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Abstract

Background: The importance of postnatal care cannot be overemphasised. Various studies undertaken worldwide
have found that PNC is critical for the survival of newborns. However, in Zambia, despite much emphasis by the
government and various international Organisations on the need for PNC, coverage continues to be low. This study
attempted to assess the demographic and socio-economic factors associated with newborns' receipt of PNC and
the timing of first PNC in Zambia.

Methods: Based on data from the 2013-14 Zambia Demographic and Health Survey (ZDHS), this study used
bivariate, stepwise binary and multinomial logistic regression analyses to examine PNC for births at home and at
health facilities.

Results: The results indicate that different factors influence the utilisation of PNC among home births, these
include: place of delivery, mothers’ exposure or access to media and having 4+ ANC visits. On the other hand,
place of residence and mothers’ access or exposure to media were found to be the determinants of PNC among
facility deliveries. The results further indicate that among the home births, mothers’ media exposure or access to
media, having secondary or higher education, and having 4+ ANC visits during pregnancy increased the odds of
having PNC within 48 hours. Furthermore, attending the first PNC 48 hours after delivery was determined by place
of residence, media exposure and 4+ ANC visits. On the other hand, among the facility births, the timing of PNC
within 48 hours, was influenced by the perceived size at birth of the newborn.

Conclusion: The study makes the following recommendations: more attention to be given to rural based women
and newborns; encourage delivery at health facilities; more emphasis on the importance of ANC visits; and need to
disseminate information through various media on the importance of PNC even in rural communities.

Keywords: Postnatal care, Timing of first postnatal check-up, Newborn, Demographic and socio-economic factors,
Home births, Facility births, Zambia

Background
Worldwide, more than one million babies die on their
first day of life each year, making the day of birth the
most dangerous day for babies in nearly every country
[1–3]. Almost all newborn deaths occur in developing
countries; with the highest number in South Asia and
the highest newborn mortality rates in Sub-Saharan
Africa (SSA) [1]. Most of the newborn deaths in SSA

occur among children delivered at home or outside a
health facility [3]. These deaths are mainly as a result of
poor maternal health, inadequate care during preg-
nancy, inappropriate management of complications
during pregnancy & after delivery, poor hygiene dur-
ing delivery & the first critical hours after birth, and
lack of newborn care [4, 5].
Elsewhere, literature reveals that, most of the factors

that lead to neonatal deaths could be averted through
postnatal check-ups [6–8]. Postnatal care (PNC) is de-
fined as the care given to the newborn baby immediately
after birth (within 24 hours) and for the first 6 weeks
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(42 days) of life, with the aim of ensuring optimum
health for the newborn [1, 9–11]. The care received
in PNC includes; providing care, monitoring danger
signs in the newborns’ breathing, temperature, breast-
feeding, and movement as well as counselling the
mother on health, nutrition, and healthy lifestyle prac-
tices [3, 12, 13].
The World Health Organisation (WHO) recommenda-

tions on PNC prescribe that, for every uncomplicated
vaginal birth in a health facility, healthy newborns
should receive care in the facility for at least 24 hours.
In case the birth occurs at home, the first postnatal con-
tact should be at least within 24 hours of birth. Regard-
less of place of delivery, at least three additional
postnatal contacts are recommended for all mothers and
newborns, on day 3 (48-72 hours), between days 7 and
14, and 6 weeks after birth [14]. However, less than a
quarter of newborns in less developed countries receive
PNC within 48 hours of delivery [3, 13].
The 2013-14 Zambia Demographic Health Survey

(ZDHS) shows some improvement in the survival rates
of infants and of children under age 5 in recent years.
Statistics show that the under-five mortality rate
dropped from 128 deaths per 1,000 live births in 2003 to
75 deaths per 1,000 live births in 2013-14, and infant
mortality declined from 76 deaths per 1,000 live births
in 2003 to 45 deaths per 1,000 live births in 2013-14. In
spite the fact that, nearly two-thirds of deliveries occur
in health facilities, there have been only marginal im-
provements in neonatal mortality (NNM) in the past 10
to 15 years, from 29 deaths per 1,000 live births between
1999 and 2003 to 24 deaths per 1,000 live births between
2009 and 2013. This scenario may be explained in part
by the low level of PNC (16%). Moreover, one-third of
home delivered newborns, are even less likely to receive
PNC within the first 2 days (8%) than those delivered in
a health facility (19%) [15]. This is despite the fact that
the Government of the Republic of Zambia through the
Ministry of Health (MoH) and Ministry of Community
Development Mother and Child Health (MCDMCH)
and other cooperating partners have developed and put
in place various policies, programs, and interventions
aimed at improving the general welfare and health of
children.
The Zambian government has been committed to the

promotion of child health through its policy and pro-
gram implementation, some of which include: Integrated
Community Case Management of Childhood Illnesses
(ICMCI), with the support from UNICEF and other part-
ners, the government has introduced integrated case
management of pneumonia, malaria, diarrhoea, and
malnutrition in 23 selected districts. The government
intends to scale it up to all districts of the country. To
date, 1 209 community health workers have been

trained. In addition, in order for the government to im-
prove safe motherhood and newborn health, the govern-
ment through the Ministry of Health has provided
mentorship to six of the ten provinces of the country.
District teams have also been trained on emergency ob-
stetric and newborn care (EmONC) and safe mother-
hood action groups (SMAGs) have been established,
trained and provided with basic supplies in an effort to
reach the highly disadvantaged populations in urban and
rural areas [16]. Expanded Programme on Immunization
(EPI) is also another program government has been able
to implement. The program is aimed at scaling up and
sustaining high-impact nutrition interventions, including
early initiation of breastfeeding, among others [17]. All
these programs aim at reducing the rates and levels of
neonatal and post-neonatal mortality in Zambia.
In Zambia, studies related to PNC among newborns

and based on the nationally representative surveys like
the ZDHS are scarce. This is because data on PNC
among newborns had never been collected until recently
during the 2013-14 ZDHS. Despite this dearth in empir-
ical literature in Zambia, studies in other countries have
shown that, regardless of whether delivery was at home
or in a health facility, several factors contribute to low
levels of PNC, including mother’s age at birth [12], per-
ceived size at birth [3, 8], maternal education [6, 12],
household wealth [6, 8, 12, 18], maternal employment
status [12], geographic distance, such as household
distance to a health facility [6, 8], place of delivery,
lack of antenatal care, and place of residence, among
others [6, 8, 19–22].
To increase coverage of PNC in Zambia, a better un-

derstanding of its associated factors is important. The
objectives of this study were twofold: first, to assess the
demographic and socioeconomic factors associated with
any PNC for newborns; and second, to examine the
demographic and socioeconomic factors associated with
the timing of the first PNC. It is envisaged that an un-
derstanding of such factors may help develop necessary
strategies and interventions to help improve PNC cover-
age and in turn improve neonatal survival in Zambia.

