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Socio-economic factors and use of maternal health
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This analysis aims to examine factors associated with delayed initiation and non-exclusive breastfeeding in Indo-
nesia. Data were derived from the 2002/2003 and 2007 Indonesia Demographic and Health Survey. Information
from 12,191 singleton live-born infants aged 0-23 months was used to examine factors associated with delayed
initiation of breastfeeding. Furthermore, information from 3,187 singleton live-born infants aged 0-5 months was
used to identify factors associated with non-exclusive breastfeeding. Associations between potential predictors
and study outcomes were examined using logistic regression. Our study found that infants from high household
wealth-index had significantly increased odds of both delayed initiation and non-exclusive breastfeeding. Other
factors associated with an increased odds of delayed initiation of breastfeeding included infants from Sumatera
region (OR=1.64, 95% CI: 1.38-1.95), Caesarean-section deliveries (OR=1.84, 95% CI: 1.39-2.44) and deliveries
in government-owned (OR=1.38, 95% CI: 1.08-1.76) and non-health facility (OR=1.20, 95% CI: 1.00-1.43). Oth-
er factors associated with an increased odds for non-exclusive breastfeeding included parents who were in the
workforce (OR=1.37, 95% CI: 1.06-1.78) and mothers with obstetric complication at childbirth (OR=1.35, 95%
CI: 1.05-1.74). However, the odds reduced for infants from Eastern Indonesia (OR=0.64, 95% CI: 0.49-0.85).
Poor breastfeeding practices are associated with environmental, socio-economic, pregnancy-birthing characteris-
tics and maternal health services factors. Efforts to promote breastfeeding practices should be conducted compre-

hensively to target population at risk for poor breastfeeding practices.
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INTRODUCTION

Breastfeeding has been recognized as one of the key strat-
egies to prevent childhood morbidity and mortality."?
Studies have shown the role of breastfeeding in the im-
provement of mental and cognitive development amongst
children.>* However, the rate of optimal breastfeeding
practices is still low in many countries.” Approximately
117 million years of life are lost in developing countries
due to sub-optimal breastfeeding practices.

In 2003, the World Health Organization (WHO) and
UNICEF recommended that initiation of breastfeeding
should start early within the first hour after life, and fol-
lowed by exclusive breastfeeding for six months to gain
optimal growth, development and health.”® The colos-
trums, first milk of mothers in the first days post-partum,
provides significant protection for newborn against mor-
bidity and mortality due to the immunologic and nutrition

properties, as shown in several trials.”"'" Early breastfeed-
ing practice has been reported to benefit maternal and
infant relationship'> and improve maternal survival due to
the reduction of post-partum haemorrhage.'” The im-
portance of exclusive breastfeeding has also been widely
reported."*!*> A review on child survival intervention
showed that optimal breastfeeding practices if imple-
mented universally, can avert approximately 13% of un-
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der five mortality in low income countries.” This shows
that strategies aimed at promoting the rate of optimal
breastfeeding will help countries to achieve the target of
Millennium Development Goals (MDGs) #4 of reducing
child mortality, and MDGs #5 of improving maternal
health.'

Several studies have been conducted in developing
countries to examine determinants of initiation of breast-
feeding'”™" and exclusive breastfeeding.*** However, in
Indonesia, no national level analysis has been reported
regarding poor breastfeeding practices, including delayed
initiation and non-exclusive breastfeeding. Therefore,
using data from two national representative surveys, the
2002/2003 and 2007 IDHS, this study aims to examine
the extent to which external environment, socio-economic,
pregnancy and birthing characteristics as well as utiliza-
tion of maternal care services are associated with delayed
initiation and non-exclusive breastfeeding, and if multi-
sectoral approaches are required to promote breastfeeding
practices in Indonesia rather than interventions focusing
only in health sector. The findings will provide insights to
conduct evidence-based and effective public health strat-
egies targeting population with sub-optimal breastfeeding
practices, not only in Indonesia but also in other develop-
ing countries.

MATERIALS AND METHODS
Data source
Our analyses used data from the 2002/2003 and 2007
Indonesia Demographic and Health Survey (IDHS),
which are part of the HENRI (Higher Education Network
Ring Initiative) database. The 2002/2003 and 2007 IDHS
are the fifth and sixth IDHS aimed at providing demo-
graphic and health related information including fertility,
family planning, maternal and child health and maternal
mortality.”** In both surveys, three questionnaires were
used, the Household Questionnaire, the Ever-Married
Women’s Questionnaire and the Married Men’s Ques-
tionnaire. Variables included in this analysis were derived
from the Household and the Ever-Married Women’s
Questionnaires. The Household Questionnaire was used
to list of all household members and basic characteristics
of housing condition. The questionnaire was also used as
a basis to identify potential subjects for individual inter-
view. The Ever-Married Women’s Questionnaire was
used to collect various demographic and health infor-
mation including background characteristics, antenatal,
delivery and postnatal care services, as well as breastfeed-
ing practices, from ever-married women aged 15-49 years.
More detailed information about the sampling method of
IDHS and fieldwork team have been reported
elsewhere. >

For both IDHS, the sample size was intended to pro-
duce reliable estimates at the national and provincial level.
However, in the 2002/2003 IDHS, four provinces, Nang-
groe Aceh Darussalam, Maluku, North Maluku, and Pa-
pua were excluded due to security reasons.”” In the
2002/2003 IDHS, there were a total of 33,088 households
and 29,483 women interviewed, with 99% households
and 98% eligible women response rate.”” In the 2007
IDHS, 40,701 households and 32,895 eligible women
were interviewed, with 99% and 96% response rates, re-
spectively.”* The difference between the number of

households and women interviewed is due to only the
ever-married women aged 15-49 years were interviewed
from these. In this analysis, information from 12,191 sin-
gleton live-born infants aged 0-23 months (5618 from
IDHS 2002/2003 and 6163 from IDHS 2007) and 3,187
singleton live-born infants aged 0-5 months (1536 from
IDHS 2002/2003 and 1651 IDHS 2007) was used.

