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ABSTRACT

Introduction Progress in reducing maternal and neonatal
mortality, particularly in sub-Saharan Africa, is insufficient
to achieve the Sustainable Developmental Goals by

2030. The first 24 hours following childbirth (immediate
postnatal period), where the majority of morbidity and
mortality occurs, is critical for mothers and babies. In
Uganda,<50% of women reported receiving such care.
This paper describes the coverage, changes over time and
determinants of immediate postnatal care in Uganda after
facility births between 2001 and 2016.

Methods We analysed the 2006, 2011 and 2016 Ugandan
Demographic and Health Surveys, including women 15-49
years with most recent live birth in a healthcare facility
during the survey 5-year recall period. Immediate postnatal
care coverage and changes over time were presented
descriptively. Multivariable logistic regression was used to
examine determinants of immediate postnatal care.
Results Data from 12 872 mothers were analysed. Between
2006 and 2016, births in healthcare facilities increased from
44.6% (95% CI: 41.9% to 47.3%) t0 75.2% (95% Cl: 73.4%

t0 77.0%) and coverage of immediate maternal postnatal

care from 35.7% (95% Cl 33.4% to 38.1%) t0 65.0% (95%

Cl: 63.2% to 66.7%). The majority of first checks occurred
between 1 and 4 hours post partum; the median time reduced
from 4 hours to 1 hour. The most important factor associated
with receipt of immediate postnatal care was women having a
caesarean section birth adjusted OR (aOR) 2.93 (95% Cl: 2.28
to 3.75). Other significant factors included exposure to mass
media aOR 1.38 (95% CI: 1.15 to 1.65), baby being weighed at
birth aOR 1.84 (95% Cl: 1.58 to 2.14) and receipt of antenatal
care with 4+Antenatal visits aOR 2.34 (95% Cl: 1.50 to 3.64).
Conclusion In Uganda, a large gap in coverage

remains and universal immediate postnatal care has not
materialised through increasing facility-based births or
longer length of stay. To ensure universal coverage of high-
quality care during this critical time, we recommend that
maternal and newborn services should be integrated and
actively involve mothers and their partners.

INTRODUCTION

Globally, since 2000, maternal and neonatal
mortality rates have declined significantly and
rates are currently 211 per 100 000 live births
and 18 per 1000 live births, respectively.'

,' Sam Ononge,? Andrew Weeks,' Lenka Benova®

Key questions

What is already known?

» Postnatal care has the poorest coverage levels in the
obstetric continuum of care.

» The highest maternal and newborn morbidity and
mortality occurs in the immediate postnatal period
(within 24 hours of birth)

What are the new findings?

» Although there are increases in the proportion of
births occurring in health facilities, and immediate
postnatal care coverage after facility birth has dou-
bled, coverage remains suboptimal over the time
period examined.

» In facility births, the timing of the first postnatal
check has shifted closer to the time of birth.

» Women/newborns with complications and those
with higher social status are more likely to report
receiving immediate postnatal checks.

What do the new findings imply?

» There is need to improve the coverage of immediate
postnatal care checks

» |t is important to establish guidance on the optimal
timing for postnatal maternal checks.

» New strategies are needed to increase coverage of
high-quality postnatal care, for example, integration
of maternal and newborn care services, or active in-
volvement of mothers and birth partners.

Although encouraging, this progress is insuf-
ficient to achieve the Sustainable Devel-
opment Goals of 70 maternal deaths per
100 000 live births and 12 neonatal deaths
per 1000 live births by 2030. Moreover, the
majority of countries failing to reach these
levels are in sub-Saharan Africa.”* Over the
last 10 years, work has been done to improve
the continuum of care provided to mothers
before and during childbirth through
increasing regular, skilled antenatal clinic
provision and facility-based deliveries. This
may have contributed to the steady decline of
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maternal and neonatal mortality rates.” ® However, post-
natal care is often neglected and overlooked.”®

Most maternal and newborn mortality occurs between
the time of birth and the first 2 days post partum, and
a focus on the immediate postnatal period is therefore
important.” '’ Key causes of maternal mortality include
postpartum haemorrhage, hypertensive disorders, pre-
eclampsia and sepsis.'" Key causes of newborn mortality
include preterm birth complications, infection and intra-
partum conditions such as asphyxia.'* The vast majority
of cases of maternal and newborn mortality are treat-
able and preventable but require quick recognition and
good-quality care.”” '* As such, there has been a push
to increase the number of women delivering in health-
care facilities in low-resource settings in the hope that
this will help increase coverage of care during birth and
the ongoing postpartum period.'* Postnatal care is care
provided to both mother and baby following childbirth,
and is recommended to continue regularly for 6 weeks."”
Immediate postnatal care is the initial care provided by
trained health workers to women in the first 24 hours
following birth of baby and can be provided at home or
within a health facility depending on place of birth. It is
a critical time period in childbirth where maternal and
newborn mortality and morbidity is the highest, particu-
larly in sub-Saharan Africa.” "'

Postnatal care for a newborn baby involves ensuring
good feeding, assessing vital signs, examining the umbil-
ical stump and checking for sepsis and jaundice. For
mothers, these checks involve measuring vital signs,
assessing and addressing any physical symptoms that
the mother is experiencing which may indicate severe
conditions, assessing uterine contraction, vaginal tears/
discharge or caesarean incision sites, assessing their
ability to urinate and defecate, screening for postnatal
depression and conducting any other assessments based
on existing conditions. Conducting this care is pertinent
as it not only allows these assessments to occur and any
treatment to be initiated, if needed, but provides an
opportunity for health workers to provide advice and
counselling on breastfeeding and newborn care. For
facility-based births, WHO has advised that for at least
24 hours following vaginal delivery, women should be
observed and cared for in the facility where they gave
birth, to enable mothers and babies to receive this vital
care.” For home births, the first postnatal check should
occur within 24 hours of birth. Thereafter, all mothers
and newborns should receive at least three additional
postnatal checks on day 3, between day 7 and 14, and
between week 2 and week 6 following birth of baby."

