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Abstract

Objective: Exclusive breast-feeding is estimated to reduce infant mortality in low-
income countries by up to 13 %. The aim of the present study was to determine
the risk factors associated with suboptimal breast-feeding practices in Pakistan.
Design: A cross-sectional study using data extracted from the multistage cluster
sample survey of the Pakistan Demographic and Health Survey 2006–2007.
Setting: A nationally representative sample of households.
Subjects: Last-born alive children aged 0–23 months (total weighted sample size
3103).
Results: The prevalences of timely initiation of breast-feeding, bottle-feeding in
children aged 0–23 months, exclusive breast-feeding and predominant breast-
feeding in infants aged 0–5 months were 27?3 %, 32?1 %, 37?1 % and 18?7 %,
respectively. Multivariate analysis indicated that working mothers (OR 5 1?48,
95 % CI 1?16, 1?87; P 5 0?001) and mothers who delivered by Caesarean section
(OR 5 1?95, 95 % CI 1?30, 2?90; P 5 0?001) had significantly higher odds for no
timely initiation of breast-feeding. Mothers from North West Frontier Province
were significantly less likely (OR 5 0?37, 95 % CI 0?23, 0?59; P , 0?001) not to
breast-feed their babies exclusively. Mothers delivered by traditional birth
attendants had significantly higher odds to predominantly breast-feed their
babies (OR 5 1?96, 95 % CI 1?18, 3?24; P 5 0?009). The odds of being bottle-fed
was significantly higher in infants whose mothers had four or more antenatal
clinic visits (OR 5 1?93, 95 % CI 1?46, 2?55; P , 0?001) and belonged to the richest
wealth quintile (OR 5 2?41, 95 % CI 1?62, 3?58; P , 0?001).
Conclusions: The majority of Pakistani mothers have suboptimal breast-feeding
practices. To gain the full benefits of breast-feeding for child health and nutrition,
there is an urgent need to develop interventions to improve the rates of exclusive
breast-feeding.
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The advantages of exclusive breast-feeding (EBF) and

the risks of higher morbidity and mortality associated

with suboptimum feeding practices in children are well

documented(1–6). For this reason, the WHO infant feeding

guidelines recommend that newborns should be put to

the breast within the first hour of birth (timely initiation

of breast-feeding) and infants should be exclusively

breast-fed for the first 6 months of life and introduced to

nutritionally adequate and safe complementary foods

thereafter, with breast-feeding continuing up to 2 years

of age to achieve optimal growth, development and

health(7). A recent analysis shows that suboptimum

breast-feeding, especially non-EBF in the first 6 months

of life, results in 1?4 million deaths annually and 10 % of

the disease burden in children ,5 years of age(8). It is

estimated that 10–15% of deaths in children aged ,5 years

in-resource poor countries could be prevented through

achievement of 90 % coverage with EBF alone(9).

Predominant breast-feeding (PBF) is defined as feeding

plain water or water-based drinks and fruit juices in

addition to breast milk in infants ,6 months of age(10).

Morbidity is increased significantly in predominantly

breast-fed babies, especially from gastroenteritis and

respiratory tract infections(8,11). Likewise, bottle-feeding

has been recognized as detrimental to the health and

intellectual development of children(1,12).

Pakistan is the sixth most populous country in the world

and the second most populated country in the South Asian

region. The level of socio-economic development is still

low and a quarter of the entire population lives below the
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poverty line(13). The health profile of Pakistan is char-

acterized by a high population growth rate, high infant and

child mortality rates, a high maternal mortality ratio and

a high burden of communicable diseases in children(14).

Pakistan would gain enormous health and economic

benefits by improving infant feeding practices. Identifica-

tion and recognition of the barriers to EBF in communities

is essential for developing effective nutrition education and

behaviour change strategies targeting families at heightened

risk of suboptimal infant feeding behaviours. The purpose

of the present study was to determine the factors associated

with non-initiation of timely breast-feeding, non-EBF, PBF

and bottle-feeding after controlling for individual-, house-

hold- and community-level characteristics.

Methodology

Data source

We analysed data from the 2006–2007 Pakistan Demo-

graphic and Health Survey (PDHS), which was carried out

by the National Institute of Population Studies and Macro

International. The 2006–2007 PDHS used a stratified,

multistage cluster sampling strategy with urban and rural

samples drawn separately and in proportion to the

population of each province. Geographic sampling units

were obtained for both urban and rural areas and random

household sampling was conducted to select units. A total

of 10 023 ever-married women were interviewed with a

response rate of 94?5 %. A detailed birth and feeding

history for the last 5 years preceding the survey was asked

from all of the ever-married women interviewed(14).

The data set was downloaded from the public access

website (http://www.measuredhs.com). Afterwards, it was

inspected for data quality, completeness of information

and comparability of variables required for the present

analysis. The required variables from the data set were

selected and the files were constructed. We selected last-

born children aged ,24 months at the time of the survey

and living with respondents/mothers. The total weighted

number of children aged 0–23 months was 3103.

Measures

The dependent variables in the present study were the

timely initiation of breast-feeding (0–23 months) and rates

of EBF (,6 months), PBF (,6 months) and bottle-feeding

(0–23 months). Indicators were estimated according to

the key factors described by the WHO in 2008(15).

A household wealth index was constructed from data

collected in the household questionnaire, using methods

recommended by the World Bank Poverty Network and

UNICEF(16), and was divided into five equal categories to

classify the households by economic status.

The explanatory variables were classified into three

levels, i.e. individual, household and community. The

individual level attributes included age, sex, birth weight

of the child, mother’s age, working status of the mother in

the past 12 months, highest education level achieved and

marital status at the time of interview. Information on the

number of antenatal clinic (ANC) visits, place of delivery,

mode of delivery, type of delivery assistance availed, birth

order and postnatal contacts (PNC) with a health-care

provider was also obtained. Household wealth index was

included as a household-level variable. Community-level

attributes specific to breast-feeding such as policies and

practices that support breast-feeding, implementation of

the marketing code for breast milk substitutes and cultural

norms regarding breast-feeding were not available in the

current DHS data set. Therefore, only the geographical

region (province) and residential area (urban and rural)

were considered.