Study outcomes
There were two primary outcomes used in this study,
firstly, delayed initiation of breastfeeding and, secondly,
non-exclusive breastfeeding. Delayed initiation of breast-
feeding referred to infants who were put to breast one
hour or more after delivery.® This variable was based on
the question of “How long afier birth did you first put the
child to the breast? ** The study population used was
singleton live-born infants aged 0-23 months.
Non-exclusive breastfeeding referred to infants who
were not fed exclusively with breast milk according to the
WHO definition.® The construction of this variable was
based on three questions, 1) “Are you still breastfeeding
[the child]?”; 2) “Did (the child) drink plain wa-
ter/commercially produced infant formula/any other milk
product/fruit juice/any other liquid such as sugar water,
tea, coffee, carbonated drinks or soup broth yesterday
during the day or at night (last 24 hours)?” and 3) “Did
(the child) eat yesterday during the day or at night (last
24 hours)”.** Infants were considered exclusively
breastfed if they were still breastfed at the time of inter-
view and were reported did not consume any other
food/liquid other than breast milk, oral rehydration thera-
py, drops, syrups, within the last 24 hours. For this out-
come, we included only currently living infants aged 0-5
months.

Potential predictors

To examine potential predictors for delayed initiation and
non-exclusive breastfeeding, twenty two potential predi-
cators were included in the analyses. These variables
were further categorized into external environment, socio-
economic, pregnancy and birthing characteristics as well
as utilization of maternal health care services factors. For
non-exclusive breastfeeding, an additional variable, i.e.
use of postnatal care service, was included in the model.
All variables included in the analyses are shown in Figure
1. These variables were selected based on previous obser-
vational studies on breastfeeding practices in developing
countries.'”'"*?’

In this study, we used a three category variable of in-
fants’ size at birth, which was based on mothers’ subjec-
tive assessment regarding the size of their infants, to re-
place the birth weight variable. The replacement was due
to the fact that a large proportion of infants were not
weighed at birth (24% in IDHS 2002/2003 and 22% in
IDHS 2007). These three categories were smaller than
average, average and larger than average-sized infants.

To assess economic status of a household, a new
household wealth index variable was constructed to rank
households across the pooled 2002/2003 and 2007 IDHS
datasets. This variable was constructed by assigning
weights into 11 housing variables and household assets,
i.e. source of drinking water, type of toilet, main material
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Potential Predictors

Study outcome 1

Delayed initiation of
breastfeeding

External Environment
Region
Type of residence

Socio-economic
Maternal age at childbirth
Household wealth index
Maternal education
Paternal education
Parental occupation
Maternal marital status
Maternal final say on health care
Frequency of reading newspaper
Frequency of listening to radio
Frequency of watching television

Pregnancy and birthing characteristics
Desire for pregnancy
Combined birth rank and interval
Delivery complications
Duration of pregnancy
Size of the child
Sex of the child

Maternal health care services utilization
Number of antenatal services
Birth attendance
Place of delivery
Mode of delivery

Study outcome 2

Non-exclusive
breastfeeding

vy

Use of postnatal care service

Figure 1. Conceptual framework for analyzing factors associated with delayed initiation and non-exclusive breastfeeding in Indonesia.

of floor, main material of wall, availability of electricity,
possession of radio, television, fridge, bicycle, motorcy-
cle, and car using the principal component analysis meth-
od. This was followed by the construction of a five-
category variable of household wealth index, poorest,
poor, middle, rich and richest.

Statistical analysis

Before conducting any statistical tests, datasets from
IDHS 2002/2003 and 2007 were pooled together. Fre-
quency tabulation was used to explain characteristics of
infants whose information was included in this analysis.
Univariable analysis was employed to assess the crude
association between each potential predictor and poor
breastfeeding practices. Multivariable analysis was used
to assess the association between a predictor and study
outcomes, after controlling for other covariates.

The baseline model of the multivariable analysis in-
cluded all potential predictors along with a variable repre-
senting the year of IDHS. The backward elimination pro-
cedure was then used to only retain factors significantly
associated with study outcomes, using a significance level
of 0.05. In the final model, only variables significantly
associated with study outcomes were retained, in addition
to the year of IDHS variable. We conducted a goodness-
of-fit test to examine the degree of correspondence be-
tween the model predictions and the observed data.”®

After obtaining the final model, we also calculated the
population attributable risk (PAR) to estimate the propor-
tion of delayed initiation of breastfeeding and non-
exclusive breastfeeding attributable to the some risk fac-

tors found in this analysis.”’ All OR and 95% CI were
determined and weighted for the sampling probabilities.
Sampling weight and cluster sampling design were con-
sidered in all regressions. We used STATA/MP version
10.0 (2007) (Stata Corporation, College Station, TX,
USA) to run all statistical analyses.