Conceptual framework
The conceptual framework below (Fig. 1) shows the link-
ages expected between PNC for newborns and demo-
graphic, socioeconomic, and ANC factors. The variables
used in this conceptual framework were based on the em-
pirical evidence from other similar studies and also their
availability in the 2013-14 ZDHS. As the framework indi-
cates, there could be direct links between socioeconomic
factors and PNCs for newborns. For instance, place of
residence (urban or rural) is an important factors as it
may affect PNC coverage. The reasoning here is that;
urban residents tend to have higher PNC coverage
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due to the availability of more health facilities com-
pared to rural areas. Mothers’ educational level,
wealth, and employment status could be positively as-
sociated with newborns receipt of PNC. Mothers with
more education, wealth, and employment may have
better understanding of the importance of PNC to
their newborns’ survival. This, coupled with better ac-
cess to media, may broaden women’s knowledge of
how access to PNC can improve the health status
and survival of newborn children.
Further, demographic variables may also have some

influence on a child’s receipt of PNC. For example, first-
order births and newborns whose mothers made the rec-
ommended four or more ANC visits may be more likely
to receive PNC.

Methods
Data
This study used data for women from the 2013-14
ZDHS to assess the demographic and socioeconomic
factors associated with postnatal care for newborns. The
ZDHS used a two-stage cluster sampling method. In the
first stage, 722 enumeration areas (EAs)—305 in urban
areas and 417 in rural areas-were selected with probabil-
ity proportional to Sample Enumeration Area (SEA) size.
In the second stage, a complete list of households served
as the sampling frame in the selection of households for
enumeration. On average, 25 households were randomly
selected in each cluster. All women age 15-49 in the
household were eligible to be interviewed. Women were
asked to provide information about pregnancies result-
ing in a live birth during the 5 years preceding the inter-
view. In this case, a live birth is defined as “the complete
expulsion or extraction from its mother of a product of
conception, irrespective of the duration of pregnancy,

which after such separation, breathes or shows any other
evidence of life, such as beating of the heart, pulsation of
the umbilical cord, or any definite movement of volun-
tary muscles, whether or not the umbilical cord has been
cut or the placenta is attached” [23]. Data on postnatal
care was collected for the most recent birth during that
period.
In the 722 selected clusters, 16,258 households were

occupied at the time of data collection of which 15,920
were successfully interviewed, yielding a household re-
sponse rate of 98%. In total, 16,411 women were suc-
cessfully interviewed. As observed from above, there
were more women who were interviewed than the num-
ber of households sampled because once interviewers
visited the household, they interviewed every woman in
the household so long they were aged 15 – 49 years.
This analysis concentrated on the postnatal care received
for the woman’s most recent birth in the 5 years preced-
ing the survey. Among the most recent births, 514 cae-
sarean births were excluded from the analysis sample
because these births were likely to have received PNC
regardless of the mothers’ demographic and socioeco-
nomic characteristics. The final sample included 4,777
births, with 1,361 delivered at home and 3,416 delivered
in a health facility.

Outcome and explanatory variables used in the analysis
In the DHS Woman’s Questionnaire, all women who
had a birth in the 5 years preceding the survey were
asked this question about their most recent birth: “How
long after delivery did the first check take place for last
birth?” Responses to this question were used to con-
struct the two outcome variables for this study. These
variables were any postnatal check-up within 6 weeks
after delivery “0 = No PNC; and 1=Yes any PNC” and

Fig. 1 Conceptual Framework
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timing of first PNC “0 = No PNC”, “1 > 48 hours”, and
“2 ≤ 48 hours” 2 or more days [24]. The categorization
of timing was done in this way because most neonatal
deaths usually occur within the 48 hours after the child’s
birth [25]. The rationale behind using the two measures
was based on the fact that not only is receiving any PNC
cardinal but also receiving it within the most critical
period (within 48 hours) can increase the chances of sur-
vival for the newborn.
Demographic variables included in the model were

mother’s age at the last birth (under age 20, 20-34, and
35-49), birth order (1st, 2nd, 3rd, and 4th or higher),
and mother’s perception of the size of the child (small,
average, or large).
Among the socioeconomic factors, we examined

mother’s employment status (whether currently working
or not), education attainment (none, primary, and sec-
ondary or higher), and household wealth status. The
DHS wealth quintiles were grouped into a three-
category wealth status variable (poor, middle, and rich)
by combining the top 40% and the bottom 40% of the
population. Media access was constructed on a combin-
ation of three variables (frequency of reading newspapers
or magazines, listening to radio, and watching televi-
sion). A mother is considered to have access to mass
media if she watches TV, listens to radio, or reads a
newspaper. Receipt of antenatal care was measured with
the number of ANC visits the mother made for the last
birth (0 = less than four, 1 = four or more).

Statistical analysis
Separate analyses were conducted for home deliveries
and facility deliveries because the factors that influence
PNC for newborns delivered at home may be different
from those that influence newborns delivered in a health
facility [3, 26, 27].
Descriptive statistics (both univariate and bivariate)

were used to describe the overall coverage of PNC and
timing of PNC, and by demographic and socioeconomic
variables, as well as by the number of ANC visits
received.
To assess the adjusted associations between the inde-

pendent variables and receipt of any PNC for newborns,
two models were fitted, one for newborns delivered at
home and the other for those delivered in a health facil-
ity. Odds ratios with 95% confidence intervals were
reported.
In addition, a stepwise backward regression was used

to assess a newborn receiving or not receiving PNC and
timing of PNC with their associated correlates stratified
by place of delivery. In both models, “never received any
PNC” was the reference category. All the estimates were
weighted to reflect the population. The effect of the
complex multistage sampling design that was used in

the 2013-14 ZDHS was considered. Data were analysed
using STATA 14.2 software.

