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and Health Survey data

Rafi Amir-ud-Din

ABSTRACT

Objectives This study analysed the association between
breast feeding (BF) and birth interval (Bl) (both succeeding
and preceding) with neonatal mortality (NM), infant
mortality (IM) and under-5 mortality (U5M).

Design This cross-sectional study used data from the
Pakistan Demographic and Health Survey 2017-2018.
Settings All provinces, Islamabad and Federally
Administered Tribal Areas were included in the analysis.
Participants A total of 12769 children born to ever-
married multiparous women aged 30-49 years who gave
live birth within 5 years preceding the interview. Multiple
births are not included.

Data analysis Multivariate logistic regression analysis
was used.

Results We found that BF was associated with nearly 98%
lower risk of NM (OR 0.015; 95% Cl: 0.01 to 0.03; p<0.001),
96% lower risk of IM (OR 0.038; 95% Cl: 0.02 to 0.06;
p<0.001) and 94% lower risk of U5M (OR 0.050; 95% Cl:
0.03 t0 0.08; p<0.001). Compared with optimal preceding
birth interval (PBI) (36+ months), short PBI (<18 months)

was associated with around six times higher risk of NM (OR
5.661; 95% CI: 2.78 to 11.53; p<0.001), over five times risk
of IM (OR 4.704; 95% Cl: 2.70 to 8.19; p<0.001) and over five
times risk of USM (OR 4.745; 95% Cl: 2.79 to 8.07; p<0.001).
Disaggregating the data by child’s gender, place of residence
and mother’s occupational status showed that being ever
breast fed was associated with a smaller risk of NM, IM and
U5M in all three disaggregations. However, the risk of smaller
PBI <18 months was generally more pronounced in female
children (NM and U5M) or when the children lived in rural
areas (NM, IM and U5M). PBI <18 months was associated
with greater risk of NM and IM, and smaller risk of USM when
mothers did a paid job.

Conclusion This study’s significance lies in the fact that
it has found BF and Bl to be consistent protective factors
against NM, IM and USM. Given Pakistan’s economic
constraints, optimal BF and BI are the most cost-effective
interventions to reduce child mortality.

INTRODUCTION
In 2019, global neonatal mortality (NM) and
under-5 mortality (UbM) rates were 18 and
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Strengths and limitations of this study

» This cross-sectional study has explored two crucial
correlates of under-5 child mortality in Pakistan’s
context using logistic regression: breast feeding and
birth interval.

» Breast feeding was interacted with the preceding
birth interval (PBI) to test how different PBI cate-
gories affected the risk of child mortality given the
breastfeeding status of the child.

» This study adjusts the relationship between breast
feeding and birth interval and child mortality with
several contextual factors such as the child’s gen-
der, place of residence and maternal occupational
status.

» The cross-sectional nature of the Demographic and
Health Survey data does not allow causal inference.

» Using information about the birth history of a child
for up to 5years prior to the mother’s interview may
cause recall bias.

39 deaths per 1000 live births, respectively.
The Sustainable Development Goals (SDGs)
targets of the NM and U5M rates were 12
and 25 deaths per 1000 live births. In sharp
contrast to the global child mortality rates,
NM and UbBM rates in Pakistan were 41 and
67 per 1000 live births, respectively, in 2019.
With 44 children dying out of every 1000 live
births in the first month of their life, Pakistan
had the highest NM rate globally in 2017."
Existing literature has identified various factors
associated with child mortality. The maternal
attributes associated with child mortality are
education of mother,2 mother’s age,3 * the
number of children ever born, birth order of
the child,>” ° birth spacing (BS), breast feeding
(BF),7 marital status of the mother at the time
of last birth? and mother’s empowerment.” The
gender of the child is also a correlate of child
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mortality.” The household characteristics associated with
child mortality are the type of cooking fuel used in the house-
hold and kitchen location, urban—rural residential status and
household wealth status."” Other factors associated with child
mortality are health-seeking behaviour, for example, utili-
sation of basic health services," the context of kinship rela-
tions'® and religion."”

