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Abstract
Background Breast milk is the ideal food for infants. According 
to the 2007 Indonesian National Household Health Survey, only 
23% of mothers exclusively breastfeed for six months.
Objectives To determine the rate of exclusive breastfeeding 
in Indonesia, to evaluate factors associated with infant feeding 
practices, and to compare the nutritional and developmental 
status between exclusively-breastfed and formula-fed infants. 
Methods A survey was conducted in hospitals located in 17 
provinces in Indonesia. The rate of exclusive breastfeeding 
was calculated. Many variables were investigated as potential 
predictors for exclusive breastfeeding using a multivariable 
logistic regression analysis. Further analysis was performed to 
compare the nutritional and developmental status between 
exclusively breastfed and formula-fed infants at the time of 
survey.
Results From 1,804 infant subjects, the overall rate of exclusive 
breastfeeding was 46.3%, ranging from 10.5% in East Java to 
66.9% in Jambi. Predominant breastfeeding, complementary 
feeding, and formula feeding rates were 14.3%, 8.6%, and 
30.7%, respectively. Maternal unemployment was associated 
with a longer duration of breastfeeding (P=0.000). There were 
significantly more formula-fed infants who were undernourished 
compared to exclusively-breastfed infants (14% vs. 8%, 
P=0.001). There were also significantly more infants in the 
formula-fed group who had abnormal head circumference 
compared to those in the exclusively-breastfed group (9% vs. 6%, 
P=0.031). Child development, as assessed by the Pre-screening 
Developmental Questionnaire, was similar between the two 
groups (P=0.996).
Conclusion The overall rate of exclusive breastfeeding in 
Indonesia is 46.3%. Maternal unemployment is associated with 
longer duration of breastfeeding. Exclusive breastfed infants have 
significant better growth and head circumference compared to 
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Breast milk is the ideal food for infants 
because it contains the complete range of 
nutrients needed for optimal growth and 
development. Exclusive breastfeeding is 

recommended for the first six months of life.1 In 
the United States, 76.9% of mothers breastfeed, but 
only 16.3% of mothers continue breastfeeding for a 
full six months.1 According to the 2007 Indonesian 
National Household Health Survey, the practice of 
exclusive breastfeeding in infants aged 1-3 months 
was 61.7%, but dropped to only 23% by the age of six 
months.2 This data indicates that mothers may lack 
knowledge on the benefits of exclusive breastfeeding. 
For the past four years, the Indonesian government 

formula fed infants, while the development is similar between the 
two groups. [Paediatr Indones. 2016;56:24-31.].
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has endorsed a campaign promoting six months of 
exclusive breastfeeding, followed by supplementation 
with appropriate complementary foods up to two years 
and beyond.

Several factors affect the practice of six months of 
exclusive breastfeeding, including maternal knowledge 
about breastfeeding, family support, and health care 
providers educating mothers on breastfeeding.3 A study 
reported that antenatal education might increase the 
practice of six months of exclusive breastfeeding with 
a relative risk of 2.16 (95%CI 1.05 to 4.43), while 
postnatal education might increase the practice with 
a relative risk of 2.12 (95%CI 1.03 to 4.37).3 

The Indonesian Pediatrics Society performed 
a survey to evaluate breastfeeding practices in 
Indonesia. We aimed to determine the exclusive 
breastfeeding rate and factors associated with infant 
feeding practices in Indonesia, as well as to compare 
the nutritional and developmental status between 
exclusively-breastfed and formula-fed infants.

Methods

This study was based on results from a survey 
conducted by the Indonesian Pediatrics Society. It was 
approved by the Ethics Review Board at the University 
of Indonesia Medical School, Jakarta. The study 
population was selected from women who lived in the 
17 selected provinces, comprising mothers with infants 
aged 0-11 months who gave birth in private hospitals, 
public hospitals, or by midwife assistance. We excluded 
infants who were adopted, severely ill (hospitalized in 
intensive care units), or who had medical indications 
to receive breast milk substitutes, such as maternal 
HIV infection, drug abuse, chemotherapy, maternal 
consumption of anticonvulsant drugs (phelbamate 
or topiramate), or maternal radiotherapy, as well as 
infants with galactosemia or phenylketonuria.  