Results
Description of the analysis sample
Table 1 below describes births included in the analysis
by mother’s characteristics. The total sample for the ana-
lysis was 4,777 newborns of which 3,416 (71.5%) were
delivered at health facilities while 1,361 (28.5%) were de-
livered at home. For both home and facility births, about
two-thirds of the mothers were aged 20-34 at the time
of birth. Newborns delivered at home had a higher
proportion of 4th order births (60%) than newborns de-
livered in a health facility (40%). Less than two-thirds of
newborns were perceived by their mothers to have
average size at birth (61% delivered at home and 57% de-
livered in a facility).
By geographic distribution, a larger share of home

births took place in Central and Southern regions (18%
and 19%), while Eastern, Copperbelt, and Lusaka regions
had a larger share of facility births (14%, 15%, and 19%).
In every 10 home deliveries 9 were in rural areas (91%)
compared with about 6 in every 10 deliveries in a health
facility (58%). A majority of mothers had primary educa-
tion, whether they delivered at home or in a health facil-
ity (66% and 50%). Among newborns delivered at home,
more than two-thirds were in poor households, while
among those delivered at a health facility, poor and rich
households accounted for about 40% each. Sixty-three
percent of mothers of newborns delivered at home were
employed at the time of the survey, as were 53% of
mothers of newborns delivered in a health facility.
Nearly three-fourths (73%) of the mothers of newborns
delivered in a health facility had access to media com-
pared with about half (54%) of mothers of newborns de-
livered at home.
Overall, more than half (53%) of the mothers of the

newborns had four or more ANC visits. Disaggregated
by place of delivery, 55% of mothers of newborns
delivered in a health facility had four or more ANC (4+
ANC) visits compared with 46% among those delivered
at home.

Coverage of postnatal care and timing of the first PNC for
newborns
Figure 2 below shows the percentage of newborns who
received PNC after birth by place of delivery. Overall,
55% of the newborns received PNC after birth. Disaggre-
gated by place of delivery, 58% of newborns delivered in
a health facility received PNC compared with less than
half (48%) of newborns delivered at home.
Figure 3 below shows the percent distribution of tim-

ing of first PNC after birth by place of delivery. Overall,
only 16% of newborns received their first PNC within
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the first 2 days. Among newborns delivered in a health
facility, 19% received their first PNC within the first 2
days compared with 8% among newborns delivered at
home.

Bivariate analysis results of postnatal care for newborns
Table 2 below shows the percentage of newborns who
received PNC after birth according to demographic and
socioeconomic characteristics. Overall, PNC coverage var-
ied significantly across place of residence, with newborns
delivered at health facilities in rural areas less likely to re-
ceive PNC than newborns delivered at health facilities in
urban areas (55% versus 62%). In addition, PNC coverage
varied significantly by whether mothers of newborns had
access to media. Among newborns whose mothers had ac-
cess to media, a higher proportion received PNC com-
pared with newborns whose mothers did not have access
to media—at 53% versus 42% for home deliveries and
590% versus 53% for deliveries in a health facility.

Bivariate analysis results of timing of the first postnatal
check-ups
Table 3 below shows the percentage of newborns by
timing of first PNC according to demographic and so-
cioeconomic characteristics. Among newborns deliv-
ered at home, the proportion receiving their first
PNC within the first 48 hours after birth was twice as
high in urban areas as in rural areas (15% versus 8%).
For facility deliveries, newborns in urban areas had a
slightly higher proportion of receiving their first PNC
within the first 48 hours compared with those in
rural areas (41% versus 38%).
Among home deliveries, a lower proportion of new-

borns of mothers with primary education received their
first PNC within 48 hours of delivery compared with
those newborns of mothers with secondary or more
education (8% versus 15%). Among newborns deliv-
ered at home, the proportion of receiving first PNC
within 48 hours increased as household wealth in-
creased. Newborns in households classified as rich
had twice as high the proportion of receiving their
first PNC within the first 2 days as newborns in poor
households (14% versus 7%).

Table 1 Percent distribution of the sample by demographic,
socioeconomic, antenatal care services according to place of
delivery, 2013-14 ZDHS

Variable Home Facility Total

% n % n % n

Mother’s Age at Birth

<20 13.4 183 20.3 694 18.3 877

20-34 66.0 899 66.9 2,286 66.7 3,187

35+ 20.6 280 12.8 436 15.0 715

Birth Order

1st 10.5 143 25.2 860 21.0 1,003

2nd 15.3 208 18.7 640 17.7 847

3rd 14.6 199 16.4 561 15.9 761

4th or more 59.6 811 39.7 1,355 45.4 2,168

Perceived Size at Birth

Small 13.8 188 9.8 336 11.0 524

Average 60.7 827 57.0 1,946 58.0 2,772

Large 25.5 347 33.2 1,134 31.0 1,483

Region

Central 18.2 248 7.3 248 10.4 496

Copperbelt 6.5 88 14.9 508 12.5 596

Eastern 10.1 138 13.8 472 12.8 610

Luapula 9.0 123 9.1 310 9.0 432

Lusaka 3.2 44 18.9 646 14.4 689

Muchinga 7.0 95 5.7 196 6.1 291

Northern 14.5 197 6.9 236 9.1 434

North Western 3.7 50 5.4 184 4.9 234

Southern 18.7 255 12.0 410 14.0 667

Western 9.0 123 6.0 206 6.9 329

Type of Place of Residence

Urban 9.5 130 42.3 1,445 33.0 1,575

Rural 90.5 1,231 57.7 1,971 67.0 3,204

Highest Educational Level

None 16.7 227 8.5 290 10.8 517

Primary 65.9 895 50.1 1,711 54.6 2,608

Secondary+ 17.3 235 41.4 1,415 34.6 1,650

Wealth Index

Poor 69.5 946 39.7 1,355 48.2 2,304

Middle 21.7 296 20.3 695 20.7 990

Rich 8.8 119 40.0 1,365 31.1 1,485

Mother’s Employment Status

Unemployed 37.1 504 46.8 1,593 44.0 2,099

Employed 62.9 854 53.2 1,813 56.0 2,667

Media Access

No access 45.8 623 27.1 925 32.4 1,550

Access to media 54.2 739 72.9 2,491 67.6 3,229

Table 1 Percent distribution of the sample by demographic,
socioeconomic, antenatal care services according to place of
delivery, 2013-14 ZDHS (Continued)

Variable Home Facility Total

% n % n % n

Number of ANC visits

<4 54.1 736 44.6 1,523 47.3 2,261

4+ 45.9 625 55.4 1,893 52.7 2,518

Total 100 1,361 100 3,416 100 4,777
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Also among home deliveries, newborns whose mothers
had access to media had about twice the proportion of
first PNC being within 48 hours compared to newborns
whose mothers had no access to media (11% vs. 6%).
Likewise, among newborns delivered in a health facility,
those whose mothers had access to media were more
likely to receive their first PNC within 48 hours com-
pared to newborns whose mothers did not have access
to media (20% versus 17%).