Two factors associated with child mortality that notably
received academic research and public policy focus are BF
and BS.! BF is associated with a lower risk of diarrhoea,
respiratory infection, obesity in childhood and adoles-
cence, and better cognitive development.'” According to
one estimate, suboptimal BF is responsible for 1.4million
child deaths and 44 million disability-adjusted life years
(roughly 10% in children under 5 years). BF is associated
with healthier dietary behaviour at the age of 6 months,
and optimal BF with early initiation of BF can reduce the
risk of childhood obesity and chronic diseases and hence
child mortality."

A significant amount of evidence shows that BS affects
the odds of child mortality. One study found that birth
interval (BI) less than 18 months was associated with over
two times higher risk of child mortality than longer BL'
Some studies that controlled the potential endogeneity
of BS variables found that BI of fewer than 6 months was
detrimental to the survival of the second child." ' Both
short preceding birth interval (PBI) and succeeding
birth interval (SBI) are risk factors of child mortality for
the index child."” A study in India showed that PBI (<18
months) increased the risk of mortality in the neonatal
and postneonatal period.*” Short PBI (<18 months)
increased the risk of the index (second) child’s mortality
by 31% in infancy compared with the child born after
18-24 months.”’ A study in Nairobi found that during
the early childhood period, a short SBI (<18 months) was
associated with two times higher risk of mortality than a
longer SBI (>36 months) 2

Evidence suggests that short PBI and SBI were risk factors
of child mortality” On the contrary, a study found that
the older child was at a higher risk of mortality when the
BI between two children was short.”* While relatively little
evidence exists regarding the optimal BI, Rutstein found
that the optimal Bl is between 36 and 59 months, and BI
greater than 60 months was also a risk factor.” According to
the maternal depletion hypothesis, mothers have insufficient
time to recuperate between births, especially if they breast
feed their children for long periods, are undernourished or
carry out strenuous physical work.*®

Even if research shows the protective effects of BF and
widely spaced births on infant survival, it is not as clear when
the child benefits the most from BF and long BIs and under
what conditions."* Additionally, the strength of association
between child mortality and BF and BI varies across different
contexts, with many answered questions regarding the reli-
ability and comparability of cross-country estimates. A recent
study on the link between BI and child mortality has shown
that the mortality-reducing effect of longer PBI >36 months
varies regionally and with the level of development, and has

a relatively large protective effect against child mortality in
the developing countries, but has almost zero effect in highly
developed countries.”’

Even though many studies exist on the determinants
of child mortality in Pakistan,”?' according to the best
of our knowledge, no study has done an in-depth analysis
of the interactive role of BS and BF in reducing neonatal,
infant and child mortality. Thus, this study tries to fill this
gap by comprehensively studying the association of BF
and BS (preceding) with child mortality (neonatal, infant
and under-5) in Pakistan using recently available nation-
ally representative Pakistan Demographic and Health
Survey (PDHS) (2017-2018).%* As indicated earlier, Paki-
stan needs to reduce child mortality by 63% to achieve an
SDG target of 25 under-5 deaths per 1000 live births by
2030. It is crucial to highlight the link between BF and BS
and child mortality using the recent data.

METHODS

Study design, participants and settings

This cross-sectional study used data from the PDHS 2017-
2018. The PDHS is a nationally representative data that
consists of six administrative units, that is, four provinces
(Punjab, Sindh, Khyber Pakhtunkhwa and Baluchistan),
Federally Administered Tribal Areas and the capital terri-
tory Islamabad. PDHS has a stratified two-stage cluster
design. Therefore, sampling weights were used to ensure
the representativeness of the data.

We selected 12769 children born to ever-married
multiparous women aged 30-49 years who gave live birth
within 5years preceding the interview. As our study deals
with BI, we have included only those women in the study
who gave birth to at least two children. This study only
included single births.

PDHS collects data through four main questionnaires:
(1) Household, (2) Biomarker, (3) Women and (4) Men’s
Questionnaire. In addition to the question about women,
the Women’s Questionnaire also contains information
about the birth history of all of the respondent’s children
(dead or alive). The birth history of a woman is used to
select children for different sections of the questionnaire.
This study uses the information of ever-married women
aged 15-49 years with the history of live births for the past
10 years preceding the survey. Only the single births were
considered for this study because multiple births being
a risk factor for child mortality” can potentially bias the
results by overestimating the child mortality (figure 1).