 Exclusive breastfeeding rate was defined as 
the proportion of infants who received only breast 
milk and no other liquids (including formula milk, 
water, or juice) or solids except for vitamins, mineral 
supplements, or medicines for the first six months of 
life, or at the time of study for infants <6 months of 
age. Predominant breastfeeding rate was defined as 
the proportion of infants who received breast milk and 
liquids, such as juice or honey, but not formula milk, 

from birth to 6 months, or at the time of the survey 
for infants less than 6 months of age. Complementary 
feeding rate was defined as the proportion of infants 
who received breast milk and solids. Formula-fed rate 
was defined as the proportion of infants who did not 
receive breast milk at all or received breast milk for a 
time, but received only formula milk by 6 months of 
age or at the time of the survey for infants less than 
6 months of age. Infant feeding practices were also 
described in this study.

A wide range of variables was investigated 
as potential predictors of exclusive breastfeeding 
including infant gender, twin siblings, gestational age, 
mode of delivery, location of birth (home, primary 
health care provider, midwife practice, private or 
public hospital), as well as maternal age, education, 
background, occupation, and socioeconomic status. 
Socioeconomic status was determined by the families’ 
monthly expenses.

For univariable analysis, differences in the 
proportion of exclusive breastfeeding were assessed 
among the different levels of each factor using 
normalized weights. Chi-square test and odds ratio 
(OR) using 95% confidence interval (95%CI) were 
performed for categorical variables. We also performed 
a multivariable logistic regression analysis to assess 
factors possibly associated with exclusive breastfeeding 
with potential factors as independent variables and 
exclusive breastfeeding as the dependent variable. 
Adjusted OR and 95%CI were reported for the final 
model. Further analysis was performed to compare the 
nutritional and developmental status at the time of 
the survey between exclusively-breastfed and formula-
fed infants. Nutritional status was determined by the 
World Health Organization (WHO) chart of weight-
for-length (z-score).4 Nutritional status was classified 
as overweight (above +2 SD growth curve), well-
nourished (between -2 SD and +2 SD growth curve), 
or malnourished (below -2 SD growth curve). Head 
circumference was also determined by WHO chart of 
head circumference for age.4  Head circumference was 
classified as normal (within the curve) or abnormal 
(below or above the curve). Developmental status 
was assessed by the Pre-screening Developmental 
Questionnaire.5 Developmental status was classified 
as normal, for the ability to perform 9-10 activities 
according to his/her age group; undetermined, for the 
ability to perform 7-8 activities according to his/her 
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age group; or abnormal, for the ability to perform ≤ 
6 activities according to his/her age group. 

Results

Data for the rate of exclusive breastfeeding in 
Indonesia were obtained from 17 provinces: Aceh, 
West Sumatra, Jambi, South Sumatera, Lampung, 
Banten, Jakarta, West Java, Central Java, Yogyakarta, 
East Java, Bali, West Kalimatan, South Kalimantan, 
East Kalimantan, South Sulawesi, and North Sulawesi. 
From 1,804 subjects, the overall rate of exclusive 

breastfeeding was 46.3%, ranging from 10.5% in East 
Java to 66.9% in the Jambi Province. Predominant 
breastfeeding was given to 14.3% subjects, while 
complementary feeding was given to 8.6% subjects, 
aged 0-6 months. As many as 30.7% of subjects did 
not receive breast milk at all or received breast milk 
for a time, but only formula milk by 6 months of age. 
The rate of the various types of feeding, overall and 
by province, are shown in Table 1. 

Further analysis was performed to assess for 
differences between infants who received exclusive 
breastfeeding and those who were formula-fed, in terms 
of growth and development at the time of the study. 