Statistical analysis

The EBF indicator was expressed as a dichotomous vari-

able with category 0 for EBF and category 1 for non-EBF;

timely initiation of breast-feeding as category 0 for timely

initiation and category 1 for no timely initiation; the PBF

indicator was expressed as category 0 for non-PBF (EBF

or bottle-feeding in infants ,6 months separately) and

category 1 for PBF; while the bottle-feeding indicator was

expressed as category 1 for bottle-feeding and category 0

for not bottle-feeding. These variables were examined

against a set of independent variables (individual, house-

hold and community characteristics) in order to determine

the prevalence of timely initiation of breast-feeding, EBF,

PBF and bottle-feeding and factors associated with no

timely initiation of breast-feeding, non-EBF, PBF and

bottle-feeding. Analyses were performed using the STATA

statistical software package version 10 (StataCorp, College

Station, TX, USA) with ‘svy’ commands to allow for

adjustments for the cluster sampling design used in the

surveys when estimating confidence intervals around

prevalence estimates. The x2 test was used to test the

significance of associations.

Associations were examined by univariate analyses

(unadjusted OR and 95% CI) and then by multivariate

logistic regression (adjusted OR (AOR) and 95% CI) analy-

sis. In the univariate analysis, OR and 95% CI were calcu-

lated in order to assess the unadjusted risk of independent

variables on feeding practices. Multivariate logistic regres-

sion was employed to estimate the OR adjusted for the

independent variables. A stepwise backwards elimination

approach was used for model construction, retaining those

variables with P , 0?05 in the final model.

Results

In the current analysis, 3103 (weighted total) children aged

0–23 months were selected. Table 1 lists the individual-,

household- and community-level characteristics of these

children. Almost a quarter of the mothers (22?5%) had
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worked in the 12 months prior to the survey. Nearly 64%

(63?8%) of the mothers had no education while just over a

third (34?7%) of the fathers were uneducated. The majority

of the mothers (77?6%) were aged 20–34 years. Both male

and female children, and different age categories, were

nearly equally represented in the sample. One-third of

the mothers (32?5%) had no ANC visits during the preg-

nancy. Of the total births, almost two-thirds (61?3%) were

delivered at home and 27?5% of the deliveries were con-

ducted by untrained personnel. According to the mothers’

perception, 45?1% of the children were of average size at

birth while 34?1% were of small size. About 70% (69?8%)

of the children were living in rural areas. Details can be

seen in Table 1.

Regardless of being breast-fed or not, 997 (32?1% (95%

CI 30?0, 34?4) %) infants received food or drink from a

bottle with a nipple or teat during the 24h prior to the

interview. Rate of timely initiation of breast-feeding was

27?3% in children aged 0–23 months. The bottle-feeding

rate varied with age; it was 26?8% in infants aged

,6 months, 36?8% in infants aged 6–11 months and 33?2%

in children 12–23 months of age. The EBF rate in children

aged ,6 months was 37?1% (95% CI 33?4, 40?9) %, while

the PBF rate in children ,6 months of age was 18?7%

(95% CI 15?8, 22?1) % (Table 2). Figure 1 indicates that the

PBF rate increased consistently as the EBF rate decreased

from infants ,1 month of age (12?3% v. 58?8%) to infants

at 5–5?9 months of age (23?8% v. 16?8%). Figure 2 shows

the distribution of children by breast-feeding status

according to child age.

The median duration of EBF was 1?9 months. The rates

of related breast-feeding indicators among children aged

0–23 months are shown in Table 2.

Univariate analyses

Timely initiation of breast-feeding

Working mothers (20?7%, P ,0?001), mothers who delivered

by Caesarean section (17?0%, P 50?001) and those residing

in Sindh Province (17?6%, P ,0?001) had significantly lower

rates of timely initiation of breast-feeding (Table 3).

Table 1 Individual-, household- and community-level character-
istics of children aged 0–23 months (n 3103); secondary analysis
of data from the Pakistan Demographic and Health Survey (PDHS)
2006–2007

Characteristic n %

Individual-level factors
Maternal working status (n 3099)

Non-working 2403 77?5
Working (past 12 months) 696 22?5

Maternal education
No education 1981 63?8
Primary 474 15?3
Secondary and above 648 20?9

Father’s education (n 3096)
No education 1074 34?7
Primary 525 17?0
Secondary and above 1497 48?3

Literacy (n 3095)
Cannot read at all 1945 62?8
Able to read only passage 1150 37?2

Mother’s age (years)
15–19 172 5?5
20–34 2409 77?6
35–49 522 16?8

Marital status
Currently married 3081 99?3
Formerly married* 22 0?7

Birth order
First-born 609 19?6
Second- to fourth-born 1522 49?1
Fifth-born or higher 971 31?3

Preceding birth interval (n 3094)
No previous birth 609 19?7
0–14 months 166 5?4
14–24 months 724 23?4
$25 months 1595 51?5

Sex of baby
Male 1644 53?0
Female 1459 47?0

Age of child (months)
0–5 955 30?8
6–11 811 26?1
12–17 843 27?2
18–23 494 15?9

Perceived birth size of baby (n 3100)
Small 1056 34?1
Average 1398 45?1
Large 646 20?8

Place of delivery (n 3101)
Home 1902 61?3
Health facility 1199 38?7

Mode of delivery (n 3101)
Non-Caesarean 2823 91?0
Caesarean section 278 9?0

Type of delivery assistance (n 3074)
Health professional 1183 38?5
Traditional birth attendant 1046 34?0
Other untrained 845 27?5

Antenatal clinic visits (n 3091)
None 1005 32?5
1–3 1162 37?6
$4 924 29?9

Timing of postnatal check-up (n 1172)
Day 0–2 395 33?7
Day 3–6 684 58?4
Day 7 or later 72 6?2
No check-ups (including missing) 21 1?8

