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associated with women'’s utilization of postnatal
care services in Uganda, 2016: a multilevel
and spatial analysis
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Abstract

Background Over time, Uganda has experienced high levels of maternal mortality (435 deaths per 100,000 live
births in 2006 to 336 deaths per 100,000 live births in 2016). The persistence of high levels of maternal mortality jeop-
ardizes the achievement of Sustainable Development Goal (SDG) 3.1, which calls for reducing maternal mortality to 70
deaths per 100,000 live births by 2030. Conversely, the utilization of postnatal care (PNC) services in Uganda remained
very low and has varied across regions. This study examined the individual and community-level factors influencing
women’s utilization of postnatal care services in Uganda.

Methods Secondary data from the 2016 Uganda Demographic and Health Survey (UDHS) were used in this study.
The study population consisted of women aged 15 to 49 who reported giving birth in the five years preceding

the 2016 UDHS survey. The factors associated with postnatal care services were identified using multilevel binary
logistic regression and spatial analysis.

Results The result shows that the prevalence of postnatal care service utilization in Uganda was low (58.3%) com-
pared to the World Health Organization (WHO) target of 100%. The univariate analysis shows that 13.7% of women
were adolescents, 79% were of higher parity, and 70.4% had primary/no formal education, of which 76.6% resided

in rural areas. On the other hand, the multilevel analysis results showed that women aged 20-29 years and 30-39
years were also found to be more likely to use PNC services (AOR = 1.2,95% Cl: 1.01-1.47). Women who received
quality ANC (AOR = 2.1, 95% Cl: 1.78-2.36) were more likely to use postnatal care services than their counterparts.

At the community level, women who lived in media-saturated communities were more likely to use postnatal care
services (AOR = 1.3,95% Cl: 1.01-1.65). The spatial analysis found that the Central, Eastern, and Northern regions were
the areas of hotspots in the utilization of postnatal care services.

Conclusion This study found that age, parity, level of education, place of residence, employment status, quality

of the content of antenatal care, and community media saturation were the predictors of postnatal care service
utilization. The spatial analysis showed that the spatial distributions of postnatal care service utilization were signifi-
cantly varied across Uganda. The government must expand access to various forms of media throughout the country
to increase PNC utilization.
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Introduction

In 2017, it was reported that 810 women died every
day from pregnancy or childbirth complications world-
wide. The majority of these deaths occurred in low-
income countries, and they could have been avoided [1,
2]. Sub-Saharan Africa had the highest rate of mater-
nal mortality (542 deaths per 100,000 live births) [3].
The persistence of maternal mortality jeopardizes the
achievement of Sustainable Development Goal (SDG)
3.1, which calls for reducing maternal mortality to 70
deaths per 100,000 live births by 2030 [4]. According
to evidence, most maternal deaths occur within the
first 24 hours after delivery [5, 6]. Hemorrhage, hyper-
tensive disorders, puerperal sepsis, and prolonged or
obstructed labour are among the most common causes
of maternal death in developing countries [7]. The
World Health Organization (WHO) recommends that
women receive postnatal care within the first two days
after delivery to reduce maternal and infant mortality
[6]. Because the majority of these deaths occur dur-
ing the postpartum period, early utilization of postna-
tal care services is critical in managing and detecting
complications [6, 8, 9]. Furthermore, early postnatal
care services allow women to receive early education
about healthy behaviours such as exclusive breast-
feeding, nutrition, and effective family planning [10].
Despite the importance placed on postnatal care ser-
vice utilization, disparities in Postnatal Care(PNC)
service utilization persist across developing countries
[11-13]. Besides, postnatal care service utilization
studies are scarce in sub-Saharan Africa [14-16]. Fur-
ther, postnatal care utilization varied regionally in sub-
Saharan Africa, ranging from 73.51% in Central Africa
to 31.71% in Eastern Africa [17].Similarly, these per-
centages varied according to specific countries, rang-
ing from 26.6% in Eswatini to 94% in Burkina Faso
[18]. Conversely, the percentage of women in Uganda
who gave birth in healthcare facilities and received an
immediate postnatal check increased from 35.7% in
2006 to 46.6% in 2011 and 65.0% in 2016 [19].However,
the recent Uganda Demographic and Health Surveys
(UDHS) report showed that only 54% of women who
reported having given birth in the five years preced-
ing the survey used postnatal care services within 48
hours as opposed to 100% WHO recommendations
[19, 20]. Over the years 2006—2016, this has become
one of the major contributors to maternal mortality in
Uganda (435 deaths per 100,000 live births compared
to 336 deaths per 100,000 live births in 2016) [20, 21].