Table 1. Rates of exclusive breastfeeding, predominant breastfeeding, complementary feeding, and formula 
feeding 

                 
   
Area 

   Exclusive
breastfeeding

    n (%)

         Types of feeding
Predominant
breastfeeding

    n(%)

Complementary
    feeding
     n (%)

Formula
feeding
   n (%)

Aceh (n=40) 26 (65) 10 (25.0)   3 (7.5)     1 (2.5)
West Sumatera (n=66)   37 (56.1)   1 (1.5)  11 (16.7)   17 (25.8)
Jambi (n=127)   85 (66.9) 40 (31.5)        -     2 (1.6)
South Sumatera (n=150)   52 (34.7) 12 (8.0)    44 (29.3)   42 (28.0)
Lampung (n=51)   23 (45.1)    9 (17.6)    2 (3.9)   17 (33.3)
Banten (n=150)   34 (22.7) 12 (8.0)    7 (4.7)   97 (64.7)
Jakarta (n=195)  104 (53.3)   30 (15.4)    4 (2.1)   57 (29.2)
West Java (n=120)   78 (65)  6 (5)  12 (10) 24 (20)
Yogyakarta (n=150)   95 (63.3)    8 (5.3)    3 (2.0)   44 (29.3)
Central Java (n=59)   17 (28.8)   16 (27.1)    14 (23.7)   12 (20.3)
East Java (n=38)      4 (10.5)   11 (28.9)    2 (5.3)   21 (55.3)
Bali (n=100) 32 (32) 27 (27)  19 (19) 22 (22)
West Kalimantan (n=57)   19 (33.3)     8 (14.0)    3 (5.3)   27 (47.4)
South Kalimantan (n=72)   33 (40.2)  17 (20.7)    4 (4.9)   18 (22.0)
East Kalimantan (n=150)   55 (36.7)  40 (26.7)  18 (12)   37 (24.6)
South Sulawesi (n=129) 71 (55) 10 (7.8)    6 (4.7)   42 (32.6)
North Sulawesi (n=150)   71 (47.3)    1 (0.7)    4 (2.7)   74 (49.3)
Overall (n=1,804) 836 (46.3) 258 (14.3) 156 (8.6) 554 (30.7)

Table 2. Nutritional, growth, and development status of infants based on feeding type 

Variables Exclusively breastfed Formula fed P value 
Nutritional status (N=1275)
     Overweight, n(%)
     Well-nourished, n(%)
     Under-nourished, n(%)

            48 (6)
          649 (86)
            61 (8)

     34 (7)
   408 (79)
     75 (14) 0.001

Head circumference (N=1275)
     Normal, n(%)
     Abnormal, n(%)

           715 (94)
            45 (6)

   468 (91)
    47 (9) 0.031

Developmental status (N=819)
     Normal, n(%) 
     Undetermined, n(%)
     Abnormal, n(%) 

           425 (91)
            32 (7)
            11 (2)

   302 (86)
     35 (10)
    14 (4) 0.996
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Table 3. Characteristics of subjects from 10 selected provinces 

Characteristics
   Exclusive 

breastfeeding
    (n=391)

Predominant 
breastfeeding

    (n=174)

Complementary      
      feeding
       (n=81)

Formula feeding
     (n=236)   Total

(n=882)
Infant age, n (%)
     1-3 months
     4-6 months
     7-9 months
     10-12 months

    181 (53)
    117 (42)
      46 (34)
      47 (38)

     85 (25)
     53 (19)
     21 (15)
     15 (12)

          4 (1)
        30 (11)
        30 (22)
        17 (14)

      70 (21)
      80 (29)
      40 (29)
      46 (37)

   340
   280
   137
   125

Infant gender, n (%)
     Male
     Female

    192 (42)
    199 (47)

     93 (21)
     81 (19)

        38 (8)
        43 (10)

     132 (29)
     104 (24)

   455
   427

Birth order, n (%)
     1st child
     2nd child
     3rd child
     4th or 5th child

    175 (43)
    149 (50)
      53 (44)
      14 (25)

     83 (20)
     48 (16)
     25 (21)
     18 (32)

        30 (7)
        32 (10)
        11 (9)
          8 (14)

     117 (29)
       71 (24)
       32 (26)
       16 (29)

   405
   300
   121
     56

Twin siblings, n (%)
     Yes
     No

      16 (38)
    375 (45)

       8 (19)
   166 (20)

          5 (12)
        76 (9)

       13 (31)
     223 (26)

     42
   840

Gestational age, n (%)
     Full term
     Preterm

    366 (45)
      25 (35)