Household level factors
Household wealth index

Poorest 683 22?0
Poorer 670 21?6
Middle 625 20?2

Table 1 Continued

Characteristic n %

Richer 582 18?8
Richest 543 17?5

Community-level factors
Residence

Urban 937 30?2
Rural 2166 69?8

Geographical region (province)
Punjab 1741 56?1
Sindh 775 25?0
North West Frontier 452 14?6
Balochistan 136 4?4

Weighted total was 3103 unless stated otherwise within parentheses.
*Divorced, separated and widowed.
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Table 2 Breast-feeding indicators among children aged 0–23 months (n 3103); secondary analysis of data from the Pakistan Demographic
and Health Survey (PDHS) 2006–2007

Indicator Sample size (weighted) n (weighted) Rate (%) 95 % CI

Timely initiation of breast-feeding (,24 months) 3103 848 27?3 25?1, 29?7
Ever breast-fed (,24 months) 3103 3029 97?6 96?9, 98?2
Ever breast-fed (,12 months) 1766 1727 97?8 96?9, 98?4
Ever breast-fed (12–23 months) 1337 1302 97?4 96?2, 98?3
Exclusive breast-feeding (,6 months) 955 354 37?1 33?4, 40?9
Exclusive breast-feeding (0–1 month) 282 154 54?6 47?6, 61?5
Exclusive breast-feeding (2–3 months) 355 127 35?7 30?2, 41?6
Exclusive breast-feeding (4–5 months) 319 74 23?1 18?4, 28?6
Exclusive breast-feeding (0–3 months) 637 281 44?1 39?5, 48?8
Predominant breast-feeding (,6 months) 955 179 18?7 15?8, 22?1
Bottle-feeding (,24 months) 3103 997 32?1 30?0, 34?4
Bottle-feeding (,6 months) 955 256 26?8 23?5, 30?3
Bottle-feeding (6–11 months) 811 298 36?8 32?6, 41?1
Bottle-feeding (12–23 months) 1337 444 33?2 30?2, 36?3
Median duration of exclusive breast-feeding (,36 months) (months) 1?9

12·3

58·8
51·9

14·8

15·9

35·7 35·7

23·6

19·8

30·1
16·8

23·8

R
at

e 
(%

)

80

70

60

50

40

30

20

10

0

Age (months)

<1 1–1·9 2–2·9 3–3·9 4–4·9 5–5·9
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Table 3 Rates of timely initiation of breast-feeding, bottle-feeding, exclusive breast-feeding and predominant breast-feeding by individual-, household- and community-level characteristics;
secondary analysis of data from the Pakistan Demographic and Health Survey (PDHS) 2006–2007

Timely initiation of breast-feeding
(,24 months)

Bottle-feeding
(, 24 months)

Exclusive breast-feeding
(,6 months)

Predominant breast-feeding
(,6 months)

Characteristic % 95 % CI P % 95 % CI P % 95 % CI P % 95 % CI P

Individual-level factors
Maternal working status

Non-working 29?2 26?61, 31?83 ,0?001 33?6 31?30, 36?03 0?012 39?1 34?97, 43?47 0?010 17?4 14?36, 21?02 0?058
Working (past 12 months) 20?7 17?36, 24?42 27?2 23?11, 31?78 26?3 19?63, 34?32 25?5 18?76, 33?75

Maternal education
No education 27?2 24?44, 30?24 0?922 25?3 22?84, 27?82 ,0?001 37?3 32?74, 42?12 0?950 21?9 18?19, 26?07 0?016
Primary 26?7 21?94, 32?10 39?2 34?05, 44?69 37?6 28?95, 47?13 14?4 8?93, 22?49
Secondary and above 28?0 24?06, 32?32 48?0 43?39, 52?69 36?0 28?29, 44?57 11?9 7?30, 18?84

Literacy
Cannot read at all 27?0 24?16, 29?94 0?828 25?3 22?88, 27?89 ,0?001 36?3 31?80, 41?09 0?410 21?9 18?22, 26?15 0?010
Able to read only passage 28?0 24?80, 31?34 43?7 40?28, 47?15 38?2 32?17, 44?51 13?2 9?31, 18?44

Mother’s age (years)
15–19 29?8 22?61, 38?18 0?802 29?1 21?72, 37?72 0?754 34?5 24?34, 46?34 0?900 22?8 13?97, 35?07 0?552
20–34 27?3 24?79, 29?87 32?3 29?97, 34?73 37?2 33?10, 41?57 18?8 15?59, 22?45
35–49 26?8 22?25, 31?89 32?4 27?70, 37?48 37?7 28?75, 47?63 16?3 10?53, 24?23

Marital status
Currently married 27?3 25?09, 29?68 0?952 32?1 30?00, 34?35 0?929 37?1 33?45, 40?93 0?440 18?7 15?78, 22?01 0?037
Formerly married* 26?6 10?23, 53?61 33?3 13?83, 60?77 0?0 0?0

Birth order
First-born 24?9 21?00, 29?27 0?189 35?1 30?58, 39?92 0?347 34?4 27?17, 42?49 0?050 23?2 16?97, 30?84 0?077
Second- to fourth-born 26?9 24?04, 29?85 31?7 28?71, 34?86 34?3 29?45, 39?54 19?6 15?57, 24?28
Fifth-born or higher 29?6 26?00, 33?43 31?0 27?51, 34?65 44?3 37?16, 51?64 13?7 9?47, 19?50

Preceding birth interval (months)
No previous birth 24?9 21?00, 29?27 0?488 35?1 30?58, 39?92 0?169 34?4 27?17, 42?49 0?020 23?2 16?97, 30?84 0?244
0–14 months 29?7 22?14, 38?55 35?8 28?50, 43?82 22?8 12?82, 37?18 20?8 11?22, 35?22
14–24 months 27?0 23?14, 31?27 33?1 28?85, 37?65 31?2 23?62, 39?86 21?2 15?10, 29?01
$25 months 28?2 25?31, 31?33 30?1 27?33, 32?98 42?1 36?94, 47?44 18?8 12?28, 20?08

