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ABSTRACT
Introduction: Breastfeeding has many health benefits, both in the short term and the long term either to infants and their 

mothers. There is an increasing number of studies that report on associations between breastfeeding and long-term protection 
against chronic disease.

Objective: To determine the factor that contributes to the future intention of exclusive breastfeeding among final year medi-
cal and dental students in Universiti Sains Malaysia (USM)

Method: Multilayer Perceptron (MLP) methodology is being applied for assessing the factor which might contribute to the 
future intention of exclusive breastfeeding. After obtaining the list of the factor from the predictor important, the validation 
process will take the place through training and testing assessment. The accuracy and significant factor will be determined, and 
the finding will be used for education purposes and for further research.

Results: There are four factors that contribute most to the future intention of exclusive breastfeeding. The main contributer 
factor to the future intention of exclusive breastfeeding among final year medical and dental students was ethnicity (48%), gen-
der (19%), school (19%) and marital status (14%).

Conclusion: The proposed model is very useful for the prediction and for the inferences of patient's management time with 
the high-risk breastfeeding contributor factors.
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INTRODUCTION

Breastfeeding has many health benefits, both in the short term and 
the long term either to infants and their mothers. There is an increasing 
number of studies that report on associations between breastfeeding and 
long-term protection against chronic disease1). Major long-term benefits 
of breastfeeding to infants listed by the World Health Organization 
includes breastfeeding was associated with higher performance on intel-
ligence tests and cognitive development, reduces the risk of obesity in 
childhood and reduction in the risk of type 2 diabetes2). Short term 
infant benefit includes decreased risk of atopic dermatitis and gastro-
enteritis in the first year of life3). Maternal benefits of breastfeeding 
includes decreased risk of type 2 diabetes, breast, and ovarian cancer. 
Early cessation of breastfeeding or not breastfeeding was associated 

with an increased risk of maternal postpartum depression4). Therefore, 
all major health organizations recommend breastfeeding as the optimal 
source of infant nutrition, with exclusive breastfeeding recommended 
for the first six months of life and complementary foods may be intro-
duced after six months5,7). World Health Organization recommends that 
breastfeeding should be continuing with a minimum of two years7). In 
Malaysia, the overall exclusive breastfeeding rates among infants under 
6 months old had increased from 14.5% in 2006 to 47.1% in 20168,9). 
Researches had been done before determining the future intention of 
university students towards exclusive breastfeeding. A study among uni-
versity students in China found that, 75.1% expressed their future 
breastfeeding intention with males were more likely to report this inten-
tion than females. Students who were reporting being breastfed as an 
infant, having higher breastfeeding knowledge, and having higher atti-
tude were all predictive of intention to breastfeed a future child10). In 
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India, among 307 college female students, 98% wanted to breastfeed 
their child in the future. However, 20.5% of students wanted to give for-
mula feed before 6 months old because they had a poor knowledge 
about exclusive breastfeeding, the age of starting supplementation and 
recommended duration of breastfeeding11). A study among university 
students in Jordan reported that, 80.6% of students had future intention 
to breastfeed or support breastfeeding with female students had higher 
positive feelings and a higher future breastfeeding intention12). A study 
among 377 UiTM students in Malaysia found that, overall students had 
a low level of knowledge and attitude towards breastfeeding with high 
exposure and intent ion to breastfeed especial ly in females. 
Breastfeeding intention was associated with breastfeeding attitude and 
prior breastfeeding exposure13). Prenatal intention to practice exclusive 
breastfeeding for 6 months is a very important factor that will contribute 
to actual practice of exclusive breastfeeding for 6 months' duration. A 
cohort study in New Zealand found that, infants whose parents agreed 
antenatal to breastfeed for > than 6 months were more likely to have 
been breastfed for > than 6 months' duration14). University students are 
considering as highly educated people especially medical and dental 
students. They are the future generation that can show a good example 
to the public by practicing exclusive breastfeeding for six months' dura-
tion. Therefore, this study was conducted to determine the factor that 
contribute to future intention of exclusive breastfeeding among final 
year medical and dental students in Universiti Sains Malaysia.

MATERIAL,  METHODS  AND  RESULTS

There were 162 students involved in this study. Selected student 
was briefed on this study by the researcher for this research and 
informed consent was obtained when the participants fulfil the inclusion 

and exclusion criteria. The next step is the self-administered question-
naire was given to the students to be completed. They have to complete 
the questionnaire during that time and if they have any problem during 
answering the questionnaire, they were free to ask the researcher. Table 
1 summarize the data description of the studied variables. Figure 1 has 
proposed the structural framework of the analysis. Several variables 
have been identified as a dependent variable and an independent vari-
able. The aim of this research is to find out the most factor which has a 
high probability of contribution to future intention of exclusive breast-
feeding among final year medical and dental students in Universiti Sains 
Malaysia. The structural framework of the proposed analysis is given in 
Figure 1. This methodology is being used to capture the factor, and also 
to determine the predictor important among potentials factor which con-
tributes to exclusive breastfeeding among final year medical and dental 
students in Universiti Sains Malaysia (USM). In this methodology, data 
is being partitioned into two categories, training and testing procedure, 
which means to discover the relationship between the target variable 
and the predictors. The details of the analysis are given as follows. 

