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Abstract: Background/aim: In Malaysia, breast cancer is the most common cancer among women. 
As such, early diagnosis and screening practices are important to increase the survival rate. Breast 
self-examination (BSE) is one of the main screening methods for breast cancer. Socio-demographic 
characteristics and knowledge of breast cancer are amongst the crucial roles in determining women’s 
behavioral adoption in performing BSE. This study aims to assess the relationship of 
socio-demographic factors and knowledge of breast cancer on the stage of behavioral adoption of 
BSE among Malaysian women in Kuantan, Pahang. Materials and methods: A cross-sectional study 
was conducted on 520 women from three different government health clinics in Kuantan and IIUM 
Family Health Clinic from February to April 2018. Data were collected using a self-administered 
questionnaire on socio-demographic factors and knowledge of breast cancer and its effect on the 
behavioral adoption of BSE. Results: Significant difference was found between socio-demographic 
characteristics and behavioral adoption of BSE. However, only breast screening and the best time for 
screening were found to be significant with the behavioral adoption of BSE and knowledge of breast 
cancer. Conclusion: It is found that most women in Kuantan, Pahang perform BSE but were still 
unaware of the importance of performing BSE for early breast cancer detection. This study was 
expected to enhance women's awareness of the benefits of performing BSE. 
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1. Introduction 

Breast cancer is the most frequent cause of death among women globally [1]. In Malaysia, the 
age-standardized incidence (ASR) rate for breast cancer is 38.46 per 100,000 women [2] indicating 
that one out of every 19 Malaysian women has the chance of getting breast cancer during their 
lifetime [3]. More than half of the new cases of breast cancer in Malaysia were diagnosed in women 
below 50 years of age [4] at an advanced and metastatic stage [5]. This indicates that with early 
detection, the 5-year survival rate is 92% or higher. As such, the importance of early breast cancer 
screening [6]. 

Mammography, clinical breast examination (CBE) and breast self-examination (BSE) are 
effective methods for early breast cancer detection [7]. As mammography is costly and may not be 
within the access of those with lower socioeconomic status [1], BSE is useful as a screening tool 
more so in less developed countries in detecting the presence of abnormalities in the breast [8] as it 
creates an opportunity for women to detect any changes in the breasts. Thus, with the right technique 
in performing BSE, it will contribute to early diagnosis and treatment options [9]. Even though there 
are potential false-negative findings in BSE due to the incompetence of women in performing it [8], 
BSE is recommended because it does not involve any cost, can be carried out by the woman herself, 
painless and does not require any specific equipment [10]. 

Knowledge of breast cancer is important as it will encourage women to perform breast cancer 
screening [11] as knowledge of breast cancer leads to an improvement of breast cancer 
interventions [12]. This is because a study found that inadequate knowledge prevents women from 
seeking treatment, thus contributing to high mortality [13]. As such, early detection would result in a 
better prognosis and treatment of the disease [14]. 

Unfortunately, the behavioral adoption of BSE is prevalently low amongst Asian women [12,15] 
and is characterized mainly by women’s psychosocial attributes and socio-demographic 
characteristics [16] probably due to ignorance of its’ benefits [17]. As such, the Trans-theoretical 
model (TTM) was utilized in determining the stage of behavioral adoption of BSE amongst study 
respondents to help them to be at better stages with suitable interventions [18]. 

It appears that education, income, age and marital status are related to BSE conformance [16] 
as previous studies indicated that most women with lower socio-economic status (education and 
occupation) in Asia remain unaware of breast cancer and the correct techniques of performing 
BSE [19]. Further, previous similar studies were conducted mainly in developed Asian countries 
like Singapore [20] and South Korea [21]. In Malaysia, the study on the knowledge of breast cancer 
is usually conducted amongst university students [2], working women [22] and those living in urban 
centers [6]. As such, the objectives of this study is to determine the association between knowledge 
of breast cancer and socio-demographic characteristics on the stage of behavioral adoption of BSE 
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amongst women in Kuantan, Pahang. The hypothetical conceptual framework for the study is as in 
Figure 1. 

 

 

 

 

 

 

Figure 1. Hypothetical conceptual framework of the study. 

2. Materials and method 

2.1. Study design 

This cross-sectional study was used to study the relationship between knowledge of breast 
cancer and socio-demographic characteristics on the stage of behavioral adoption of BSE amongst 
women in Kuantan, Pahang. 