Therefore, to improve the state of maternal health-
care, Uganda, in her Health Sector Development Plan
(UHSDP) 2015/16-2019/20, aimed to reduce maternal
mortality to 320 deaths per 100,000 live births [22].
Conversely, by the end of UHSDP 2019/20, maternal
mortality in Uganda had increased to 336 deaths per
100,000 live births [23, 24]. Previous studies have estab-
lished the role of sociocultural, economic, and demo-
graphic factors in influencing the individual utilization
of postnatal care services [18, 24—40]. Besides, recent
postnatal care service utilization studies have increas-
ingly used a multilevel approach to examine individual
and community-level factors [17, 41-45]. Studies have
revealed that postnatal care service utilization varies
geographically [11, 46-50]. Factors such as region, level
of education, wealth index, maternal age, number of
ANC, place of delivery, place of residence, media expo-
sure, and community illiteracy influence postnatal care
service utilization.This varies from place to place and
individual to community due to the influence of wom-
en’s culture and belief system [41, 43, 51-54]. Despite
a large body of literature on spatial and multilevel
analysis of postnatal care service utilization, such stud-
ies are uncommon in Uganda [55]. Previous research
on postnatal care service utilization in Uganda using
Uganda Demographic and Health Survey (UDHS) data
has primarily focused on individual level analysis using
ordinary regression, ignoring the multilevel nature of
the data [19, 25, 56-58]. Also, studies in Uganda that
used multilevel data analysis ignored spatial variation
in postnatal care service utilization [55]. A spatial and
multilevel study is critical for identifying high-risk geo-
graphical areas within a community and for designing
community-based interventions in affected areas [43].
As a result, studies on the spatial analysis of postnatal
care service utilization are scarce in Uganda because
the geographic differences in postnatal care services are
poorly documented. In addition, the use of multilevel
analysis is critical because factors influencing postna-
tal care utilization operate at various levels. The use
of techniques such as the ordinary regression model
to analyze multilevel data has limitations because it
assumes independence among observations within the
clusters. Further, it has been argued that using standard
binary regression models to regress factors at different
levels leads to bias and a loss of power. Besides, afore-
mentioned type of analysis may lead to an atomistic fal-
lacy [43]. Evidence-based policy requires a thorough
understanding of PNC in terms of spatial distribution



Towongo et al. BMC Health Services Research (2024) 24:185

and predictive factors. As a result, designing program
interventions aimed at increasing postnatal care service
coverage in Uganda necessitates knowledge based on
spatial distributions and multilevel analysis. The pur-
pose of this study was to look into the individual and
community-level factors that influence women’s use of
postnatal care services in Uganda.

Methods

Study area

The Republic of Uganda is located in East Africa, on the
equator. It is a landlocked country bordered on the east
by Kenya, on the south by Tanzania, on the southwest
by Rwanda, on the west by the Democratic Republic of
Congo, and on the north by South Sudan. Its capital city
is Kampala. The country covers area of 241,039 square
kilometers and has 112 administrative districts [59].
It has a total population of 34,856,813 people, with
17,921,357 of them being women [60]. The country has
a total of 6,937 health facilities (public, private, and non-
profit) [61].

Source of data and study sample size

The data came from the 2016 Uganda Demographic and
Health Survey (UDHS). The data was retrieved from
MEASURE DHS, which included the women’s standard
file and a Geographic Information File (GPS) file con-
taining survey cluster coordinates. The author requested
the MEASURE DHS by briefly stating the objectives
of this study, and access to the data was granted on the
website https://dhsprogram.com. The study included a
weighted sample of 9590 women aged 15 to 49 who gave
birth in the five years preceding the survey in the selected
Enumerated Areas (EAs). An EA is a natural village in
rural areas and a city block in urban areas. The EAs in
this study constitute a community or neighbourhood.
More information about the study sample can be found
in the 2016 UDHS report [20].

Outcome variable

The outcome variable for this study is the utilization of
postnatal care services. This variable was generated using
the new World Health Organization (WHO) framework,
which recommends that skilled health personnel check
women’s health within 48 hours after delivery at the
health facility or home delivery [6]. The outcome vari-
able is coded into binary: “1” represents a woman whose
health was checked by skilled health personnel within 48
hours after delivery, and “0” otherwise.

Individual-level variables
Individual-level variables include women’s level of edu-
cation, employment status, place of residence, religion,
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parity, maternal age, marital status, sex of the household
head, family size, wealth index, and quality of ANC. Each
of the variables was defined as follows: Education was
defined as the highest level of education attained by the
mother and categorized as no education, primary, sec-
ondary, and above. Employment was defined as a woman
who reported to have worked during the past 12 months
preceding the survey and was categorized as either unem-
ployed or employed. Place of residence was defined as the
type of dwelling where the woman resided, classified as
rural or urban. Religion was defined as the woman’s reli-
gious affiliation and was categorized as Anglican, Catho-
lic, Muslim, and other religious groups. Parity refers to
the number of times a woman has delivered an infant of
viable gestation or foetal weight, irrespective of the birth
outcome [62]. Parity is strongly associated with postna-
tal care utilization; it was argued that women tend to pay
more attention to their first pregnancy due to a lack of
experience, and thus, they are more likely to use maternal
health care services compared to their counterparts [63].
Maternal age at birth was categorized as 15-19, 20-24,
25-29, 30-34, and 35+ years. Marital status was defined
as being single, married, living together, or previously
married (separated, divorced, or widowed). The sex of
the household head is defined as male or female recog-
nized as the household head of the unit by members of
the household or by him/her. Family size is defined as the
number of family members in the household, which is
divided into four categories: <4, 5-6, and 7+. The wealth
index was a measure of household material wealth and
was classified in this study as poor (comprised of the
two lowest quintiles), middle, and rich (consisting of
the two highest quintiles). The quality of antenatal care
(ANC) was derived from whether the woman reported
her weight, blood pressure, urine sample, and blood sam-
ples and whether she bought or was given iron tablets
and fansidar for malaria during her antenatal care vis-
its. A dichotomous variable was constructed from these
responses. Those who used at least six ANC components
were considered high quality, while those who used fewer
than six components were deemed low quality.

