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Cognitive development in babies with exclusive
breastfeeding using Mullen Scale test
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Abstract
Background Breast milk is the best nutrition for babies’ growth
and development. There are many reasons for discontinuation of
exclusive breastfeeding (BF).
Objective To evaluate the impact of exclusive breastfeeding on
babies’ cognitive development.
Methods A cohort study was conducted for full term newborn
babies. They were evaluated for cognitive development using
0XOOHQVFDOHWHVWDWRIDQGPRQWKVt test was used to obtain
mean difference of cognitive values. Logistic regression analysis
was performed to distinguish factors associated with the cognitive
development.
Results One hundred and forty babies were enrolled to this study
 EDELHV ZLWK H[FOXVLYH %) DQG  EDELHV ZLWK QRQH[FOXVLYH
%) 7KHUHZHUHER\V  LQH[FOXVLYHDQGER\V  LQ
QRQH[FOXVLYH%)JURXS0HDQFRJQLWLYHVFRUHDWDJHVL[PRQWKV
ZDVSRLQWVKLJKHUIRUH[FOXVLYH%)JURXSPHDQUDWH
6' DQG 6' IRUH[FOXVLYHDQGQRQH[FOXVLYH%)
respectively. Mean cognitive score at nine months was 1.49 point
KLJKHULQH[FOXVLYH%)JURXSZLWKPHDQUDWH 6' DQG
 6' IRUH[FOXVLYHDQGQRQH[FOXVLYH%)UHVSHFWLYHO\
Logistic regression analysis showed that exclusively breastfed babies
KDGKLJKHUPHDQ0XOOHQFRJQLWLYHVFRUHRI &,
 DQG &, WLPHVDWVL[WKDQGQLQWK
PRQWKUHVSHFWLYHO\WKDQQRQH[FOXVLYH%)
Conclusion Exclusively breastfed babies may have higher mean
score of Mullen cognitive score at sixth and ninth months when
compared with those who are non exclusively breastfed. [Paediatr
Indones 2008;48:278-83].
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reastfeeding (BF) is the primary food for
babies, which is natural and specific for
EDELHV WR IXOILOO WKHLU JURZWK DQG GHYHORS
ment needs.,QWKH8QLWHG6WDWHVLQ
National Immunization Survey found that there were
PRWKHUVZKREUHDVWIHHGDIWHUGHOLYHULQJWKHLU
EDELHVLQWKHKRVSLWDO$PRQJWKHPRQO\WKDW
continued to breastfeed exclusively for six months
DQG RQO\  WKDW FRQWLQXHG WR EUHDVWIHHG XQWLO
one year.5 In Australia the total average of babies who
had breastfeeding exclusively until six months was
,Q,QGRQHVLDDFFRUGLQJWR,QGRQHVLDQ+HDOWK
Demographic Survey (Survey Demografi Kesehatan
,QGRQHVLD  LQ   EDELHV ZHUH EUHDVWIHG
EXW RQO\  EDELHV ZHUH H[FOXVLYHO\ EUHDVWIHG DW
² PRQWKV ZKLOH H[FOXVLYH EUHDVWIHHG GXUDWLRQ
DYHUDJHZDVPRQWKV Survey at outpatient Clinic
'HSDUWPHQWRI&KLOG+HDOWK0HGLFDO6FKRRO8GD\DQD
8QLYHUVLW\ 6DQJODK +RVSLWDO 'HQSDVDU %DOL IRXQG
WKDWWKHUHZHUHPRWKHUVZKREUHDVWIHHGEXWRQO\

)URP WKH 'HSDUWPHQW RI &KLOG +HDOWK 0HGLFDO 6FKRRO 8GD\DQD
8QLYHUVLW\6DQJODK+RVSLWDO'HQSDVDU,QGRQHVLD
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IRUPRWKHUVH[FOXVLYHO\EUHDVWIHG8 Studies on
the benefits of breast milk in comparison to formula
milk with cognitive development showed variations
between children age. On full term babies, long
IROORZXSVWXG\E\+RUZRRGDQG)HUJXVRQ11 found
that there were significant differences on children
RI²\HDUVRIDJHLQWKHLULQWHOOLJHQFHTXRWLHQW
,4 0HWDDQDO\VLVE\$QGHUVRQet al found that
EDELHVZLWKH[FOXVLYHEUHDVWIHHGLQJKDGSRLQWV
higher for cognitive score compared with babies
with formula.
This study aimed to find out whether babies
with exclusive breast feeding had higher cognitive
GHYHORSPHQWFRPSDUHGWRWKRVHZLWKQRQH[FOXVLYH
breast feeding.