2.2. Sample size and setting 

The study was conducted from February to April 2018 amongst 520 Malaysian women living in 
Kuantan, Pahang aged 35 to 70 years old. A multistage, cluster-stratified random sampling method 
was carried out to obtain the appropriate sample size. In the first stage, a cluster sampling method 
was implemented by randomly selecting three sub-districts in Kuantan, Pahang. Following that, a 
stratified sampling method was carried out to randomly select the polyclinic in each sub-district. 
Thus, Klinik Kesihatan Beserah from Beserah and Klinik Kesihatan Balok from Sungai Karang were 
selected. However, two polyclinics; Klinik Kesihatan Kuantan and IIUM Family Health Clinic were 
randomly selected from Kuala Kuantan since the region was larger and had more residents compared 
to Beserah and Sungai Karang. The sample size was calculated using a single proportion formula 
based on the assumption of 5% type 1 error p < 0.05, a precision/absolute error at 2%. Based on the 
calculation, a sample size of 520 respondents was required and criteria of the respondents are as in 
Appendix A were randomly selected to participate in the study. 
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2.3. Data collection procedure 

The respondents were briefed about the study beforehand and willingness to fill the 
questionnaire was considered as consent to participate in the study. The respondents were also 
notified that their participation in the study was voluntary and they can withdraw from the study at 
any time if they do not want to be a part of the study. 

Ethical principles were followed throughout the study and ethical approval was acquired from 
the Kulliyyah Postgraduate Research Committee (KPGRC) (approval number: KAHS 173), followed 
by IIUM Research Ethics Committee (IREC) (approval number: 2017-075) and Medical Research 
and Ethics Committee (MREC) (approval number: NMRR-17-2131-37586 (IIR). 

2.4. Instruments 

The questionnaire was constructed based on a review from previous research literature of BSE, 
stage of behavioral adoption of BSE and knowledge of BSE. Five health professional experts 
including two professors, a radiologist specializing in diagnosis and screening of breast cancer, an 
English lecturer and a research scholar in women’s health were involved in validating the content of 
the questionnaire. The self-administered questionnaire comprised of three sections. Section one 
covers socio-demographic characteristics (age, marital status, level of education and family income). 
Section two comprised of 26 questions that measured respondents’ knowledge of breast cancer. It 
consisted of seven questions on the symptoms of breast cancer, seven questions on the risk factors of 
breast cancer, seven questions on the method of breast screening, three questions on the best time for 
breast screening and two questions on the perceptions of breast lump. A dichotomous type 
questionnaire was used in this section to elicit the respondent’s knowledge of breast cancer. Each 
question answered correctly was given a score of 1 and the question answered incorrectly or no 
answer was given a score of 0. Section three consists of questions pertaining to the stage of 
behavioral adoption of BSE (Appendix B). 

2.5. Pilot study 

Prior to the full-scale research, a pilot study was carried out on 103 respondents who were 
randomly selected. The steps taken in the pilot study included content validation and translation to 
maintain and ensure the overall accuracy of the questionnaire. Additionally, exploratory factor 
analysis (EFA) was used to explore the construct validity of the questionnaire. Kaiser-Meyer-Olkin 
(KMO) and Bartlett’s Test of Sphericity was also used to measure the adequacy of each item in the 
questionnaire. During several steps of EFA, few factors were fix and problematic items were 
eliminated one by one as they failed to meet the minimum criteria of having factor loading ≥ 0.40 or 
cross-loading on other factors. Findings from the EFA revealed nine factors that jointly accounted for 
74.2% of the observed variance. All nine factors have good internal consistency with Cronbach’s 
alpha ≥ 0.8. The questionnaire also showed good convergent and discriminant validity [23]. 
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2.6. Statistical analysis 

All data were analyzed using SPSS version 21.0 (IBM Corporation, Armonk, NY, USA). 
Descriptive statistics and chi-square were used to assess the relationship between the stage of 
behavioral adoption of BSE and socio-demographic variables. Multinomial logistic regression was 
performed to examine the relationship between the stage of behavioral adoption of BSE and 
knowledge of breast cancer. 

3. Results 

3.1. Socio-demographic characteristics of the respondents 

The socio-demographic characteristics of the respondents are as in Table 1. The average age of 
the respondents was 44.64 years old (SD = 9.513). The majority of the respondents were in the age 
group of 35 to 40 years (46.5%), married (79.6%) and obtained tertiary education (52.5%) with a 
family income of between RM 3000 to RM 5999 (37.9%). It was found that the largest number of 
women who performed BSE were between 35 to 40 years old (46.5%) and the least was between 66 
to 70 years old (2.1%). 