   159 (20)
     15 (21)

        80 (10)
          1 (1)

     205 (25)
       31 (43)

   810
     72

Mode of delivery, n (%)
     Vaginal
     C-section

    282 (46)
    109 (41)

   115 (19)
     59 (22)

        73 (12)
          8 (3)

     143 (23)
       93 (34)

   613
   269

Birth location, n (%)
     Home
     Primary health care provider
     Midwife practice
     Private hospital
     Public hospital

      14 (39)
      12 (36)
      83 (41)
    184 (46)
      98 (46)

       9 (25)
       7 (21)
     36 (18)
     71 (18)
     51 (24)

          7 (19)
          5 (15)
        35 (17)
        21 (5)
        13 (6)

         6 (17)
         9 (27)
       47 (23)
     123 (31)
       51 (24)

     36
     33
   201
   399
   213

Maternal age, n (%)
     ≤24 years
     25-34 years
     ≥35 years

      83 (41)
    271 (48)
      37 (33)

     42 (21)
   107 (19)
     25 (22)

        26 (13)
        43 (7)

        12 (11)

       51 (25)
     147 (26)
       38 (34)

   202
   568
   112

Socioeconomic level, n (%)
     1 (lowest)
     2
     3
     4
     5 (highest)

      92 (52)
      52 (40)
      27 (38)
      93 (38)
    127 (49)

     23 (13)
     28 (22)
     20 (28)
     56 (23)
     47 (18)

          7 (4)
        11 (8)
          8 (11)
        23 (9)

        32 (12)

       54 (31)
       39 (30)
       16 (23)
       72 (30)
       55 (21)

   176
   130
     71
   244
   261

Maternal education, n (%)
     No formal /primary school
     Junior high
     Senior high
     Diploma/Univ
   Postgraduate

      25 (32)
      64 (44)
    174 (44)
    112 (46)
      16 (80)

     13 (17)
     34 (23)
     79 (20)
     46 (19)
       2 (10)

        15 (20)
        19 (13)
        36 (9)
        11 (5)

           -

       24 (31)
       30 (20)
     108 (27)
       72 (30)
         2 (10)

     77
   147
397
241
  20

Paternal education, n (%)
     No formal /primary school
     Junior high
     Senior high
     Diploma/Univ
    Postgraduate

      21 (39)
      38 (36)
    197 (43)
    113 (47)
      22 (74)

       7 (13)
     23 (22)
     99 (22)
     41 (17)
       4 (13)

        14 (26)
        10 (10)
        42 (9)
        14 (6)
          1 (3)

       12 (22)
       33 (32)
     118 (26)
       70 (30)
         3 (10)

  54
104
456
238
  30

Maternal occupation, n (%)
     Full-time work
     Part-time work
     Entrepreneur
     Unemployed

      63 (34)
      14 (30)
      22 (41)
    292 (49)

     32 (18)
     15 (33)
       8 (15)
   119 (20)

        14 (8)
          3 (7)
          4 (8)

         60 (10)

       74 (40)
       14 (30)
       19 (36)
     129 (21)

183
  46
  53
600

Paternal occupation, n (%)
     Full-time work
     Part-time work
     Entrepreneur
     Unemployed

    241 (44)
      63 (40)
      76 (47)
      11 (69)

   110 (20)
     34 (21)
     28 (18)
       2 (12)

         49 (9)
         21 (13)
           8 (5)

           3 (19)

     146 (27)
       42 (26)
       48 (30)

           -

546
160
160
  16
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From 1,390 subjects who were exclusively breastfed 
and formula fed, 1,275 infants had nutritional status 
and head circumference data available, but only 819 
infants had developmental status data available. There 
were significantly more formula-fed infants who were 
undernourished compared to exclusively-breastfed 
infants (14% vs. 8%, P=0.001). There were also 
significantly more infants in the formula-fed group 
who had abnormal head circumference compared to 
those in the exclusively-breastfed group (9% vs. 6%, 
P=0.031). Child development, as assessed by the Pre-
screening Developmental Questionnaire, was similar 
between the two groups (P=0.996) (Table 2).