Despite the increase in healthcare facility births, in
many low resource settings>75% of mothers do not
receive the adequate postnatal health checks they
require'’ " In Uganda, over the past 30 years, there has
been a considerable shift in the health system arrange-
ments. In the early 1990s, Uganda implemented a wides-
cale public sector reform in line with the World Banks
Structural Adjustment programme.'® This resulted in a

widescale downsizing and decentralising of health services
increasing access. Public health services are free allowing
more women to access care.'” Additionally, strong polit-
ical will, donor funding and a rise in non-profit facilities
have been highlighted as key contributors to resource
mobilisation maternal health prioritisation.”” *' As such,
promising progress has been made to improve the
percentage of births occurring in health facilities, from
87% in 2000 to 78% in 2016.” This has coincided with
a 30% decline in maternal mortality rates since 1988.°
However, despite these efforts, the maternal mortality
rate in 2017 remained high at 336,/100 000 live births and
adequate postnatal care remains the poorest performing
aspect of the obstetric continuum in Uganda.” National
guidance from the Ugandan Ministry of Health for post-
natal care exists within the Uganda Clinical Guideline
which were created adopting WHO recommendations.*
However, most recent estimates indicate that the provi-
sion of this vital care occurred in less than 50% of facility
births making it the fifth worst performing country out
of the 33 sub-Saharan African countries examined.'” It is
clear that change is needed to enable equity in coverage
of postnatal care.

Existing global research has often focused on post-
natal care coverage among rural and home-based births
or all births and there is little literature specific to care
following facility births in Uganda.%_% Additionally,
the intersection between maternal and newborn post-
natal care coverage has not been described in previous
work. Given the lack of improvement to postnatal care
coverage from healthcare facility births despite the large
shift toward facility-based childbirth, we sought to under-
stand the coverage, changes over time and determinants
of immediate postnatal care in Uganda after facility births
over the past 15 years.

In this manuscript, we look to describe the coverage
and timing of immediate postnatal care for mothers
following childbirth in healthcare facilities in Uganda
using three Ugandan Demographic Health Surveys
(2006, 2011, 2016). Additionally, we analysed the deter-
minants of immediate maternal postnatal care following
deliveries in healthcare facilities on the 2016 survey.

METHODS

Data

Household surveys are the main source of data used
within maternal health to compare coverage trends
and inequalities both within and between countries.”
The Demographic and Health Surveys (DHS) are cross-
sectional nationally representative household surveys,
usually covering 5000-30 000 households. They collect
data from women in reproductive age (15-49 years)
about births and the use of reproductive and maternal
care. We used the DHS collected in Uganda in 2006, 2011
and 2016. The DHS use a multilevel cluster sampling
survey design; individual women’s survey weights, and
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Figure 1 Study population flow diagram.

the elements of stratification and clustering are needed
in analysis to adjust for this design and for non-response.

Population

The most recent live birth within a recall period of 5 years
to women aged 15—49 at the time of survey, was included
in the analysis, if the birth occurred in a health facility.
Data from prior births or from those outside of a facility
were excluded (figure 1). This resulted in a total of 12
872 eligible mothers included for analysis.

Definitions

Our main outcome is the women’s report of receiving
immediate postnatal health check by a healthcare
professional within 24 hours of childbirth while still in
the healthcare facility. This was a binary outcome (yes/
no). This variable was created with a conceptual link to
the WHO Postnatal care recommendations, which state
that all women giving birth in healthcare facilities and
their babies should remain in the health facility for a
minimum of 24 hours following uncomplicated vaginal
childbirth, and receive frequent routine postnatal care
checks during this period."

We used four variables to construct this outcome,
based on separate questions that women were asked: (1)
whether the woman received a postnatal check while still
in the facility; (2) length of stay of woman in the facility
where the birth took place; (3) timing of the first post-
natal check in the facility where birth took place and
(4) cadre of professional conducting the first postnatal
check on mother. As per the WHO recommendations,
we would expect optimal immediate postnatal care to be
100% coverage.

2006 2011 2016
y
Women 15-49
interviewed in 8531 8674 18'506
sampled households
| ' '
Women with at least 5004 4909 10,263
one live birth in 5
year survey recall
period l l l
Women whose most 2222 3030 7620
recent live birth was
in a health facility
12,872

There were no differences in the question wording
used in the three surveys. Women who reported a stay
in the facility of under 24 hours after childbirth needed
to have received such a check before discharge. Among
women who remained at the facility for 24 hours or
more, we used the timing of the postnatal check variable
to determine whether the first postnatal health check
occurred within 24 hours of childbirth. We categorised
health professionals as: doctor, nurse/midwife and
medical assistant/clinical officer. To analyse the timing
of the postnatal checks within 24 hours among those who
received one, we used the women’s response to the ques-
tion on timing of the first postnatal check in the facility
where birth took place and constructed the following
categories: (1)<1 hours; (2) 1-4 hours; (3) 4-8 hours; (4)
8-12 hours and (5) 12-24 hours.