Sex of baby
Male 26?7 23?99, 29?66 0?497 32?8 30?03, 35?73 0?471 38?9 34?15, 43?97 0?270 18?4 14?53, 23?06 0?829
Female 28?0 25?06, 31?10 31?4 28?50, 34?42 35?0 29?91, 40?54 19?1 15?01, 23?95

Age of child (months)
0–5 25?7 22?25, 29?57 0?341 26?8 23?48, 30?33 0?001 18?7 14?80, 22?15
11–6 26?5 22?93, 30?46 36?8 32?57, 41?14
12–17 30?0 26?38, 33?97 34?3 30?56, 38?28
18–23 27?1 22?51, 32?12 31?3 26?82, 36?06

Perceived birth size of baby
Small 25?9 22?57, 29?44 0?150 31?2 27?86, 34?69 0?771 36?7 31?04, 42?73 0?800 15?6 11?40, 20?88 0?272
Average 26?7 23?67, 29?87 32?6 29?64, 35?79 38?0 32?27, 44?11 20?7 16?25, 25?90
Large 31?0 25?95, 36?55 32?6 27?97, 37?49 36?1 28?09, 44?93 20?8 14?98, 28?13

Place of delivery
Home 28?1 25?30, 31?01 0?464 26?2 23?70, 28?91 ,0?001 37?6 32?90, 42?52 0?630 22?7 18?70, 27?37 0?002
Health facility 26?2 23?09, 29?52 41?6 38?11, 45?14 36?5 30?76, 42?67 12?5 9?17, 16?89

Mode of delivery
Non-Caesarean 28?4 25?97, 30?85 0?001 30?6 28?44, 32?87 ,0?001 37?3 33?54, 41?23 0?730 19?8 16?69, 23?36 0?002
Caesarean section 17?0 12?34, 22?99 47?9 40?85, 55?04 35?2 23?26, 49?29 5?4 1?92, 14?18
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Table 3 Continued

Timely initiation of breast-feeding
(,24 months)

Bottle-feeding
(, 24 months)

Exclusive breast-feeding
(,6 months)

Predominant breast-feeding
(,6 months)

Characteristic % 95 % CI P % 95 % CI P % 95 % CI P % 95 % CI P

Type of delivery assistance
Health professional 26?5 23?52, 29?76 0?745 40?4 36?77, 44?04 ,0?001 37?6 31?70, 43?93 0?330 12?7 9?27, 17?19 0?002
Traditional birth attendant 28?1 24?61, 31?97 30?5 27?17, 33?97 33?0 27?48, 38?97 25?5 20?27, 31?45
Other 27?7 23?92, 31?81 23?1 19?76, 26?69 41?4 34?27, 48?83 19?2 14?00, 25?83

Antenatal clinic visits
None 28?4 24?86, 32?31 0?604 21?9 18?95, 25?24 ,0?001 40?4 34?34, 46?81 0?270 21?8 16?65, 27?89 0?249
1–3 27?4 24?15, 30?81 29?4 26?39, 32?65 37?3 31?81, 43?06 19?0 14?56, 24?29
$4 25?9 22?59, 29?60 46?2 42?39, 50?12 33?4 27?02, 40?37 15?2 10?85, 20?84

Timing of postnatal check-up
Day 0–2 26?1 21?12, 31?66 0?860 37?2 31?11, 43?67 ,0?001 41?8 31?50, 52?80 0?790 13?0 7?59, 21?30 0?023
Day 3–6 27?5 23?55, 31?84 43?8 39?49, 48?20 33?8 26?77, 41?70 11?7 7?63, 17?60
Day 7 or later 21?8 12?61, 35?09 35?1 23?82, 48?34 35?3 18?12, 57?27 13?6 4?92, 32?53
Missing/no check-ups 22?2 7?195, 51?28 59?0 33?83, 80?22 30?4 6?75, 72?50 32?2 5?23, 80?28

Household-level factors
Household wealth index

Poorest 24?1 19?80, 29?05 0?421 18?1 14?59, 22?25 ,0?001 37?9 30?38, 46?07 0?130 27?6 21?04, 35?24 0?002
Poorer 26?9 22?42, 31?98 27?4 23?60, 31?65 43?3 35?80, 51?02 21?6 15?94, 28?48
Middle 28?0 23?77, 32?70 31?1 26?86, 35?76 39?3 31?16, 48?09 11?2 6?82, 17?70
Richer 30?7 25?96, 35?86 38?4 33?85, 43?20 34?4 26?70, 43?09 18?4 12?36, 26?53
Richest 27?4 22?49, 32?92 50?0 45?08, 55?00 28?5 21?27, 36?92 12?6 7?774, 19?88

Community-level factors
Residence

Urban 26?9 23?36, 30?78 0?807 40?5 36?61, 44?55 ,0?001 35?7 29?13, 42?91 0?640 13?4 9?31, 18?89 0?022
Rural 27?5 24?70, 30?49 28?5 26?07, 31?10 37?7 33?36, 42?27 21?1 17?47, 25?31

Geographical region (province)
Punjab 29?0 25?77, 32?38 ,0?001 38?3 35?07, 41?59 ,0?001 32?5 27?55, 37?88 0?001 19?7 15?46, 24?79 0?827
Sindh 17?6 14?43, 21?37 26?3 22?79, 30?11 37?2 30?59, 44?23 17?5 13?09, 22?92
North West Frontier 34?2 28?36, 40?47 22?5 18?13, 27?57 55?2 46?39, 63?72 18?7 12?51, 26?95
Balochistan 38?8 28?21, 50?47 19?0 14?36, 24?61 35?6 24?73, 48?14 14?1 5?42, 32?05

*Divorced, separated and widowed.
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Exclusive breast-feeding

EBF rates were significantly lower among working mothers

(26?3%, P 5 0?010), mothers with a preceding birth interval

of ,15 months (22?8%, P 5 0?020) and mothers living in

Punjab Province (32?5%, P 5 0?001; Table 3).