This study was conducted in accordance with the inter-
nationally agreed ethical principles for the conduct of
medical research. Ethical approval is not required since
this is a secondary analysis of DHS data available in the
public domain.*

RESULTS

Of 12,191 singleton live-born infants aged 0-23 months,
7475 (61%) infants had delayed initiation of breastfeed-
ing. The proportion of infants who had delayed initiation
breastfeeding in the first hour of life slightly reduced
from 63% in IDHS 2002/2003 to 60% in IDHS 2007.
Moreover, of 3,187 singleton live-born infants aged 0-5
months used in the pooled dataset, 2063 (65%) infants
were not exclusively breastfed. The proportion of infants
not exclusively breastfed in the first six months for each
IDHS increased from 61% (IDHS 2002/2003) to 69%
(IDHS 2007).

Table 1 presents the detailed characteristics of children
aged 0-23 and 0-5 months included in our analysis. More
than half of infants were from Java-Bali region and rural
areas. Approximately one third came from households of
which both parents involved in workforce. Almost 80%
of the infants were born to mother who had four or more
antenatal visits. More than 73% deliveries were attended
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Table 1. External environment, socio-economic, pregnancy and birthing characteristics and maternal health service uti-
lization factors of children aged 0-23 months and 0-5 months, IDHS 2002/2003 and 2007

Variable

Children aged 0-23 months Children aged 0-5 months
(n=12,191) (n=3,187)
n (%) IDHS IDHS n (%) IDHS IDHS

2002/2003 2007 2002/2003 2007

External Environment
Region
Java/Bali
Sumatera
Eastern Indonesia
Type of residence
Urban
Rural

Socio-economic factor
Maternal age at childbirth, years
Less than 20
20-29
30-39
40+
Household wealth index
Poorest
Poor
Middle
Rich
Richest
Maternal education
No education/incomplete primary
Completed Primary/Incomplete Secondary
Secondary+
Paternal education
No education/incomplete primary
Completed Primary/Incomplete secondary
Secondary+
Parental occupation
Unemployed mother and working father
Working mother and working father
Unemployed father
Maternal marital status
Formerly married
Currently married
Maternal final say on her own health care
Woman alone
Woman with partner/other
Partner alone/someone else/other
Frequency of reading newspaper
Never
Less than once a week
At least once a week
Frequency of listening to radio
Never
Less than once a week
At least once a week
Frequency of watching television
Never
Less than once a week
At least once a week

6761 (55.5)
2781(22.8)
2649 (21.7)

5397 (44.3)
6794 (55.7)

1232 (10.1)

6732 (55.2)

3825(31.4)
402 (3.3)

1783 (14.6)
2077 (17.0)
2451(20.1)
2821(23.1)
2594 (21.3)

1828 (15.0)
6654 (54.6)
3708 (30.4)

1738 (14.3)
6014 (49.3)
4407 (36.2)

7308 (60.0)
4589 (37.6)
252(2.1)

189 (1.5)
12002 (98.5)

6404 (52.6)
3994 (32.8)
1789 (14.7)

5977 (49.1)
4467 (36.7)
1730 (14.2)

3913(32.2)
4374 (35.9)
3884 (31.9)

1097 (9.0)
1798 (14.8)
9282 (76.2)

56.3 54.7 1811(56.8)  57.5 56.2
23.1 22.6 711(22.3) 229 21.8
20.6 22.8 665(20.9)  19.6 22.1
47.0 41.8 1437(45.1) 473 43.1
53.0 58.2 1750(54.9)  52.8 56.9
10.8 9.5 332(104) 102 10.7
56.2 543 1801(56.5)  56.9 56.2
29.8 32.8 942(29.6)  29.7 29.5

3.1 3.5 111(3.5) 3.3 3.7
15.8 13.6 455(143) 157 12.9
19.4 14.9 543(17.1)  19.0 15.2
20.6 19.6 667(20.9) 229 19.1
22.1 24.1 725(22.7) 208 24.6
18.1 24.1 646(20.3) 165 23.8
17.4 12.8 439(13.8)  15.1 12.5
54.4 54.8 1822(57.2)  60.1 54.4
28.2 324 927(29.1) 2438 33.1
16.2 39.3 411(12.9) 154 10.6
50.9 47.9 1614(50.6)  53.2 48.2
32.7 12.5 1156(36.3)  31.3 40.9
63.8 56.5 2096(65.8)  70.3 61.6
33.6 413 1008(31.6)  26.1 36.8

2.2 2.0 69(2.2) 2.8 1.6

1.4 1.7 23(0.7) 0.8 0.7
98.6 98.3 3164(99.3)  99.2 99.3
53.8 51.4 1649(51.8)  53.9 49.8
32.1 33.4 1067(33.5)  32.0 34.9
14.0 15.2 469(14.7)  14.0 15.4
49.2 48.9 1544 (48.5)  49.8 47.2
34.7 38.4 1212(38.1)  35.5 40.3
16.0 12.5 428(13.4) 145 12.5
27.4 36.3 953(30.0)  25.6 33.9
34.4 37.2 1175(36.9)  37.3 36.5
38.0 26.3 1054(33.1)  36.9 29.5
10.7 7.5 277(8.7) 10.4 7.1
13.8 15.6 539(16.9) 166 17.2
75.4 76.8 2367(74.4)  72.9 75.6

All values are weighted by the sampling probability

by trained delivery attendants although more than half of

the deliveries occurred at home.