We were additionally interested in the women’s report
of whether babies delivered in health facilities received
a postnatal health check by a health care professional
within 24 hours of childbirth while still in the healthcare
facility or not. This was done to examine missed opportu-
nity where one of the dyad is checked but not the other.
To construct this outcome, we used a composite of four
variables akin to the process of constructing the maternal
receipt of postnatal care outcome.

Conceptual framework

We reviewed existing published literature to form a list of
key variables noted to impact coverage of postnatal care
to create our conceptual framework (figure 2). These
were grouped into four categories (socio-demographic
factors, access to healthcare, perceived need, and
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Figure 2 Conceptual framework displaying key factors thought to influence coverage of immediate postnatal care.

characteristics of healthcare facility). Some factors fell
into multiple conceptual categories which have been
highlighted in the shaded intersecting portions of the
diagram. Unfortunately for certain factors, there were no
matching questions asked in the DHS questionnaire and
therefore these factors remained in our framework but
were not examined in analysis (these are in italics).

Perceived need

Seven dimensions of perceived need for postnatal care
were identified, including wantedness of child (wanted at
the time of pregnancy or not), mode of delivery (vaginal
or caesarean), and child sex (female, male). Parity was
categorised as first birth, 2-3, 4-5 and 6+births. We were
not able to include obstetric or neonatal risk factors (eg,
maternal comorbidities and fetal abnormalities) because
the DHS did not collect data pertaining to these dimen-
sions. For obstetric risk factors, we considered using
proxies such as maternal body mass index and anaemia,
however, these data related to the woman at time of the
survey and not at time of birth. We, therefore, chose not
to include these proxies. For neonatal risk factors, we
used the proxy perceived size of the baby at birth which
was categorised as very small or not. This was reflec-
tive of the perceived need for care by mother as babies
perceived to be smaller by the mother are more likely to
be seen to and checked. For the dimension ‘death of a
previous baby’, we constructed a new variable for previous
baby death (no child death, child death within 24 hours
of birth, child death later than 24 hours of birth). This

variable was explored through sensitivity subgroup anal-
ysis of women with previous children (parity >1).

Antenatal care (ANC) in pregnancy was thought to
reflect both perceived need and characteristics of health-
care facility. As those women who received facility based
ANC were likely to give birth in that same facility. This
dimension was examined by categorising the number
of ANC visits during the pregnancy (no ANC, 1-3 visits,
4+visits).

Health knowledge and exposure to mass media were
thought to reflect the perceived need and sociodemo-
graphic factors. There were no questions in the DHS
that assessed health knowledge and this dimension could
therefore not be analysed further. Exposure to mass
media was explored through the variables; any use of
television, internet, newspaper and radio (or not) at the
time of the survey.

Sociodemographic factors

We considered eight sociodemographic factors for inclu-
sion into the model. Maternal age group at birth of baby
(in b-year age groups), marital status (married or cohab-
iting at time of survey or not), highest maternal educa-
tion level (no education, primary education, secondary
and higher education) and ethnicity (Christian, other
religions) were assessed. The boundaries of districts
and regions changed over the ten-year period covered
by the three DHS and were not identical. We, there-
fore, constructed four larger zones (Eastern, Western,
Northern, Central—see online supplemental material 1)
which are consistent over time, as done previously.’
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Family composition was assessed by number of persons
(<4, 4-5, 6+ persons) and number of children under the
age of b years (0-1, 2-3, 4+) in the woman’s household.
Women’s occupation was not examined, as data in DHS
pertained to the time of the survey and not at the time of
index birth. Household wealth quintile, place of residence
(urban vs rural) and the woman’s autonomy were thought
to reflect both socio-demographic factors and access to
healthcare factors. Household wealth quintiles were
provided in the dataset and constructed using principal
component analysis of household assets using an estab-
lished method.® The dimension of financial autonomy was
explored with the binary variable of the woman having a
bank account or not. Further exploration of autonomy to
healthcare and finances was conducted in sensitivity anal-
ysis among married women through the variables who
makes decisions about healthcare and finances (respon-
dent alone, respondent and male partner, male partner
alone, other). Male partner’s highest education level (no
education, primary education, secondary/higher educa-
tion) was explored further in subgroup analysis among
women married at the time of survey.

Characteristics of healthcare facility

We identified five dimensions related to characteristics of
the healthcare facility where the birth occurred. We cate-
gorised the sector of the facility as public (government
hospital, government health centre, other public sector)
or private (private hospital/clinic, other private medical
sector). Assistance with the birth was captured by consid-
ering the highest cadre listed (doctor/non-physician
clinicians, nurse/midwife, other/none). Staff-related
factors were conceptually important, but not available on
DHS. The dimension patient perceived quality of care
was not directly asked within the DHS and no proxies
for this dimension could be found. There were no direct
variables that asked women to recall the content of their
postnatal care. We used the variable of whether the
woman reported that the baby was weighed (or not) as a
proxy for this dimension as it is reflective of the available
staffing, procedures and resources.

