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Abstract

Background: Breastfeeding is the normal way of providing young infants with the nutrients they need for 
healthy growth and development. The WHO recommends exclusive breastfeeding for the first six months of life, 
after which infants should receive nutritionally adequate and safe complementary foods while breastfeeding 
continues up to two years of age or beyond. This research focuses on breastfeeding of children and its relationship 
to their motor and cognitive development.

Objective: To assess the development (motor and cognitive) in children aged 5 years who have been breastfed 
and who have been not.

Material and Methods

Study Design: Cross-sectional Study

Study Setting and duration: Duration of the study was 3 months.

Setting: Children visiting pediatric OPD of Capital Development Authority (CDA) Hospital, Islamabad, Pakistan.
Inclusion criteria: We will select children aged 5 years whose mothers have given consent for the data collection

Data Collection and analysis: Data Analysis will be done using SPSS version 17.Initial Analysis will include 
frequency distribution and calculation of descriptive statistics e.g. mean median mode and standard deviation

Results: In our study we included 250 subjects following our inclusion criteria. Of 250 subjects 152 were male 
60.80% and 98 were female 39.20 % (Graph No. 1). Of these 250 children 83 (33.2%) were school going and 
167 (66.8%) were not (Table No. 1).

We developed a scale to evaluate the motor and cognitive development of these subjects and found out that10 
(50 %) of the non-breastfed children fell in the Poor (score 1-4) category while only 1 (0.4 %) who was breastfed 
also fell in this category. Making a total of 11 (4.4 %) out of 250 subjects belonging to the Poor category. 7 (35 
%) of the non-breastfed children and 23 (10 %) of the breastfed children belonged to the Average (score 4-8) 
group. Making a total of 30 (12 %) out of 250 subjects belonging to the Average group. 3 (15 %) of 
the non-breastfed subjects and 206 (89.6 %) of the breastfed subjects fell in the Good (score 8-12) category. 
Making a total of 209 subjects out of 250 in the Good category. (Table No. 9)

Conclusions: Breast feeding has a strong relationship with the motor and cognitive development of the 
children.
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Introduction
Breastfeeding is the normal way of providing young infants with the nutrients they need for healthy growth 
and development. The WHO recommends exclusive breastfeeding for the first six months of life, after which 
“infants should receive nutritionally adequate and safe complementary foods while breastfeeding continues up 
to two years of age or beyond. [1]A vast majority of mothers can and should breastfeed. Only under exceptional 
circumstances can a mother’s milk be considered unsuitable for her infant. There are many factors which 
influence breastfeeding like mother’s education, work status, health status and age. Highly educated, working 
and young aged mothers breastfeed for shorter durations. Also those women who give birth by c section are 
less likely to breastfeed. [2] Breast milk is made from nutrients in the mother’s bloodstream and bodily stores. 
Breast milk has just the right amount of fat, sugar, water, and protein that is needed for a baby’s growth and 
development. [5] The composition of breast milk changes depending on how long the baby nurses at each session, 
as well as on the age of the child.

Colostrum (also known as beestings or first milk) is a form of milk produced by the mammary glands 
in late pregnancy and the few days after giving birth. What colostrum lacks in volume it makes up for in 
power. Some people refer to colostrum as “high octane” milk. It’s full of antibodies and immunoglobulins, 
which not only help protect newborns as they come into our world of bacteria and viruses, but also has a 
laxative effect that helps them expel the tarry first stools called meconium. [12]The quality of a mother’s 
breast milk may be compromised by smoking, alcoholic beverages, caffeinated drinks, marijuana, 
methamphetamine, heroin, and methadone. [6] Breastfeeding is a very personal decision. Many women have 
their own beliefs and feelings about whether or not they want to. “The American Academy of Pediatrics 
and the American Dietetic Associating promote breastfeeding as the BEST source of infant nutrition” 
Breastfeeding is a complete nutrition that is easy for the baby to digest, which promotes to the child eating 
more often due to faster digestion. It also helps in the jaw development of the baby because breastfeeding is 
more difficult; it helps strengthen the child’s jaw. It also decreases allergies, decreases risk of diabetes and silica 
and decrease risk of SIDS. There are also controversial benefits of decreased risk for obesity in adulthood and 
improved cognitive development. [3] Longer breastfeeding has also been associated with better mental health 
through childhood and into adolescence. [4]

Research shows that breastfeeding has significant health benefits for mothers. Breastfeeding assists the uterus 
return to its pre-pregnant state faster, can help women to lose weight after baby’s birth, reduces the risk of 
ovarian cancer and pre-menopausal breast cancer, reduces the risk of osteoporosis and reduces the risk of 
mothers with gestational diabetes developing Type 2 diabetes. [13]

A substantial body of evidence suggests a benefit on cognitive development in infants as a result of breastfeeding. 
Several population studies have been conducted, the majority of which show a positive cognitive development 
in breastfed individuals. Not only breastfeeding but also the duration of breastfeeding has been reported 
to influence development in infants.Horwood LJ and Fergusson DM have shown that increasing duration of 
breastfeeding is associated with higher scores on measures of cognitive ability. [7] Also, Pollock JI [8] and PJ 
Quin [9] have reported a positive relation between breastfeeding and cognitive development. But this positive 
association is not at all universal.