3.2. Knowledge of breast cancer 

There were 26 questions on knowledge of breast cancer and most of the respondents were able 
to answer more than 13 questions correctly (59.0%). From Table 2, the results show that most of the 
respondents understand the symptoms of breast cancer, risk factors of breast cancer, methods of 
breast screening, best time for breast screening and perception of breast lump. As for symptoms of 
breast cancer, most of the respondents indicated that lump in the breast (74.0%), bloody discharge 
from the nipple (62.7%), puckering of the skin of the breast (52.3%), swelling of the axillary lymph 
node (62.1%) and warmth and redness throughout the breast (60.6%) as the correct symptoms for 
symptoms of breast cancer. However, only 49.6% and 25.6% of the respondents respectively, 
indicated nipple retraction and weight gain after menopause were symptoms for breast cancer. For 
risk factors of breast cancer, most of the respondents indicated that a diet high in fats (55.0%) and 
previous history of breast cancer (74.8%) are risk factors of breast cancer. However, the respondents 
know that onset of menses before 12 years of age (32.7%), menopause after 55 years old (38.8%), 
first pregnancy after 35 years old (37.7%), nulliparity at age 40 years (41.2%) and taking oral 
contraceptive pills (OCP) (41.3%) are also the risk factors of breast cancer. 

Most of the respondents indicated that BSE (91.7%), CBE (85.4%), mammography (74.8%), 
ultrasound (55.4%) and MRI (52.1%) are some of the breast screening methods. Additionally, 55.2% 
of the respondents indicated that a Pap smear test was not a method of breast cancer screening. The 
respondents were asked on the best time of breast screening in which the correct answer was a week 
after menstruation and most of them (54.6%) answered correctly. Most of the respondents answered 
wrongly for presence of an abnormal lump in the breast means cancer (45.4%) and pain in the breast 
lump is cancer (58.8%). 
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Table 1. Socio-demographic characteristics of respondents (n = 520). 

 Frequency Percent (%) Cumulative Percent (%) 

Age  

 35–40 242 46.5 46.5 

 41–45 80 15.4 61.9 

 46–50 66 12.7 74.6 

 51–55 55 10.6 85.2 

 56–60 46 8.8 94.0 

 61–65 20 3.8 97.9 

 66–70 11 2.1 100.0 

Marital status 

 Single 69 13.3 13.3 

 Married 414 79.6 92.9 

 Divorcee 13 2.5 95.4 

 Widow 24 4.6 100.0 

Level of education 

 No formal education 2 0.4 0.4 

 Primary education 31 6.0 6.3 

 Secondary education 214 41.2 47.5 

 Tertiary education 273 52.5 100.0 

Family income (RM) 

 <1000 60 11.5 11.5 

 1000–2999 173 33.3 44.8 

 3000–5999 197 37.9 82.7 

 6000–9999 56 10.8 93.5 

 >10000 34 6.5 100.0 

RM: Ringgit Malaysia. 
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Table 2. Knowledge of breast cancer (n = 520). 

*: false answer. 

3.3. Stages of behavioral adoption of BSE 

Table 3 shows the stage of behavioral adoption of BSE amongst respondents. Most of the 
respondents were at the action stage 172 (33.1%) followed by the contemplation stage 106 (20.4%) 
and the least number of respondents were at the relapse stage 13 (2.5%). 

3.4. The relationship between socio-demographic characteristics and stage of behavioral adoption 
of BSE 

A Chi-square table was carried out to determine the relationship between socio-demographic 
characteristics and stage of behavioral adoption of BSE (Table 4). A significant relationship was 
found between socio-demographic characteristics and the stage of behavioral adoption of BSE. 

Item % Correct 

Symptoms of 

breast cancer 

Lump(s) in the breast 74.0 

Nipple retraction (drawn inward) 49.6 

Bloody discharge from the nipple (bloody fluid seeps out from nipple) 62.7 

Puckering (dimpling) of the skin of the breast 52.3 

Swelling of the axillary’s lymph 62.1 

Warmth (burning) and redness throughout the breast 60.6 

Weight gain after menopause 25.6 

Risk factors 

of breast 

cancer 

Onset menses before 12 years old 32.7 

Menopause after 55 years old 38.8 

Diets high in fats 55.0 

Past history of breast cancer 74.8 

First pregnancy after 35 years old 37.7 

Nulliparity at age 40 years (Women who have no children or who their first child after the age 40 

years) 

41.2 

Taking oral contraceptive pills (OCP) 41.3 

Method of 

breast 

screening 

Breast Self-Examination 91.7 

Clinical Breast Examination 85.4 

Pap smear test* 55.2 

Mammography 74.8 

Genetic screening test 47.3 

Ultrasound 55.4 

Magnetic Resonance Imaging (MRI) 52.1 

Best time for 

screening 

Before or during menstrual periods* 58.5 

After one week of menstrual periods 54.6 

Same date every month* 60.6 

Perception on 

breast lump 

Presence of abnormal lump(s) in the breast means cancer* 45.4 

Pain of the breast lump means cancer (mastodynia)* 58.8 
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Table 3. The stages of behavioral adoption of BSE amongst respondents. 

