conceptual framework (Figure 1),
self-efficacy is assumed to mediate the
relationship between socio-demographic variables
and knowledge on breast cancer and behavioral
adoption of mammography screening. The Mplus
software was used to test the mediation effect of
this relationship®*. A p-value < 0.05 was
considered a significant indirect path. For the
moderating effects of socio-demographic
variables on individual health belief factor
affecting the behavioral adoption of
mammography screening, a biological plausible
and important interaction terms were created
between significant socio-demographic variables
and individual health belief that influences the
behavioral adoption of mammography screening*
36, The interaction terms were included iteratively
to the path model and subsequently evaluating
the level of significance of the interaction terms.
A p-value < 0.05 in the moderation path was
considered as statistically significant.

Race, Marital status, Education level,
Occupation, Family Income, Age group,
Knowledge of breast cancer

Susceptibility

Severity

Motivator factors

Self-efficacy
Mammogram

y O

Behavioural adoption

BEenefits

Barriers

of Mammogram

Cues to action

Figure 1. Initial path model (Model 1). Notes: e1 and e2 are the errors in measurement
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RESULTS

Study participants

The socio-demographic characteristics of the
participants are presented in Table 1. The mean
age of the participants was 44.64 years and the
majority of the participants were in the age group
of 35 to 45 years. Out of 520 participants, 487

Table 1. Socio-demographic of participants.

(93.7%) were Malays and 414 (79.6%) were
married. About 52.5% of the participants obtained
tertiary education and most of them are working
as government staff (51.5%). Most of the
participants (37.9%) had a monthly family income
of between RM 3000 to RM 5999.

Variable Frequency (n) Percentage (%)
Age
35-45 322 61.9
46-55 121 23.3
56 and above 77 14.8
Race
Malay 487 93.7
Non-Malay 33 6.3
Marital status
Single 69 13.3
Married 414 79.6
Divorcee 13 2.5
Widow 24 4.6
Education level
No formal education to primary education 33 6.3
Secondary education 214 41.2
Tertiary education 273 52.5
Occupation
Private and self-employed 99 19.0
Government staff 268 51.5
Part-timer 153 29.4
Family income (RM)
<1000 60 11.5
1000-2999 173 33.3
3000-5999 197 37.9
6000-99%99 56 10.8
>10000 34 6.5

Initial path model (Model 1)

Non-significant paths (standardized parameter
estimates, B) between variables that did not
explain much of the model were removed
iteratively. The model was then re-tested and
evaluated for fitness repeatedly. The non-
significant paths, which were removed, were
pathways linking socio-demographic variables to
self-efficacy (education level, occupation, race,
age and family income). Further, the paths that
link individual beliefs to the behavioral adoption
of mammography; cues to action to the behavioral
adoption of mammography were also excluded
(Model 2).

Structural model (Model 3) after addition of
significant path and removal of non-significant
path

Modification index (MI) suggested additional path
should be added to improve the model fitness.
Adequate theoretical support was carried out to
investigate the path relationships suggested
through MI. The path from perceived severity to
self-efficacy was added into the model as
suggested by MI. Further, additional paths from
motivator factors and perceived benefits to self-
efficacy were added. Model 3 was obtained after
the addition of significant variables in the path
relationships suggested by MI. The model fitness
(Table 2) indicates the fit tests were within the
acceptable range. Figure 2 illustrates the
theoretically important and significant
relationships amongst the variables hypothesized.
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Table 2. Summary of fit indices for the path models.

Model Fit indices

RMSEA (90% Cl); Close-fit CFI TLI SRMR
Model 1 (Initial) 0.160 (90% Cl: 0.143, 0.179); < 0.001 0.331 -0.377 0.050
Model 2 0.135 (90% Cl: 0.108, 0.164); < 0.001 0.594 -0.129 0.058
Model 3 (Final) 0.012 (90% Cl: 0.000, 0.068); 0.823 0.998 0.993 0.011

Notes: RMSEA = Root mean square error of approximation, Close-fit = Probability of RMSEA < 0.05, CFl =

Comparative Fit Index, TLI

Summary of the structural model testing and
models’ fit indices

In summary, Model 3 (Final model) was accepted
as the achieved parsimonious model after the
addition of significant paths amongst the variables
suggested by MI. The Ayf;zwas statistically
significant y?2 as follows: AyZ;z= 42.864, df =9, p-
value < 0.001. Although Ay7,;  was significant but
the majority of the fit indices suggested a good fit
of the proposed structural model (Model 3) to the
observed data (Figure 2).

Knowledge Demographic variables

Knowledge on
breast cancer . . 8

Individual belief

Susceptibility

Severity

Motivator
factors

Benefits

Barners e

= Tucker Lewis Index, SRMR = Standardized Root Means Square Residual.

Figure 2 depicts the results of the hypotheses
tested using SEM. Out of the 17 paths tested, only
11 hypotheses were supported. All the correlation
paths added in the final model were statistically
significant. In order to examine the amount of
variance in each latent variance that was
explained by the model, the coefficient of
determination (R?) for latent variables was also
examined. The hypothesized model (Model 3) is
used to explain the statistical amount of variance
for each latent variable. The overall model
explains only 10% of the variance in behavioral
adoption for mammography screening and 23% of
the variance in self-efficacy.