Adjusted backward stepwise logistic regression results for
postnatal care
Table 4 below presents the adjusted odds ratios of the
association between PNC coverage and demographic
and socioeconomic characteristics for newborns deliv-
ered at home and in a health facility, respectively.
Among home births, newborns whose place of residence

at the time of the survey was rural had 40% lower odds
of having received any PNC compared to their urban
counterparts. The odds of home-born newborns having
a PNC visit were 60% higher for newborns whose
mothers were exposed or had access to media compared
to those whose mothers had no exposure or access.
Among home births, newborns whose mothers had (4+
ANC) visits during pregnancy had 60% higher odds of
having a PNC visit compared to newborns whose
mothers had fewer than four ANC visits.
Among newborns delivered in a health facility, and

whose place of residence was rural had 20% lower odds
of having any PNC compared to those born in urban
areas. On the other hand, newborns whose mothers had
access or were exposed to media had 70% higher odds of
receiving any PNC compared to those whose mothers
had none. However, the odds of having any PNC were

Fig. 3 Percent distribution of newborns by timing of the first postnatal check-up

Fig. 2 Percentage of newborns who received any postnatal care, by place of delivery
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30%, lower, for newborns whose mothers had secondary
or higher education compared to those whose mothers
had no education at all.

Multinomial backward stepwise regression results for the
timing of the first postnatal check-up
Table 5 below presents the adjusted relative risk ratios of
the association between timing of first PNC and

demographic and socioeconomic characteristics. Separ-
ate models were run for home deliveries and deliveries
in a health facility. The results show that among home
deliveries, the risk of attending first PNC within 48
hours after delivery relative to not attending PNC for
newborns whose mothers were exposed or had access to
media were 100% higher than those whose mothers were
not exposed or had access. Similarly, newborns to

Table 2 Percentage of newborns who received any postnatal checkups after birth, according to demographic and socioeconomic
characteristics by place of delivery, 2013-14 ZDHS

Variable Home births Facility births

% CI p-values % CI p-values

Mother’s Age at birth

<20 41.9 [33.9,50.4] 0.226 55.7 [50.9,60.5] 0.430

20-34 49.6 [45.8,53.5] 58.5 [55.3,61.7]

35+ 47.7 [40.8,54.6] 55.8 [49.6,61.8]

Birth Order

1st 49.2 [40.5,57.9] 0.843 57.6 [53.0,62.0] 0.985

2nd 45.0 [37.2,53.0] 58.2 [53.0,63.2]

3rd 49.4 [41.7,57.1] 58.1 [52.7,63.3]

4th or more 48.5 [44.0,53.1] 57.2 [53.4,61.0]

Perceived Size at Birth

Small 42.6 [35.0,50.6] 0.209 56.8 [50.6,62.8] 0.906

Average 50.4 [45.7,55.1] 57.4 [54.1,60.7]

Large 45.9 [39.4,52.5] 58.2 [53.6,62.7]

Type of Residence

Urban 56.7 [47.9,65.1] 0.052 61.7 [56.6,66.6] 0.023

Rural 47.3 [43.6,51.0] 54.6 [51.2,58.0]

Highest Educational Level

None 48.0 [40.8,55.3] 0.412 61.1 [54.4,67.3] 0.293

Primary 47.1 [42.8,51.4] 58.6 [55.2,61.9]

Secondary + 52.6 [45.5,59.6] 55.8 [51.3,60.1]

Wealth Index

Poor 47.7 [43.7,51.7] 0.748 55.9 [52.5,59.4] 0.200

Middle 50.5 [42.8,58.2] 55.5 [50.3,60.6]

Rich 46.6 [36.9,56.6] 60.4 [55.2,65.3]

Womens Employment Status

Unemployed 49.1 [43.0,55.3] 0.685 58.9 [54.6,63.0] 0.372

Employed 47.5 [43.0,52.0] 56.7 [53.3,60.0]

Media Exposure

No access 42.0 [37.2,47.1] 0.001 53.2 [49.1,57.2] 0.013

Access to media 53.4 [48.7,58.0] 59.3 [55.8,62.6]

ANC visits

<4 45.5 [41.2,50.0] 0.065 57.4 [53.7,61.0] 0.070

>=4+ 51.3 [46.5,56.0] 57.8 [54.2,61.3]

Total 48.2 [44.8,51.7] 57.6 [55.1,60.8]

Bwalya et al. BMC Pregnancy and Childbirth  (2017) 17:418 Page 7 of 13



mothers who had secondary or higher education had
100% higher odds than that of newborns whose mothers
had no education at all. The relative risk for attending
first PNC within 48 hours after birth relative to not at-
tending PNC was 90% higher for newborns whose
mothers had (4+ ANC) visits than those whose mothers
ANC visits were less than four.
Table 5 further shows that among newborns deli-

vered at home the relative risk for attending first

PNC after 48 hours after delivery to not attending
PNC for newborns whose place of residence was rural
was 40% lower than for newborns whose place or
residence was urban. Further, the relative risk for at-
tending first PNC 48 hours after delivery compared
with not attending PNC for newborns whose mothers
had media exposure was 50% higher for newborns
whose mothers had no media exposure. Similarly, for
newborns whose mothers made (4+ ANC) visits, the

Table 3 Percent distribution of newborns delivered at home and in a health facility by timing of the postnatal checkups according
to demographic and socioeconomic characteristics, 2013-14 ZDHS

Variable Home births Facility births

None Within 48 hours After 48 hours p-value None Within 48 hours After 48 hours p-value

% CI % CI % CI % CI % CI % CI

Mother’s age at birth

<20 58.1 [49.6,66.1] 5.8 [3.2,10.2] 36.1 [28.4,44.5] 0.283 44.3 [39.5,49.1] 18.7 [15.3,22.8] 37.0 [32.6,41.6] 0.682

20-34 50.4 [46.5,54.2] 9.3 [7.3,11.8] 40.3 [36.8,44.0] 41.5 [38.3,44.7] 19.5 [17.4,21.9] 39.0 [36.0,42.1]

35+ 52.3 [45.4,59.2] 6.6 [4.0,10.8] 41.0 [34.7,47.7] 44.2 [38.2,50.4] 17.0 [13.1,22.0] 38.7 [32.9,44.8]

Birth Order

1st 50.8 [42.1,59.5] 10.4 [5.9,17.7] 38.8 [30.7,47.5] 0.911 42.4 [38.0,47.0] 21.4 [17.9,25.3] 36.2 [32.2,40.4] 0.596

2nd 55.0 [47.0,62.8] 6.4 [3.6,11.2] 38.6 [31.0,46.7] 41.8 [36.8,47.0] 19.9 [16.4,24.0] 38.2 [33.4,43.4]

3rd 50.6 [42.9,58.3] 9.2 [5.7,14.6] 40.2 [33.0,47.8] 41.9 [36.7,47.3] 17.5 [13.6,22.3] 40.6 [35.1,46.3]

4th or more 51.5 [46.9,56.0] 8.1 [6.3,10.5] 40.4 [36.1,44.9] 42.8 [39.0,46.6] 17.8 [15.3,20.6] 39.4 [35.9,43.0]