Stage of behavioral adoption of BSE No of respondents (n = 520) Percentages (%) 

Pre-contemplation 57 10.9 

Contemplation 106 20.4 

Preparation 69 13.3 

Action 172 33.1 

Maintenance 103 19.8 

Relapse 13 2.5 

Table 4. Association between socio-demographic characteristics and stage of behavioral 
adoption of BSE. 

N: Number; RM: Ringgit Malaysia; 1: pre-contemplation; 2: contemplation; 3: determination/preparation; 4: action; 5: 
maintenance; 6: relapse. 

 

Variable  Stage of behavioral adoption of BSE x2 

(df), 

p-value 

 N 1 2 3 4 5 6 

Age 35–40 242 (46.5) 31 (6.0) 64 (12.3) 34 (6.5) 77 (14.8) 35 (6.7) 1 (0.2) (124.546) 

30,  

p < 0.01 

41–45 80 (15.3) 8 (1.5) 19 (3.7) 13 (2.5) 19 (3.7) 17 (3.3) 4 (0.8) 

46–50 66 (12.6) 2 (0.4) 11 (2.1) 8 (1.5) 30 (5.8) 14 (2.7) 1 (0.2) 

51–55 55 (10.5) 2 (0.4) 8 (1.5) 9 (1.7) 18 (3.5) 16 (3.1) 2 (0.4) 

56–60 46 (8.8) 6 (1.2) 4 (0.8) 3 (0.6) 22 (4.2) 10 (1.9) 1 (0.2) 

61–65 20 (3.8) 3 (0.6) 0 (0.0) 2 (0.4) 5 (1.0) 10 (1.9) 0 (0.0) 

66–70 11 (2.1) 5 (1.0) 0 (0.0) 0 (0.0) 1 (0.2) 1 (0.2) 4 (0.8) 

Marital 

status 

Single 69 (13.2) 11 (21) 32 (6.2) 9 (1.7) 8 (1.5) 9 (1.7) 0 (0.0) (72.167) 

15, 

p < 0.01 

Married 414 (79.6) 37 (7.1) 73 (14.0) 58 (11.2) 152 (29.2) 85 (16.3) 9 (1.7) 

Divorcee 13 (2.5) 2 (0.4) 1 (0.2) 2 (0.4) 3 (0.6) 4 (0.8) 1 (0.2) 

Widow 24 (4.6) 7 (1.3) 0 (0.0) 0 (0.0) 9 (1.7) 5 (1.0) 3 (0.6) 

Level of 

education 

No formal 

education 

2 (0.3) 1 (0.2) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) (79.628) 

15, 

p < 0.01 Primary 

education 

31 (5.9) 11 (2.1) 2 (0.4) 2 (0.4) 5 (1.0) 9 (1.7) 2 (0.4) 

Secondary 

education 

214 (41.1) 18 (3.5) 22 (4.2) 23 (4.4) 95 (18.3) 46 (8.8) 10 (1.9) 

Tertiary 

education 

273 (52.5) 27 (5.2) 81 (15.6) 44 (8.5) 72 (13.8) 48 (9.2) 1 (0.2) 

Family 

income 

(RM) 

<1000 60 (11.9) 11 (2.1) 5 (1.0) 12 (2.3) 13 (2.5) 14 (2.7) 5 (1.0) (46.945) 

20, 

p < 0.01 

1000–2999 173 (33.2) 25 (4.8) 32 (6.2) 17 (3.3) 63 (12.1) 30 (5.8) 6 (1.2) 

3000–5999 197 (37.8) 12 (2.3) 45 (8.7) 25 (4.8) 72 (13.8) 41 (7.9) 2 (0.4) 

6000–9999 56 (10.7) 9 (1.7) 12 (2.3) 10 (1.9) 13 (2.5) 12 (2.3) 0 (0.0) 

>10000 34 (6.5) 0 (0.0) 12 (2.3) 5 (1.0) 11 (2.1) 6 (1.2) 0 (0.0) 
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3.5. The relationship between constructs of knowledge of breast cancer and stage of behavioral 
adoption of BSE 