Variables

The outcome variables for this study are NM (death in the
first month of birth), infant mortality (IM) (death before
completing the first year of life) and UbM (death before
Syears), as mortality can occur because of age-specific
reasons. For example, premature birth is more strongly
associated with mortality in the first year, and suboptimal
BF is associated with UsM.** Therefore, three different
levels of child mortality are analysed in this study. All
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Total Sample Size

N = 50,495
Excluded because of
> multiple births
No =1,111
Excluded because children
> older than 5 years
N =10,356
Excluded because women's
> age < 31 years or > 49 years
N = 9745
| Excluded because parity < 2
N =337
Final sample size
N = 12,769

Under-5 children alive
N = 12070

Under-5 children dead
N =699

Figure 1 Sample selection flow chart.

three outcome variables, that is, NM, IM and U5M, are
binary variables, which are split into ‘survived’ (reference
group) and ‘died.’

The first primary exposure variable of interest in this
study is BF, which is categorised as ‘Never breast fed’ as
(reference category) and ‘Ever breast fed’. The second
primary exposure variable of interest in this study is
the PBI. Following previous literature,22 the variable
measuring PBI is categorised into: ‘First born,” ‘<18
months’, ‘18-23 months’, ‘24-35 months’ and ‘36+
months’ (reference category).

Some additional child-related, and
community-level confounding factors such as birth size
and gender of the child, mother’s education and current
age (categorised into ‘30-35°, ‘36-40’ and ‘>40’ years
age groups), education of mother and father, place of
residence (urban/rural), household wealth status and
maternal occupational status are included in the analysis.

maternal

Data analysis

Data for this study are taken from PDHS (2017-2018).
This study employed a two-step procedure for data anal-
ysis. In the first step, bivariate analysis was done to see the
individual association between all response and control
variables with the outcome variables. The variables were

chosen for multivariate regression analysis based on their
theoretical link with child mortality. In the second step,
multivariate logistic regression analysis was done to study
BF and BI's association with child mortality (NM, IM and
UbBM).

The previous literature provides insights into how BF
and BI affect each other in terms of their combined effect
on the odds of child 1“1101rtality.35 So, we included the inter-
action term between BF and BI. Besides, a disaggregated
analysis was also conducted. We examined the associ-
ation between BF and BI with child mortality by disag-
gregating data by child’s gender, place of residence and
mother’s occupational status. All statistical analyses were
implemented using statistical software STATA/MP V.15.1
(StataCorp, College Station, Texas, USA).

Patient and public involvement

This study did not involve patients or human subjects
directly. The results of the analysis were exclusively based
on the data from PDHS.

RESULTS
Table 1 gives the association of individual, family and
community characteristics assumed to be correlated
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Neonatal mortality Infant mortality Under-5 mortality
No Yes Total y2 No Yes Total y2 No Yes Total 2
% % % Pvalue % % % Pvalue % % % P value