There are other researches too, which have been reported to show no association between breastfeeding and 
development. Silva et al [10], Jacobson et al [11], Wigg et al [18] have shown that the difference between breastfed and 
bottle-fed infants is not statistically significant in terms of development.Several studies have also been reported 
that show that a large number of social and parental education factors, that could reasonably be expected to 
influence child development independently, without the effect of breast feeding.

At the end of this research we will be able to point out the effect of breastfeeding on development; both motor 
and cognitive.
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Objectives
The objective of this study was to assess the development (motor and cognitive) in children aged 5 years who 
were breast fed and who were not breast fed.

Operational Definition
Development

Development is the gradual process of change and differentiation from a simple to a more advanced level of 
complexity. In humans the physical, mental, and emotional capacities that allow complex adaptation to the 
environment and function within society are acquired through growth, maturation, and learning. [14]

Cognitive Development

Cognitive development is the process of acquiring intelligence and increasingly advanced thought 
and problem-solving ability from infancy to adulthood. [15]

Motor Development

Motor development is the growth of muscular coordination in a child. [16]

Breastfeeding

Breastfeeding is the normal way of providing young infants with the nutrients they need for healthy growth and 
development. Exclusive breastfeeding is recommended up to 6 months of age, with continued breastfeeding 
along with appropriate complementary foods up to two years of age or beyond. [1]

Material and Methods
Study Design

It was a cross sectional study

Study Setting

The study was conducted in the Pediatric OPD of Capital Development Authority (CDA) Hospital, Islamabad. 

Duration of Study

The duration of the study was three months i.e. 31 March, 2014 to 30th June, 2014. 

Sample Size

The sample size consisted of 250 children. 

Sampling Technique

The sampling technique we used was non probability / purposive sampling. 

Sample Selection
Inclusion Criteria

We selected children aged 5 years whose mothers gave consent for the data collection.

Exclusion criteria

All children of the age less than 5 and more than 5 and whose mothers did not give consent for data collection 
were excluded from our research.

Breastfeeding and Development in Children Aged 5 Years
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Data Collection Procedure
250 children those selected their mothers were interviewed regarding history of breast feeding, cognitive 
motor development were assessed on a structured  questionnaire and was scored as good average or poor and 
correlation was done with breast feeding. 

Data Analysis Procedure
Data Analysis was done using SPSS version 17. Analysis includes frequency distribution and calculation of 
descriptive statistics e.g. means median mode and standard deviation.

Results and Main Findings

Graph1. Gender of Respondents

Table1. Schooling of Child

Frequency Percent Valid Percent Cumulative Percent
Valid No 167 66.8 66.8 66.8

Yes 83 33.2 33.2 100.0
Total 250 100.0 100.0

Table2. Statistics

Age of Mother Age of Father Total family income
N Valid 250 250 250

Missing 0 0 0
Mean 31.06 36.90 40414.00
Median 30.50 37.00 40000.00
Mode 30 37 50000
Std. Deviation 2.794 3.915 11560.284
Minimum 24 29 10000
Maximum 40 49 100000

Breastfeeding and Development in Children Aged 5 Years
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Graph2. Total Family Income

Graph3. Total no. of Siblings
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Table3. Breast feeding among Children

Breast feeding to current Child Breast feeding to all children’s
Frequency Percent Frequency Percent

Valid No 20 8.0 6 2.4
Yes 230 92.0 244 97.6
Total 250 100.0 250 100.0

Graph4. Duration of Breastfeeding

Graph5. Reason of Breastfeeding
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Graph6. Reason of Non-Breastfeeding

Table4. MothersPerception Frequencies (yes)