Access to healthcare

We were able to assess one dimension—social support
and network—for access to healthcare. This dimension
was captured by the two created variables: number of
persons (<4, 4-5, 6+ persons) and number of children
under the age of 5 in the woman’s household (0-1, 2-3,
4+). The distance of the house to the nearest facility or
the facility where the birth occurred, or transport/road
facilities are not captured on the DHS. Ability to pay for
healthcare was thought to reflect both characteristics of
healthcare facility and access to healthcare. The variable
of whether the woman was covered by health insurance
or not was used to reflect this dimension.

Statistical analysis
All analyses were conducted in STATA V.16 SE. Anal-
ysis included descriptive statistics of demographic

characteristics of women who gave birth in health facil-
ities on all three surveys. Among women who gave birth
in health facilities, we computed the percentage who
reported receiving immediate maternal postnatal care.
Among women with such a check, we described the distri-
bution of the timing of the first check. We calculated the
percentage of babies born in health facilities receiving a
postnatal check within 24 hours, disaggregated by type
of facility.

For the 2016 survey, we conducted an analysis of
mother-baby dyads and calculated the percentage
receiving immediate postnatal care within 24 hours while
still in healthcare facilities for mother only, baby only,
both and neither. Additionally, we used logistic regres-
sion to explore the crude associations between factors
outlined in the conceptual framework and the woman’s
receipt of immediate postnatal care by a health profes-
sional in the facility. A multivariable logistic regression
model was created by analysing each individual variable
and excluding those that were collinear with existing
variables. This enabled the multivariable model to be a
reflection of the conceptual model.

Two sensitivity analyses using crude and multivariable
logistic regression were conducted. First, among the
subsample of women married/cohabiting at the time
of survey, we additionally included highest level of male
partner education, and autonomy with finances and
healthcare. Among women with previous children, the
model included previous baby death.

We used the survey set command to adjust all analyses
for survey sampling design and non-response using indi-
vidual sampling weights, stratification and clustering.

Missing data
There were low levels of missing data in the variables
used. We describe how missing values were handled in
online supplemental material 2.

It was not appropriate or possible to involve patients
or the public in the design, or conduct, or reporting, or
dissemination plans of our research.

RESULTS

Description of women delivering in healthcare facilities
2006-2016

The sample of women who gave birth in health facili-
ties was 2222 (2006), 3030 (2011) and 7620 (2016). The
percentage of most recent births in healthcare facilities
increased from 44.6% (95% CI: 41.9% to 47.3%) in 2006
to 60.1% (95% CI: 57.2% to 62.9%) in 2011 to 75.2%
(95% CI: 73.4% to 77.0%) in 2016.

Sociodemographic characteristics of women who gave
birth in health facilities on each survey are shown in
table 1. The majority of births in healthcare facilities were
in the public sector on all three surveys.

Receipt of immediate maternal postnatal care
Table 2 reflects the receipt of immediate maternal post-
natal care in women who had a health facility birth.
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2006

2011 2016

Factor n=2222 %

Categories

95% ClI

n=3030 % 95% Cl n=7620 % 95% ClI

1679
Urban 543 24.4

Residence Rural

75.6 70.1t080.4
19.6t0 29.9

1960 75.6
1070 24.4

70.4t080.2 5788 72.7 68.5t076.5
19.8t029.6 1832 27.3 23.5t031.5

Geographic zone at  Central 784 34.6 31.2t038.2 1027 33.8 30.5t037.3 1801 30.0 27.4t032.7
survey Eastern 579 265 23310300 682 265 23410298 1995 256 23.41027.8
Northern 488 17.7 14.8t0212 767 166 14410191 1977 211 19410228
Western 371 212 179t0249 554 231 19.8t026.8 1847 233 21.8t025.1

Highest level of No education 299 132 11.2to15.4 321 9.6 8.2t011.3 814 8.8 7.821t09.9
;i‘j:\?:;educatm Primary 1304 591 56.6t061.5 1680 57.7 55.0t060.4 4395 55.8 53.7t057.8
Secondary+higher 619 277 25110305 1029 327 29.8t035.6 2411 354 33.31037.6

Caesarean birth 178 8.1
Vaginal birth 2044 91.9

Mode of delivery for
last birth

6.9t09.5
90.5 to 93.1

331 10.2
2699 89.8

8.9to11.7 682 9.7
88.3t0 91.1 6938 90.3

8.9t0 10.6
89.4 to 91.1

NPC, non-physician clinician (includes medical assistant, clinical officer).

Among women who gave birth in healthcare facilities,
the percentage that reported receiving an immediate
postnatal check increased from 35.7% (95% CI 33.4% to
38.1%) in 2006 to 46.6% in 2011 to 65.0% (95% CI: 63.2%
to 66.7%) in 2016 . These increases occurred across all
social and demographic groups of women. However, in
2016, wide variations in receiving immediate maternal
postnatal care remained, particularly in the Western
zone, which was far lower than the other zones, and lower
among women who had a vaginal birth compared with
those with a caesarean section.

In 2016, 67.6% (95% CI: 65.8% to 69.3%) of babies
born in healthcare facilities received immediate postnatal
care. Among the 7620 mother—baby dyads, in 57.9% both
the woman and the baby received immediate postnatal

care, in 25.4% neither the mother nor the baby received
immediate postnatal care, in 7.1% only the mother and
in 9.6% only the baby received immediate postnatal care.