Perceived Size at Birth

Small 57.4 [49.4,65.0] 5.3 [2.6,10.5] 37.3 [29.9,45.3] 0.375 43.2 [37.2,49.4] 25.8 [20.2,32.3] 31.0 [25.5,37.2] 0.069

Average 49.6 [44.9,54.3] 9.0 [6.9,11.6] 41.4 [37.1,45.8] 42.6 [39.3,45.9] 17.8 [15.5,20.5] 39.6 [36.6,42.7]

Large 54.1 [47.5,60.6] 8.1 [5.4,12.1] 37.8 [31.9,44.0] 41.8 [37.3,46.4] 19.1 [15.8,22.9] 39.1 [34.5,43.9]

Type of Residence

Urban 43.3 [34.9,52.1] 15.0 [8.9,24.1] 41.7 [33.7,50.2] 0.019 38.3 [33.4,43.4] 21.2 [17.8,25.1] 40.5 [36.1,45.1] 0.041

Rural 52.7 [49.0,56.4] 7.6 [6.0,9.5] 39.7 [36.3,43.2] 45.4 [42.0,48.8] 17.5 [15.2,20.0] 37.2 [33.8,40.6]

Highest Educational Level

None 52.0 [44.7,59.2] 8.2 [5.0,13.2] 39.8 [32.5,47.7] 0.011 38.9 [32.7,45.6] 23.8 [18.4,30.2] 37.3 [30.9,44.2] 0.116

Primary 52.9 [48.6,57.2] 6.6 [5.0,8.7] 40.5 [36.5,44.7] 41.4 [38.1,44.8] 17.9 [15.7,20.3] 40.7 [37.3,44.1]

Secondary + 47.4 [40.4,54.5] 14.9 [10.5,20.7] 37.6 [30.8,45.0] 44.2 [39.9,48.7] 19.5 [16.6,22.8] 36.3 [32.7,40.0]

Wealth Index

Poor 52.3 [48.3,56.3] 6.5 [5.0,8.5] 41.1 [37.3,45.0] 0.039 44.1 [40.6,47.5] 17.2 [14.8,20.0] 38.7 [35.3,42.2] 0.292

Middle 49.5 [41.8,57.2] 11.6 [8.0,16.5] 38.9 [32.0,46.3] 44.5 [39.4,49.7] 18.7 [15.1,22.8] 36.8 [31.8,42.1]

Rich 53.4 [43.4,63.1] 13.9 [7.8,23.4] 32.8 [24.7,42.0] 39.6 [34.7,44.8] 21.0 [17.6,25.0] 39.4 [35.0,43.8]

Women’s Employment Status

Unemployed 50.9 [44.7,57.0] 10.9 [8.0,14.6] 38.3 [33.0,43.9] 0.140 41.1 [37.0,45.4] 18.3 [15.7,21.3] 40.5 [36.7,44.5] 0.294

Employed 52.5 [48.0,57.0] 6.8 [5.1,9.0] 40.7 [36.4,45.1] 43.3 [40.0,46.7] 19.7 [17.2,22.5] 36.9 [33.7,40.2]

Media Access

No access 58.0 [52.9,62.8] 5.5 [3.8,7.9] 36.6 [31.9,41.5] 0.001 46.8 [42.8,50.9] 16.5 [13.6,19.8] 36.7 [32.8,40.8] 0.027

Access to media 46.6 [42.0,51.3] 10.6 [8.3,13.5] 42.7 [38.4,47.2] 40.7 [37.4,44.2] 20.0 [17.7,22.5] 39.3 [36.1,42.5]

ANC visits

<4 54.5 [50.0,58.8] 7.2 [5.2,10.0] 38.3 [34.2,42.6] 0.143 42.6 [39.0,46.3] 18.6 [16.1,21.4] 38.8 [35.3,42.5] 0.884

4+ 48.7 [44.0,53.5] 9.5 [7.3,12.2] 41.8 [37.3,46.5] 42.2 [38.7,45.8] 19.4 [16.9,22.3] 38.4 [35.1,41.7]

Total 51.8 [48.3,55.3] 8.3 [6.7,10.1] 39.9 [36.7,43.2] 42.4 [39.5,45.3] 19.0 [17.1,21.2] 38.6 [35.9,41.3]

Bwalya et al. BMC Pregnancy and Childbirth  (2017) 17:418 Page 8 of 13



relative risk for attending first PNC 48 hours after
delivery versus not attending PNC was 70% higher
than for newborns whose mothers made fewer than
four ANC visits.
In contrast, among facility-delivered newborns, the rela-

tive risk for attending first PNC within 48 hours after
delivery relative to not attending PNC was 20% lower, for
newborns whose perceived size at birth was average than
for newborns whose perceived size was small. Similarly,
the relative risk for a newborn attending PNC 48 hours
after birth relative to not attending PNC was 20% for new-
borns whose perceived size at birth by their mothers was
average and were exposed to media. In addition, the rela-
tive risk of a newborn having PNC 48 hours after birth
relative to not attending was 30% and 20% higher for chil-
dren whose place of residence was urban than those in
rural areas and those with secondary or more education
than those with no education at all, respectively.

Discussion, policy implications, conclusion and
limitations
Discussion
The objectives of this study were to assess the demo-
graphic and socioeconomic characteristic associated with

PNC coverage and also to examine the factors associated
with the timing of first PNC among newborns delivered
at home and in health facilities. However, it is cardinal
to highlight that our study excluded all women who gave
birth through caesarean section as these women and
children always receive PNC whilst in the hospital as
part of the service.
Our study found that, overall, 55% of newborns re-

ceived PNC. However, substantial variations were ob-
served by place of delivery. Newborns delivered at home
were less likely than those delivered at a health facility
to receive PNC (48% versus 58%). This finding is sup-
ported by similar studies elsewhere [2, 25, 27]. The dif-
ference may be attributed to the fact that births
delivered in a health facility are attended to by skilled

Table 4 Adjusted backward stepwise regression results on the
demographic and socioeconomic factors associated with receipt
of any postnatal care among the most recent newborns by
place of delivery, 2013-14 ZDHS

Variable Home Births

AOR 95% CI

Place of residence

Urban 1

Rural 0.6*** 0.4 - 0.8

Media exposure

No exposure 1

Exposed 1.6*** 1.3 - 2.0

No. of ANC visits

< 4 visits 1

≥4 visits 1.4*** 1.1 - 1.7

Facility Births

Place of residence

Urban 1

Rural 0.8*** 0.7 - 0.9

Media exposure

No exposure 1

Exposed 1.3*** 1.1 - 1.6

Educational Attainment

None 1

Secondary or Higher 0.7*** 0.5 - 0.9

***p < 0.05

Table 5 Adjusted relative risk ratios (RRR) results on the
demographic and socioeconomic factors associated with timing
of the first postnatal checkups among the most recent
newborns by place of delivery, 2013-14 ZDHS