Marital
Status

Self-efficacy

i
Self-efficacy
v

H8, p=11*

’ W x\\ |
R e ! Behavioural adoption
e \h"\x : 3
\ R*=.10
e ) Mammogram oy
— Adoption *“( 2 )
Behaviour ~—

Figure 2. Model 3 (Final model) path model after additional significant paths. Notes: e1 and e2 are the

error in measurement; H = hypothesis;

*p-value < 0.05; **p-value < 0.001; Line in red = additional

path added into the final model.

Moderation on path model

The moderation effects of knowledge and socio-
demographic factors (age and marital status) on
individual belief (exogenous variables) towards
the behavioral adoption of mammography
screening were conducted. Summary of the
interaction terms (psychologically meaningful) in
the final Model 3 is depicted in Table 3.

All of the hypotheses (H9-H13) epitomize an
insignificant moderation effect of knowledge on
the relationship between individual health beliefs
and behavioral adoption of mammography
screening (Table 3) as the p-values are all greater
than 0.05, and therefore the hypotheses are not
supported. As such, knowledge does not moderate
the relationship between individual health beliefs
and behavioral adoption of mammography
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screening. However, marital status (married)
shows a significant moderation effect on the
relationship between perceived susceptibility and
behavioral adoption of mammography screening
(p-value = 0.016).

Testing self-efficacy as mediator for the model
Mediation analysis was conducted to evaluate
whether self-efficacy changes in relation to the
knowledge and socio-demographic factor (marital
status) which in turn influence the behavioral

adoption of mammography screening. Table 4
summarizes the results.

Self-efficacy did not mediate the effect of
knowledge on the behavioral adoption of
mammography screening (p-value = 0.057) and
marital status (married) on the behavioral
adoption of mammography screening (p-value =
0.142). Self-efficacy was therefore not a
significant mediator for the model.

Table 3. Moderation effect of knowledge and socio-demographic (marital status) on the relationship of

health beliefs and behavioral adoption.

H Relationship B (95% Cl) SE p-value

Knowledge

Ho Perceived susceptibility —) Behavioral adoption 0.013 (-0.061, 0.087) 0.038 0.737
of mammography screening

H10 Perceived severity = !3ehav10ral adoption of 0.017 (-0.065, 0.098) 0.041 0.686
mammography screening

H11 Motivator factors = Bt?ha\rloral adoption of -0.048 (-0.120, 0.024) 0.037 0.192
mammography screening

H12 Perceived benefits 2 .Beha\noral adoption of :0.029 (-0.107, 0.050) 0.040 0.473
mammography screening

H13 Perceived barriers = Pehaworal adoption of :0.024 (-0.111, 0.062) 0.044 0.583
mammography screening

Marital status (married)

Ho Perceived susceptibility —) Behavioral adoption 0.090 (0.017, 0.163) 0.037 *0.016
of mammography screening

H10 Perceived severity = !3ehav10ral adoption of 0.037 (-0.040, 0.114) 0.039 0.343
mammography screening

H11 Motivator factors = Bt?ha\rloral adoption of :0.025 (-0.098, 0.049) 0.038 0.506
mammography screening

H12 Perceived benefits 2 .Beha\noral adoption of :0.035 (-0.117, 0.046) 0.042 0.399
mammography screening

H13 Perceived barriers - Behavioral adoption of 0.031 (-0.069, 0.130) 0.051 0.542

mammography screening

Notes: H = hypothesis, * Significant moderation path.

Table 4. Standardized direct, total indirect and total effects of self-efficacy as a mediator for the

model.

Predictor Variables Through

Causal effect

Direct Indirect Total

Knowledge - Behavioral
adoption of mammography
screening

Knowledge Self-efficacy

Marital status - Behavioral
adoption of mammography
screening

Marital status (married) Self-efficacy

0.009
p-value = 0.838

0.016 0.025
p-value = 0.057 p-value = 0.549

0.056
p-value = 0.189

0.009 0.064
p-value =0.142 p-value = 0.127
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DISCUSSION

In this study, the pathways in the final model
depicted perceived susceptibility and perceived
severity of breast cancer were found to
significantly influence the behavioral adoption of
mammography screening. The  significant
relationship between the two constructs with the
behavioral adoption of mammography screening
reflected that perceived susceptibility is related
to awareness of the risk of developing breast
cancer’, This is confirmed by previous studies
that lack of risk health awareness of breast
cancer®®3¥ consequently led to low perceived
susceptibility that influenced the behavioral
adoption of mammography screening'®4, Further,
studies also reiterated that women that have
high-risk perception of breast cancer are more
prone to worry and thus more likely to adopt
mammography screening'®*"4!,  Consequently
perceived severity is in tandem with perception of
breast cancer as a sufficiently life-threatening
disease*’*2, For mammography screening to be
undertaken, women’s perception of the perceived
threat depends on their knowledge of the
disease®.