Timing of first maternal postnatal check in healthcare
facilities on 2006, 2011, 2016 surveys

Table 3 presents the timing of first maternal postnatal
check in healthcare facilities. Across the three surveys,
among women who received a postnatal check within 24
hours, the most common time period for the first post-
natal check was 1-4 hours after birth; this level was similar
in facilities from both sectors. The overall mean time for
the first postnatal check decreased from 7.3 hours after
birth in 2006 to 4.5 hours in 2011 to 3.1 hours in 2016;
and the median time from 4 hours to 2 hours to 1 hour.

(=2}
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Table 2 Percentage of women delivering in healthcare facilities who reported receiving immediate postnatal care in Uganda
DHS 2006, 2011, 2016

2006 2011 2016
Factor Categories n % 95% ClI n % 95% ClI n % 95% ClI
Overall 805 357 33410381 1456 466 44.0t049.3 4997 650 63.21066.7
Health facility Public sector 555 353 32710380 1110 47.0 44.1t049.9 4005 64.4  62.61t066.2
Private sector 250 366 322t041.3 734 455 402t050.9 992 669  63.4t070.2
Residence Rural 574 339 31310366 8731 440 409t047.1 3720 630  60.9to 65.1
Urban 231 412 35710469 585 547 489t060.4 1277 702  66.9to 73.3
Household wealth ~ Poorest 111 329 26.3t0402 234 475 41710533 1151 657 61.6t069.6
quintile Poorer 104 288 23510348 203 393 34210446 926 616  58.11t064.9
Middle 103 299 24710358 199 383 33210437 842 59.8 56.41063.0
Richer 155 327 283t037.4 238 455 407t050.4 854 617  58.2t065.1
Richest 332 452 41110494 582 559 51.1t0601 1224 727  65.0t075.6
Geographic zone at  Central 329 421 38.4to45.9 581 56.4 52.1t060.6 1268 69.9 66.5 to 73.1
survey Eastern 222 401 35.7t044.8 306 467 42.0to51.4 1413 69.0 65.1t072.6
Northern 168 311 2521037.6 374 463 41.6t051.1 1378  68.6 64.6t072.4
Western 86 235 19.4t028.1 195 325 27.5t037.9 938 509 47.9t053.9
Maternal age at birth <20 133 343 29410395 238 457 40.81050.7 822 61.0 57.9t064.1
20-24.9 221 328 29.01t036.9 425 468 42.4t051.3 1440 649 62.0t067.7
25-29.9 203 351 30910395 341 452 40.5t049.9 1224 657 62.9t068.4
30-34.9 136 403 34910459 232 476 42610527 815 675 63.9t070.9
35-49.9 112 401 34.0t038.1 220 487 43110543 696 659 62.4t069.3
Highest level of No education 92 303 250t0363 152 415 354t047.9 558 641  59.4t068.6
S’T:l?f/‘::;‘a' education at pyjopy 415 315 28.8t034.4 728 42.6 39.7t0456 2726 613 59210633
Secondary+higher 298  47.0 426t0515 576 553 50410600 1713 710 68.6t073.3
Parity 1 185 367 32.2t041.4 311 457 406t051.0 1162 669  63.9t069.7
2-3 262 380 337t0425 522 523 47.9t0567 1722 644  62.0to 66.8
4-5 158 315 27.3t036.0 288 428 385t047.2 1072 656 62.5t068.6
6+ 200 357 312t040.4 335 435 396t047.4 1041  63.1  60.0to 66.2
Mode of delivery for ~ Caesarean birth 101 55.6 46.6to064.3 199 61.6 54.8t068.1 565 82.2 78.4t0 85.4
i Vaginal birth 704 339 315t036.4 1257 449 42210477 4432 631  61.3t064.9
Highest cadre of Doctor/NPC 136  45.3 38.5t052.2 283 59.8 54.4t065.0 853 733 69.8t076.4
gfﬁ'itr?hpmfess'o"a' Nurse/midwife 661 344 32.0t037.0 1154 449 42.1t047.8 4072 63.6 61.8t065.4
Non- skilled/other/ 8 22.8 10.1t043.7 19 227  13.41035.8 72 529  42.9t062.8

none

NPC, non-physician clinician.

Factors associated with immediate maternal postnatal check
on the 2016 survey

Table 4 presents the association of key factors with
receiving an immediate maternal postnatal check in the
most recent survey.

In the multivariable analysis, compared with receiving
no facility-based ANC, those with 1-3 visits had an OR of
2.18 (95% CI: 1.39 to 4.2) and those with 4+ visits had an
OR 2.34 (95% CI: 1.50 to 3.64) of receiving immediate
maternal postnatal care. The use of internet had an OR
of 1.39 (95% CI: 1.04 to 1.86) of receiving immediate
postnatal care compared with not using the internet.
Having the baby weighed at birth had an OR of 1.84
(95% CI: 1.58 to 2.14) of receiving immediate postnatal

care compared with not being weighed at birth. Mode
of delivery was also an important factor; women who
had a caesarean section were 2.93 times (95% CI: 2.28
to 3.75) more likely to receive immediate postnatal care
compared with those who had a vaginal birth in a health
facility.