Phase I: Multilayer Perceptron (MLP) Analysis
From the predictor important in Figure 2, it was observed that four 

potential variables had included in the multilayer perceptron. The big-
gest contribution is 91% of the accuracy of the analysis is proven by 
inserting the four variables which have an association with the future 
intention of breastfeeding. In this case, the MLP architecture consists of 
input, hidden and output nodes. There are four independent variables 
which are ethnicity, gender, school, and marital status. Figure 3 shows 
the architecture of the best (MLP) model with one hidden layer and one 
output layer which is referred to as the future intention of exclusive 
breastfeeding. Data were partitioned into three main layers which are 
input layer, training, and testing. Below is the MLP result of the future 

Table 1. Variable and section description of the selected variable in the study
 Num. Variables Explanation of user variables

 1. Gender 1=  Male, 2 = Female

  Ethnicity 1=  Malay, 2 = Chinese, 3 = India, 4 = Others

 2. School 1=  Dental  Sciences,  2 =  Medical Sciences

 3. Marital Status 1=  Married,  2=  Unmarried

 4. Section A Me and my partner will exclusively breastfeed our children in the future 0 = No,  1 = Yes

 5. Knowledge A Understanding on exclusive breastfeeding practice

 6. Knowledge B Benefit of exclusive breastfeeding to infants

 7. Knowledge C Benefit of exclusive breastfeeding to mothers

 8. Knowledge D Problem with exclusive breastfeeding

 9. Knowledge E Duration of feeding

 10 Knowledge F Breast milk expression

 11 Knowledge G Effective feeding

Figure 1. Conceptual framework for factor determination using SPSS Modeller.
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intention of exclusive breastfeeding. Figure 2 also shows the architec-
ture of the best which is considering four independent variables as 
inputs and one dependent variable which is referred to as the future 
intention of exclusive breastfeeding.

The performance of the multilayer perceptron was evaluated 
through training and testing procedure as shown in Table 2. The training 
dataset for correct measurement is given as 91.03% and the measures of 
accuracy are relatively similar to the testing dataset, which as 95.24%. 
This is a good indicator of an analysis.

Phase II: Surface and Contour Plot Analysis
In this section, the surface and contour plot will be applied, through 

the selected parameter. Below is the indicator that we used for further 
analysis.

Case I: Knowledge A vs. Knowledge and Knowledge E

The contour and surface plots in Figure 3 indicate that the highest 
score of knowledge A (understanding on exclusive breastfeeding prac-
tice) is obtained when the level of knowledge F (breast milk expression) 

and the level of knowledge E (duration of feeding) is high. This area 
appears at the upper right corner of the contour plot as well as the sur-
face plot. These two factors knowledge E and knowledge F and seen to 
give contribute to Knowledge A in this case.

Case II: Knowledge A vs. Knowledge B and Knowledge E

The contour and surface plots in Figure 4 indicate that the highest 
score of Knowledge A (understanding on exclusive breastfeeding prac-
tice) is obtained when the score level of knowledge B (benefit of exclu-
sive breastfeeding to infants) is high. This area appears at the upper of 
the contour plot as well as the surface plot. It is observed that the 
Knowledge G (effective feeding) does not influence the score of 
Knowledge A. Therefore, as the results, effective feeding does not con-
tribute much towards "understanding on exclusive breastfeeding prac-
tice." 

Case III: Knowledge A vs. Knowledge B and Knowledge E

Figure 3 shows the contour and surface plots indicate that the high-
est score of Knowledge A (understanding on exclusive breastfeeding 
practice) is obtained when the score level of knowledge B (benefit of 
exclusive breastfeeding to infants) and Knowledge E (duration of feed-
ing) is high. From the contour plot, this area appears at the right upper 
of the contour plot as well as the surface plot. It is observed that, the 
duration of feeding influence an understanding of exclusive breastfeed-
ing practice. Therefore, as the results, the knowledge of understanding 
on exclusive breastfeeding practice is influenced by the benefit of exclu-
sive breastfeeding to infants and the duration of feeding.

Case IV: Knowledge A vs. Knowledge B and Knowledge E

Figure 4 shows the contour and surface plots indicate that the high-
est score of Knowledge A (understanding on exclusive breastfeeding 

Figure 2. The accuracy of multilayer perceptron (MLP), the predictor important and the architecture of the best (MLP) model with two 
input variables one hidden layer and one output node.

Table 2. The results of Correct, Wrong and Mean Correct for 
Training and  Testing 

Input Variables :
       Ethnicity, Gender, 
       School, Marital Training  Testing

Correct 91.03% 95.24%
Wrong 8.97% 4.76%
Accuracy 93.7% 98.9%
Fold Correct Above 0.774 0.984
 (98.25% of the cases) (97.22% of the cases)
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practice) is obtained when the score of Knowledge D (problem with 
exclusive breastfeeding) is high. From the contour plot in Figure 4, this 
area appears at the upper and the right lower of the contour plot as well 
as the surface plot. It is observed that the respondent who had high 
score knowledge for the problem of exclusive breastfeeding also has 
high score knowledge of understanding on exclusive breastfeeding prac-
tice.

SUMMARY  AND  DISCUSSION

The main focus of this paper is to determine the most significant 
factor which contributes to future intention on exclusive breastfeeding 
practice among final year medical and dental students in Universiti 
Sains Malaysia (USM). In this paper multilayer perceptron, methodolo-
gy was used to determine the most significant factor which might con-
tribute to future intention on exclusive breastfeeding practice. From this 
methodology, it was found that ethnicity (48%), gender (19%), school 
(19%) and marital status (14%) contributed to the future intention of 
exclusive breastfeeding practice. These four factors were validated 
through the MLP procedure. The contribution of every factor is validat-

Figure 3. Contour and Surface Plot of Knowledge A vs. Knowledge B, A vs. Knowledge F; Knowledge E

Figure 4. Contour and Surface Plot of Knowledge A vs. Knowledge B; Knowledge G and Knowledge D



Exclusive Breastfeeding among Final Year Medical and Dental Students594

ed through the multilayer perceptron methodology.
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