Multinomial logistic regression was used to determine the relationship between constructs of 
knowledge on breast cancer and stage of behavioral adoption of BSE. The outcome occurrence 
likelihood was determined using the odds ratio (OR) at a 95% confidence interval. From the model 
fitting information in Table 5, the final model was better than the intercept model (p < 0.05). With 
reference to the relapse stage, the method of breast screening was found to be significant with the 
pre-contemplation stage (OR: 0.545, CI: 0.362–0.822, p: 0.004) and the determination stage (OR: 
0.207, CI: 0.444–0.998, p: 0.666). Further, the best time of screening was found to be significant 
with contemplation (OR: 1.572, CI: 1.032–2.395, p: 0.035), determination (OR: 1.845, CI: 
1.199–2.839, p: 0.005), action (OR: 1.767, CI: 1.167–2.676, p: 0.007) and maintenance (OR: 1.568, 
CI: 1.030–2.388, p: 0.036). No significant differences were indicated between the risk of breast 
cancer, symptoms of breast cancer and perception of breast lump with the stage of behavioral 
adoption of BSE. Table 6 shows the multivariate relationship between knowledge on breast cancer 
and stage of behavioral adoption of BSE amongst respondents. 

Table 5. Model fitting criteria on the relationship of knowledge constructs and stage of 
behavioral adoption of BSE. 

Model Model Fitting Criteria Likelihood Ratio Tests 

−2 Log Likelihood Chi-Square Df p-value 

Intercept Only 1589.210    

Final 1524.958 64.252 25 p < 0.05 

Table 6. Multivariate relationship between knowledge on breast cancer and the stage of 
behavioral adoption of BSE amongst respondents. 

Stage of behavioral adoption of BSE B Std. Error p-value Exp (B) 95% CI for Exp (B) 

Lower 

Bound 

Upper  

Bound 

Pre-contemplation Risk of breast cancer 0.261 0.362 0.471 1.299 0.638 2.642 

Best time for screening 0.422 0.225 0.061 1.526 0.981 2.373 

Symptoms of breast cancer −0.037 0.166 0.826 0.964 0.696 1.335 

Perception of breast lump −0.030 0.373 0.936 0.970 0.467 2.017 

Method of breast screening −0.606 0.209 0.004 0.545 0.362 0.822 

Contemplation Risk of breast cancer 0.324 0.348 0.351 1.383 0.699 2.736 

Best time for screening 0.453 0.215 0.035 1.572 1.032 2.395 

Symptoms of breast cancer 0.097 0.157 0.539 1.102 0.809 1.500 

Perception of breast lump 0.081 0.357 0.821 1.084 0.539 2.181 

Method of breast screening −0.501 0.201 0.013 0.606 0.409 0.898 

Continued on next page 
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Stage of behavioral adoption of BSE B Std. Error p-value Exp (B) 95% CI for Exp (B) 

Lower 

Bound 

Upper  

Bound 

Determination Risk of breast cancer 0.464 0.359 0.196 1.591 0.787 3.214 

Best time for screening 0.612 0.220 0.005 1.845 1.199 2.839 

Symptoms of breast cancer −0.065 0.163 0.689 0.937 0.680 1.290 

Perception of breast lump 0.109 0.368 0.766 1.116 0.542 2.297 

Method of breast screening −0.407 0.207 0.049 0.666 0.444 0.998 

Action Risk of breast cancer 0.220 0.342 0.520 1.246 0.637 2.437 

Best time for screening 0.569 0.212 0.007 1.767 1.167 2.676 

Symptoms of breast cancer −0.101 0.153 0.511 0.904 0.669 1.221 

Perception of breast lump 0.077 0.350 0.826 1.080 0.544 2.144 

Method of breast screening −0.257 0.196 0.190 0.773 0.526 1.136 

Maintenance Risk of breast cancer 0.398 0.349 0.255 1.488 0.751 2.951 

Best time for screening 0.450 0.214 0.036 1.568 1.030 2.388 

Symptoms of breast cancer 0.012 0.157 0.941 1.012 0.744 1.376 

Perception of breast lump 0.325 0.358 0.364 1.384 0.686 2.791 

Method of breast screening −0.226 0.202 0.263 0.798 0.537 1.184 

Exp (B): Odds ratio; CI: Confidence interval. 

4. Discussion 

This study is to determine the relationship between socio-demographic characteristics (age, 
marital status, level of education and family income) and knowledge of breast cancer (risk of breast 
cancer, the best time for screening, symptoms of breast cancer, the perception of breast lump and 
method of breast screening) with the stage of behavioral adoption of BSE. 