Additional analyses

Within a subsample of 6211 women who were married or
cohabiting at the time of the survey (online supplemental
material 3), we found in multivariable analysis that male
partner’s education was not significantly associated with
receipt of immediate postnatal care among women. We
analysed a separate sub-sample of 5889 women who had
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Table 3 Distribution, mean and median time of first postnatal check in women having immediate postnatal care in healthcare

facilities by sector in Uganda DHS 2006, 2011, 2016

Categories n Overall Public sector Private sector
2006 <1 hour 90 11.0% 10.8% 11.5%
1-4 hours 352 44.1% 42.9% 46.6%
5-8 hours 150 18.6% 19.0% 17.7%
9-12 hours 59 7.2% 7.8% 5.9%
13-24 hours 154 19.1% 19.5% 18.3%
Distribution in hours Mean (median) Mean (median) Mean (median)
Total 805 7.25 (4) 7.36 (4) 6.99 (3)
2011 <1 hour 261 18.9% 16.4% 27.1%
1-4 hours 756 52.6% 53.7% 49.1%
5-8 hours 213 14.3% 15.1% 11.8%
9-12 hours 89 6.0% 6.8% 3.4%
13-24 hours 137 8.2% 8.0% 8.6%
Distribution in hours Mean (median) Mean (median) Mean (median)
Total 1456 4.49 (2) 4.61(2) 411 (2)
2016 <1 hour 1565 31.8% 30.0% 38.4%
1-4 hours 2520 49.5% 50.1% 47.5%
5-8 hours 513 10.3% 11.1% 7.4%
9-12 hours 190 3.7% 3.8% 3.1%
13-24 hours 209 4.7% 5.0% 3.6%
Distribution in hours Mean (median) Mean (median) Mean (median)
Total 4997 3.09 (1) 3.23 (1) 2.62 (1)

a previous child (online supplemental material 3). In
multivariable analysis, women who reported a previous
child dying within 24 hours of birth were not more likely
to have reported an immediate maternal postnatal check
than women without a previous child death (adjusted OR
1.05 (95% CI: 0.80 to 1.38))

DISCUSSION

Over the 15-year period under investigation, when the
percentage of births in health facilities increased, the
percentage of women who remained in health facilities
for 24 hours or longer remained stable at just above
70%, and coverage of immediate maternal postnatal care
after facility birth increased to 65.0%. We found large
geographic variations in immediate maternal postnatal
care after facility births on the 2016 survey, particularly
between Western and Eastern Uganda. In the 2016 survey,
the proportion of babies and mothers receiving imme-
diate postnatal care was similar. The majority of first post-
natal checks after facility births occurred at 1-4 hours
post partum and the median time interval from birth
to first check reduced between 2006 and 2016 surveys,
with the shift towards earlier checks most marked in
private sector facilities. The most significant factor inde-
pendently associated with receipt of immediate postnatal
care was mode of delivery; women who had a caesarean
section had nearly three times the odds of immediate

postnatal care compared with those with a vaginal birth.
Other factors positively associated with higher odds of
being checked included exposure to mass media, baby
having been weighed at birth, and receipt of ANC.

Our findings show the most significant improvement
to postnatal care provision occurred between 2011 and
2016 where coverage increased by 20%. This is in line
with the 15.1% increase in deliveries in healthcare facil-
ities in line with current global trends and recommen-
dations. Despite this, immediate postnatal care coverage
after such births remained suboptimal at 65%.'° %" This
rate is higher than the 50% coverage reported in Uganda
by Ndugga et al, although this report included births at
both home and facility.”® A common reason given for
poor coverage of care is that women do not remain in
facilities long enough (for 24 hours) to receive postnatal
care.'® However, our study shows that even if women do
stay for 24 hours, the coverage of immediate postpartum
checks still remains suboptimal. As such, this finding
may be more reflective of the lack of priority given to
mothers in the postpartum period.29 At present, coverage
of immediate postpartum checks is globally poor and the
worst performing aspect in the obstetric continuum of
care.” ¥ In fact, there is no current global standard metric
available to evaluate progress in quality and content of
care which otherwise exists for both antenatal and intra-
partum care.” Additionally, with the increased number
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Crude analysis
(n=7620) Multivariable analysis (n=7620)

Factor Categories OR 95% ClI Wald p-value aOR 95% CI Wald p value

Residence Rural 0.72 0.60t0 0.87  0.001 0.96 0.78t0 1.17  0.684
Urban 1 (REF) 1 (REF)

Geographical zone at Central 1.04 0.83t01.32 0.718 0.77 0.61t0 0.97 0.024
survey Eastern 1 (REF) 1 (REF)
Western 0.47 0.38t0 0.58 0.000 0.40 0.32 t0 0.49 0.000
Northern 0.98 0.76to 1.27 0.895 0.93 0.72t0 1.19 0.549

Highest level of No education 1 (REF) 1 (REF)
maternal education at  pyjmgary 0.91 0.73t0 1.13  0.379 0.89 0.73t01.08  0.235
surve
y Secondary 1.28 1.03t0 1.61 0.029 0.94 0.74101.18 0.582
+higher

Total persons in <4 1 (REF)
residence at time of ¢, 4 5 0.93 0.79t0 1.09  0.379
survey

6+ 0.88 0.74t01.04 0.139

Religion Christian 0.85 0.71t01.01 0.078
Other 1 (REF)

Bank account at time Yes 1.77 1.46t02.15 0.000 1.26 1.03to0 1.54 0.027
of survey? No 1 (REF) 1 (REF)