Bottle-feeding

The bottle-feeding rates were significantly higher among

non-working women (33?6%, P 5 0?012) and those who

were literate (43?7%, P , 0?001), especially with secondary

and higher education level (48?0%, P , 0?001). Women

who had four or more ANC visits (46?2%, P , 0?001),

delivered at a health facility (41?6%, P , 0?001), delivered

by a health professional (40?4%, P , 0?001), who under-

went a Caesarean section (47?9%, P , 0?001) and who

had no PNC (59?0%, P , 0?001) had significantly higher

bottle-feeding rates. Infants aged 6–11 months (36?8%,

P 5 0?001), in the richest household wealth index quintile

(50?0%, P , 0?001), of urban residence (40?5%, P , 0?001)

and residing in Punjab Province (38?3%, P , 0?001) also

had significantly higher bottle-feeding rates (Table 3).

Predominant breast-feeding

PBF rates were significantly higher among mothers who

had no education (21?9 %, P 5 0?016) compared with

those who had primary, secondary or higher education.

PBF rates were also higher among women whose

deliveries were assisted by traditional birth attendants

(25?5 %, P 5 0?002). Mothers from rural regions (21?1 %,

P 5 0?022) and those from the poorest households

(27?6 %, P 5 0?002) reported significantly higher PBF

rates (Table 3).

Multivariate analyses

No timely initiation of breast-feeding

Working mothers (AOR 5 1?48, 95 % CI 1?16, 1?87;

P 5 0?001), mothers who delivered by Caesarean section

(AOR 5 1?95, 95 % CI 1?30, 2?90; P 5 0?001) and those

residing in Sindh Province (AOR 5 1?88, 95 % CI 1?40,

2?51; P , 0?001) had higher odds for no timely initiation

of breast-feeding (Table 4).

Bottle-feeding

The odds of an infant being bottle-fed was higher when the

father’s education was secondary or above (AOR 5 1?41,

95% CI 1?05, 1?89; P 5 0?023), with increasing age of the

child (AOR 5 1?02, 95% CI 1?01, 1?03; P 5 0?006) and for

women who had four or more ANC visits (AOR 5 1?93,

95% CI 1?46, 2?55; P , 0?001). Compared with mothers

from the poorest households, those belonging to the richest

households (AOR 5 2?41, 95% CI 1?62, 3?58; P , 0?001)

had higher odds of bottle-feeding their babies. Compared

with Punjab Province, mothers who lived in other pro-

vinces were significantly less likely to bottle-feed their

babies (all P , 0?001; Table 4).

Exclusive breast-feeding

Non-EBF was significantly more likely for working

mothers (AOR 5 1?76, 95 % CI 1?13, 2?75; P 5 0?013),

infants whose mothers belonged to the highest house-

hold wealth index quintile (AOR 5 2?31, 95 % CI 1?22,

4?36; P 5 0?010) and for mothers who lived in Punjab

Province. As expected, increasing age of the infant was

associated with significantly more non-EBF (AOR 5 1?46,

95 % CI 1?32, 1?62; P , 0?001). Mothers who were able to

read a passage of text were less likely not to breast-feed

their babies exclusively (AOR 5 0?64, 95 % CI 0?43, 0?96;

P 5 0?029) than mothers who were not able to read at

all (Table 5).

Predominant breast-feeding

The practice of PBF was significantly less common in

mothers who were literate (AOR 5 0?58, 95 % CI 0?35,

0?95; P 5 0?033). PBF had a higher odds ratio when the

delivery was assisted by a traditional birth attendant

(AOR 5 1?96, 95 % CI 1?18, 3?24; P 5 0?009) as compared

with a qualified health professional (Table 5).

When compared with bottle-feeding (only children ,6

months of age), working mothers were more significantly

likely to predominantly breast-feed their babies (AOR 5

2?26, 95% CI 1?22, 4?18; P 5 0?009). On the other hand,

significantly lower rates of PBF were reported in mothers

who were delivered at a health facility (AOR 5 0?47, 95% CI

0?27, 0?82; P 5 0?009) and who delivered by Caesarean

section (AOR5 0?19, 95% CI 0?06, 0?65; P 5 0?008).

Discussion

Pakistan has the lowest EBF rate, highest bottle-feeding

rate but almost similar PBF compared with other coun-

tries in South Asia that have similar socio-economic

conditions, such as Sri Lanka(17), Bangladesh(18), India(19)

and Nepal(20). These rates of EBF, PBF and bottle-feeding

are unacceptable and need improvement if Pakistan is to

achieve the goals set out by WHO for optimal infant

feeding practices. The present secondary data analysis

has identified a number of associations with poor feeding

practices which have programmatic implications for child

health programmes in Pakistan; the more important ones

are examined in the discussion below.

The rates of bottle-feeding were significantly higher

among women who belonged to higher socio-economic

strata with higher levels of education, reflecting the fact

that educational status does not necessarily mean greater

awareness of the importance of EBF. This trend could

have a trickledown effect as these women potentially are

role models to which less privileged women aspire. Also

of concern was that those women who had four or more

ANC visits, who delivered by health-care professionals

and who delivered at health-care facilities had much

higher bottle-feeding rates. This shows that women who
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Table 4 Survey logistic modelling for no timely initiation of breast-feeding and bottle-feeding (unadjusted and adjusted odds ratios); secondary analysis of data from the Pakistan Demographic
and Health Survey (PDHS) 2006–2007

No timely initiation of breast-feeding
(,24 months)

Bottle-feeding
(, 24 months)

Unadjusted Adjusted Unadjusted Adjusted

Characteristic OR 95 % CI P OR 95 % CI P OR 95 % CI P OR 95 % CI P

Individual-level factors
Maternal working status

Non-working 1?00 1?00 1?00
Working (past 12 months) 1?58 1?25, 1?99 ,0?001 1?48 1?16, 1?87 0?001 0?74 0?58, 0?93 0?011

Marital status
Currently married 1?00 1?00
Formerly married* 1?04 0?33, 3?27 0?952 1?05 0?34, 3?28 0?929