4.1. Socio-demographic characteristics on stage of behavioral adoption of BSE 

A statistical significance was found between constructs of socio-demographic characteristics 
and stage of behavioral adoption of BSE. This relates to previous studies whereby an increase in age 
will reduce the performance of BSE [24]. It was found that women aged less than 50 years held 
stronger positive attitudes towards performing BSE than the older age group. This is because they 
believe that performing BSE can detect breast cancer at an early stage [25]. Older women, on the 
other hand probably refused to perform BSE due to a lack of confidence and ignorance on breast 
cancer knowledge [24]. Additionally, past studies also showed that older women did not like to touch 
their bodies and felt embarrassed to do so [26]. This probably arises as they perceived that they are 
not susceptible to breast cancer [27]. Marital status also showed a significant association with the 
stage of behavioral adoption of BSE with most of the respondents being married women. In 
accordance with previous studies, it was suggested that married women were more conscious of their 
breasts and were more likely to perform BSE [28]. This is because a married woman has the 
advantage of having a household, economic and emotional support from their spouse [29,30] as 
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spousal emotional and economic support enhances the woman’s confidence to seek early treatment 
for herself [30]. 

The current study reflected a positive association between the level of education and stage of 
behavioral adoption of BSE. This indicated that the level of education influences the performance of 
BSE as women with high education tends to be able to obtain information on breast cancer by 
themselves. In the process of obtaining information, they became more aware of the benefits of early 
breast cancer detection [18]. This is in line with previous studies that indicated high education will 
increase breast self-exploration practice [24,31–33] in detecting any difference in their breast [13] 
due to adequate knowledge and skills to perform BSE. Further, women with higher income were 
found to perform BSE more frequently compared to those in the lower income as they usually have a 
healthier lifestyle and are more aware of their health [18]. 

4.2. Effects of knowledge of breast cancer on the stage of behavioral adoption of BSE 

Findings of the study indicated that breast health knowledge is still insufficient amongst the 
women in Kuantan, Pahang. The lack of knowledge of breast cancer and BSE could be due to 
insufficient source of knowledge from the media such as newspapers, magazines [28], television [34] as 
well as from the healthcare providers [35]. This finding is in line with that of a previous study carried 
out on female Malaysian university students [2]. The role of healthcare providers has been highlighted 
in many literatures to promote and manage health diseases such as breast cancer [9,36]. Health 
promotion programs on BSE such as providing training will increase the regular performance of 
BSE amongst women [9] as it will increase the women’s confidence in performing BSE by 
themselves and thus will lead to a regular practice of BSE [36]. A previous study indicated that 
adequate knowledge [18,19,22] on breast screening methods induced women to be more aware of 
any differences in their breasts [37], which encourages them to perform it regularly [17]. This 
finding is similar to the finding of a previous study that found women with higher knowledge of 
breast cancer were more likely to perform BSE and have mammograms carried out regularly [27]. 

In general, women were found to be more likely to be in the relapse stage compared to their 
current stage when they did not trust their technique in performing BSE [26]. However, women can 
be at the action stage but still have poor knowledge of breast cancer when they perceived BSE health 
beliefs wrongly [38] resulting in them not performing BSE correctly [27]. In due course, they are 
more likely to relapse in performing BSE. Thus, the right and accurate knowledge of breast cancer is 
very crucial in increasing the awareness of the importance of performing BSE correctly for early 
breast cancer detection [38]. 

The findings of this study could help in the creation of interventions tailored to encourage 
women to progress towards the maintenance stage of BSE behavioral adoption. Further, 
understanding the contribution of women’s socio-demographic characteristics and knowledge on the 
behavioral adoption of BSE can lead to risk reduction from relapse of behavioral adoption. This is 
vital for the success of screening programs, clinical care and policy development as well as to design 
community education programs to detect breast cancer early. The findings of the study may provide a 
baseline assessment for future intervention programs to promote early detection and management of 
breast cancer. 
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5. Limitations 

This study has several limitations. The study is limited to women in Kuantan, Pahang to elicit 
the association of socio-demographic characteristics and knowledge of breast cancer on their stage of 
behavioral adoption of BSE. As such, the data cannot be generalized to Malaysian women. Further, 
as this study is a quantitative study, aspects such as feelings and actions of the respondents cannot be 
known to provide depth and detail pertaining to their attitude, feeling and behavior. Additionally, as 
this study is a quantitative study, it may not have captured the entire range of knowledge of breast 
cancer, practices and experiences of breast screening due to the invariability of racial dispersion of 
respondents. Some of the responses may have been biased particularly for those who completed their 
survey in the presence of researchers. As the questionnaire focuses on breast screening practices as 
positive behavior, it is possible the respondents gave more socially desirable answers. Lastly, the 
researcher did not confirm whether respondents knew the correct method to perform BSE even 
though they indicated that they perform regular BSE. 