Community-level variables

The Uganda Demographic and Health Survey (UDHS)
Enumerated Areas (EAs) were used as the unit of anal-
ysis to represent the community. The individual-level
variables were aggregated into the EAs to represent
community-level variables. This study contained four
community-level variables, including community mean
distance to the health facility, socioeconomic status,
ethnicity diversity, and community media saturation, as
explained below.
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Community mean distance to a health facility

The Community Mean distance to the health facil-
ity refers to the average distance of households to the
nearest health facility in the community (Enumerated
Areas). The geospatial datasets for Enumerated Areas
(EAs) were obtained from UDHS, while those for health
facilities were obtained from the Uganda Bureau of
Statistics (UBOS). However, the UDHS localized GPS
is not precise distance but random within the admin-
istrative entities. Go-located data were displaced to
safeguard the privacy of respondents. The displacement
procedure relocates the latitude and longitude accord-
ing to a set of predetermined parameters viz: Urban
locations were displaced 0-2 kilometres, rural locations
0-5 kilometres, and 1% (or every 100th point) are dis-
placed 0-10 kilometres [64]. The distance to the health
facilities was measured using ArcGIS software version
10.6.1 on weighted 649 Clusters whose coordinates
were valid to the nearest 5, 229 health facilities II-IV,
and the average distance to the nearest health facility
was calculated using Euclidian distance. The near func-
tion in ArcGIS version 10.6.1 was used to compute the
nearest health facilities within the EA catchment areas.
Hence, the generated distances within the catchment
areas of the EA were averaged and assigned to indi-
vidual women in prospective EAs. Based on Uganda
Health Sector Development Plan (UHSDP) 12000/01-
2004/05, which recommended access to health facili-
ties to be within a 5 km radius, a woman who resides in
a household within an average distance of 5km radius
was considered to have access to the health facility, oth-
erwise inaccessible [22, 65].

Community socioeconomic status

The community socioeconomic status measured the
percentage of households in the wealth index’s low-
est quintile [66]. The variable was constructed based on
the household wealth index variable and defined as the
proportion of women from poor and poorest house-
holds in the clusters. A woman was considered of low
socioeconomic status if she was from a poor and poorest
household; otherwise, she was considered of high socio-
economic status.

Community ethnicity diversity

The community ethnicity diversity index is defined as the
number of different ethnic groups and their proportional
representation in the cluster. A formula of Simpson was
adopted to generate ethnicity diversity, which captures
the number of other groups in a community (cluster) and
the relative representation of each group [67].
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noroq2
Ethnicitydiversityindex = 1 — Z [Xl}
i=1

Where: x; = population of ethnic group i of the clus-
ter, y= total population of the cluster, and n= number of
ethnic groups in the cluster. The Simpson’s score ranges
from 0.00 to 1.00. The 0.00 score symbilzes absence of
diversity (homogeneity). While 1.00 score symbolizes
absolute (perfect) diversity/heterogeneity. The cut-off
point for heterogeneity (diverse) in this study ranges
from 0.41-1.00 and homogeneity (less diverse) ranges
from 0.00-0.40 [68].

Community media saturation

Community media saturation is defined as the propor-
tion of women who were exposed to one form of mass
media information (radio, newspaper, television). Com-
munity media saturation is measured by the proportion
of women who have been exposed to at least one media.
Those with access to any form of media were regarded
as high, and those without access to any form of media
were regarded as low saturation. The three forms of
media were summed up to create the index of exposure
to media. The score ranged from O to 3, and 0 means no
access, while 1-3 means a woman is exposed to at least
one form of media. The aggregated variable is not nor-
mally distributed; the midpoint point of 50% was used as
a cut-off point. Therefore, any proportion below 50% was
recoded to “0” representing low saturation, and other-
wise “1” representing high saturation [69, 70].

Statistical methods

STATA V.14.2 software was used to analyze the data,
and Microsoft Excel 10 was used for cleaning and coding
for spatial analysis. On the other hand, ArcGIS V.10.6.1
was used for the spatial analysis and mapping. Sample
weights were used to overcome the problems of geo-
graphical variability and non-response. The DHS frame-
work for approximate-level weight reports [71] contains
detailed information on the weighting procedure. After
preparing the data for spatial analysis, it was imported
into ArcGIS V.10.6.1, where the outcome variables were
combined with secondary GPS data already projected
from the DHS website (http://dhsprogram.com) [20]
prior to analysis.

Statistical analysis

Descriptive statistics such as frequency were computed
and presented using tables. A bivariate analysis was
conducted between the individual and community-level
characteristics and postnatal care service utilization.
The chi-square test examined the statistical association
between outcome variables and covariates. The “svyset”
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module in the STATA software was used to account for
the complex sample by taking into account the three
pieces of design elements; weights, enumerated areas
(EAs), and the strata [70]. The categorical variables in
the bivariate model were tested for multicollinearity
using the Variance Inflation Factor (VIF). Any vari-
able with a VIF greater than 10 was removed from the
model. The results showed the absence of multicollin-
earity (mean VIF=1.28, Min VIF=1.01, Max VIF=1.98).
The variables related to PNC utilization (p<0.25) were
thought to fit into a multivariate model. Since the 2016
UDHS data is hierarchical, and the outcome variable is
dichotomous, a multilevel logistic regression model-
ling was found to be appropriate to test the association
between postnatal care service utilization and wom-
en’s background characteristics. The enumerated areas
(EAs) were used as a community; hence, the likelihood
of women seeking PNC will likely be correlated with
the EAs. The multilevel regression equation is stated as
follows:

TTij

log { ] = Bo + Bix1ij + Baxaij - - - + Buknij + uo;

1—mj

Where 7,,_ is the probability of the i individual in
the j™ community utilization of postnatal care ser-
vices. (1-m;)= is the probability of the i'" individual in
the j community who utilized postnatal care services
late, B, is the log odds of the intercept, B;, ... B, are the
effect sizes of individual and community-level factors,
Xyjj--- Xy are independent variables of individual-level
and community-level, ug;, are the quantity of random
errors at the cluster level. Four multilevel binary logis-
tic regression models are employed to test the associa-
tion between individual and contextual variables and
the utilization of postnatal care services. No covariate
was introduced in the first empty model (Model 1). The
model is used to test the random effect of between-
cluster variability. The interclass correlation coefficient
(ICC) was estimated to establish if using the multilevel
analysis method is justified by showing the level of vari-
ation between EAs [72]. The second model (Model 2)
determined the effects of individual-level characteris-
tics on women’s utilization of postnatal care services.
The ICC was calculated and observed if there was any
change in between-cluster variability upon adding the
individual-level characteristics to the empty model.
The third model (Model 3) introduced community-
level characteristics and excluded the individual-level
characteristics. In the fourth model (Model 4), which
is the combined model, the individual and community-
level characteristics were fitted to show their net fixed
and random effects. The random effect was explained
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using the Interclass Correlation (ICC) using the follow-
ing formula [ICC = ou? / (cu® 4+ n? /3)]. The fixed-effect
size of individual and community-level factors on the
utilization of postnatal care services was stated using
the Adjusted Odds Ratio (AOR) and was estimated
using 95% Confidence Intervals and p-values less than
5% [72, 73]. The log-likelihood ratio was used to test
how adequate the model is, and Akaike Information
Criteria (AIC) was used to assess how well the different
models fitted the data [70].

Spatial analysis

The spatial analysis was done using ArcGIS V.10.6.1. The
global spatial autocorrelation was examined using Global
Moran’s I statistics (Moran’s I) to determine whether
the pattern was clustered, scattered, or random over
the study area [74]. Moran’s Index is standardized into a
Z-score. A positive Moran’s I Index value combined with
a positive Z-score (>1.96, p-value 0.05) indicates a clus-
tered pattern of PNC (hotspots/clustering), whereas a
negative Moran’s I Index value combined with a negative
Z-score (< -1.96, P-value 1.96). A p-value of 0.05 indi-
cates a dispersed pattern of PNC (cold spots/dispersion
areas). GetisOrd Gi* statistics were used to identify post-
natal care service utilization hotspots. The spatial distri-
butions of postnatal care service utilization in unsampled
areas were estimated or predicted using empirical Bayes-
ian kriging interpolation [75].In positive global spatial
autocorrelation, local clusters with high or low postnatal
care service utilization in Uganda were identified using
spatial scan statistics (SaTScan V.10.1 software) [76]. The
Bernoulli probability model was used to detect women
who utilized postnatal care services, and such women
were considered cases, while women who did not utilize
postnatal care services were considered controls. Based
on 999 Monte Carlo replications, the most probable clus-
ter was identified using the p-value and likelihood ratio
test [69].

Results

Individual and community-level characteristics

of the respondents

Table 1 shows the percentage distribution of women and
their characteristics who reported having given birth in
the five years preceding the surveys. Over half (53.32%)
of the women were aged 20-29, while 13.68% were aged
19 years and below. Only a small proportion (5.34%)
were over the age of 40 years. Over three-quarters of the
respondents (81.24%) were married or living together.
Meanwhile, the single women formed the lowest propor-
tion (5.80%). The majority of respondents (73.10%) live
in male-headed households. More than three-quarters
(79.80%) of the women had two or more children. Over
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Table 1 Shows percentage of women who utilized of Postnatal Care Services by individual and household characteristics and the
level of statistical associations

Variables Number (weighted N, %)  Not used PNC Used PNC P-value
N=9590 (Weighted %) (Weighted %)
INDIVIDUAL VARIABLES
Age at last birth 0.029
<=19 1305 (13.68) 40.80 59.20
20-29 5074 (53.32) 4049 59.51
30-39 2695 (27.65) 43.85 56.15
40+ 516 (5.34) 4581 54.19
Marital Status 0.003
Single 552 (5.80) 3447 65.53
Married 4078(40.44) 40.57 5943
Living together 3793 (40.84) 4322 56.78
Previous married 1167 (12.92) 44.00 56.00
Household Head 0.014
Male 7006 (73.10) 4262 57.38
Female 2584 (26.90) 39.36 60.64
Parity 0.000
1 1882(20.20) 3337 66.63
2-3 3195 (33.88) 40.00 60.00
4+ 4513(45.92) 46.71 53.29
Family Size 0.006
<=4 3105 (33.36) 39.11 60.89
5-6 2986(30.95) 4253 5747
7+ 3499 (35.69) 43.53 5647
Level of Education 0.000
No education 1208 (10.42) 47.39 5261
Primary 5869 (60.00) 47.57 5243
Secondary or Higher 2513 (29.58) 2794 72.06
Place of Residence 0.000
Urban 1985(23.38) 29.33 7067
Rural 7605 (76.62) 45.53 5447
Wealth Index 0.000
Poor 4494 (41.35) 47.99 52.01
Middle 1773(18.84) 4749 5251
Rich 3323(39.82) 3254 67.46
Religion 0.000
Anglican 3034 (31.17) 44.60 5540
Catholic 3975(39.43) 41.47 5853
Muslim 1099(13.77) 33.68 66.32
Other's 1482 (15.63) 43.86 56.14
Employment Status 0.220
Unemployed 1893 (20.92) 4344 56.56
Employed 7697 (79.08) 4130 58.70
Quality of ANC content 0.000
Low 7150 (73.89) 47.24 52.76
High 2440 (26.11) 26.19 73.81
COMMUNITY VARIABLES
Community Distance to Health Facility 0.400
Inaccessible 6615(72.12) 48.66 51.34