Maternal education
No education 1?00 1?00
Primary 1?03 0?77, 1?37 0?856 1?91 1?48, 2?47 ,0?001
Secondary or above 0?96 0?75, 1?23 0?759 2?74 2?18, 3?44 ,0?001

Literacy
Cannot read at all 1?00 1?00
Able to read only passage 0?95 0?77, 1?17 0?631 2?29 1?90, 2?77 ,0?001

Partner’s education
No education 1?00 1?00 1?00
Primary 0?86 0?65, 1?13 0?266 1?35 1?02, 1?77 0?033 1?31 1?00, 1?74 0?054
Secondary or above 0?85 0?69, 1?04 0?120 1?71 1?38, 2?11 ,0?001 1?41 1?05, 1?89 0?023

Mother’s age (years)
15–19 1?00 1?00
20–34 1?13 0?77, 1?67 0?455 1?16 0?78, 1?73 0?455
35–49 1?16 0?74, 1?81 0?514 1?17 0?75, 1?82 0?490

Birth order
First-born 1?00 1?00
Second- to fourth-born 0?90 0?71, 1?16 0?423 0?86 0?67, 1?11 0?238
Fifth-born or higher 0?79 0?61, 1?03 0?077 0?83 0?64, 1?07 0?152

Preceding birth interval
No previous birth 1?00 1?00
0–14 months 0?79 0?50, 1?23 0?293 1?03 0?69, 1?53 0?882
14–24 months 0?90 0?67, 1?20 0?461 0?91 0?69, 1?22 0?538
$25 months 0?84 0?66, 1?07 0?163 0?80 0?62, 1?02 0?067

Sex of baby
Male 1?00 1?00
Female 0?94 0?78, 1?13 0?497 0?94 0?78, 1?12 0?471

Age of child (months) 0?99 0?98, 1?00 0?159 1?02 1?01, 1?03 0?005 1?02 1?01, 1?03 0?006
Perceived birth size of baby

Average 1?00 1?00
Large 0?81 0?61, 1?07 0?143 1?00 0?78, 1?28 0?975
Small 1?04 0?83, 1?31 0?722 0?93 0?76, 1?15 0?518

Place of delivery
Home 1?00 1?00
Health facility 1?10 0?90, 1?34 0?350 2?00 1?65, 2?44 ,0?001
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Table 4 Continued

No timely initiation of breast-feeding
(,24 months)

Bottle-feeding
(, 24 months)

Unadjusted Adjusted Unadjusted Adjusted

Characteristic OR 95 % CI P OR 95 % CI P OR 95 % CI P OR 95 % CI P

Mode of delivery
Non-Caesarean 1?00 1?00 1?00
Caesarean section 1?93 1?31, 2?84 0?001 1?95 1?30, 2?90 0?001 2?08 1?54, 2?81 ,0?001

Type of delivery assistance
Health professional 1?00 1?00 1?00
Traditional birth attendant 0?92 0?73, 1?16 0?486 0?65 0?52, 0?81 ,0?001 1?02 0?80, 1?31 0?863
Other 0?94 0?74, 1?20 0?629 0?44 0?35, 0?56 ,0?001 0?76 0?58, 0?99 0?039

Antenatal clinic visits
None 1?00 1?00 1?00
1–3 1?06 0?85, 1?32 0?632 1?48 1?19, 1?85 ,0?001 1?21 0?95, 1?53 0?115
$4 1?13 0?89, 1?45 0?308 3?06 2?40, 3?90 ,0?001 1?93 1?46, 2?55 ,0?001

Timing of postnatal check-up
Immediate (hospital birth) 1?00 1?00
Day 0–2 0?93 0?67, 1?28 0?654 1?32 0?96, 1?81 0?091
Day 3–6 1?26 0?62, 2?57 0?523 0?91 0?50, 1?67 0?771
Day 7 or later 1?23 0?32, 4?71 0?759 2?43 0?84, 7?04 0?101

Household-level factors
Household wealth index

Poorest 1?00 1?00 1?00
Poorer 0?86 0?62, 1?21 0?386 1?71 1?25, 2?35 0?001 1?65 1?20, 2?28 0?002
Middle 0?82 0?59, 1?13 0?218 2?04 1?47, 2?84 ,0?001 1?55 1?09, 2?22 0?015
Richer 0?72 0?51, 1?01 0?057 2?82 2?05, 3?88 ,0?001 1?78 1?26, 2?51 0?001
Richest 0?84 0?58, 1?22 0?359 4?53 3?26, 6?30 ,0?001 2?41 1?62, 3?58 ,0?001

Community-level factors
Residence

Rural 1?00 1?00
Urban 1?03 0?81, 1?31 0?807 1?71 1?39, 2?10 ,0?001

Geographical region (province)
Punjab 1?00 1?00 1?00 1?00
Sindh 1?91 1?43, 2?54 ,0?001 1?88 1?40, 2?51 ,0?001 0?58 0?46, 0?73 ,0?001 0?60 0?48, 0?76 ,0?001
North West Frontier 0?79 0?57, 1?08 0?133 0?86 0?62, 1?18 0?347 0?47 0?35, 0?63 ,0?001 0?55 0?40, 0?75 ,0?001
Balochistan 0?64 0?39, 1?07 0?087 0?68 0?41, 1?14 0?143 0?38 0?26, 0?54 ,0?001 0?47 0?31, 0?71 ,0?001

*Divorced, separated and widowed.
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Table 5 Survey logistic modelling for not exclusively breast-feeding and predominant breast-feeding (unadjusted and adjusted odds ratios); secondary analysis of data from the Pakistan
Demographic and Health Survey (PDHS) 2006–2007

Not exclusively breast-feeding (,6 months) Predominant breast-feeding (,6 months)*

Unadjusted Adjusted Unadjusted Adjusted

Characteristic OR 95 % CI P OR 95 % CI P OR 95 % CI P OR 95 % CI P

Individual-level factors
Maternal working status

Non-working 1?00 1?00 1?00
Working (past 12 months) 1?80 1?18, 2?75 0?006 1?76 1?13, 2?57 0?013 2?17 1?27, 3?71 0?004