Never breast fed (n=246) 39 606 58 0.00 3.9 435 58 0.000 4 38.1 5.8 0.000

Total (n=5365) 100 100 100 100 100 100 100 100 100

36+ (N=4316) 31.8 215 31.4 0.00 32 209 314 0.000 32.2 20.1 314  0.000

<18 (n=2013) 16 33,5 16.6 155 36.6 16.6 15.4 352 16.6

24-35 (n=3405) 27 17.4 26.6 271 17.6 26.6 272 17.8 26.6

Province

Sindh (n=2229) 236 179 234 23.5 20.6 234 235 21.7 234

Balochistan (n=1774) 7 5.1 7 7 73 7 69 76 7

N
w

FATA (n=966) 23 13 23 24 13 28 24 12

Type of place of residence

Urban (n=5667) 329 328 329 329 32 329 33.1 30 32.9

Respondent’s highest educational level

Primary (n=1673) 158 18.8 15.9 15.9 16.3 15.9 16 154 15.9

Higher (n=1607) 119 88 11.8 12 74 118 121 6.6 118

Husband/partner’s educational level

Primary (n=1661) 15.9 19.7 16.1 15.8 20.7 16.1 15.8 20.3 16.1

Higher (n=2748) 18.1 133 17.9 182 127 17.9 18.3 12.7 17.9

Size of child at birth

Small (n=864) 17.8 232 17.9 17.7 22.4 17.9 17.6 232 17.9

Total (n=5349) 100 100 100 100 100 100 100 100 100

Female (n=6256) 50.5 34.2 49.9 0.00 50.7 36.5 49.9 0.000 50.6 39.7 499 0.001

Total (n=12769) 100 100 100 100 100 100 100 100 100

Continued
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Table 1 Continued

Neonatal mortality

Infant mortality Under-5 mortality

No Yes Total »2 No Yes Total y2 No Yes Total 2
% % % P value % % % Pvalue % % % P value

Respondent’s current age

30-35 (n=7402) 614 639 615 0.23 616 59.6 61.5 0.111 61.6 59.5 61.5 0.090

36-40 (n=3517) 256 205 254 256 231 254 256 23.4 254

>40 (n=1850) 13 15,6 13.1 129 17.3 131 12.9 17.1 131

Total (n=12769) 100 100 100 100 100 100 100 100 100
Total children ever born

1-2 (n=1097) 87 7.7 87 025 88 64 87 0.027 8.8 7.1 8.7 0.005

3-4 (n=4491) 374 318 37.2 375 312 37.2 37.7 29.6 37.2

>4 (n=7181) 53.9 60.6 54.2 53.7 62.4 54.2 53.6 63.4 54.2

Total (n=12769) 100 100 100 100 100 100 100 100 100
Wealth index quintile

Poorest (n=3188) 246 284 247 0.36 244 292 247 0.368 243 30.3 24.7 0.210

Poorer (n=2922) 19.9 19.6 19.9 19.9 193 19.9 19.9 19.2 19.9

Middle (n=2464) 20.5 13.8 20.2 204 16  20.2 204 17 20.2

Richer (n=2089) 17.7 19 17.7 17.7 183 17.7 17.7 17.8 17.7

Richest (n=2106) 17.4 19.2 175 175 171 175 17.6 157 175

Total (h=12769) 100 100 100 100 100 100 100 100 100
Respondent’s occupation

Not working (n=10700) 78.8 704 785 0.01 789 714 785 0.009 79 715 785 0.005

Working (n=2063) 212 296 215 211 286 215 21 285 215

Total (n=12763) 100 100 100 100 100 100 100 100 100

FATA, Federally Administered Tribal Area; KPK, Khyber Pakhtunkhwa.

with neonatal, infant and child mortality. The BF and BI
are significantly associated with all three types of child
mortality (p<0.01).

Following the convention in the previous literature,*
we retained all the variables in the multivariate regression
model either because they were statistically significant or
had a theoretical link with child mortality, as shown in
table 1.

Table 2 gives estimates of the multivariate logistic
regression model with their OR (95% CI) and their p
value. Compared with the cases where a child was never
breast fed, having been ever breast fed was associated with
nearly 98% lower risk of NM (OR 0.015; 95% CI: 0.01 to
0.03; p<0.001), 96% lower risk of IM (OR 0.038; 95% CI:
0.02 to 0.06; p<0.001) and 95% lower risk of U5M (OR
0.050; 95% CI: 0.03 to 0.08; p<0.001). Compared with
optimal PBI (36+ months), short PBI (<18 months) was
associated with around six times higher risk of NM (OR
5.661; 95% CI: 2.78 to 11.53; p<0.001), around five times
risk of IM (OR 4.704; 95% CI: 2.70 to 8.19; p<0.001) and
around five times risk of UbM (OR 4.745; 95% CI: 2.79 to
8.07; p<0.001).