Variable Home Births

Within 48 hours After 48 hours

RRR 95% CI RRR 95% CI

Place of residence

Urban 1 1

Rural 0.6 0.4 - 1.1 0.6*** 0.4 - 0.8

Media exposure>

No exposure 1 1

Exposed 2.0*** 1.3 - 3.2 1.5*** 1.2 - 1.9

Educational Attainment

None 1 1

Secondary or Higher 2.0*** 1.2 - 3.1 0.9 0.7 - 1.3

No. of ANC visits

< 4 visits

>= 4 visits 1.9*** 1.2 - 2.9 1.3*** 1.0 - 1.6

Facility Births

Childs size at birth

Small 1 1

Average 0.8*** 0.7 - 1.0 0.8*** 0.7 - 1.0

Place of residence

Urban 1 1

Rural 1.0 0.8 - 1.3 1.3*** 1.1 - 1.5

Media exposure

No exposure 1 1

Exposed 1.2 1.0 - 1.6 0.8*** 0.7 - 0.9

Educational Attainment

None 1 1

Secondary or Higher 1.0 0.8 - 1.2 1.2*** 1.0 - 1.4

***p<0.05
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personnel, who may encourage and educate mothers on
the importance of PNC. However, since the data in the
DHS does not collect data on the actual services re-
ceived during PNC, more research may be required to
understand the factors that motivate women to go and
seek postnatal care for themselves and their newborns.
In addition, only 16% of the newborns received PNC
within the first two days, according to the 2013-14
ZDHS [15]. Disaggregated by place of delivery, our study
found that the timing of PNC within the first 48 hours
after birth was more than twice as high among new-
borns delivered in a health facility compared to those
delivered at home (19% versus 8%). The PNC may be
this low for both home and facility delivered newborns
because only the most recent births were included as
part of the analysis implying that young mothers prob-
ably those who are more educated and informed are
having institutional births. In addition, women are hav-
ing SMAG members residing with them in their com-
munities thereby making it more likely for more and
more women opting to deliver from health institutions
as opposed to delivering at home.
Newborns delivered at health facilities, whose size at

birth was average as perceived by their mothers had
lower odds of having PNC visits within the 48 hours
after the child’s birth compared with newborns perceived
as small. This finding agrees with other studies [8]. The
finding is however counterintuitive, because common
sense and other studies informs us that small-sized new-
borns need extra care after birth compared with new-
borns of average size [28]. Various factors may help to
explain this finding; for example, women in rural areas
and women with little education may not know the
problems that having a newborn with low birth-weight
could bring in the immediate or near future and thus do
not see the need for the newborn to be taken for PNC.
Besides the aforementioned, it may also be possible that
access to monetary resources may be difficult thus mak-
ing it difficult to seek PNC if the facility is located far
from their homes. Moreover, referrals in these commu-
nities may not be available as the community side of
IMCI may not exist in all the areas of Zambia.
Our study further reveals that, residing in rural areas

was associated with lower odds of newborns receiving
PNC either for home or facility delivered (40% vs 20%).
However, for home births, the odds for newborns in
urban and rural areas are twice as high to receive PNC
within 48 hours after birth (15% vs. 8%). This seems to
be a big problem as proximity to the nearest facility and
the economic status of the households where these new-
borns reside has some effect on whether they access
PNC or not. With regard to timing of PNC, place of
residence is an important factor that has been cited as
influencing the receipt of PNC for newborns within the

appropriate timings. According to a study in Nigeria by
[29], newborns in places that were predominantly rural
in nature had lower odds of having PNC compared with
those in predominantly urban regions. Similarly, in
Bangladesh [27] found that the place of residence had a
significant relationship with newborns’ receipt of PNC
and also the timing of first PNC. These studies agree
with the results of our study, which found that newborns
in rural areas of Zambia had lower odds of newborns
having PNC and the timing of first PNC regardless of
whether the births were delivered at home or in a health
facility.
Our study shows that newborns, whether delivered at

home or in a health facility, were more likely to receive
PNC if their mothers had access to media. Access to
media by mothers to newborns has been found to have a
positive association with the use of PNC services among
newborns. For instance, women who have access to
media have been found to have increased antenatal care
visits, and as such they tend to know the benefits of a
child having PNC after birth, as they are aware of what
problems they encounter if the child does not receive
PNC [8, 30–33]. Moreover, this finding may be attrib-
uted to the fact that women who have access to
media may be more educated, come from well-to-do
families or reside in close proximity to health facil-
ities. As such they are well informed and are able to
make decisions on the use of their resources and on
what health services they can utilise for their new-
borns in order to ensure that they grow up healthy.
For example, Table 5 above shows, among facility de-
livered newborns whose mothers had secondary or
higher education had 100% higher odds of receiving
PNC within the 48 hours of delivery.
Furthermore, this study found that newborns delivered

at home, whose mothers had four or more ANC visits
had higher odds of having PNC and receiving it within
the 48 hours after birth. This finding is similar to results
of other studies, where the number of ANC visits is an
important determinant of PNC use [8, 29]. The plausible
explanation of this finding is that through creation of
an integrated service provision for pregnant mothers
especially among those with poor socio-economic sta-
tus, may in both urban and rural areas have some
multiplier effect for uptake of postnatal services in
the future. by making accessible and available at all
times may.

Policy implications
This study demonstrates that various factors influence
the utilisation and the timing of PNC for newborns.
These factors established by this study provide pointers
to policy relating to child health care. It is important
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that deliveries take place in health facilities in order
to receive attention from qualified medical personnel.
This may help reduce the high neonatal mortality rate
in the future.
The results show that being born in the rural areas re-

duces the chances of newborns having PNC. Govern-
ment and other stakeholder should channel more
resources to rural areas by building more hospitals and
health centres as well as providing health care personnel
in these hospitals.
Media access or exposure plays a crucial role by con-

veying basic child healthcare information to the mothers.
Since this study has found an association between media
access or exposure with PNC, child health stakeholders
and government can utilize the various medias to
sensitize people about the importance of PNC for child
and mothers’ survival.
The study also shows that mothers’ attendance of

the recommended number of ANC visits plays a fun-
damental role in ensuring that mothers take their
newborns for PNC, especially among those delivered
at home. Programmes to enhance utilisation of ANC
would prove effective at stimulating the utilisation of
PNC.
Finally, more research is required to understand the

factors that cause low levels of PNC and influence its
timing in certain regions like Luapula, Southern, North
Western, and Copperbelt regions and among newborns
perceived to be small at birth.