Accessible 2829 (27.87) 32.05 67.95
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Table 1 (continued)
Variables Number (weighted N, %)  Not used PNC Used PNC P-value
N=9590 (Weighted %) (Weighted %)
Community Socioeconomic Status 0.000
Low 5496 (50.39) 47.00 53.00
High 4094(49.61) 36.41 63.59
Community Ethnicity Diversity Index 0.709
Less Diverse 7535(79.61) 4334 56.66
More Diverse 2055 (20.39) 39.64 60.36
Community Media Saturation 0.000
Less Saturated 5321(51.54) 48.28 51.72
Saturated 4269(48.46) 35.09 64.91
Total 9590 (100) 41.74 58.26

half (60.00%) of the women completed primary school,
and 10.42% had no education. Additionally, more than a
quarter (29.58%) of women had secondary or higher edu-
cation. Above three-quarters (76.62%) of respondents live
in rural areas. Over a quarter (41.35%) of the respondents
fall into the poor category of the wealth index. Anglican
and Catholic are the two largest religious groups among
respondents (70.60%). A sizable proportion of respond-
ents (79.08%) were employed. Only a small percentage
(26.11%) of respondents reported receiving low-quality
antenatal care content. A low proportion (27.12%) of
respondents live in communities with high access to
healthcare facilities. A sizable proportion of respondents
(79.61%) belong to less diverse communities. Meanwhile,
more than half (51.54%) of respondents lived in less
media-saturated communities.

Prevalence of postnatal care service utilization

across the explanatory variables

Table 1 shows that 58.3% of women used postnatal care
(PNC) services during their most recent birth. Individ-
ual/household-level characteristics such as age at last
birth, marital status, sex of the household head, parity,
family size, level of education, place of residence, wealth
index, and religion were associated with the utilization of
postnatal care services. Similarly, community-level char-
acteristics such as community socioeconomic status and
media saturation were significantly associated with using
postnatal care services. In terms of age, women aged
20-29 had the highest proportion of postnatal care use
(59.51%). This was followed by 59.20% of women aged
less than 19. The proportion was lower for women aged
30-39 and over 40 (56.15% and 54.19%, respectively).
Compared to married, living together, and previously
married women (59.43%, 56.78%, and 56.0%, respec-
tively), a significant proportion (65.53%) of single women
used PNC services. Female-headed households used

PNC services at 60.64%, while male-headed households
used PNC services at 57.38%. Women who had four or
more births (53.29%) used PNC services less than those
who had one birth (66.63%). A slightly higher proportion
(60.89%) of women from families with four members or
less utilized PNC compared to those from large families
(7+ members) 56.47%. A higher proportion of women
with a secondary or higher level of education (72.06%)
used PNC services compared to those with primary or no
education (52.43% and 52.61%, respectively). The propor-
tion of women using PNC in rural areas is lower (54.47%)
than those residing in urban areas (70.67%). Women in
the rich category of the wealth index used PNC services
at a rate of 67.46%, compared to 52.51% and 52.01% in the
middle and poor categories, respectively. Regarding reli-
gion, 66.32% of Muslim women used PNC services, com-
pared to 55.40% of Anglicans, 58.53% of Catholics, and
56.14% of other religious groups. Women who reported
being employed used PNC services at a higher rate
(58.70%) than their counterparts (56.56%). Compared to
women who received low-quality ANC content (52.76%),
a higher proportion (73.81%) of women who received
high-quality ANC content used postnatal care services.
Furthermore, when compared to their counterparts, a
higher proportion of women living in communities clos-
est to a health facility, ethnically diverse communities,
communities with high socioeconomic status, and com-
munities with high media saturation used postnatal care
services (67.95%, 60.36%, 63.59%, and 64.91%, respec-
tively) (Table 1).

Factors associated with PNC utilization among women

in Uganda

Random effects (measures of variation)

The random effect or the community-level variation in
the utilization of postnatal care services was assessed
by interclass correlation coefficient (ICC), and model
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fitness was assessed using Akaike information criteria
(AIC). The ICC of the null model (model) showed that
22% of the variation in the utilization of postnatal care
services was associated with community-level factors.
After adjusting for community and individual-level fac-
tors, the full model showed statistically significant vari-
ation in postnatal care utilization across communities
at a 5% significance level. From the empty model, the
ICC dropped to 19%. Therefore, the postnatal care ser-
vice utilization clustering was related to individual and
community-level characteristics. The AIC values con-
firmed a subsequent decrease, significantly improving
from the empty model to the individual and commu-
nity-level models. This confirms the goodness of fit of
the final model found in this analysis. Therefore, model
4 was chosen to predict postnatal care services utiliza-
tion among women in Uganda (Table 2).