Given that both BF and BI were significantly associated
with child mortality, we also estimated the interaction of
BF and BI to see the joint risk of no BF and short PBI

(table 3). As shown previously (table 2), being ever breast
fed remained individually a significant consistent protec-
tive factor against NM (OR 0.015; 95% CI: 0.01 to 0.04;
p<0.001), IM (OR 0.039; 95% CI: 0.02 to 0.08; p<0.001)
and U5M (OR 0.040; 95% CI: 0.02 to 0.08; p<0.001). Simi-
larly, PBI <18 months was individually a significant risk
factor of NM (OR 4.748; 95% CI: 1.54 to 14.64; p<0.01),
IM (OR 4.848; 95% CI: 1.58 to 14.85; p<0.01) and U5M
(OR 3.863; 95% CI: 1.21 to 12.28; p<0.05). However, their
interaction did not show any significant change in the risk
of child mortality (see table 3).

Disaggregated analysis

Following previous literature,” we analysed the associa-
tion between BF and BI with NM, IM and U5M, disaggre-
gating the data by child’s gender, place of residence and
mother’s occupational status, and results are provided in
online supplemental tables 1-3 in Appendix. Being ever
breast fed was associated with a smaller risk of NM (online
supplemental table 1), IM (online supplemental table 2)
and USM (online supplemental table 3) irrespective of
whether the child was male or female, the place of resi-
dence was rural or urban, or if the mother was engaged

in a paid job or did the household work.
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Neonatal mortality Infant mortality Under-5 mortality

Never breast fed 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00)

Preceding birth interval (months)

First born 3.269  (0.83 to 12.88) 1.855 (0.63 to 5.43) 2.300  (0.87 to 6.05)

18-23 1.310  (0.54 to 3.20) 1.197 (0.60 to 2.39) 1412  (0.76t0 2.63)

Province

Sindh 0.906  (0.49 to 1.67) 1.229 (0.73 t0 2.08) 1109  (0.68 to 1.80)

Balochistan 1.416  (0.65 to 3.10) 2.966" (1.49 to 5.92) 2.705"  (1.49to 4.91)

FATA 0.740 (0.28 to 1.99) 0.670 (0.29 to 1.56) 0.555 (0.25 to 1.25)

Rural 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00)

Mother’s education

Primary 1144  (0.54 to 2.41) 1.163 (0.66 to 2.05) 0.964  (0.55to 1.68)

Higher 1195  (0.37 to 3.88) 0.869 (0.32 to 2.33) 0.556 (0.2 to 1.42)

No education 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00)

Secondary 0.722 (0.33 to 1.58) 0.651 (0.35t0 1.23) 0.654 (0.36 to 1.19)

Child birth size

Small 0.858  (0.44 to 1.66) 1.092 (0.65 to 1.84) 1.180  (0.73to 1.91)

Sex of child

Male 1.763 (0.91 to 3.40) 1.503 (0.91 to 2.48) 1.203 (0.75 t0 1.92)

30-35 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00)

>40 1589  (0.70 to 3.61) 1.522 (0.81 to 2.86) 1.346  (0.76 to 2.40)

Poorest 1.000  (1.00 to 1.00) 1.000 (1.00 to 1.00) 1,000  (1.00 to 1.00)

Middle 0.139"  (0.03 to 0.58) 0.334° (0.13 to 0.86) 0.447°  (0.20 to 0.99)

Continued
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Table 2 Continued

Neonatal mortality Infant mortality Under-5 mortality

Richest 0.559 (0.11 t0 2.93) 1.118 (0.37 to 3.40) 1.030 (0.39 10 2.73)
Maternal employment status

Not working 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00) 1.000 (1.00 to 1.00)

Working 2.403" (1.30to 4.43) 1.819° (1.08 to 3.07) 1.618  (0.99 to 2.65)
N 4230.000 4230.000 4230.000
F 9.274 10.231 7.785
P value 0.000 0.000 0.000

Exponentiated coefficients; 95% Cls in brackets.
*P<0.05, *p<0.01, **p<0.001.

FATA, Federally Administered Tribal Area; KPK, Khyber Pakhtunkhwa; PDHS, Pakistan Demographic and Health Survey.