Methods
This study was conducted from August 1stWR
6HSWHPEHUth6XEMHFWVZHUHDOOEDELHVZKR
were born at Balai Kesehatan Ibu dan Anak (BKIA)
3HNDPELQJDQ RXWSDWLHQW FOLQLF 'DXK 3XUL :HVW
'HQSDVDU3ULPDU\+HDOWK&DUH,QFOXVLRQFULWHULDZHUH
IXOOWHUPEDE\ ²JHVWDWLRQDOZHHNV ELUWKZHLJKW
RI ² JUDPV DQG ERUQ DW Balai Kesehatan
Ibu dan Anak (BKIA) 3HNDPELQJDQ RXWSDWLHQW
FOLQLF 'DXK 3XUL :HVW 'HQSDVDU ([FOXVLRQ
criteria were baby with severe congenital anomaly,
severe asphyxia, hearing defect, and vision defect.
5HDVRQIRUGURSSLQJRXWZHUHVHSVLVEUDLQLQIHFWLRQ
PHQLQJLWLV HQFHSKDOLWLV EUDLQ DEVFHVV  QRQ

Tabel 1.$CUGNKPGUEJCTCEVGTKUVKEUQHUVWF[UWDLGEVU

Sex, (%)
Male
Female
/QVJGTGFWECVKQP 
Low
Moderate
High
(CVJGTGFWECVKQP 
Low
Moderate
High
/QVJGTQEEWRCVKQPCN 
*QWUGYKHG
Government employee
2WDNKEGORNQ[GG
(CVJGTQEEWRCVKQPCN 
Jobless
Government employee
2WDNKEGORNQ[GG
Parity (%)
Primipara
/WNVKRCTC
)TCPFGOWNVKRCTC
Birth weight, mean (SD) grams
Sixth month body weight, mean (SD) grams
Ninth month body weight, mean (SD) grams
*GCFEKTEWOHGTGPEGOGCP 5& EO
5KZOQPVJJGCFEKTEWOHGTGPEGOGCP 5& EO
0KPGOQPVJJGCFEKTEWOHGTGPEGOGCP 5& EO

'ZENWUKXG$(
(n=70)

0QPGZENWUKXG$(
(n=70)

34 (48)
36 (51)

37 (52)
33 (47)

8 (11)
42 (60)
20 (28)

5 (7)
32 (45)
33 (47.1)

0
22 (31)
48 (68)

1 (1)
29 (41)
40 (57)

51 (72)
14 (20)
5 (7)

11 (15)
12 (17)
47 (67)

4 (5)
31 (44)
35 (50)

3 (4.3)
28 (40)
39 (55.7)

19 (27)
20 (28)
31 (44)
3139.3 (0.38)
7454 (0.58)
8413 (0.49)
34.6 (1.01)
41.9 (1.63)
44.8(1.26)

40 (57)
19 (27)
11 (15)
3219.3 (0.36)
7374 (0.47)
8311 (0.40)
34.8 (0.81)
41.9 (1.32)
44.6(1.21)