Responses Percent of Cases
N Percent

Role of Breastfeeding in development of child 229 33.4% 91.6%
Benefits of breast feeding advised by doctor 244 35.6% 97.6%
Consider breastfeeding for another child in future 143 20.8% 57.2%
Formula Mild added with breastfeeding 54 7.9% 21.6%
Bad Effect of bottle feeding on child development 16 2.3% 6.4%
Total 686 100.0% 274.4%

a. Dichotomy group tabulated at value 1

Table5. Mothers Perception and practices

Breast feeding to current Child
TotalNo Yes

Role of Breastfeeding in development of child 18 211 229
90.0% 91.7%

Benefits of breast feeding advised by doctor 20 224 244
100.0% 97.4%

Consider breastfeeding for another child in future 1 142 143
5.0% 61.7%

Formula Mild added with breastfeeding 5 49 54
25.0% 21.3%

Bad Effect of bottle feeding on child development 1 15 16
5.0% 6.5%

Total 20 230 250

Breastfeeding and Development in Children Aged 5 Years
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Table6. ChildDevelopment Frequencies

Responses Percent of 
CasesN Percent

CS1:Count to five 219 9.3% 87.6%
CS2: Knows address 196 8.3% 78.4%
CS3: Can point to and name colors 199 8.4% 79.6%
CS4: Can Match Commonly related objects 193 8.2% 77.2%
CS5: Extended attention spasm 177 7.5% 70.8%
CS6: Understanding of time 172 7.3% 68.8%
FMS1: Cuts on a straight line 182 7.7% 72.8%
FMS2: Can copy simple figures 190 8.0% 76.0%
FMS3: Can type few capital letters 209 8.8% 83.6%
GMS1: Can Jump forward as many as ten times without falling 214 9.1% 85.6%
GSM2: Can Walk backwards in a line 204 8.6% 81.6%
GSM3: Can Swing a bat 208 8.8% 83.2%

Total 2363 100.0% 945.2%
a. Dichotomy group tabulated at value 1.

Table7. Child Development Indices

Breast feeding to current Child
TotalNo Yes

CS1:Count to five 13 206 219
65.0% 89.6%

CS2: Knows address 7 189 196
35.0% 82.2%

CS3: Can point to and name colors 11 188 199
55.0% 81.7%

CS4: Can Match Commonly related objects 11 182 193
55.0% 79.1%

CS5: Extended attention spasm 9 168 177
45.0% 73.0%

CS6: Understanding of time 8 164 172
40.0% 71.3%

FMS1: Cuts on a straight line 9 173 182
45.0% 75.2%

FMS2: Can copy simple figures 6 184 190
30.0% 80.0%

FMS3: Can type few capital letters 10 199 209
50.0% 86.5%

GMS1: Can Jump forward as many as ten 
times without falling

11 203 214
55.0% 88.3%

GSM2: Can Walk backwards in a line 13 191 204
65.0% 83.0%

GSM3: Can Swing a bat 4 204 208
20.0% 88.7%

Total 20 230 250

Breastfeeding and Development in Children Aged 5 Years
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Table8. Statistics

TotalScore
N Valid 250

Missing 0
Mean 9.4520
Median 10.0000
Mode 10.00
Std. Deviation 1.80575
Minimum 2.00
Maximum 12.00

Graph7. Histogram

Graph8. Total Score
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Table9. Total Score * Breast feeding to current Child Cross tabulation

Breast feeding to current 
Child

TotalNo Yes
Total Score Poor (Score 1 - 4) Count 10 1 11

% within Breast feeding 
to current Child

50.0% .4% 4.4%

Average (Score (4 -8) Count 7 23 30
% within Breast feeding 
to current Child

35.0% 10.0% 12.0%

Good (Score 8 -12) Count 3 206 209
% within Breast feeding 
to current Child

15.0% 89.6% 83.6%

Total Count 20 230 250
% within Breast feeding 
to current Child

100.0% 100.0% 100.0%

Table10. Chi-Square Test

Chi-Square Tests

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 124.556a 2 .000

Results
In our study we included 250 subjects following our inclusion criteria. Of 250 subjects 152 were male 60.80% 
and 98 were female 39.20 % (Graph No. 1). Of these 250 children 83 (33.2%) were school going and 167 
(66.8%) were not (Table No. 1). The mean age of mother was 31.06 years and that of father was 36.90, the 
median was 30.50 and 37.00 respectively. Mode of age of mothers was 30 and that of fathers was 37, while 
Standard Deviation was 2.794 and 3.915 respectively. The mean total family income was Rs.40414.00, the 
median of the income was 40000, mode was 50000 and Standard Deviation was 11560.284 (Table No. 2). The 
income of 20 families (8%) was less than Rs 25000/month, of 193 families (77.20%) was between Rs.25000 
– 50000 per month, of 36 families (14.40%) was between Rs.50000 – 75000 per month while only one family 
(0.40%) had an income higher than Rs.75000 (Graph No. 2). 52 (20.80%) subjects had 2 siblings, 130 (52.00%) 
had 3 siblings and 68 (27.20%) had 4 (Graph No. 3).