Continued

©
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Crude analysis

(n=7620) Multivariable analysis (n=7620)
Factor Categories OR 95% CI Wald p-value aOR 95% CI Wald p value
No of ANC None 1 (REF) 1 (REF)
attendances at 1-3 visits 2.43 1.5503.83  0.000 2.18 1.39t03.42  0.001
healthcare facilities o
4+ visits 2.74 1.74t0 4.31 0.000 2.34 1.50 to 3.64 0.000

1.22
1 (REF)

1.08t0 1.43 0.002 1.13

1 (REF)

Yes 0.98 to 1.31 0.091

Not at all

Listened to the radio
at time of survey

2.40
1 (REF)

1.88t03.08 0.000 1.39

1 (REF)

Use of internet at time Yes 1.04 to 1.86 0.027

of survey Not at all

Parity One 1 (REF) 1 (REF)
Two-three 0.89 0.77t0 1.04 0.140 0.83 0.70t0 0.99  0.033
Four-five 0.95 0.79t01.13  0.547 0.83 0.66to 1.04  0.110
Six+ 0.85 0.71t0 1.01 0.068 0.75 0.57t0 0.98  0.036

1.06
1 (REF)

0.95t01.20 0.255 1.10

1 (REF)

Female 0.98 to 1.24 0.116

Male

Sex of last baby

How big did the Other
woman think the baby Very small
was at birth

1 (REF)

0.87 0.68to1.11 0.259

Mode of delivery for
last birth

No-vaginal 1 (REF) 1 (REF)

ANC, antenatal care; aOR, adjusted OR; CS, Caesarean section; NPC, non-physician clinician; TV, television.

of facility births, health facilities are busier than ever
before. The poor coverage of immediate care could
therefore be a sign of overburdened and burned-out
healthcare providers struggling to keep up with the
increasing demand.” Furthermore, although WHO Post-
natal care recommendations do exist, there is a paucity of
literature providing guidance and frameworks to health
workers at country or system level on how to provide high
quality maternal care, particularly after facility birth.** As

a result, the care provided is often incomplete and not
universal to every women at birth."”

Although not universal, women from Eastern Uganda
were noted to receive the highest coverage of immediate
postnatal care after facility birth. In a cross-sectional
study of factors affecting utilisation of early postnatal
care (within 7 days of birth) in Eastern Uganda following
health facility births, formal employment was identified as
the key socioeconomic factor increasing the likelihood of

—h
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women receiving early postnatal care.”® Through employ-
ment, women not only have a better financial status and
ability to use quality health services but are also empow-
ered to participate in the decision-making process about
their healthcare.” DHS data do not provide the means
to accurately examine the role of a women’s occupation
on receipt of immediate postnatal care and therefore it
might be useful to examine this factor directly at regional
level. Interestingly, there was poorer coverage of care
in Central Uganda than Eastern Uganda. The Central
Uganda region contains Kampala, the capital and largest
city in Uganda. Coupled with the rise in health facility
births, crowding does exist within facilities and this has
been found to have an ongoing detrimental effect on the
quality of respectful care received by women.® *" Other
examples of a lack of respectful postnatal care in Uganda
(physical and verbal mistreatment by staff, and stigma
and denial of care for marginalised communities) have
been shown to contribute to a negative care experience
by mothers.** This has resulted in a reduced utilisation
and therefore coverage of postnatal care services.”
Again, data for respectful care were not collected in the
DHS and this would also be worth examining directly at
regional level.

Conceptually, a key factor thought to impact maternal
immediate postnatal care provision is if immediate post-
natal care is provided for the baby. In the 2016 survey,
nearly two-thirds of mother-baby dyads received both
maternal and neonatal immediate postnatal care, while
a quarter did not receive any immediate postnatal care
for either mother or baby. Very few women reported
receiving only maternal or only neonatal immediate
postnatal care. This suggests that if a baby is to receive
immediate postnatal care, a mother is likely to as well,
and vice versa. This finding is perhaps driven by the
notion that those mothers and babies with complications
(eg, mothers most unwell following birth or with existing
conditions, and babies which are smaller, premature or
who are most unwell), will be prioritised to receive care.™
This idea is further exemplified in our multivariable
model which found reporting that the baby was weighed
at birth was positively associated with the mother received
an immediate postnatal check. To our knowledge, there
is no existing literature examining this interaction. With
this knowledge, further work perhaps should focus on
integrating maternal and newborn immediate postnatal
care within in-facility postnatal care guidelines to aid in
improving coverage of overall immediate postnatal care.®

The timing of the first postnatal check, examined in all
datasets, found that the majority of first checks occurred
consistently between 1 and 4 hours. This is in line with
Ugandan guidelines and several factors encourage this
early postnatal review.”” For example, many resource-
stretched maternity units are in need of early discharge
to make space for new deliveries."® Additionally, for
women delivering in private facilities, having an early
check will often enable women and babies to leave as
soon as possible to reduce the cost incurred for time

spent in the facility.'® ** Unfortunately, the DHS did
not gather data on quality or components of postnatal
checks, and it was not possible to determine if the speed
of check compromises the quality of care provided. Early
postnatal checks are not necessarily ideal.'® WHO recom-
mends that all new mothers remain in the facility for 24
hours following birth because the majority of maternal
and neonatal deaths occur during this period.” Mothers
receiving only one check in the first hour following
delivery therefore, without any further checks, might
not be sufficiently monitored to detect complications
of birth.” ® As such, it has been suggested that in sub-
Saharan Africa >75% of women receive suboptimal post-
natal health checks.'®!” Further qualitative work focusing
on quality of care and actions taken following postnatal
checks would be important to enable this finding to be
explored further.