Paediatr Indones, Vol. 48, No. 5, September 2008279

I G. Maharditha et al: Cognitive development in babies with exclusive breastfeeding

infection brain anomaly (brain tumor, epilepsy, long
seizure, intracranial hemorrhage), hyperbilirubinemia,
chronic disease (chronic diarrhea, tuberculosis, etc),
and refusal to join study.
6DPSOH VL]H ZDV FDOFXODWHG WR REWDLQ 
SRZHU DQG  VLJQLILFDQFH OHYHO 3  DQG 
FOLQLFDO GLIIHUHQFHV 7KHUH ZHUH  EDELHV IRU HDFK
JURXS H[FOXVLYH DQG QRQH[FOXVLYH EUHDVWIHHGLQJ
babies. Babies who had formula milk since birth were
FDWHJRUL]HGDVQRQH[FOXVLYHEUHDVWIHHGLQJEDELHVDQG
follow up measurement was performed every month
at Balai Kesehatan Ibu dan Anak (BKIA)3HNDPELQJDQ
outpatient clinic. Babies who just had breast milk since
birth and continued to be given breast milk every
month during follow up until four months of age defined
as exclusive breast feeding babies. Author was blind
DERXWEDELHVVWDWXVZKHWKHUH[FOXVLYHRUQRQH[FOXVLYH
breastfed during study period.
Mullen cognitive development test was measured
as primary outcomes at six and nine months old during
follow up at clinic and parents were contacted to have
appointment time at clinic. If parents did not come
on the appointment time, author conducted home
visitation seven days after the appointment time. If baby
ZDVLOODWIROORZXSWLPHIROORZXSZLOOEHFRQWLQXHG
XQWLOGD\0HDVXUHPHQWSHUIRUPHGXVLQJ7KH0XOOHQ
Scales of Early Learning, American Guidance Service
(AGS) Edition. Secondary outcome was measured based
on five categories: gross motor development, fine motor
development, expressive language, receptive language,
and visual reception. Babies were then grouped into
age group and row score found for each category and
adjusted for age. Raw score then converted into C3
table to get cognitive T score.
Data were presented as mean and proportion
for each study group. Independent t test was applied
in order to determine independent and dependent
variable association. General linear model analysis was
performed to determine cognitive development for
both groups at six and nine months. Relation between
independent variable (numerical and nominal) with
dependent variable (nominal dichotomous) was
determined using multiple logistic regression
On multivariate logistic regression analysis, we
changed cognitive score to dichotomous variables
VXFKDVXSSHUPHDQVFRUHDQGORZHUPHDQVFRUH3
score and confidence interval was obtained for each
VWDWLVWLF 6WDWLVWLFDO VLJQLILFDQFH ZDV VHW DW 3
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Intention to treat analysis was performed when drop
RXWVXEMHFWVZHUHPRUHWKDQ

Results
'XULQJWKHVWXG\SHULRGWKHUHZHUHEDELHVERUQDQG
RQO\ZHUHHQUROOHGLQWKHVWXG\7KLUW\VL[EDELHV
ZHUH H[FOXGHG EHFDXVH RI DVSK\[LD   FRQJHQLWDO
DQRPDO\  ORZELUWKZHLJKW  DQGSDUHQWVUHIXVHG
to join study (9). After consecutive sample collection,
ZHDOORFDWHGEDELHVIRUHDFKJURXS
During six months follow up, there were no
GURS RXWV ZKLOH GXULQJ QLQH PRQWKV IROORZXS 
DQG  EDELHV GURSSHG RXW IURP H[FOXVLYH DQG QRQ
exclusive groups, respectively. From exclusive breast
IHHGLQJJURXSGURSRXWRFFXUUHGGXHWRWKHLUSDUHQWV
moved to another region. Drop out in non exclusive
breast feeding was caused by their parents moved to
DQRWKHUUHJLRQ  KDYLQJIHEULOHVHL]XUH  KDYLQJ
intracranial hemorrhage (1) (Figure 1). Table 1
showed subjects’ characteristics for each group.
Cognitive score at six months inn exclusive
EUHDVWIHHGLQJJURXSZDVDQGLQQRQH[FOXVLYH
EUHDVWIHHGLQJJURXSZDV 3  7KHVDPH
UHVXOWV ZHUH DOVR IRXQG DW QLQH PRQWKV RI DJH WKH
FRJQLWLYH VFRUH LQ H[FOXVLYH DQG LQ QRQH[FOXVLYH
EUHDVW IHHGLQJ ZDV  DQG  UHVSHFWLYHO\
3   Table 2).
On multivariate logistic regression analysis
(Table 3), we found that the babies who had exclusive
BF probably had higher mean score of Mullen
FRJQLWLYHVFRUH &,WR DQG
 &,WR WLPHVDWVL[DQGQLQH
months old respectively rather than non exclusive
BF.