Measure of association (fixed effects) results

The individual/household and community-level vari-
ables were selected using enter methods 0.05 significant
level. In model 4 in Table 2, which is the final model,
the individual and community-level variables such
as age at last birth, parity, level of education, place of
residence, wealth index, employment, quality of con-
tent of ANC, and community media saturation were
statistically significant at p<0.05. Women aged 30-39
and 20-29 years had higher adjusted odds of using post-
natal care services than women aged 19 years (AOR =
1.4, 95% CIL: 1.10-1.75, and AOR = 1.2, 95% CIL: 1.01-
1.47, respectively). The odds of using postnatal care
services decreased with parity as women with two or
more births were less likely to use postnatal care ser-
vices (AOR = 0.7, 95% CI = 0.58-0.85 and OR = 0.6,
95% CI = 0.47-0.72, respectively). Women in rural
areas were less likely to use postnatal care services than
those in urban areas (AOR = 0.7, 95% CI: 0.54-0.90).
Women with secondary or higher education were more
likely to use postnatal care services than those with pri-
mary or no education (AOR = 1.7, 95% CI: 1.34-2.05).
Women in the rich and middle wealth index were more
likely than those in the poor wealth index to use post-
natal care services (AOR = 1.3, 95% CI: 1.12-2.56, and
AOR = 1.2, 95% CI: 1.01-1.42, respectively). Women
who were employed were more likely than those who
were not to use postnatal care services (AOR = 1.3,
95% CI: 1.34—1.54). Women who received high-quality
ANC were more likely to use postnatal care services
than those who received low-quality ANC (AOR = 2.1,
95% CI: 1.78-2.36). Furthermore, living in media-satu-
rated communities increased the likelihood of women
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utilizing postnatal care services (AOR = 1.3, 95% CIL:
1.01-1.65) (Table 2).

Spatial analysis

Spatial autocorrelation

The spatial autocorrelation result indicates whether
postnatal care service utilization in Uganda is random,
dispersed, or clustered. It is worth noting that the spa-
tial autocorrelation analysis in Uganda reveals that the
postnatal care service utilization had a clustering effect
in Uganda (Global Moran’s I = 0.27, p-value 0.000). This
means some areas have high utilization of postnatal care
services, while others have low utilization. The output
has generated a key on the left and right sides of each
panel. A Moran’s I index value closer to +1 indicates
clustering, 0 indicates randomness and a value closer to
-1 indicates dispersion in the utilization of postnatal care
services among women in Uganda [77]. A statistically sig-
nificant Moran’s I (p<0.05) demonstrates the presence of
considerable spatial autocorrelation/spatial dependency
and leads to the rejection of the null hypothesis (postna-
tal care service utilization is randomly distributed). Fig-
ure 1 shows that the observed value is greater than the
expected value, and the p< 0.05 indicates spatial vari-
ability in the utilization of postnatal care services among
Ugandan women (Fig. 1).

Hotspot analysis of postnatal care service utilization

The Getis-Ord GI* analysis was used to detect hotspots
and coldspots for postnatal care service utilization in
Uganda. Most of the hotspot areas, those with high
prevalence rates of postnatal care service utilization,
were in Uganda’s Central, Eastern, and Northern regions.
In contrast, in most coldspots areas, those with a low
prevalence rate of postnatal care service utilization were
detected in the Western region (Fig. 2).

Interpolation of postnatal care service utilization

Empirical Bayesian kriging interpolation analysis showed
that the postnatal care service utilization was relatively
higher in Central, Eastern, and Northern Uganda. Mean-
while, the low postnatal care service utilization region
was mainly found in the Western region of Uganda
(Fig. 3).

SaTScan analysis of postnatal care services utilization

The spatial scan statistics analysis for clusters with high
rates was applied using the Bernoulli model on post-
natal care service utilization in Uganda. A total of 384
were significant primary clusters of postnatal care ser-
vice utilization. The primary clusters were found in
Central, Eastern, and Northern regions of Uganda at
0.765256 N, 34.198923 E) at a radius of 261.49 km, with
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Table 2 Multilevel analysis of odd ratios on the effect of individual, household and community level factors in influencing the
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utilization of postnatal care among women in Uganda, UDHS 2016
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Variables Model 1 Model 2 Model 3 Model 4
Empty Model Individual level Community level Individual/Community level
COR (95% CI) COR (95% CI) COR (95% CI) AOR (95% CI)
INDIVIDUAL VARIABLES
Age at last birth
<=19 1.00 1.00
20-29 1.18 (0.97-1.43) 1.22*%(1.01-147)
30-39 1.31%(1.04-1.67) 1.39%%(1.10-1.75)
40+ 1.21 (0.88-1.67) 1.29(0.94-1.77)
Marital Status
Single 1.00
Married 1.10 (0.83-1.44)

Living together
Previous married
Household Head
Male
Female
Parity
1
2-3
4t
Family Size
<=4
5-6
7+
Level of Education
No education
Primary
Secondary or Higher
Place of Residence
Urban
Rural
Wealth Index
Poor
Middle
Rich
Religion
Anglican
Catholic
Muslim
Other’s
Employment Status
Unemployed
Employed

Quality of content of ANC

Low
High

COMMUNITY VARIABLES
Community Socioeconomic status

1.05 (0.80-1.37)
0.93 (0.69-1.24)

1.00
1.02(0.90-1.17)

1.00
0.69%%%(0.57-0.84)
0.59*** (0.47-0.73)

1.00
1.05(0.91-1.21)
1.04(0.89-1.21)

1.00
0.98(0.82-1.18)
1.55%%%(1.25-1.91)

1.00
0.70*%(0.56-0.87)

1.00
1.18 (0.99-1.41)
1.29** (1.09-1.52)