The results of the univariate and multivariate analyses
for both outcomes are presented in Table 2. Factors sig-

nificantly associated with increased odds of delayed initi-
ation of breastfeeding included infants from in Sumatera
region (OR=1.64, 95% CI: 1.38-1.95), mothers aged 40
years or above at the time of childbirth (OR=1.81, 95%
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Table 1. External environment socio-economic, pregnancy and birthing characteristics and maternal health service utili-
zation factors of children aged 0-23 months and 0-5 months, IDHS 2002/2003 and 2007 (cont.)

Children aged 0-23 months

Children aged 0-5 months

. (n=12,191) (n=3,187)
Variable . IDHS  IDHS . IDHS IDHS
n(%) 20022003 2007 R0 20022003 2007
Pregnancy and birthing characteristics
Desire for pregnancy
Wanted then 9813 (80.5) 82.3 78.9 2563 (80.4) 80.6 80.3
Wanted later/no more 2344 (19.2) 17.4 20.9 621 (19.5) 19.3 19.6
Combined birth interval and rank
2nd/3rd birth rank, > 2 year interval 4882 (40.0) 40.6 39.5 1288 (40.4) 42.6 384
1st birth rank 4220 (34.6) 32.8 36.2 1115 (35.0) 30.5 39.1
2nd/3rd birth rank, < 2-year interval 796 (6.5) 6.5 6.5 188(5.9) 4.9 6.8
4th birth rank, > 2-year interval 1972 (16.2) 17.5 15.0 524(16.4) 20.1 13.0
4th birth rank, < 2-year interval 322(2.6) 2.5 2.7 73(2.3) 1.8 2.7
Delivery complications
None 6872 (56.4) 62.5 50.8 1817 (57.0) 63.2 51.3
Any complications 5179 (42.5) 36.1 48.2 1327 (41.7) 34.5 48.3
Reported duration of pregnancy
None months and above 11906 (97.7) 98.0 97.3 3103 (97.4) 98.5 96.4
Less than nine months 253 (2.1) 1.7 2.4 79 (2.5) 1.5 34
Child size
Average size 6375(52.3) 53.2 51.5 1645 (51.6) 49.9 53.2
Smaller than average size 1596 (13.1) 12.8 13.3 342 (10.7) 10.5 10.9
Larger than average size 3812 (31.3) 30.4 32.0 1101 (34.6) 36.3 32.9
Child sex
Male 6448 (52.9) 52.3 53.4 1719 (53.9) 52.7 55.0
Female 5743 (47.1) 47.7 46.6 1468 (46.1) 473 45.0
Maternal health service utilization
Number of ANC
4+ times 9654 (79.2) 78.1 80.2 2484 (77.9) 75.5 80.2
1-3 times 1592 (13.1) 12.8 13.3 456 (14.3) 15.7 13.1
None 872(7.2) 8.3 6.1 233(7.3) 8.3 6.4
Birth attendance
None/untrained delivery attendants 3262 (26.8) 30.4 23.4 867(27.2) 34.0 20.9
Trained delivery attendants 8914 (73.1) 69.3 76.5 2318 (72.7) 65.9 79.1
Place of delivery
Private health facility 4440 (36.4) 33.7 38.9 1166 (36.6) 323 40.6
Public health facility 1253 (10.3) 9.2 11.2 345(10.8) 9.2 124
Non-health facility 6472 (53.1) 56.9 49.7 1676 (52.6) 58.6 47.1
Mode of delivery
Non-Caesarean section 11391 (93.4) 95.7 91.4 2935(92.1) 95.6 88.9
Caesarean section 764 (6.3) 4.3 8.0 248 (7.8) 4.4 10.9
Postnatal care services
None 2552 (21.0) 20.6 21.2 668 (21.0) 21.8 20.2
PNC by doctors 1410(11.6) 11.1 12.0 396 (12.4) 10.0 14.7
PNC by nurse/midwives 6344 (52.1) 49.8 54.0 1626 (51.1) 47.9 53.9
Checked by TBA 1877 (15.4) 18.4 12.7 493 (15.5) 20.2 11.1

All values are weighted by the sampling probability

CI: 1.16-2.80), first birth rank (OR=1.57, 95% CI: 1.35-
1.83), and Caesarean deliveries (OR=1.84, 95% CI: 1.39-
2.44). An increased odds for delayed initiation of breast
feeding was also associated with increased household
wealth index, frequent exposure to mass media, deliveries
occurred in government-owned health facility (OR=1.38,
95% CI. 1.08-1.76) and in non-heath care facility
(OR=1.20, 95% CI: 1.00-1.43). The goodness-of-fitness
test performed showed that the final logistic regression
model of factors associated with delayed initiation of
breastfeeding is reasonable (F= 0.85, p=0.57).