Acknowledgments 

The authors would like to thank all respondents who participated voluntarily in the study. This 
study was funded by the Ministry of Higher Education (MOHE), Malaysia under the Fundamental 
Research Grant (FRGS/1/2017/SKK05/UIAM/02/1). 

Conflict of interest 

All authors declare no conflicts of interest in this paper. 

References 

1. Loh SY, Chew SL (2011) Awareness and practice of breast self-examination among Malaysian 
women with breast cancer. Asian Pac J Cancer Prev 12: 199–202. 

2. Akhtari-Zavare M, Juni MH, Ismail IZ, et al. (2015) Barriers to breast self-examination practice 
among Malaysian female students: a cross-sectional study. SpringerPlus 4: 692. 

3. Lim GCC, Rampal S, Halimah Y (2008) Cancer Incidence in Peninsular Malaysia 2003–2005. 
The Third Report of the National Cancer Registry Malaysia. Kuala Lumpur, Malaysia: National 
Cancer Registry. 

4. Yip CH, Pathy NB, Teo SH (2014) A review of breast cancer research in Malaysia. Med J 
Malaysia 69: 8–22. 

5. Abdullah NN, Aziz NA, Rampal S, et al. (2011) Mammography screening uptake among 
hospital personnel in Kuala Lumpur tertiary hospital. Asian Pac J Cancer Prev 12: 2643–2647. 

6. Minhat HS, Mustafa J, Zain NM (2014) The practice of breast self-examination (BSE) among 
women living in an urban setting in Malaysia. Int J Public Health Clin Sci 1: 91–99. 

7. Kolutek R, Avci IA (2015) The effect of training and monitoring at home on the knowledge 
level and practices of married women regarding breast and cervical cancer. J Breast Health 11: 
155–162. 



632 

AIMS Public Health  Volume 7, Issue 3, 620–633. 

8. Agbonifoh JA (2016) Breast self-examination practice among female students of tertiary 
institutions. J Educ Pract 7: 11–18. 

9. Gür K, Kadıoğlu H, Sezer A (2014) Breast cancer risks and effectiveness of BSE training among 
women living in a district of İstanbul. J Breast Health 10: 154–160. 

10. Sama CB, Dzekem B, Kehbila J, et al. (2017) Awareness of breast cancer and breast 
self-examination among female undergraduate students in a higher teachers training college in 
Cameroon. Pan Afr Med J 28: 91. 

11. Obaikol R, Galukande M, Fualal J (2010) Knowledge and practice of breast self-examination 
among female students in a Sub Saharan African University. East Cent Afr J Surg 15: 22–27. 

12. Samah AA, Ahmadian M, Latiff LA (2016) Insufficient knowledge of breast cancer risk factors 
among Malaysian female university students. Glob J Health Sci 8: 277–285. 

13. Godfrey K, Agatha T, Nankumbi J (2016) Breast cancer knowledge and breast self-examination 
practices among female university students in Kampala, Uganda: a descriptive study. Oman Med 
J 31: 129–134. 

14. Tabár L, Vitak B, Chen THH, et al. (2011) Swedish two-county trial: impact of mammographic 
screening on breast cancer mortality during 3 decades. Radiology 260: 658–663. 

15. Al-Naggar RA, Osman MT (2015) Knowledge of breast cancer and its association with 
preventive practice among Malaysian school teachers. Int Arch Med 8: 1–11. 

16. Ahmadian M, Samah AA (2012) A literature review of factors influencing breast cancer 
screening in Asian countries. Life Sci J 9: 585–594. 

17. Yılmaz M, Sayın Y, Cengiz HÖ (2017) The effects of training on knowledge and beliefs about 
breast cancer and early diagnosis methods among of women. Eur J Breast Health 13: 175–182. 

18. Miri M, Moodi M, Miri M, et al. (2017) Breast self-examination stages of change and related 
factors among Iranian housewives women. J Health Sci Technol 1: 41–48. 