Factors affecting coverage of immediate postnatal
care were explored through crude and multivariable
logistic regression analysis in the 2016 database. Having
a caesarean section increased the odds of being checked
compared with those women who had a vaginal delivery
which has been noted in existing literature from Bangla-
desh.”” Women having a caesarean section are at a higher
risk of severe acute maternal morbidity, particularly in
low-resource settings.” As such, clinicians faced with time
pressures and a large number of patients to see, might
prioritise examining high risk postoperative women.'”
That said, coverage of immediate postnatal care for
mothers giving birth by caesarean section was still subop-
timal at 82% (2016). It is, therefore, imperative that
new strategies are looked into to improve postnatal care
coverage. In sub-Saharan Africa, up to 20% of caesarean
sections are conducted under general anaesthesia.”
Following a long labour and emergency caesarean under
general anaesthesia, women can often be drowsy and
disorientated resulting in poor recall of birth and post-
natal care events. The figure of 82% coverage should,
therefore, be interpreted with caution.

Women who had access to mass media were noted to
have a higher likelihood of receiving immediate post-
natal care. This finding is in line with previous studies
across sub-Saharan Africa.*” Mass media can be harnessed
as a platform to educate and inform mothers in order
increase their access to knowledge and improve their
ability to seek care.” In all low-resource settings, educa-
tion has consistently been noted as key to postnatal care
utilisation.*" Additionally, coverage of ANC was identified
as an important factor. The more antenatal visits a woman
received the higher the chance of receiving immediate
maternal postnatal care compared with those receiving no
ANC in facility. This finding was in line with studies from
Ethiopia.” ANC has also been proven a worthy platform
to provide effective maternal education to reduce post-
partum morbidity and may provide the opportunity for
mothers to understand key features of their continuum
of care.” This finding could be confounded by wealth/
social capital as well as the presence of any pre-existing
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conditions requiring receipt of more ANC and therefore
resulting in a higher need to be checked postnatally.

Limitations

By using three DHS datasets from 2006 to 2016, we were
able to explore changes over time over 15 years of births
based on recall periods and examine the coverage and
determinants of coverage of immediate postnatal care
in health facilities. There are, however, some limitations
to our work. First, the DHS relies on women'’s recall of
the immediate postnatal period up to 5 years preceding
the survey. This relies on the accuracy of the woman’s
memory of the receipt and timing of postnatal care
provided in the immediate postnatal period. A study in
two sub-Saharan African settings showed that women
were able to recall key postnatal events to an acceptable
threshold.** However, our results flagged some clear
anomalies as across the three surveys women consistently
reported caesarean sections being conducted by nurses/
midwives and unskilled birth attendants. This could be
that women are actually remembering the latter parts of
intrapartum care prior to birth. Studies on the validity
of women’s recall in the immediate postnatal care have
found that women are consistently less able to recall indi-
cators in the intrapartum period and within 1 hour of
delivery immediately postnatally.®” ** With checks being
conducted earlier, there is additionally a higher chance
of women being unable to distinguish between the latter
parts of intrapartum care and immediate postnatal
care.*® We attempted to limit the extent of recall error
by restricting responses to the respondents’ most recent
birth. Second, the DHS questions do not capture the
presence of complications, nor the quality and content
of postnatal care. Our ability to examine postnatal care
comprehensively and adjust for important confounders
was therefore somewhat limited.** Third, demographic
data within the DHS survey such as marital status are
taken at the time of the survey being conducted and not
at the time of birth. That said, the DHS recall period of
live births is limited to 5 years and thus it limits the extent
of discrepancies.

CONCLUSION

Although there have been significantadvancesin coverage
of postnatal care globally, there still remains a large gap.
This article works synergistically with other global papers
to strengthen the argument for focus and attention to
postnatal care. This is especially relevant and important
as it paves the way for new postnatal care guidelines due
to be released by WHO in 2021. Future research in post-
natal care coverage is key to ensure it gains a pivotal place
on the global maternal health agenda. In Uganda, it
would be useful to understand the barriers to provision of
immediate postnatal care after facility births at national
level. This would enable policy stakeholders to galvanise
support in prioritising postnatal care provision and equi-
table coverage. Additionally, it would provide data on

how to ensure best practice through guidelines training
and implementation. One strategy could be to look at
further integrating maternal and newborn care services,
even beyond discharge. Another would be to acknowl-
edge that increasing facility-based births or the number
of women remaining in facility for 24 hours following
birth has not led to the sufficient change needed to
make immediate postnatal care coverage universal, nor
reduce maternal and neonatal mortality. If anything, the
resulting crowding has increased the pressure on over-
burdened and burned-out healthcare providers, reducing
respectful quality postnatal care provision and preventing
the swift recognition and action if postnatal complication
are identified. Perhaps education and active involvement
of mothers and their partners in their care could act to
enhance respectful care and improve coverage and utili-
sation of care. Finally, there is need for a direct needs
assessment of health system, staff and quality of care, to
identify factors that impede immediate postnatal care
coverage. It would be useful for the work to be conducted
by region to help uncover the geographical and subna-
tional differences that exist in care provision.
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