For factors associated with non-exclusive breastfeeding,
the odds significantly increased amongst infants from the
richest household wealth index (OR=2.01, 95% CI: 1.31-
3.09), households of which both parents were in the
workforce (OR=1.37, 95% CI: 1.06-1.78) and mothers
who reported having obstetric complication during child-
birth (OR=1.35, 95% CI: 1.05-1.74). The odds, however,
significantly lower amongst infants from Eastern Indone-
sia region (OR=0.64, 95% CI: 0.49-0.85) compared to
those in Java/Bali. The goodness-of-fitness test showed
that that the model was reasonably consistent with the
data (F= 0.76, p= 0.65).
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Table 2. Univariable and multivariable analyses for factors associated with delayed initiation and non-exclusive breastfeeding, IDHS 2002/2003 and 2007

Delayed initiation of breastfeeding’

Non-exclusive breastfeeding”

Variable Unadjusted Adjusted Unadjusted Adjusted
OR (95% CI) P OR (95% CI) P OR (95% CI) p OR 95% CI p
Year of survey
2002/2003 IDHS (ref) 1.00 1.00 1.00 1.00
2007 IDHS 0.84 (0.73 0.98) 0.024 0.81 (0.70 0.95)  0.008 1.36  (1.05 1.75) 0.019 1.20 (093 1.54) 0.155
External Environment
Region
Java/Bali (ref) 1.00 1.00 1.00 1.00
Sumatera 1.54 (130 1.83) <0.001 1.64 (138 1.95) <0.001 094 (0.70 1.25) 0.664 1.00  (0.74 1.34) 0.989
Eastern Indonesia 093 (0.80 1.08) 0.352 099 (0.84 1.15  0.859 0.59 (045 0.76) <0.001 0.64 (049 0.85) 0.002
Type of residence
Urban (ref) 1.00 1.00
Rural 0.87 (0.74 1.01) 0.068 0.79  (0.61 1.04) 0.091
Socio-economic factor
Maternal age at childbirth, years
Less than 20 (ref) 1.00 1.00 1.00
20-29 092 (072 1.17)  0.480 1.08 (0.84 1.40) 0.546 0.68 (045 1.04) 0.075
30-39 0.88 (0.69 1.12) 0.289 1.14 (0.85 1.549) 0.390 0.62 (040 0.96) 0.031
40+ 1.39 (095 2.04) 0.088 1.81 (1.16 2.80)  0.008 0.69 (0.32 1.51) 0.353
Household wealth index
Poorest (ref) 1.00 1.00 1.00 1.00
Poor 1.37 (1.14 1.65)  0.001 1.25  (1.03 1.53) 0.024 1.09  (0.73 1.63) 0.676 .10 (0.73 1.67) 0.646
Middle 141 (1.14 1.75)  0.002 .23 (097 1.57)  0.091 097 (0.64 1.47) 0.878 092 (0.60 1.40) 0.696
Rich 1.44 (1.18 1.75) <0.001 .32 (1.04 1.69)  0.023 .54  (1.02 2.32) 0.040 1.42 (094 2.16) 0.099
Richest 1.48 (122 1.80) <0.001 1.34  (1.04 1.73)  0.024 233 (1.54 3.50) <0.001 2.01 (L.31 3.09) 0.001
Maternal education
No education/incomplete primary (ref) 1.00
Completed Primary/incomplete secondary 1.07 (090 1.27) 0.445 0.89  (0.62 1.28) 0.540
Secondary+ 1.31 (1.08 1.58)  0.005 .17 (0.80 1.71) 0.417
Paternal education
No education/incomplete primary (ref) 1.00 1.00
Completed Primary/incomplete Secondary 1.06 (0.89 1.26) 0.529 .17 (0.79 1.75) 0.433
Secondary+ 1.08 (090 1.31) 0.408 .73 (1.14 2.62) 0.009
Parental occupation
Unemployed mother and working father (ref) 1.00 1.00 1.00
Working mother and working father 1.01 (0.88 1.16)  0.906 145 (1.13 1.87) 0.004 1.37  (1.06 1.78) 0.017
Unemployed father .10 (0.73 1.64)  0.648 0.78 (0.35 1.74) 0.537 0.75 (032 1.81) 0.527
Maternal marital status
Formerly married (ref) 1.00 1.00
Currently married 1.20 (0.76 1.89) 0.442 1.90 (0.55 6.61) 0.314