19. Masso-Calderón AM, Meneses-Echávez JF, Correa-Bautista JE, et al. (2018) Effects of an 
educational intervention on breast self-examination, breast cancer prevention-related knowledge, 
and healthy lifestyles in scholars from a low-income area in Bogota, Colombia. J Cancer Educ 
33: 673–679. 

20. Sim HL, Seah M, Tan SM (2009) Breast cancer knowledge and screening practices: a survey of 
1,000 Asian women. Singapore Med J 50: 132–138. 

21. Yoo BN, Choi KS, Jung KW, et al. (2012) Awareness and practice of breast self-examination 
among Korean women: results from a nationwide survey. Asian Pac J Cancer Prev 13: 
123–125. 

22. Nor Afiah MZ, Hejar AR, Looi YK, et al. (2011) Breast cancer screening: How knowledgeable 
are female staff of a public university? Int Med J Malays 10: 23–30. 

23. Mohamed NC, Moey SF, Lim BC (2019) Validity and reliability of health belief model 
questionnaire for promoting breast self-examination and screening mammogram for early cancer 
detection. Asian Pac J Cancer Prev 20: 2865–2873. 

24. Valderrama-Urreta AL, Jiménez-Báez MV, Rodríguez JCE, et al. (2018) Social and 
demographics factors associated with the breast self-examination (BSE) in women in primary 
care. J Fam Med Dis Prev 4: 1–6. 

25. Dewi TK, Zein RA (2017) Predicting intention perform breast self-examination: application of 
the theory of reasoned action. Asian Pac J Cancer Prev 18: 2945–2952. 



633 

AIMS Public Health  Volume 7, Issue 3, 620–633. 

26. Silva PA, Riul SS (2011) Breast cancer: risk factors and early detection “(in Portuguese)”. Rev 
Bras Enferm 64: 1016–1021. 

27. Dündar PE, Özmen D, Öztürk B, et al. (2006) The knowledge and attitudes of breast 
self-examination and mammography in a group of women in a rural area in western Turkey. 
BMC Cancer 6: 1–9. 

28. Al-Dubai SAR, Ganasegeran K, Alabsi AM, et al. (2012) Exploration of barriers to breast-self 
examination among urban women in Shah Alam, Malaysia: a cross sectional study. Asian Pac J 
Cancer Prev 13: 1627–1632. 

29. Ali R, Mathew A, Rajan B (2008) Effects of socio-economic and demographic factors in 
delayed reporting and late-stage presentation among patients with breast cancer in a major 
cancer hospital in South India. Asian Pac J Cancer Prev 9: 703–707. 

30. Ghazali SM, Othman Z, Cheong KC, et al. (2013) Non-practice of breast self examination and 
marital status are associated with delayed presentation with breast cancer. Asian Pac J Cancer 
Prev 14: 1141–1145. 

31. Oluwatosin OA (2010) Assessment of women’s risk factors for breast cancer and predictors of 
the practice of breast examination in two rural areas near Ibadan, Nigeria. Cancer Epidemiol 34: 
425–428. 

32. Paul S, Solanki PP, Shahi UP, et al. (2015) Epidemiological Study on Breast Cancer Associated 
Risk Factors and Screening Practices among Women in the Holy City of Varanasi, Uttar Pradesh, 
India. Asian Pac J Cancer Prev 16: 8163–8171. 

33. Hajian-Tilaki K, Auladi S (2015) Awareness, attitude, and practice of breast cancer screening 
women, and the associated socio-demographic characteristics, in Northern Iran. Iran J Cancer 
Prev 8: e3429. 

34. Al-Naggar RA, Al-Naggar DH, Bobryshev YV, et al. (2011) Practice and barriers toward breast 
self-examination among young Malaysian women. Asian Pac J Cancer Prev 12: 1173–1178. 

35. Abolfotouh MA, BaniMustafa AA, Mahfouz AA, et al. (2015) Using the health belief model to 
predict breast self-examination among Saudi women. BMC Public Health 15: 1163. 

36. Yılmaz D, Bebiş H, Ortabağ T (2013) Determining the awareness of and compliance with breast 
cancer screening among Turkish residential women. Asian Pac J Cancer Prev 14: 3281–3288. 

37. Al-Azmy SF, Alkhabbaz A, Almutawa HA, et al. (2013) Practicing breast self-examination 
among women attending primary health care in Kuwait. Alexandria J Med 49: 281–286. 

38. Sani AM, Yau SL (2018) Relationship between knowledge and practice of breast 
self-examination among female workers in Sokoto, Nigeria. Obstet Gynecol Int J 9: 157–162. 

© 2020 the Author(s), licensee AIMS Press. This is an open access 
article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0) 