Conclusions
Based on the nationally representative 2013-14 ZDHS,
this study identified differences that exist in the factors
associated with receipt of PNC and the timing of first
PNC among newborns delivered at home and newborns
delivered in a health facility. The study shows that a high
proportion of newborns regardless of place of delivery
are not having PNC. Among the home births, the study
shows that being born in the rural areas reduces the
odds of having PNC. In addition, mothers’ exposure
or access to media, having four or more ANC visits
during pregnancy, increases the odds of having PNC.
For facility births, newborns whose place of residence
was rural and those whose mothers had secondary or
higher education, had lower odds of having any PNC
conversely, mothers access or exposure to media had
a positive influence on PNC.
With regard to timing of PNC, among the home

births, mothers’ media exposure or access to media,
having secondary or higher education, and had 4+ ANC
visits during pregnancy increases the odds of having
PNC within 48 hours. Furthermore, attending the first
PNC after 48 hours after delivery was determined by

place of residence, media exposure and 4+ ANC. On
the other hand, the timing of PNC, among the facility
births, was influenced by the perceived size at birth of
the newborn.

Limitations
This study had four major limitations: First, the study
was limited to only the variables collected in the ZDHS.
Factors that may affect PNC care but are not available in
DHS could not be examined. For example, we observed
differences in receiving PNC among socio-economic fac-
tors but we were not able to explore the factors that ac-
count for the differences. Second, not only is receipt of
PNC important; so is the content of PNC. However,
content could not be assessed because of data unavail-
ability. Third, due to the cross-sectional nature of the
survey, it was impossible to infer causality in the associa-
tions between the covariates in this study and the out-
come variables as such we could only do probabilistic
conclusions. Fourth, the dependent outcome was based
on recall of past events that happened in the two years’
prior the survey.

Suggestion for further research
This study has revealed that more research may be
needed to:

1. Understand if those using more ANC had more
complications, or were more urban, educated or
from wealthier households.

2. Quantify and qualify why women with average sized
babies and those who use less ANC seek and receive
PNC and what exactly would get them to use PNC.

3. Assess the availability and quality of facility based
current PNC and what women think about it.

4. Examine what community based services are
needed/useful to better link the community home
births with PNC, and

5. Develop and pilot before scale-up the mechanisms
of implementing IEC related to postnatal care to see
if it will increase PNC.

Abbreviations
ANC: Antenatal Care; AOR: Adjusted Odds Ratios; CI: Confidence Interval;
DHS: Demographic Health Survey; EAs: Enumeration Areas; EAs: Expanded
Program on Immunisations; EmONC: Emergency Obstetric and Newborn
Care; ICMCI: Integrated Community Case Management of Childhood
Illnesses; IMCI: Integrated Management of Childhood Illnesses;
MCDMCH: Ministry of Community Development Mother and Child Health;
MoH: Ministry of Health; NNM: Neonatal Mortality; PNC: Postnatal Care;
SEA: Standard Enumeration Areas; SMAGs: Safe Motherhood Action Groups;
SSA: Sub-Sahara Africa; RRR: Relative Risk Ratio; UNICEF: United Nations
Children’s Fund; WHO: World Health Organisation; ZDHS: Zambia
Demographic Health Survey

Acknowledgments
The authors wish to thank USAID through ICF International for according us
an opportunity to be part of the 2016 DHS Fellows Program. Special thanks

Bwalya et al. BMC Pregnancy and Childbirth  (2017) 17:418 Page 11 of 13



go to Wenjuan Wang and Shireen Assaf for their invaluable contribution to
the preparation of the research paper. Thanks also go to the co-facilitators
Damian Jeremiah Demian, Simona Simona, and Elizabeth Nansubuga for
their support. We further wish to extend our gratitude to Rebecca Winter,
who reviewed our paper and provided helpful comments, Nancy Johnson
for final proof reading of the paper and Bryant Robey for editing the paper.

Funding
We wish to thank USAID through DHS program for granting us the
opportunity to be part of the DHS 2016 fellowship program and assisting us
in terms of travel and allowances in analysing, interpreting and writing the
manuscript.

Availability of data and materials
All the data used for writing this research article was gotten from DHS
program formally known as measureDHS and can be obtained with
permission from them. In addition, the datasets ca be obtained from the
corresponding author on reasonable request.

Authors contributions
BBB, MCM and JNM conceived the study and participated in design, analysis
and writing of the report. BBB coined the research topic, analysed and
participated in the write-up. MCM and JNM participated in the analysis and
write-up of the paper. All authors read and approved the paper before sub-
mission for review.

Competing interest
The authors declare that we have no competing interest.

Ethics approval and consent to participate
Although this data included human beings, this data analysis was secondary
and permission was granted to us by DHS program for us to use the ZDHS
dataset in particular the women’s (ZMIR61FL) stata data file. In addition, no
potentially identifying information is part of this dataset

Consent for publication
No images, individual details or videos for clients’ data are part of this paper.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Mathematics and Statistics, School Sciences, Engineering and
Technology, Mulungushi University, Town Campus, P.O. Box 80415, Kabwe,
Zambia. 2Department of Economics, School of Social Science, Mulungushi
University, Kabwe, Zambia.

Received: 21 July 2016 Accepted: 5 December 2017

References
1. Save the Children. Surviving the First Day: State of the World’s

Mothers 2013. May 2013. Save the Children, ISBN 1-888393-26-2,
available at: http://www.refworld.org/docid/51a5ad654.html [accessed
20 January 2016].

2. Singh A, Yadav A, Singh A. Utilisation of Postnatal Care for Newborns and
its Association with Neonatal Mortality in India: An Analytical Appraisal. BMC
Pregnancy and Childbirth. 2012;12:33.

3. Sines E, Syed U, Wall S, Worley H. Postnatal Care: A Critical Opportunity
to Save Mothers and Newborns. Washington DC: Population Reference
Bureau; 2007.

4. Lukonga E, Michelo C. Factors Associated with Neonatal Mortality in the
General Population: Evidence from the 2007 Zambia Demographic and
Health Survey (ZDHS): A Cross Sectional Study. Pan African Medical Journal.
2015;20(64) https://doi.org/10.11604/pamj.2015.21.321.6527.

5. Barbara S. The Global Impact of Neonatal Infections. Clinics in Perinatology.
1997;24(1):1–21.

6. Kearns A, Onda S, Caglia J, Tuncalp O, Langer A. Postnatal Care in Nepal:
Components of Care, Implementation Challenges and Success Factors.
Boston, MA: Harvard School of Public Health; 2014.

7. Ghosh R, Sharma AK. Intra and Inter-Household Differences in Antenatal
Care, Delivery Practices and Postnatal Care between Last Neonatal Deaths
and Last Surviving Children in a Peri-Urban Area of India. Journal of
Biological Sciences. 2010;42:511–30.