With regard to optimal PBI (36 months or longer), a
short PBI (<18 months) was associated with nearly six
times higher risk of NM for female children (OR 5.991;
95% CI: 2.17 to 16.55; p<0.001) but around five times
higher risk of NM for male children (OR 4.808; 95%
CI: 1.84 to 12.54; p<0.01). The risk of PBI <18 months
was nearly eight times higher than PBI of 36+ months in
rural areas (OR 7.710; 95% CI: 3.06 to 19.43; p<0.001)
but this link was not statistically significant in urban areas.
Interestingly, the risk of PBI <18 months was again nearly
six times higher than 36+ months PBI in the cases where
mothers did not do any paid job (OR 5.855; 95% CI: 2.35
to 14.62; p<0.001) but this risk was even higher in the
cases of working mothers (OR 5.929; 95% CI: 1.95 to
18.01; p<0.01) (table 1).

PBI <18 months was associated with higher risk for male
infants (OR 4.640; 95% CI: 2.09 to 10.32; p<0.001) than
female infants (OR 0.049; 95% CI: 0.02 to 0.11; p<0.001)
(table 2). Unlike NM, PBI <18 months was associated with
larger risk for the infants when their mother did a paid
job (OR5.771;95% CI: 2.07 to 16.08; p<0.001) compared
with the infants whose mothers stayed at home (OR 4.624;
95% CI: 2.26 to 9.45; p<0.001).

DISCUSSION

Multivariate logistic regression results suggest that BF and
BI are associated with child mortality (ie, NM, IM and
Ub5M). This finding was consistent with existing evidence
because breast milk has been found to contain the nutri-
ents which provide strong immunity to children against
infectious diseases like pneumonia and diarrhoea.” In
contrast, suboptimal BF leads to malnourishment and
thus leads to mortality.”

Short PBI (<18 months) was associated with a higher
risk of NM, IM and U5M. Previous studies have also high-
lighted the role of maternal depletion and sibling rivalry
in explaining the link between BI and child mortality.*’
When the food shortage is chronic, a woman’s body prior-
itises itself over the fetus’s needs when faced with making
trade-offs concerning energy and nutritional distribu-
tion." Reduced parental attention and a smaller share in

the scarce resources (breast milk is a vital resource) may
weaken the immune system of index child, and increase
the risk of infectious diseases and even mortality.**

The link between BF and BI and child mortality disag-
gregated by a child’s gender, place of residence and
mother’s occupational status also showed that BF was a
protective factor against NM, IM and U5M for most of the
outcomes. However, disaggregation analysis shows some
interesting patterns in child mortality. Female neonates
and female children under-5 show more increased risk
of mortality associated with PBI <18 months than their
male counterparts. In contrast, male infants show more
increased risk of mortality associated with PBI <18 months
than their female counterparts.

Existing evidence suggests that female children have a
biological advantage with respect to the odds of survival.
The genetic gender-related differences can explain higher
infant mortality among boys as the boys are biologically
more vulnerable to diseases than girls.43 However, many
studies show that gender dimension of child mortality is
context specific, and non-biological factors can put any
gender at an advantage (or disadvantage) in terms of
mortality outcomes. One of these non-biological factors
is gender bias against female children. In the contexts
where prenatal sex selection is outlawed, a son preference
often means large families. So a combination of gender
bias against female children and high fertility is associ-
ated with excess female rnortality.44

Contrary to what is generally believed, PBI may not
have the uniform mortality-reducing effect on different
population groups. As shown in a recent study, the
mortality-reducing effect of longer PBI >36 months varies
regionally and with the level of development, and has a
relatively large protective effect against child mortality in
the developing countries, but has almost zero effect in
highly developed countries.?’

Compared with rural areas, lower child mortality rates
associated with PBI <18 months in the urban areas may
be explained by the greater availability of community-
level services such as improved drinking water and sani-
tation facilities in the urban areas® and better hygienic
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Table 3 Multivariate logistic regression of interaction between breast feeding and preceding birth interval —PDHS (2017-

2018)

Neonatal mortality

Infant mortality

Under-5 mortality

Length of breast feeding (months)

Never breast fed
Ever breast fed

Preceding birth interval (months)

36+

First born
<18
18-23
24-35

Never breast fed (36+)
Never breast fed (first born)
Never breast fed (<18)
Never breast fed (18-23)
Never breast fed (24-35)
Ever breast fed (36+)

Ever breast fed (first born)
Ever breast fed (<18)