Discussion
Child cognitive development is influenced by
genetic and environmental factors. The child has
a genetically determined potential for cognitive
GHYHORSPHQW+RZHYHUHQYLURQPHQWDOIDFWRUVVXFK
as adequate nutrition and the parents’ ability to create
a good and stimulating home environment may also
have a positive influence on the child’s cognitive
development.
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Babies born in Pekambingan (BKIA)
,WN[UVŌ&GUGODGTVJ
(176 babies)

5WDLGEVGPTQNNGFVQUVWF[
(n = 140)

'ZENWUKXGDTGCUVHGGF
(n = 70)

'ZENWUKQPU
21: Asphyxia
2: Congenital defect
.$9
4GLGEVVQUVWF[

0QV'ZENWUKXGDTGCUVHGGF
(n = 70)

5KZOQPVJUQWVEQOG
(n = 70)

Six months
QWVEQOG
(n = 70)

0KPGOQPVJUQWVEQOG
(n =67)

Drop out: 3
Moved : 3

0KPGOQPVJUQWVEQOG
(n =64)

Drop out: 6
Moved : 4
5GK\WTG
ICB
:1

Figure 1.&KCITCOQHUVWF[ƀQY

Table 2. 6UEQTGFGUETKRVKQPHTQO/WNNGP6GUV
)TQWR
P

95% CI

(n =70)
41.69 (3.34)

0.21

-0.36 to 1.59

40.51 (1.98)

40.09 (1.61)

0.16

-0.17 to 1.03

45.40 (2.89)
45.20 (2.91)
43.20 (2.41)

44.57 (2.31)
44.90 (2.36)
43.34 (2.99)

0.06
0.50
0.76

-0.05 to 1.70
-0.58 to 1.19
-1.05 to 0.77

'ZENWUKXG$(

Non-excl BF

Sixth months
Gross motor

(n = 70)
42.30 (2.39)

Fine motor
8KUWCNTGEGRVKQP
4GEGRVKXGNCPIWCIG
'ZRTGUUKXGNCPIWCIG
Ninth months

(n = 67)

(n = 64)

Gross motor
Fine motor
8KUWCNTGEGRVKQP

42.75 (2.70)
43,84 (2,84)
44.33 (2.58)

42.36 (2.94)
43.61 (2.86)
43.72 (1.96)

0.44
0.65
0.13

-0.63 to 1.29
-0.69 to 1.26
-0.07 to 1.75

4GEGRVKXGNCPIWCIG
'ZRTGUUKXGNCPIWCIG

43.07 (2.54)
43.60 (2.22)

43.22 (2.43)
43.55 (2.38)

0.74
0.90

-0.92 to 0.77
-0.65 to 0.93
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Cognitive development estimate

Estimated Marginal Means

175.5
175.0
174.5
174.0

+PHCPVITQWRU
173.5

GZENWUKXG

173.0

PQPGZENWUKXG

172.5 1

2

Cognitive

Figure 2. /WNNGPŏUEQIPKVKXGUEQTGFGXGNQROGPVGUVK
mation on sixth and ninth month

The actual mechanisms of improved cognitive
GHYHORSPHQW ZLWK EUHDVWIHHGLQJ UHPDLQ XQNQRZQ
however, breast milk contains a complex array
of nutrients, tropics factors, and other bioactive
ingredients. Docosahexaenoic acid is found abundant
in human milk and rapidly incorporated into the
central nervous system during the first three months
of life. Milk levels of Choline and possibly Taurine
may have an effect, as may numerous other peptides
and oligosaccharide components. The act of BF may
also favor infant’s intellectual development through
LQFUHDVHGPRWKHULQIDQWSRVLWLYHLQWHUDFWLRQUHVXOWLQJ
LQEHWWHUORQJWHUPUHODWLRQVKLSV%)LVDOVRWKRXJKW
to elicit beneficial hormonal responses in mothers,
reducing stress and depression and resulting in
improved care quality.3,4