Out of 250 subjects 230 (92.0%) were breastfed while 20 (8.0%) were not. 244 (97.6%) families had all their 
children breastfed while 6 (2.4%) families had not (Table No. 3). 164 (65.60 %) subjects out of the 250 in our 
study were breastfed up to 24 months while 66 (26.40%) were breastfed up to 12 months and 20 (8%) subjects 
were not breastfed (Graph No. 4). 195 (84.78 %) subjects stated that the reason of breastfeeding were their 
religious beliefs while 35 (15.22 %) stated the reason to be the doctor’s advice (Graph No. 5). 13 (65.00%) 
subjects were not breastfed because of some disease, 5 (25.00 %) were not breastfed because of another 
pregnancy and the mothers of 2 (10%) subjects were too weak to breastfeed (Graph No. 6).

11 (4.40 %) subjects had a total score between 1-4, 30 (12.00 %) had a score of 4-8, while 209 (83.60 %) 
had a score between 8-12. Score of 1-4 was considered poor, score of 4-8 was considered average and 8-12 
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was considered a good score. This scoring system was based on the tests we performed on the subjects that 
analyzed the motor and cognitive development of subjects. A total of 12 such tests were performed, each having 
a score of 1 (Graph No. 8). 

10 (50 %) of the non-breastfed children fell in the Poor (score 1-4) category while only 1 (0.4 %) who was 
breastfed also fell in this category. Making a total of 11 (4.4 %) out of 250 subjects belonging to the Poor category. 
7 (35 %) of the non-breastfed children and 23 (10 %) of the breastfed children belonged to the Average (score 
4-8) group. Making a total of 30 (12 %) out of 250 subjects belonging to the Average group. 3 (15 %) 
of the non-breastfed subjects and 206 (89.6 %) of the breastfed subjects fell in the Good (score 8-12) category. 
Making a total of 209 subjects out of 250 in the Good category. (Table No. 9). Cognitive and motor 
skills assessed were compared among breast fed and non breast fed and was analyzed using Chi-square. There 
was a statistical significant relationship between cognitive and motor skill socre and breastfeeding. 
(Chi-square = 124.556, P < .000)

Discusson
New studies solidifies the connection between breast-feeding and intelligence, but it’s not the only way that 
mom can influence youngsters’ IQ, even before birth.

While previous studies have drawn a link between breastfeeding and cognition, and even extended an association 
to higher social status, it’s never been absolutely clear whether the connection was due to the breast milk or to 
the bond that the practice builds between mom and child, which can itself enhance brain development. Or, for 
that matter, whether it was mom’s (and dad’s) own education and social status that filtered through in their 
parenting that contributed to their children’s IQ.

But researchers from Boston Children’s Hospital, reporting in JAMA Pediatrics, say they have conducted the most 
comprehensive study to date to flesh out how much breast feeding influences brain development in youngsters. 
They teased away as many factors known to contribute to intelligence as possible, such as mother’s IQ, parental 
income and education, and whether the toddlers spent time in child care outside of the home. They also collected 
detailed information from 1,312 babies and mothers on how long the moms breast fed their babies, whether 
the infants were exclusively breastfed, and how much fish the mothers consumed, since omega-3 fatty acids 
found in some fish are also present in breast milk and known to influence brain development.

In our study Out of 250 subjects 230 (92.0%) were breastfed while 20 (8.0%) were not. 

10 (50 %) of the non-breastfed children fell in the Poor (score 1-4) category while only 1 (0.4 %) who was 
breastfed also fell in this category. Making a total of 11 (4.4 %) out of 250 subjects belonging to the Poor category. 
7 (35 %) of the non-breastfed children and 23 (10 %) of the breastfed children belonged to the Average (score 
4-8) group. Making a total of 30 (12 %) out of 250 subjects belonging to the Average group. 3 (15 %) 
of the non-breastfed subjects and 206 (89.6 %) of the breastfed subjects fell in the Good (score 8-12) category. 
Making a total of 209 subjects out of 250 in the Good category.

The longer the mothers breastfed, the more likely their children were to score higher on  vocabulary tests at age 
3 and on intelligence tests at age 7. Breastfeeding during a child’s first year of life could boost their IQ by about 
four points when they enter school.