Ever breast fed (18-23)
Ever breast fed (24-35)

Province
Punjab
Sindh
KPK
Balochistan
Islamabad
FATA
Residence
Rural
Urban
Mother’s education
No education
Primary
Secondary
Higher
Father’s education
No education
Primary
Secondary
Higher
Child birth size
Average
Small
Large
Sex of child

1.000

0.015"

1.000
1.956

4.748"

1.028
0.947
1.000
1.000
1.000
1.000
1.000
1.000
2.477
1.276
1.498
0.332

1.000
0.962
1.540
1.419
0.744
0.810

1.000
1.649

1.000
1.133
1.019
1.242

1.000
1.943
0.701
0.379

1.000
0.859
0.338

(1.00 to 1.00)
(0.01 to 0.04)

(1.00 to 1.00)
(0.31 to 12.30)
(1.54 to 14.64)
(0.24 to 4.39)
(0.28 to 3.22)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(0.24 to 25.80)
(0.31 to 5.30)
(0.20 to 11.12)
(0.06 to 1.82)

(1.00 to 1.00)
(0.51 to 1.82)
(0.62 to 3.85)
(0.65 to 3.12)
(0.24 to 2.34)
(0.30 to 2.20)

(1.00 to 1.00)
(0.73 t0 3.72)

(1.00 to 1.00)
(0.54 to 2.37)
(0.43 to 2.40)
(0.38 to 4.05)

(1.00 to 1.00)
(0.89 to 4.23)
(0.32 to 1.55)
(0.11 to 1.33)

(1.00 to 1.00)
(0.45 to 1.66)
(0.11 to 1.05)

1.000
0.039"

1.000
1.595
4.848"
0.995
0.811
1.000
1.000
1.000
1.000
1.000
1.000
1.293
0.959
1.291
0.687

1.000
1.256
1.553
2.999"
1.493
0.690

1.000
1.064

1.000
1.173
1.039
0.887

1.000
1.549
0.639
0.405

1.000
1.088
1.109

(1.00 to 1.00)
(0.02 to 0.08)

(1.00 to 1.00)

(0.30 to 8.35)

(1.58 to 14.85)
(0.26 to 3.75)
(0.26 to 2.51)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(0.17 to 9.65)
(0.27 to 3.45)
(0.26 to 6.49)
(0.18 t0 2.63)

(1.00 to 1.00)
(0.73 t0 2.17)
(0.82 t0 2.94)
(1.49 to 6.04)
(0.73 to 3.06)
(0.30 to 1.61)

(1.00 to 1.00)
(0.59 to 1.90)

(1.00 to 1.00)
(0.66 to 2.09)
(0.48 to 2.24)
(0.32 to 2.42)

(1.00 to 1.00)
(0.90 to 2.65)
(0.34 to 1.21)
(0.16 to 1.03)

(1.00 to 1.00)
(0.64 to 1.84)
(0.48 to 2.57)

1.000
0.040™

1.000
1.569
3.863
0.798
0.742
1.000
1.000
1.000
1.000
1.000
1.000
1.763
1.333
2.165
1.012

1.000
1.145
1.259
2.754"
1.383
0.581

1.000
0.979

1.000
0.968
0.894
0.561

1.000
1.495
0.649
0.653

1.000
1.188
0.913

(1.00 to 1.00)
(0.02 to 0.08)

(1.00 to 1.00)
(0.30 to 8.29)
(1.21 to 12.28)
(0.22 to 2.91)
(0.24 to 2.25)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(1.00 to 1.00)
(0.24 to 12.79)
(0.36 to 4.89)
(0.46 to 10.16)
(0.28 to 3.64)

(1.00 to 1.00)
(0.69 to 1.89)
(0.70 to 2.25)
(1.52 to 5.01)
(0.74 to 2.60)
(0.26 to 1.30)

(1.00 to 1.00)
(0.59 to 1.62)

(1.00 to 1.00)
(0.55 to 1.70)
(0.44 to 1.83)
(0.22 to 1.45)

(1.00 to 1.00)
(0.90 to 2.50)
(0.36 t0 1.18)
(0.27 to 1.56)