1574 missing values are excluded from the analysis

433 missing values are excluded from the analysis

All values are weighted by the sampling probability; (ref) = reference group
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Table 2. Univariate and multivariate analyses for factors associated with delayed initiation and non-exclusive breastfeeding, IDHS 2002/2003 and 2007 (cont.)
Delayed initiation of breastfeeding’ Non-exclusive breastfeeding”
Variable Unadjusted Adjusted Unadjusted Adjusted
OR (95% CI) P OR (95% CI) P OR (95% CI) p OR 95% CI p
Maternal final say on her own health care
Woman alone (ref) 1.00 1.00
Woman with partner/other 092 (0.79 1.07) 0.266 1.02 (0.78 1.33) 0.866
Partner alone/someone else/other 1.08 (0.89 1.31) 0.446 0.93 (0.63 1.35) 0.688
Frequency of reading newspapers
Never (ref) 1.00 1.00
Less than once a week 1.19 (1.04 1.36) 0.014 1.04 (0.79 1.38) 0.760
At least once a week 1.21 (1.01 1.44) 0.035 1.76 (1.23 2.51) 0.002
Frequency of listening to radio
Never (ref) 1.00 1.00 1.00
Less than once a week 0.99 (0.86 1.15) 0.900 0.94 (0.80 1.09) 0.414 1.20 (0.88 1.65) 0.245
At least once a week 1.33 (1.13 1.55) <0.001 .21 (1.02 1.43) 0.033 1.21 (0.88 1.68) 0.242
Frequency of watching TV
Never (ref) 1.00 1.00 1.00
Less than once a week 1.25 (099 1.58) 0.064 1.25 (097 1.60) 0.087 1.02 (0.65 1.59) 0.940
At least once a week 1.54 (128 1.86) <0.001 141 (1.14 1.76) 0.002 1.50 (1.04 2.15) 0.030
Pregnancy and birthing characteristics
Desire for pregnancy
Wanted then (ref) 1.00 1.00 1.00
Wanted later 1.10 (094 1.29) 0.224 0.69 (0.50 0.94) 0.02 0.68 (0.50 0.93) 0.016
Combined birth interval and rank
2nd/3rd birth rank, > 2 year interval (ref) 1.00 1.00 1.00
Ist birth rank .51 (132 1.74) <0.001 1.57 (135 1.83) <0.001 1.35 (1.01 1.82) 0.046
2nd/3rd birth rank, < 2-year interval 1.27 (099 1.63) 0.063 1.30 (1.02 1.67) 0.038 0.89 (049 1.61) 0.69
4th birth rank, > 2-year interval 1.27 (1.06 1.52) 0.010 1.19 (097 1.47) 0.094 0.70 (049 1.00) 0.051
4th birth rank, < 2-year interval 1.02 (0.75 1.39) 0.911 098 (0.71 1.35) 0.920 0.77 (034 1.73) 0.529
Delivery complications
None (ref) 1.00 1.00 1.00
Any complications .12 (099 1.28) 0.081 141 (1.09 1.81) 0.008 1.35 (1.05 1.74) 0.018
Reported duration of pregnancy
Nine months and above (ref) 1.00 1.00
Less than nine months 1.29 (0.82 2.02) 0.275 0.97 (046 2.06) 0.936
Child size
Average size (ref) 1.00 1.00 1.00
Smaller than average size 1.30 (1.08 1.56) 0.005 .31 (1.09 1.57) 0.004 0.98 (0.67 1.44) 0.908
Larger than average size 1.15 (1.00 1.33) 0.052 1.15 (0.99 1.32) 0.064 0.98 (0.75 1.27) 0.854

?'1574 missing values are excluded from the analysis
433 missing values are excluded from the analysis

All values are weighted by the sampling probability; (ref) = reference group
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Table 2. Univariable and multivariable analyses for factors associated with delayed initiation and non-exclusive breastfeeding, IDHS 2002/2003 and 2007 (cont.)

Delayed initiation of breastfeeding’ Non-exclusive breastfeeding”
Variable Unadjusted Adjusted Unadjusted Adjusted
OR (95% CI) P OR (95% CI) P OR (95% CI) P OR 95% CI p
Child sex
Girls (ref) 1.00 1.00
Boys 1.01 (0.89 1.14) 0914 0.86 (0.67 1.11) 0.248
Maternal health service utilization
Number of ANC
4+ times (ref) 1.00 1.00
1-3 times 1.06 (0.88 1.27) 0.542 0.71 (0.50 1.02) 0.065
None 1.01 (0.80 1.27) 0.921 0.88 (0.57 1.37) 0.574
Birth attendance
None/untrained delivery attendants (ref) 1.00 1.00
Trained delivery attendants 1.20 (1.02 1.40) 0.023 1.17 (090 1.53) 0.248
Mode of delivery
Non-Caesarean section (ref) 1.00 1.00 1.00
Caesarean section 1.94 (149 2.54) <0.001 1.84 (1.39 2.44) <0.001 1.85 (098 3.49) 0.056
Place of delivery
Private health facility (ref) 1.00 1.00 1.00
Government-owned health facility 1.38 (1.08 1.75) 0.010 1.38 (1.08 1.76)  0.011 0.63 (041 0.95) 0.029
Non-health facility 0.99 (0.86 1.15) 0.898 1.20 (1.00 1.43) 0.047 0.77 (0.58 1.02) 0.073

?'1574 missing values are excluded from the analysis
433 missing values are excluded from the analysis
All values are weighted by the sampling probability; (ref) = reference group
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Table 3. Adjusted population attributable risk (PAR) of factors significantly associated with delayed initiation of

breastfeeding in Indonesia, IDHS 2002/2003 and 2007

Variable % Adjusted OR  Adjusted PAR (95% CJ)
Region

Java/Bali (ref) 53.7

Sumatera 26.0 1.64 0.10 (0.07 0.14)

Eastern Indonesia 20.3 0.99 -—--
Maternal age at childbirth, years

Less than 20 (ref) 10.5 1.00

20-29 55.3 1.08 -

30-39 30.6 1.14 -—--

40+ 3.6 1.81 0.02 (0.00 0.03)
Household wealth index

Poorest (ref) 12.6 1.00

Poor 17.1 1.25 0.03 (0.00 0.07)

Middle 20.4 1.23 -—--

Rich 23.9 1.32 0.06 (0.01 0.11)

Richest 21.9 1.34 0.06 (0.01 0.10)

Combined risk 0.14 (0.02 0.25)
Combined birth interval and rank

2nd/3rd birth rank, > 2 year interval (ref) 37.1 1.00

Ist birth rank 37.7 1.57 0.14 (0.09 0.18)

2nd/3rd birth rank, < 2 year interval 6.6 1.30 0.02 (0.00 0.03)

4th birth rank, > 2 year interval 16.2 1.19 -

4th birth rank, < 2 year interval 2.4 0.98 -

Combined risk 0.15 (0.09 0.20)
Child size

Average size (ref) 51.1 1.00

Smaller than average size 14.2 1.31 0.03 (0.01 0.05)

Larger than average size 32.1 1.15 0.04 (0.00 0.08)

Combined risk 0.07 (0.01 0.13)
Mode of delivery

Non-Caesarean section (ref) 92.2 1.00

Caesarean section 7.6 1.84 0.03 (0.02 0.05)
Place of delivery

Private health facility (ref) 36.4 1.00

Public health facility 114 1.38 0.03 (0.01 0.06)

Non health facility 51.9 1.20 0.08 (0.00 0.16)

Combined risk 0.11 (0.01 - 0.21

The PAR value for each variable should not be accumulated to avoid misinterpretation of the results.