In this study, we found that mean cognitive
scores were higher for exclusive breastfeeding babies,
1.41 point higher at six months of age and 1.49 point
higher at nine months of age (Table 1 and Figure
1). Similar result was also found by Anderson et al
that showed that full term babies with exclusive
EUHDVWIHHGLQJIRUIRXUPRQWKVKDGSRLQWVKLJKHU
FRJQLWLYH GHYHORSPHQW VFRUH -RKQ +RUZRRG DQG
Ferguson11VKRZHGVLJQLILFDQW,QWHOOLJHQFH4XRWLHQW
,4  GLIIHUHQFHV RQ WKHLU ORQJ IROORZ XS VWXG\ WKDW
SHUIRUPHGXQWLO²\HDUVRIDJH7KH\DOVRIRXQG
that reading capability was also significantly higher
for exclusive breastfeeding group.
Nancy et al13 performed study that compared
full term babies who were given breast milk, formula,
DQG $5$ DQG '+$ VXSSOHPHQWDWLRQ 6KH DOVR
VKRZHGWKDWWKHUHZHUHGLIIHUHQFHVRQ,4UHFHSWLYH
and expressive language, motor function, and visual
function after 39 months of age evaluation. But in
this study, on exclusive breastfeeding group, Mullen
cognitive score was higher, but this was not statistically
significant. Mean rate differences were 1.44 and
ZLWK3 DQG3 DWDJHVL[DQGQLQH
months.
We evaluated cognitive development score at six
and nine months of age due to limited time only. We
performed six month of age evaluation associated to
brain development acceleration and nine month of
age due to measles immunization, so it will be easier
to meet them.
On logistic regression multivariate analysis we
found the babies who were exclusive BF probably have
KLJKHU PHDQ VFRUH RI 0XOOHQ FRJQLWLYH VFRUH 
&, DQG &,
14.949) times at sixth and ninth month respectively

Table 3./WNVKXCTKCVGCPCN[UKUHQTHCEVQTUVJCVCUUQEKCVGFVQEQIPKVKXGFGXGNQROGPVQPUKZVJCPFPKPVJOQPVJ
Sixth month
Intercept
/QVJGTGFWECVKQP
/QVJGTQEEWRCVKQP
Parity
)TQWR$(

B

P

-1.364
-1.510
0.415
0.688
1.560

0.233
0.201
0.518
0.248
0.072

Ninth month

Exp(B)
0.221
1.515
1.989
4.761

95% CI

B

P

Exp(B)

95% CI

0.022 to 2.232
0.430 to 5.336
0.619 to 6.395
1.341 to16.907

-2.026
0.613
0.628
0.209
1.489

0.074
0.432
0.315
0.718
0.066

1.847
1.874
1.233
4.431

0.400 to 8.521
0.550 to 6.387
0.396 to 3.839
1.313 to 14.949

2UKIPKſECPVNGXGN'ZR $ 1FF4CVKQ%+%QPſFGPV+PVGTXCN
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rather than non exclusive BF. Similar study by Gomez
and Sanchiz et al14 found that the mental development
LQGH[ ZHUH  SRLQWV KLJKHU LQ EDELHV ZKR ZHUH
breastfed for longer than 4 months than in those with
OHVVEUHDVWIHGSHULRG
Limitations on this study include short time
follow up, grouping, and other factors like stimulation
that were given to babies, raising pattern, and
anemia, genetic and other factors that were not
evaluated in this study. It will be necessary to improve
study design in the future, so exclusive breastfeeding
impact on babies’ cognitive development is better
understood.
We concluded that babies who were exclusively
breastfed tended to have higher mean score of
Mullen cognitive score at six and nine months of age
WKDQWKRVHZKRZHUHQRQH[FOXVLYHO\EUHDNIDVW
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