1.00

1.06 (0.92-1.21)
1.19(0.95-1.50)
0.99 (0.84-1.17)

1.00
1.29%%(1.11-1.50)

1.00
2.04**%(1.81-2.49)

1.00
0.70*** (0.58-0.85)
0.58*** (0.47-0.72)

1.00
1.04 (0.90-1.19)
1.01(0.87-1.17)
1.00

1.00(0.84-1.20)
1.66%%%(1.34-2.05)

1.00
0.69%*%(0.54-0.90)

1.00
1.19%(1.01-1.42)
1.32**(1.12-2.56)

1.00

1.06 (0.92-1.21)
1.23(0.97-1.55)
0.99 (0.84-1.16)

1.00
1.32%%%(1.34-1.54)

1.00
2.05%**(1.78-2.36)
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Variables Model 1 Model 2 Model 3 Model 4
Empty Model Individual level Community level Individual/Community level
COR (95% CI) COR (95% CI) COR (95% CI) AOR (95% Cl)
Advantaged 1.00 1.00
Disadvantaged 1.39%%(1.09-1.78) 0.92 (0.71-1.19)
Community Media Saturation
Less Saturated 1.00 1.00
Saturated 1.58%%* (1.24-2.02) 1.29%(1.01-1.65)
Random effect results:
PSU Variance (95% Cl) 0.95(0.78-1.15) 1.96(0.63-0.92) 0.84(0.69-1.02) 0.76(0.63-0.92)
ICC 0.22 0.19 0.20 0.19
Wild chi-square and p-value Ref ¥?=262.37, p<0.000 X’=40.85, p<0.000 ¥?=208.12, p<0.000
Model fitness:
Log-likelihood -2254979 -2182476.9 -22502334 -2210640.5
AIC 4509962 4365000 4500475 4421321
PSU 649 649 649 649
N 9,590 9,590 9,590 9,590

a log-likelihood ratio (LLR) of 44.7at a p-value 0.000. This
means that women who reside in this spatial window
are 44.7 times more likely to utilize postnatal care ser-
vices compared to those outside this window (Table 3).
The highest postnatal care service utilization cluster was
observed in Uganda’s Central, Eastern, and Northern
regions (Fig. 4).

Discussion

Maternal mortality is unexpectedly high in Uganda, and
it declined at a snail’s pace [20]; the utilization of postna-
tal care services within 48 hours is essential to improv-
ing the survival of both the mothers and newborns.
Lack of proper care within 48 hours leads to complica-
tions for mothers and newborns [78]. Conversely, utili-
zation of maternal healthcare services has varied across
Uganda’s geographical space [2, 20]. Therefore, this study
investigated the individual and community-level factors
associated with postnatal care service utilization among
Ugandan women. The overall prevalence of postna-
tal care service utilization in Uganda was 58.3%, which
is slightly higher than the findings by Ndugga [25]; the
study has also shown variations regarding the utiliza-
tion of postnatal care services across sub-Saharan Afri-
can countries [17]. For instance, a higher proportion of
women from Lesotho (81.5%), Cameroon (85.5%), Zim-
babwe (84.2%) and Burkina Faso (81.6%) utilized post-
natal care services compared to women in Uganda [17].
Conversely, a lower proportion of women from Swazi-
land (20.4%), Chad (48%), Ethiopia (8.3%), and Benin
(19.1%) utilized postnatal care services compared to

women from Uganda [17]. The plausible explanation for
such variations in the utilization of postnatal care ser-
vices between women from Uganda and other countries
in sub-Saharan Africa could be explained by different
health policies and sociocultural variations among these
countries [17, 25]. Furthermore, the multilevel analysis
showed that at the individual level, maternal age at last
birth, parity, education, place of residence, wealth index,
employment status, and quality of content of antenatal
care services were the predictors that influenced the uti-
lization of postnatal care services. Women aged 20-29
and 30-39 years were more likely to utilize postnatal care
services compared to those aged <19 years. This study’s
findings align with other studies from sub-Saharan Afri-
can countries [17, 79]. The plausible explanation might
be that as maternal age increases, women become more
experienced regarding their physiology and how to man-
age complications arising after childbirth [17]. Therefore,
programs encouraging teens and older women to utilize
postnatal care services in Uganda could be crucial.
Further, in Uganda, among individual or household-
level factors, women of higher parity were less likely to
utilize postnatal care services than those of lower parity.
The findings from this study are consistent with other
studies [34, 57]. However, this relationship is not system-
atic in a study conducted by Ndugga (2020) in Uganda,
who established no association between parity and early
utilization of postnatal care services among women
[25]. Hence, it is imperative to acknowledge that exist-
ing research has demonstrated a negative correlation
between higher parity among women and their use of
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Fig. 1 Spatial autocorrelation for postnatal care service utilization in Uganda, 2016

postnatal care services. The explanations ascribed to this
phenomenon may be traced to the experiences individu-
als acquired throughout their initial childbirth experi-
ences [34, 57].

Furthermore, women with secondary or higher edu-
cation were more likely to utilize postnatal care services
compared to those with primary or no education. This
finding is consistent with another study by Dahiru [46].
The plausible explantion is that, educated women can
make better health decisions and are more likely to have
the financial means to pay for health care, so they do not
have to rely on their husbands to seek care [2, 25]. There-
fore, the government of Uganda is implored to invest
more in education for all, with more affirmative action
on girl child education as a long-term strategy to improve
the utilization of postnatal care services.