(ref): reference group.

The calculation of PAR for some selected factors signif-
icantly associated with both outcomes is shown in Tables
3 and 4. Of the total risk for delayed initiation of breast-
feeding, 15% was attributable to low birth rank of infants
and 14% was attributable to household wealth index (Ta-
ble 3). Approximately 27% of total risk for non-exclusive
breastfeeding was attributable to differences in region and
12% of the risk was attributable to high household wealth
index (Table 4). Figure 2a shows that, as reflected by the
combined PAR, around 41% reduction of the risk of de-
layed initiation of breastfeeding amongst infants aged 0-
23 months might be achieved due to interventions target-
ing women of low birth rank infants, from high household
wealth index, differences in region, as well deliveries in
government-owned health facilities, and home deliveries.
Furthermore, interventions addressing differences in re-
gion, mothers from high household wealth index, issues
related to working mothers, and delivery complications
might reduce the risk of non-exclusive breastfeeding by
42% (Figure 2b).

DISCUSSION
Main findings
Our study showed the association between external envi-
ronment, socio-economic, pregnancy and birthing charac-
teristics, and use of maternal health service factors with
delayed initiation of breastfeeding and non-exclusive
breastfeeding. Infants from high household wealth index
had increased likelihood for both delayed initiation and
non-exclusive breastfeeding. The odds of delayed initia-
tion of breastfeeding increased amongst infants from Su-
matera region, mothers aged 40 years or more at the time
of delivery, low birth rank infants, infants reported small-
er than the average-sized, mothers intending to delay her
pregnancy, Caesarean section deliveries, as well as deliv-
eries at home and government-owned health facilities.
The odds for non-exclusive breastfeeding increased
amongst infants whose parents were in the workforce and
mothers who reported having obstetric complications at
childbirth. However, the odds significantly reduced
amongst infants from Eastern Indonesia region.

These results are essential for policy makers to plan
and formulate effective public health policy aimed at in-
creasing the rates of early initiation and exclusive breast-
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Table 4. Adjusted population attributable risk (PAR) of factors significantly associated with non-exclusive breastfeed-
ing in Indonesia, IDHS 2002/2003 and 2007

Variable %  Adjusted OR  Adjusted PAR (95% CJ)
Region’

Eastern Indonesia (ref) 17.7 1.00

Sumatera 22.9 1.55 0.08 004 - 0.12)

Java/Bali 59.4 1.55 0.21 009 - 032

Combined risk 0.27 (0.12 - 0.40)
Household wealth index

Poorest (ref) 13.1 1.00

Poor 15.7 1.10 -

Middle 18.6 0.92 -

Rich 24.0 1.42 -—--

Richest 24.2 2.01 0.12 0.05 - 0.19
Parental occupation

Unemployed mother and working father (ref) 63.5 1.00

Working mother and working father 34.3 1.37 0.09 0.02 - 0.17)

Unemployed father 1.9 0.75 e
Delivery complications

None (ref) 54.3 1.00

Any complications 44.8 1.35 0.12 002 - 020

The PAR value for each variable should not be accumulated to avoid misinterpretation of the results.

(ref): reference group

"The reference group was different from the one use in multivariate analysis. For PAR analysis, the reference group is those with the low-
est odds for non-exclusive breastfeeding based on the multivariate analysis

feeding to reduce childhood morbidity and improve sur-
vival. The results also indicate that multi-sectoral ap-
proaches addressing barriers for optimal breastfeeding
practices are essential to increase the rate of early initia-
tion and exclusive breastfeeding in Indonesia.

Factors associated with delayed initiation of breastfeed-
ing in Indonesia

Our analysis demonstrates that infants in the Sumatera
region were more likely to delay the initiation of breast-
feeding than those from Java/Bali. Generally, compared
to Java/Bali region, access and availability to health in-
formation, services and personnel in outer Java/Bali is
more limited.*® Misconception about colostrums might
also play an important role that prevents infants from out-
er Java/Bali area from being breastfed immediately after
delivery.”’ Empowering local community, including
health workers, family members and traditional birth at-
tendants as cues to action to promote early initiation of
breastfeeding are required.”’

Amongst socio-economic factors, high household
wealth index was associated with delayed initiation of
breastfeeding. Although previous literature™ showed the
association between high economic status and increased
likelihood of early initiation of breastfeeding, data from
UNICEF showed an increased likelihood of delayed initi-
ation of breastfeeding amongst wealthy mothers in Mid-
dle East, North Africa, East Asia and the Pacific.** This
suggests that interventions to raise awareness of the im-
portance of early initiation of breastfeeding should also
target women from high economic status.