Among the most consistently reported benefits of breastfeeding in developed country settings have been 
higher results on IQ tests and other measures of cognitive development among children and adults who had 
been breastfed compared with those who were formula-fed. A meta-analysis by Anderson et al1999 reported 
consistent IQ differences favoring breastfed over formula-fed infants, with most differences in the 2- to 5-point 
range19. Most of the studies included in the meta-analysis were observational in design and were carried out in 
subjects who were born healthy and at term, although a larger difference of 8 points was reported by Lucas et al 
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in follow-up of a randomized trial in preterm infants20. Several of these studies demonstrated a clear 
dose-response relationship, with larger differences associated with longer durations of breastfeeding. With 1 
recent notable exception, studies published since the meta-analysis have been entirely consistent with these 
results and conclusions 21, 22. 

Despite the robustness of the reported findings, many observers remain unconvinced about the cognitive 
benefits of breastfeeding23-24. As mentioned earlier, the evidence is based almost entirely on observational 
studies. The beneficial effect of breastfeeding is unlikely to be explained by the higher socioeconomic status of 
breastfeeding mothers because most studies have controlled statistically for socioeconomic differences. Some of 
the studies have even controlled for maternal IQ, with most studies reporting an attenuated but persistent and 
significant effect.25 On the other hand, the benefits are likely to be confounded by other, more subtle differences 
in the mother’s behavior or her interaction with the infant. These differences are extremely difficult to measure 
and virtually impossible to control for in observational studies.

Our study showed that 89.6 %) of the breastfed subjects fell in the Good (score 8-12) category. Making a total 
of 209 subjects out of 250 in the Good category.

The solution to these methodological problems is a randomized controlled trial, but randomization to 
breastfeeding vs artificial feeding is infeasible and probably unethical. It is, however, both feasible and ethical 
to randomize the participants to a breastfeeding promotion intervention. One strategy would be to promote 
breastfeeding initiation, but most women decide whether to breastfeed early in or even before pregnancy and 
such a strategy is therefore difficult with regard to both timing and logistics. An alternative and more feasible 
strategy is to promote breastfeeding exclusivity and duration among those mothers who have already decided 
to initiate breastfeeding, with analysis by intention to treat. This is the strategy we used in the Promotion 
of Breastfeeding Intervention Trial (PROBIT), a cluster-randomized trial in the Republic of Belarus.27 In this 
article, we describe measures of cognitive development among children enrolled in this trial and followed up 
at age 6.5 years.

Conclusion
Breastfeeding has a strong relationship with the development of children.Children who are breastfed for an 
appropriately long duration show better cognitive and motor skill development. Children who are not breastfed 
or are breastfed for a shorter duration for any reason show poor cognitive and motor development. In third 
world countries like Pakistan, where the education of mothers is still inadequate, much emphasis should be put 
on improving breastfeeding status. 
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Questionnaire
Co-relation of Breastfeeding with Development (Motor and Cognitive) in children aged 5 years

Name of Child: __________________    Age (years):______       Gender:M    /     F

School going: 		  (YES      /      NO)

Name of mother: _________________    Age (years): _____       Religion: _________

Name of Father: _________________    Age (years): ______       Job: ____________

No. of siblings: __________

Address: _____________________________________________________________

Monthly income (PRs.): ____________________

Have you breastfed all your children?	 (YES      /      NO)•	

Have you breastfed the child under research?	 (YES      /      NO)•	

If NO state reason________________________________________________

For how long have you breastfed (in months): ______________ 	•	 If less than 6 months then state reason for 
stopping___________________________

If you did breastfeed please state your reason for doing so?•	

Family pressure		  2) Religious belief		  3) Doctors advice1)	

If you chose not to breastfeed please state your reason for doing so?•	

Weakness			   2)Another pregnancy		 1)	

Any disease 2)	 (specify) ___________ 4) Any medication (specify) ________

Do you think breastfeeding plays any role in the development of child?                        (YES      /      NO      /      •	
DON’T KNOW)

Did the Doctor tell you about the benefits of breastfeeding?  (YES      /      NO)•	

If you had another child would you consider breastfeeding?   (YES  /  NO  /  Don’t know)•	

Have you fed your child with formula milk along with breastfeeding? (YES/NO)•	

What do you think are the effects of bottle feeding on child’s development? •	

Good 1)	 (please specify) ___________  2)  Bad (please specify)___________

No effect                                                           4)  Don’t know2)	
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SKILLS ACTIVITIES
Cognitive Skills Counts to five.o	

Knows street and town where he/she lives.o	

Points to and names six colors.o	

Matches commonly related objects.o	

Has extended attention span.o	

Has increased understanding of time.o	

Fine Motor Skills Cuts on a straight line.o	

Copies simple figures.o	

Types a few capital letters.o	

Gross Motor Skills Jumps forward as many as ten times without falling.o	

Walks backward in a line, heel to toe.o	

Can swing at a stationary ball with a bat.o	
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