(1.00 to 1.00)
(0.72 to 1.95)
(0.40 to 2.10)

Continued
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Table 3 Continued

Neonatal mortality

Infant mortality Under-5 mortality

Female 1.000 (1.00 to 1.00)
Male 1.681 (0.88 to 3.21)
Mother’s current age
30-35 1.000 (1.00 to 1.00)
36-40 0.711 (0.37 to 1.38)
>40 1.548 (0.67 to 3.58)
Household wealth index
Poorest 1.000 (1.00 to 1.00)
Poorer 0.563 (0.27 to 1.15)
Middle 0.141" (0.04 to 0.56)
Richer 0.914 (0.29 to 2.91)
Richest 0.544 (0.11 to0 2.74)
Maternal employment status
Not working 1.000 (1.00 to 1.00)
Working 2.334" (1.23 to 4.43)
N 4230.000
F 8.510
P value 0.000

1,000  (1.00 to 1.00) 1.000  (1.00 to 1.00)
1.478  (0.90 to 2.44) 1175  (0.74 to 1.87)
1.000  (1.00 to 1.00) 1.000  (1.00 to 1.00)
0.828  (0.49 to 1.39) 0.828  (0.50 to 1.37)
1520  (0.81to 2.87) 1.369  (0.77 to 2.44)
1.000  (1.00 to 1.00) 1.000  (1.00 to 1.00)
0.673  (0.38t01.18) 0.646  (0.381t0 1.11)
0.337°  (0.13t0 0.87) 0.455  (0.21to 1.01)
1545  (0.65 to 3.66) 1533  (0.73 t0 3.22)
1119 (0.37 t0 3.37) 1.008  (0.38 to 2.67)
1.000  (1.00 to 1.00) 1.000  (1.00 to 1.00)
1.803°  (1.05t0 3.10) 1571  (0.94 t0 2.63)
4230.000 4230.000
9.311 8.028
0.000 0.000

Exponentiated coefficients; 95% Cls in brackets.
*P<0.05, **p<0.01, **p<0.001.

FATA, Federally Administered Tribal Area; KPK, Khyber Pakhtunkhwa; PDHS, Pakistan Demographic and Health Survey.

standards of mothers and caregivers associated with
better education and access to public health messages.*

Similarly, a mother’s paid work is associated with
increased risk of NM and IM caused by PBI <18 months,
but a mother’s paid work protects against UbM. Though
these results seem puzzling, evidence regarding the link
between the mother’s working status and child mortality
is also not clear either. One strand of literature sees the
mother’s paid work as a protective factor against child
mortality. Several mechanisms have been suggested to
explain lower mortality rates among children of working
mothers, such as greater household financial resources, a
higher level of autonomy and independence, and more
informed social networks and freedom of movement.*” **

However, some studies found an increased risk of
mortality among children whose mothers worked outside
because working mothers were not as likely to breast feed
their children as stay-at-home women.* It is also argued
that when the children pass the infancy stage, they require
complementary food that may not be afforded by the
women who do not do any paid work resulting in child
malnutrition and mortality”” which corroborates our
finding that U5M is lower among children whose mothers
do a paid job.

The data used in this study are the largest nationally
representative dataset, and the results of the study can
be generalised at the national and subnational levels and
can be used for better policy formulation and effective

interventions. Still, the study has a few limitations. As the
analysis is based on cross-section survey data, we cannot
infer any causal relationship between BF and BI. Addi-
tionally, we used information about the birth history of
a child for up to Syears prior to the mother’s interview.
Consequently, the retrospective data may, therefore,
result in a recall bias.

CONCLUSION

BF and optimal BI were protective factors against NM,
IM and USM. Analysis of the data disaggregated by the
child’s gender, residential status and maternal occu-
pational status showed that BF was a protective factor
against NM, IM and U5M for most stratifications. In
contrast, BI had a differential effect on the odds of child
mortality with respect to the gender of the child, urban-
rural residential status and maternal occupational status.
Given household-level economic and social constraints in
Pakistan, optimal BF and BI are the most cost-effective
interventions to reduce child mortality. Increasing the
information about the protective role of BS against child
mortality may be another effective intervention.
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