Marital status
Currently married
Formerly married-

Maternal education
No education 1?00 1?00
Primary 1?47 0?92, 2?34 0?109 0?65 0?34, 1?22 0?187
Secondary or above 1?29 0?91, 1?83 0?152 0?56 0?30, 1?04 0?068

Literacy
Cannot read at all 1?00 1?00 1?00 1?00
Able to read only passage 0?92 0?67, 1?28 0?638 0?64 0?43, 0?96 0?029 0?57 0?35, 0?92 0?024 0?58 0?35, 0?95 0?033

Partner’s education
No education 1?00 1?00
Primary 0?99 0?64, 1?53 0?955 1?58 0?87, 2?86 0?125
Secondary or above 1?06 0?70, 1?59 0?789 1?04 0?65, 1?64 0?862

Mother’s age (years)
15–19 1?00 1?00
20–34 0?89 0?53, 1?50 0?658 0?76 0?38, 1?49 0?427
35–49 0?87 0?46, 1?66 0?674 0?65 0?27, 1?53 0?326

Birth order
First-born 1?00 1?00
Second- to fourth-born 1?00 0?67, 1?51 0?983 0?84 0?50, 1?41 0?524
Fifth-born or higher 0?66 0?42, 1?04 0?070 0?46 0?24, 0?85 0?013

Preceding birth interval
No previous birth 1?00 1?00
0–14 months 1?78 0?85, 3?73 0?127 1?35 0?53, 3?42 0?522
14–24 months 1?16 0?69, 1?94 0?572 1?01 0?53, 1?91 0?973
$25 months 0?72 0?48, 1?08 0?116 0?55 0?33, 0?93 0?028

Sex of baby
Male 1?00 1?00
Female 1?18 0?87, 1?60 0?276 1?15 0?74, 1?78 0?524

Age of child (months) 1?42 1?29, 1?57 ,0?001 1?46 1?32, 1?62 ,0?001 1?42 1?24, 1?63 ,0?001
Perceived birth size of baby

Average 1?00 1?00
Large 1?09 0?70, 1?69 0?713 1?28 0?77, 2?13 0?339
Small 1?06 0?74, 1?52 0?758 0?35 0?74, 2?46 0?314

Place of delivery
Home 1?00 1?00
Health facility 1?05 0?75, 1?46 0?784 0?56 0?35, 0?90 0?019

Mode of delivery
Non-Caesarean 1?00 1?00
Caesarean section 1?10 0?60, 1?99 0?763 0?28 0?08, 0?94 0?039
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Table 5 Continued

Not exclusively breast-feeding (,6 months) Predominant breast-feeding (,6 months)*

Unadjusted Adjusted Unadjusted Adjusted

Characteristic OR 95 % CI P OR 95 % CI P OR 95 % CI P OR 95 % CI P

Type of delivery assistance
Health professional 1?00 1?00 1?00
Traditional birth attendant 1?23 0?85, 1?78 0?282 2?28 1?39, 3?74 0?001 1?96 1?18, 3?24 0?009
Other 0?86 0?58, 1?26 0?429 1?37 0?79, 2?38 0?255 1?33 0?75, 2?34 0?324

Antenatal clinic visits
None 1?00 1?00
1–3 1?14 0?82, 1?60 0?434 0?94 0?58, 1?51 0?814
$4 1?36 0?92, 2?00 0?128 0?84 0?48, 1?47 0?556

Timing of postnatal check-up
Immediate (hospital birth) 1?00 1?00
Day 0–2 1?40 0?80, 2?45 0?235 1?11 0?49, 2?50 0?791
Days 3–6 1?32 0?50, 3?50 0?580 1?24 0?31, 4?90 0?752
Day 7 or later 1?64 0?26, 9?53 0?600 3?40 0?26, 43?6 0?344

Household-level factors
Household wealth index

Poorest 1?00 1?00 1?00
Poorer 0?80 0?51, 1?26 0?336 0?98 0?61, 1?58 0?943 0?68 0?39, 1?18 0?175
Middle 0?94 0?57, 1?55 0?817 1?07 0?62, 1?86 0?803 0?38 0?19, 0?77 0?007
Richer 1?16 0?71, 1?91 0?550 1?69 0?95, 3?00 0?072 0?73 0?38, 1?38 1?389
Richest 1?54 0?92, 2?56 0?101 2?31 1?22, 4?36 0?010 0?61 0?29, 1?24 1?246

Community-level factors
Residence

Rural 1?00 1?00
Urban 1?09 0?76, 1?56 0?640 1?49 0?88, 2?52 0?133

Geographical region (province)
Punjab 1?00 1?00 1?00 1?00
Sindh 0?81 0?56, 1?19 0?285 0?77 0?51, 1?16 0?204 0?77 0?46, 1?28 0?324 0?78 0?47, 1?28 0?331
North West Frontier 0?39 0?26, 0?60 ,0?001 0?37 0?23, 0?59 ,0?001 0?55 0?30, 1?01 0?055 0?54 0?29, 1?00 0?052
Balochistan 0?87 0?49, 1?54 0?637 0?69 0?37, 1?28 0?240 0?65 0?20, 2?12 0?480 0?58 0?17, 1?96 0?384

*Logistic model based on proportions of predominant (n 179) and exclusive breast-feeding (n 354).
-Divorced, separated and widowed.
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had better contact with the health-care delivery system

were less likely to practise EBF. This trend was seen in

Nepal too, where increased antenatal visits had a negative

effect on EBF; while in India more ANC visits had a

positive effect on EBF(21,22). In India women who were

delivered at a health-care facility had a lower EBF rate

whereas in Sri Lanka increased postnatal contacts with the

health system improved the EBF rate(22,23). The trend in

Pakistan could be due to a lack of training of health-care

workers in breast-feeding counselling.