Our analysis found the relationship between caesarean
delivery and delayed initiation of breastfeeding, as re-
ported in earlier literature.'”*'**3¢ In some hospitals, ear-
ly breastfeeding was difficult to conduct, since newborns
might be taken into a separate room to allow mothers to
rest after surgery. Procedures preventing close contact

between mothers and infants following caesarean section
deliveries should be adjusted. It is important that medical
professional can facilitate a close proximity between
mother and infant as soon as possible.*®

An increased likelihood for delayed initiation of breast-
feeding amongst infants delivered in government-owned
health facilities was also shown. It was reported that up to
50% of infants delivered in hospital, midwife’s house, or
maternity clinic received either free or purchased formula
milk in the first days after delivery.’” Although the Inter-
national Code of Marketing of Breast-milk Substitutes
has been adopted in Indonesia, efforts to monitor and
evaluate its implementation should be taken into account
to prevent improper use of breast-milk substitutes.”® Sup-
ports from health workers to encourage mothers to breast-
feed their infant immediately after delivery will help to
overcome potential barriers that may prevent mothers
from conducting optimal breastfeeding practices.

Home deliveries also emerged as a significant predictor
for delayed initiation of breastfeeding. Since the services
of traditional birth attendants for home deliveries are still
widely used particularly in rural and remote areas,” ef-
forts to include traditional birth attendants in community-
based health promotion activities might be advantageous
for some women and infants.

Factors associated with non-exclusive breastfeeding in
Indonesia

The variability across regions also plays an important role
in exclusive breastfeeding practices in Indonesia, as mir-
rored by its high PAR. However, our analysis showed that
infants from Eastern Indonesia were more likely to be
exclusively breastfed than those in Java/Bali. This might
be influenced by the less exposures to different varieties
of food and infant formulas, which are reported to be
some major concern of breastfeeding practice,” in East-
ern Indonesia compared to Java/Bali region. Increasing
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B. Combined population attributable risk (PAR) for factor associated with non-exclusive breastfeeding in Indonesia, IDHS 2002/2003 and
2007. The PAR for each variable presented here was the proportion of individual PAR from the combined PAR of four risk factors.

Figure 2. Combined Population Attributable Risk (PAR) for factor associated with delayed initiation and non-exclusive breastfeeding in

Indonesia, IDHS 2002/2003 and 2007

maternal knowledge and promoting social supports from
family members, peers and health providers will be bene-
ficial."

We found that infants from rich households were less
likely to be exclusively breastfed, as also reported by pre-
vious literature.””*> The frequent exposure to various
types of formula feeding along with the financial capabil-
ity to purchase the formula feeding might explain this
sub-optimal breastfeeding practice. Strategies targeting
mothers from high household wealth index to promote
exclusive breastfeeding practices are vital.

As reported in other studies, our analysis found that
mothers working outside the household to be a barrier for
exclusive breastfeeding.**** Although women in Indone-
sia are entitled for a paid maternity leave, the duration
was only for three months, ie 1.5 month before and after

delivery.* Nevertheless, this legislation only applies to
formal sector; whereas in informal sector, of which ma-
jority are women labour, the legislation was not fully ap-
plied. When women return to work after delivery, most of
the time they are also faced by the lack of supporting in-
frastructure that prevent them from continuing exclusive-
ly breastfeed their infants. In Indonesia, a high proportion
of women are working in agricultural sector,” without
any proper facilities and supports for breastfeeding. This
indicates the need for fostering breastfeeding policy in
workplace, including in the informal sector, to ensure
working mothers are able to exclusively breastfeed their
infants.

Strengths and limitations
This study used data from two nationally representative
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surveys with a large sample size that provided adequate
power to include various potential predictors in the anal-
yses. The IDHS also uses standardized questionnaire and
methodology which facilitate inter-country comparison.
The inclusion of infants aged 0-23 months and 0-5
months at the time of interview as study population also
minimized the recall bias of mother regarding breastfeed-
ing practices, pregnancy and delivery histories, who had
delivered at very different durations before the survey.

However, several limitations should be noted. As in
other cross-sectional data, IDHS have restricted the caus-
al inference of the results of these analyses. In this survey,
information was provided based on maternal recall and
there was no validation conducted. As recommended by
the WHO,® the indicator of exclusive breastfeeding was
only assessed based on the 24-hour recall data, and con-
sequently might overestimate the proportion of infants
exclusively breastfed. The aggregation of the data, for
example by categorizing the country only to three regions
might lead to residual confounding and mask the regional
variation in the rates of early initiation and exclusive
breastfeeding in Indonesia. Nevertheless, these limitations
are unlikely to affect the validity of the results.

Conclusions

The associations between various groups of variables
with delayed initiation of breastfeeding and non-exclusive
breastfeeding demonstrate the need to conduct compre-
hensive public health strategy using a multi-sectoral ap-
proach to promote breastfeeding practices in Indonesia.
Increasing the awareness of optimal breastfeeding
amongst mothers and family members, including those
from high household economic status, should become a
priority. Efforts to strengthen and monitor the implemen-
tation of the International Code of Marketing of Breast-
milk Substitutes will increase optimal breastfeeding prac-
tices and reduce improper use of breast-milk substitutes.
Promoting supports from health care workers are also
important along with repeated trainings for health profes-
sionals, particularly for those working in government-
owned facilities. The involvement of traditional birth at-
tendants might be beneficial to increase optimal breast-
feeding rates in women from rural and remote areas. Ef-
forts to implement, monitor, and reinforce breastfeeding
policy in the workplace will be beneficial to ensure con-
tinuous breastfeeding for working mothers.
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