We performed more in-depth interviews on 
subjects from 10 of the 17 provinces: Aceh, Lampung, 
Jakarta, West Java, Central Java, East Java, Bali, West 
Kalimantan, South Kalimantan, and East Kalimantan 
(n=882). The characteristics of these subjects are 
shown in Table 3.

We also elaborated on the feeding practices 
among mothers. For breastfeeding infants, 25.9% of 
them received expressed breast milk when the mother 
was away; 63.3% did not receive expressed breast milk; 
and there was no data for 10.8% of subjects. Of those 
who received expressed breast milk (n=228), 17.5% 
were fed by spoons or cups; while 78.1% of the infants 
used bottles; and 4.4% did not mention the medium 
used for expressed breast milk. 

Regarding the timing of breastfeeding, 62.2% of 
infants were fed anytime needed (on demand); 16.9% 
were fed only when the baby cried; and 12.9% infants 
were fed every 2 hours on a schedule. For location of 
breastfeeding, 69.2% of mothers breastfed anywhere, 
including during travel and out of the home. Another 
14.4% of mothers breastfed at home and out of home, 
but not during travel; 11.9% of mothers breastfed only 
at home; and 4.5% of mothers did not mention the 
places they breastfed. For working mothers, formula 
was given to 50.4% of the infants, expressed breast 
milk to 28% of infants, and formula with expressed 
breast milk to 3.2% of infants, while the mother was 
working. The remaining subjects (18.4%) did not 
mention their feeding practices. 

We evaluated the practice of giving formula at 
the location of delivery, including the hospital, primary 
health care center, or midwives’ practice. We found 
that in infants who were given formula, 89% started 
while in the hospital, primary health care center, or 

midwife practice, while 4.8% of infants started while 
not in delivery locations (i.e., at home). No answer 
was given by 6.2% of the respondents with regards 
to this question. For infants who received formula, 
the decision to give formula was made by the mother 
herself (29.5%), by the nurse but with permission 
from the mother (41.1%), or by the nurse without 
permission from the mother (23.3%). Again, no 
answer was obtained for 6.1% of the respondents.

Univariable analysis revealed no correlation 
between the practice of six months of exclusive 
breastfeeding with singletons or twins (P=0.397), ges-
tational age (P=0.089), mode of delivery (P=0.131), 
location of birth (P=0.105), or paternal occupa-
tion (P=0.410). However, significant correlations 
were observed between the practice of six months 
of exclusive breastfeeding and birth order of the 
child (P=0.004), maternal age (P=0.01), maternal 
education (P=0.004), paternal education (P=0.005), 
maternal occupation (P=0.001), and socioeconomic 
status of the family (P=0.013). 

Multivariaable analysis using logistic regression 
revealed a significant correlation only between the 
practice of exclusive breastfeeding and maternal 
occupation of being unemployed (P=0.000). More 
unemployed mothers engaged in exclusive breast-
feeding than part-time working mothers (2.4 times; 
P=0.012), and full-time working mothers (2.4 times; 
P=0.000). However, there was no significant differ-
ence in maternal unemployment and mothers who 
were entrepreneurs, as the rate of exclusive breast-
feeding was only 1.2 times more often in unemployed 
mothers (P=0.564). 

Discussion

The World Health Organization recommends exclusive 
breastfeeding until infants are six months of age. 
Breast milk is the best food for optimal growth and 
development of infants.6,7 Although the benefits of 
breastfeeding are numerous, rates for six months of 
exclusive breastfeeding remain unsatisfactory. In our 
study, the rate of exclusive breastfeeding varied from 
10.5% in East Java to 66.9% in the Jambi Province, 
with an overall rate of 46.3%. In developed countries, 
rates for six months of exclusive breastfeeding were 
found to be low: 16.3% in the United States,1 13.8% in 
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Canada,9 13.4% in Hong Kong,10 10.1% in Sweden,11 
and 7% in Norway.12 In developing countries, the rates 
were more favorable. As many as 49% of mothers 
exclusively breastfed in Ethiopia,13 46.4% in India,14 

and 27.7% in Iran.15 A study conducted in peninsular 
Malaysia reported a rate of 14.5%.16 