Unfortunately, the attractive marketing strategies of

manufacturers of formula milk as substitutes of mother’s

milk are not in line with the Legislation Ordinance on

Breastfeeding issued by Government of Pakistan in

2002(24); this was also shown in a study from Karachi

where the majority (P , 0?0001) of doctors supported the

idea of receiving gifts, promotional material and donations

from the formula milk/feeding bottle manufacturers(25).

According to the study in Karachi more than 95% of

mothers considered that breast milk was the best food for

their infant, but the practices of urban mothers were quite

contradictory to this statement showing a gap between

knowledge and practices. According to WHO, Iran was the

first among Eastern Mediterranean countries to approve

the WHO’s international code of marketing on breast milk

substitutes, adopt it as national law and implement all

aspects of the code(26), which explains the higher EBF and

lower bottle-feeding rates in Iran compared with Pakistan.

There is need to develop and implement guidelines for all

levels of health-care workers on how to counsel mothers

about the importance of EBF. The undergraduate medical

syllabus in Pakistan needs revision and should include an

essential standardized infant and young child feeding

(IYCF) training package. It is important to revive the

Baby Friendly Hospital Initiative (BFHI) to ensure that all

children born in hospitals are put to the breast within the

first hour of delivery, the rate of which is low (27?3%) in

Pakistan. All staff providing mother and child health ser-

vices must also receive training in counselling about young

infant feeding and nutrition. A system of close monitoring

and evaluation should be put in place for the continuing

accreditation of health facilities offering obstetric and child

health services. This should also include the institutions

operating in the private health sector. Furthermore,

EBF rates in Pakistan could also be increased through

community health workers (lady health workers)(27) by

providing counselling to women during antenatal, natal

and postnatal home visits, as the majority of deliveries in

Pakistan take place at home. A clinical trial has demon-

strated a positive effect of home visiting by registered

midwives on improving EBF rate(28).

Achieving increased frequency of EBF requires beha-

viour change in mothers and other members of the family

who influence decision making. Accomplishing beha-

viour change could be a formidable target, as multiple

behaviour changes might be required in mothers who are

bottle-feeding or non-EBF. On the other hand, a single

behaviour change which aims at convincing ‘at risk’

women not to give water and other non-nutritious liquids

may be a feasible achievement. Demographic and Health

Survey data from Pakistan show that the profile of

mothers who predominantly breast-feed and those who

non-exclusively breast-feed are similar, as both are being

practised more by illiterate mothers. This finding has

programmatic implications. Since the target population

for a behaviour change campaign is same it might be

easier to develop public health messages which effectively

highlight the disadvantages of giving water and water-

based liquids before 6 months of age. This would have the

potential of significantly increasing the rate of EBF with its

attendant benefits. Such changes have been achieved by

programmes in Cambodia(29,30) where the EBF rates were

increased from 11% to 60% in five years by targeting

mothers practising PBF. Similar programmes in Zambia

and Ghana have also produced positive changes in the

behaviour of mothers, thereby increasing EBF rates(31).

Another factor having an adverse association with EBF

was urban residence as these women were more likely to

bottle-feed their babies, a finding which is similar to

Sri Lanka(23). In Bangladesh urban mothers did not initiate

timely breast-feeding for their infants(32). This paradox

could be utilized to the advantage of breast-feeding

advocacy programmes, since urban mothers have a much

better access to various sources of information that can

be used to create awareness regarding the benefits of

breast-feeding.

The present secondary analysis also highlighted sig-

nificantly lower rates of EBF among working mothers.

The current legislation in Pakistan for maternity leave and

infrastructure to facilitate working women in breast-

feeding is not supportive of EBF practices(24). Most

workplaces neither have space nor any system of support

in place for mothers who want to breast-feed at their

place of work. Studies from Iran show that giving a

1 h break daily to mothers for breast-feeding and also

facilitating them in the practice have increased the EBF

rates(33). National paediatric associations and other similar

organizations have an important role as pressure groups

to influence parliamentarians to legislate for breast-feeding

friendly policies in workplaces. Efforts must be made to

ensure there is a breast-feeding friendly environment in

both public and private sector workplaces.

The large geographic variation in EBF, with low rates in

Punjab Province and high rates in North West Frontier

Province, may need further study as the current analysis

did not allow us to explore the behavioural, environ-

mental and social factors affecting mothers’ decisions

regarding infant feeding practices. Some common factors

such as changing lifestyles, aggressive promotion of

formula milk, a general unawareness of the importance of

breast-feeding and perceived insufficiency of milk could

play important roles in contributing towards suboptimal
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feeding practices. In women delivered through Caesarean

section there is a perceived insufficiency of milk con-

tributing towards high bottle-feeding rate, which is a

common finding in India, Nepal, Sri Lanka and China

where it was the main reason for delayed contact(21,34–36).

This perceived insufficiency was also found to be the

most common cause for discontinuing breast-feeding of

children in Australia(37).

The main strengths of our study are the nationally

representative sample, the comprehensive data on stan-

dard infant feeding indicators and the appropriate adjust-

ments for sampling design made in the analysis. However,

the major limitation is the 24h recall method used for

estimating EBF rates in the current survey. Although this

method is recommended by WHO, there is a concern that

it considerably overestimates EBF rates as it excludes

children who were given liquids and foods at infrequent

intervals(38–43). In Sri Lanka the EBF rate was reported as

77?4% by using ‘24h recall’ and as 49?1% by another

method of ‘recall since birth’(44). Therefore, it is quite

possible that the EBF rates in Pakistan might be even lower

than the levels estimated in the current analysis.

Conclusions

The EBF rates in Pakistan are the lowest and the bottle-

feeding rates are the highest in South Asia. This should be

considered as a wakeup call for child health programmes to

focus more on improved infant feeding practices, especially

EBF. There is an urgent need to involve all national pro-

grammes delivering child health interventions at all levels

of health-care infrastructure. There should be enhanced

training of health-care providers in infant and young child

nutritional counselling. There is a need for breast-feeding

friendly laws and their effective implementation to improve

the rates of EBF in Pakistan. The advocacy campaigns

should focus on all women of childbearing age at all levels

of society, with special emphasis on educated, working

women from upper socio-economic strata.
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