In addition, findings from this study also
demonstrated that motivator factors significantly
influenced the behavioral adoption of
mammography screening amongst women. This
finding is compatible with the findings by Mahmud
& Aljunid,’ Moodi et al*® and Dindar et al*.
Motivation such as satisfied experiences
encountered during mammography3”4? could be
the major drive that triggers women to practice
mammography screening. Furthermore, the other
two HBM constructs; perceived benefits and
perceived barriers, have also shown a significant
influence on the behavioral adoption of
mammography screening. Based on HBM, women
will be more likely to adopt mammography
screening if they have lower perceived barriers to
screening compared to perceived benefits*!. This
reflects the dynamic interplay between benefits
and barriers in health-seeking behavior in which
perceived barriers are weighted before realizing
the benefits of preventive care®, Regarding
previous studies conducted amongst Malaysian
women, many barriers to mammography
screening have been reported that may adversely
affect the adoption of mammography. These
include lack of knowledge of mammography,
unsure where to go for mammography, lack of
time, embarrassment, fear of the test result, low
income and lack of transportation®#47, As such,
women must be educated or be provided with
information to create awareness to reduce
perceived barriers in the behavioral adoption of
mammography screening*'-4,

Further, perceived severity, motivator factors and
perceived benefits were reflected to have a
significant relationship with self-efficacy. This
could be due to the importance of the fore-

mentioned constructs in the theoretical
framework of HBM. This relationship is justifiable
as the success in the change of behavior governs
how women perceived the severity of the disease
and believe that the particular change will
produce a beneficial outcome at an acceptable
cost (perceived benefit), facilitated with high
motivation. Additionally, women must be
competent (self-efficacious) to overcome
perceived barriers in carrying out recommended
behavior* 4930, This is because the higher the
women's confidence to perform the screening in
spite of various distinct barriers, the greater her
self-efficacy in moving from thinking about
getting screenings to achieving them*'-*'. As such,
self-efficacy serves as the principal mechanism
that initiates and guides health behavior
adoption”.

The findings of the present study also highlighted
significant pathways of self-efficacy with marital
status and knowledge of breast cancer. Marital
status was found to significantly influence self-
efficacy possibly due to married women being
more concern about their health and more likely
to practice mammography compared to single,
divorced or widowed women?®’. This could also be
due to the influence of parenting and family social
roles that may induce health-seeking behavior
amongst women32, Further, the significant
association of knowledge of breast cancer and
self-efficacy of women in adopting mammography
screening could be due to knowledge imparts
awareness*-333  which in turn facilitates
motivation in the creation of self-efficacy* for
the behavioral adoption of mammography
screening343:%6,

The overall model was found to explain 10% of the
variance in the behavioral adoption of
mammography screening and 23% of the variance
in self-efficacy. In Social Science studies that
seeks to clarify human behavior it can be
expected that R-squared values are lower than
50% as it is difficult to predict physical processes
in human®. However, statistically, all the health
beliefs were found to be significant predictors on
the behavioral adoption of mammography
screening. As such, significant conclusions can be
made on how predictor value (perceived
susceptibility, perceived severity, motivator
factors, perceived benefits and perceived
barriers) changes can affect the response value
(behavioral adoption of mammography screening)
for the model. Further the predictor values
(perceived severity, motivator factors and
perceived benefits) can be used similarly to elicit
response changes for self-efficacy.

This study had several limitations. Although path
analysis is to test the extent to which the
hypothesized model fits the data or process
behind the study phenomenon, the researchers
could not conclude that the model best represents
the phenomenon'®. The cross-sectional design
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employed in this study limits the determination of
causal inference on the relationships between
variables. The answers given by the respondents
may not be reflective of the actual scenario of
their health beliefs and behavioral adoption of
mammography as the responses given may be
biased, especially when the survey is completed
in the presence of researchers. Another limitation
is that the model cannot be generalized to all
women throughout Malaysia on the adoptive
behavior of mammography screening because the
data were collected exclusively from women
living in Kuantan, Pahang which is different in
socio-demographic makeup compared to other
states in Malaysia.

CONCLUSION

In conclusion, the model reflected that for the
women in Kuantan, Pahang to adopt
mammography screening, knowledge and marital
status (married women) influence their self-
efficacy. Self-confidence was cited as the major
factor in self-efficacy that encouraged women to
adopt mammography screening. Further, self-
efficacy is enhanced via perceived severity,
motivator factors and perceived benefits.
Perceived severity was found to be highly
influenced by the woman’s risk evaluation that
goes beyond the likelihood of her getting the
disease. Strong intentions aided by perceived
benefits were indicated as the motivating factor
that stimulated the behavioral adoption of
mammography. The model can be used as an
interventional tool in designing mammography
promotional and educational program to
encourage women in Kuantan, Pahang to adopt
mammography screening for early breast cancer
detection. The copyrighted, validated
questionnaire can be used throughout the world
for early breast cancer detection survey and
possibly the development of similar models for
interventional and promotional purposes to
reduce breast cancer mortality.
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