 Several factors consistently had positive 
associations with breastfeeding duration. Such maternal 
and social factors included maternal intention to 
breastfeed, earlier timing of the decision to breastfeed, 
increased maternal age, higher maternal education, 
maternal non-smoking or occasional smoking, and 
being married or having a partner.17-22 Several other 
factors inconsistently showed positive associations 
with breastfeeding duration: having a previous 
child or children, positive previous breastfeeding 
experience, breastfeeding confidence, higher social 
class, higher income, higher socioeconomic status, 
maternal attitude towards infant feeding, having 
been breastfed oneself, attendance at childbirth 
education classes, partner’s perceived preference 
for breastfeeding, and breastfeeding knowledge.17-22 
In hospital practice and obstetrics, there were other 
factors which inconsistently had positive associations 
such as earlier breastfeeding initiation, rooming-in, 
early skin-to-skin contact, and encouragement to 
breastfeed by a health professional. Other potential 
influences included mastitis and infant birth weight 
> 2,500 grams.17-22

A maternal factor found to consistently have a 
negative or no association with breastfeeding duration 
was higher maternal body mass index. Hospital 
practices and obstetric factors that consistently had 
negative associations with breastfeeding duration 
were early postnatal discharge, giving commercial 
discharge packs, introduction of solids with continued 
breastfeeding, and introduction of formula. Other 
factors that inconsistently had negative associations 
with breastfeeding duration were previous infant 
feeding methods, breastfeeding confidence, lower 
income, a view that the feeding method made no 
difference to the baby’s health, more positive attitude 
to bottle feeding, employment plans, returning 
to work, parity, perception of lack of support for 
breastfeeding, Caesarean section, birth type, early 
infant-to-breast contact, use of formula during the 
postnatal hospital stay, breastfeeding problems such as 
sore and cracked nipples, early breastfeeding problems, 

inverted nipples, lower infant birth weight, male 
infant, admission to special care nursery, and use of 
dummies or pacifiers.17-22

 In our study, we found no association between 
longer breastfeeding duration and increased maternal 
age or higher maternal education. However, these 
two factors consistently had positive associations 
with breastfeeding duration in previous studies.18-

22 Some studies found a negative association 
between employment plans/returning to work and 
breastfeeding duration.20,23-24 In our study, we found 
that more unemployed mothers exclusively breastfed 
than working mothers. The government may help to 
increase these rates by mandating extended maternity 
leave, for example, of up to 6 months for full-time 
working mothers.

 The WHO recommends that exclusive 
breastfeeding be given until the baby is six months old, 
because the nutritional needs of infants can be fulfilled 
by breast milk alone.5 Studies in Italy,25 Israel,26 and 
Croatia27 found that growth patterns of breastfed and 
formula-fed children were different. Breastfeeding 
may have a preventive impact on development of 
obesity. A meta-analysis in 2012 also found that at 
12 months, fat mass was higher in formula-fed infants 
than in breastfed infants.28 In our study, significantly 
more formula-fed infants who were undernourished 
compared to exclusively-breastfed infants. 

We found significantly more infants in the formu-
la-fed group who had abnormal head circumference 
than in the exclusively-breastfed group (P=0.031). 
A previous study also found that infants who were 
exclusively breastfed had larger head circumference-
for-age values than those who were formula-fed or 
mixed-fed,29 while another study found that head 
circumference did not differ by feeding mode.30

A meta-analysis indicated that breastfeeding was 
associated with significantly higher scores for cognitive 
development.31 Kramer et al. in a large randomized 
trial, also found that breastfeeding improved children’s 
cognitive development.32 In our study, developmental 
status was similar between exclusively-breastfed and 
formula-fed infants. This observation may be due 
the use of different tools to evaluate development, 
as we only used the Pre-screening Developmental 
Questionnaire.

The overall rate of exclusive breastfeeding 
in Indonesia was found to be 46.3%. Maternal 
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unemployment was associated with longer duration 
of breastfeeding. Significantly more formula-fed 
infants had malnourishment and abnormal head 
circumference than those who were exclusively 
breastfed. However, child development was similar 
between the two groups. 
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