8. Titaley CR, Dibley MJ, Roberts CL. Factors Associated with Non-utilisation
of Postnatal Care Services in Indonesia. J Epidemiol Community Health.
2009;69(10):827–31.

9. WHO, USAID, MCHIP, and MCSP. Postnatal Care for Mothers and
Newborns: Highlights from the World Health Organisation 2013
Guidelines. WHO. 2015.

10. Akunga D, Menya D, Kabue M. Determinants of Postnatal Care Use in Kenya.
African Population Studies. 2014;28(3):1447–59.

11. World Health Organisation 2001b. Essential Care Practice Guide: Pregnancy,
Childbirth and Newborn Care. Integrated Management of Pregnancy and
Childbirth. Geneva (Unpublished). 2003

12. Kante AM, Chung CE, Larsen AM, Exavery A, Kassimu T, Phillips JF. Factors
Associated with Compliance with the Recommended Frequency of
Postnatal Care Services in Three Rural Districts of Tanzania. BMC Pregnancy
and Childbirth. 2015;15:341.

13. UNICEF. A Promise Renewed. New York: UNICEF; 2015.
14. World Health Organisation. WHO Recommendations on Postnatal Care for

the Mother and Newborn 2013. Geneva: WHO. 2013.
15. Central Statistical Office (CSO) [Zambia], Ministry of Health (MoH) [Zambia],

and ICF International. Zambia Demographic and Health Survey 2013-14.
Rockville, Maryland, USA: Central Statistical Office, Ministry of Health, and ICF
International; 2014.

16. UNICEF (n.d)
17. Ministry of Health (MoH). National Health Strategic Plan 2011-2015. Lusaka,

Zambia: Ministry of Health. 2011.
18. Rwabufigiri NB, Mukamurigo J, Thomson DR, Hedt-Gautier BL, Semasaka JPS.

Factors Associated with Postnatal Care Utilisation in Rwanda: A Secondary
Analysis of 2010 Demographic and Health Survey Data. BMC Pregnancy and
Childbirth. 2016;16:122.

19. Dutoma Z, Assefa N, Egata G. Maternal Care Use among Married Women in
Hossaina, Ethiopia. BMC Health Service Research. 2015;15(365):1–9.

20. Banda CL. Barriers to Utilisation of Focused Antenatal Care among Pregnant
Women in Ntchisi District in Malawi. Tampere School of Health Sciences,
Public Health: University of Tampere; 2013.

21. Bhattacherjee S, Datta S, Saha JB, Chaknaborly M. Maternal Care Utilisation
in Tea Gardens of Darjeely India. Journal of Basic and Clinical Reproduction
Science. 2013;2(2):77–84.

22. Singh A, Padmadas SS, Mushra S, Pallikadarath S, Johnson FA, Mathews Z.
Socioeconomic Inequalities in the Use of Postnatal Care in India. PLOS ONE.
2012;5(7):e37037. doi: 10.1371/journal.pone.00337037.

23. WHO/UN (1950)
24. Oza S, Cousens SN, Lawn JE. Estimation of daily risk of neonatal death,

including the day of birth, in 186 countries in 2013: a vital-registration
and modelling-based study. Lancet Glob Health. 2014;2:e635–44.

25. UNICEF. The State of the World’s Children 2009. Maternal and Newborn
Health. New York: UNICEF. 2009

26. Fadel SA, Ram U, Morris SK, Begun R, Shet A, Jotkar R, Jha P. Facility
Delivery, Postnatal Care and Neonatal Deaths in India: Nationally-
Representative Case-Control Studies. PLoS ONE. 2015;(10):e0140448.
doi: 10.1371/journal.pone.0140448.

27. Yunus A, Iqbal S, Munawar R, Zakar R, Mushtaq SK, Sadaf F, Usman A.
Determinants of Postnatal Care Services Utilisation in Pakistan: Insights
from the Pakistan Demographic and Health Survey (PDHS) 2006-08.
Middle-East Journal of Scientific Research. 2013;18(10):1440–7.

28. Lawn J, Cousens S, Zupan J. Neonatal Survival Steering Team: 4 Million
Neonatal Deaths: When? Where? Why? Lancet. 2005;365(9462):891–900.

29. Dahiru T, Oche OM. Determinants of Antenatal Care, Institutional Delivery
and Postnatal Care Service Utilisation in Nigeria. Pan African Medical
Journal. 2015;21:321.

30. Acharya D, Khanal V, Singh JK, Adtrikari M, Gautam S. Impact of Mass Media
on the Utilisation of Antenatal Care Services among Women in a Rural
Community in Nepal. BMC Research Notes. 2015;8:345.

31. Mumtaz Z, Salway S, Shanner L, Zaman S, Laing L. Addressing Disparities in
Maternal Health Care in Pakistan: Gender, Class and Exclusion. BMC

Bwalya et al. BMC Pregnancy and Childbirth  (2017) 17:418 Page 12 of 13

http://www.refworld.org/docid/51a5ad654.html
http://dx.doi.org/10.11604/pamj.2015.21.321.6527
http://dx.doi.org/10.1371/journal.pone.00337037
http://dx.doi.org/10.1371/journal.pone.0140448


Pregnancy and Child Birth. 2012;12:80. http://www.biomedcentral.com/
1471-2393/12/80.

32. Aqha S, Carton CW. Determinants of Institutional Delivery in Pakistan.
International Journal of Equity Health. 2011; https://doi.org/10.1186/1475-
9276-10-31.

33. World Health Organisation. Postpartum Care of the Mother and Newborn. A
Practical Guide. Geneva, Switzerland: WHO. 2005.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Bwalya et al. BMC Pregnancy and Childbirth  (2017) 17:418 Page 13 of 13

http://www.biomedcentral.com/1471-2393/12/80
http://www.biomedcentral.com/1471-2393/12/80
http://dx.doi.org/10.1186/1475-9276-10-31
http://dx.doi.org/10.1186/1475-9276-10-31

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Conceptual framework

	Methods
	Data
	Outcome and explanatory variables used in the analysis
	Statistical analysis

	Results
	Description of the analysis sample
	Coverage of postnatal care and timing of the first PNC for newborns
	Bivariate analysis results of postnatal care for newborns
	Bivariate analysis results of timing of the first postnatal check-ups
	Adjusted backward stepwise logistic regression results for postnatal care
	Multinomial backward stepwise regression results for the timing of the first postnatal check-up

	Discussion, policy implications, conclusion and limitations
	Discussion
	Policy implications
	Conclusions
	Limitations

	Suggestion for further research
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors contributions
	Competing interest
	Ethics approval and consent to participate
	Consent for publication
	Publisher’s Note
	Author details
	References