Place of residence is associated with early utilization
of postnatal care services. Women who reside in rural
areas were less likely to utilize postnatal care services

Random

compared to those who live in urban areas. This find-
ing is consistent with a study in Ethiopia [35]. Further,
rural women are more influenced by traditional or cul-
tural practices related to childbirth and postnatal care
services than city women [17, 57]. However, not all city
women are also entitled to easy access as perceived
because inequality regarding the utilization of maternal
healthcare services has long been documented to have
existed among the urban poor in the urban slums [37].
The high wealth index bracket is also associated with
postnatal care services. Women in the middle and
upper wealth index were more likely than those in the
lower wealth index to use postnatal care services. This
study’s findings are consistent with those of other stud-
ies [46, 57]. One plausible explanation could be that
higher-income women have more purchasing power
and are more likely to meet the direct and indirect
costs of healthcare services [37, 48]. Furthermore, they
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can access more information on postnatal care services
than the poor [37, 48, 57].

Similarly, women’s employment status was also asso-
ciated with using postnatal care services. Women
employed were more likely to utilize postnatal care ser-
vices than their counterparts. This finding corroborates
with other studies in Ghana, Nigeria, and Uganda [42].
The primary reasons could be the ability to afford the cost

associated with the direct and indirect private healthcare
services at the health facilities [57]. Likewise, in a study
conducted in Eastern Uganda, the scholars found that
women employed in the formal sector were four times
more likely to utilize early postnatal care services than
those who were self-employed [38].

It is worth mentioning that the use of postnatal
care services is related to the quality of antenatal care
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services. Women who received high-quality ANC
content were more likely to use postnatal care ser-
vices than those who received low-quality ANC con-
tent. This study’s findings are consistent with those of
other studies [34, 79]. During ANC services, women
may develop a rapport with health personnel, who
may provide positive information, encouraging them
to dispel myths about giving birth in a health facility
and eventually receiving early postnatal care services
[80]. Women are also discouraged from seeking care
in health facilities due to dissatisfaction with the qual-
ity of ANC content. Additionally, this is exacerbated by
service providers’ poor attitudes during antenatal care
visits. This is because women who encounter mistreat-
ment from health facilities are discouraged from using

health facilities for birthing, resulting in late utilization
of postnatal care services [58].

Community media saturation was linked to postnatal
care services at the community level. Women who lived
in heavily media-saturated communities were more likely
to use postnatal care services than their counterparts.
This study’s findings support other studies [17, 25, 79].
The education women received due to media access may
have created awareness about the importance of PNC
services and the complications that can arise during the
postpartum period [17, 57].

Furthermore, the spatial distribution of postnatal care
service utilization significantly varied across Uganda. The
study identified postnatal care service utilization hot-
spots in Central, Eastern, and Northern Uganda. At the
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Table 3 The most SaTScan Clusters of Areas with Significant PNC Service Utilization, Uganda, 2016
EA (enumeration Area) Regions Coordinate or Radius RR LLR P-value

90, 188, 191, 219, 189, 237,218, 193, 231, 232,
234, 233,225,228,197,198, 235, 236, 258, 194,
224,196, 184,195, 200, 192, 201, 226, 220, 223,
227,238,257,239,217,202, 256, 216, 255, 222,
229,254,215,199, 185, 240, 241, 214, 247,187,
230,173,206, 176, 245, 246, 213, 242,182, 145,
203, 149, 244,174, 262, 259, 205, 248, 243,151,
263,208, 186, 175, 183, 250, 152, 261, 249, 207,
264,266, 150, 297,204, 221,144, 212, 265, 153,
209, 260, 665, 211,670, 267,155, 210, 268, 177,
251,668, 171,269, 298, 156, 148, 147,154, 272,
678, 252,253,672,673,669, 676,679, 674,677,
146,681, 271,680, 172,685, 682, 161, 683, 675,
162,671,168, 658, 165,684, 169, 160, 276, 277,
270,660, 294,167,158, 178,667, 157,663, 666,
283,180, 179, 308, 164, 142,143,657, 275, 303,
159,664, 181, 166, 291, 274, 299, 300, 281, 282,
331,301, 163, 656, 279, 123, 131, 295, 280, 304,
288,310, 289, 170, 306, 662, 124, 273,302,122,
128,141,659, 121, 278, 284, 287,307, 661, 285,
296, 126,292,129,127,130, 286,311, 138, 125,
293,290, 140, 139, 118, 378, 655, 89, 117, 91,
92,654, 90,305, 79,43, 309, 40, 44, 42,371, 26,
372,27,39,41,38,369,45,5,9, 2,370, 37,10, 36,
30,29,32,28,7,13,35,6,33,119,80,12, 1, 34,
8,98,4,23,96,312,31,11,652,3,97,17, 24, 88,
99,341, 25,16, 20,137,94,14, 21,18, 19, 373,
15,93,336,22,77,313, 95,314,344, 78, 74,120,
102,343,132,87,653,73,71,76,332,75, 364,
100, 72,318,101, 316, 330, 337, 374, 339, 350,
317,70,315,342,329, 362, 346, 363, 375, 69, 86,
338, 85,376,347, 365,334,379, 348, 340, 335,
353,328,352, 366, 380, 646, 116,377,351, 367,
368, 136, 645, 105, 349, 650, 651, 135, 358, 326,
641, 345,642,410, 68, 113, 355, 356, 333, 115,
381,106,67,114,354,643,327,644, 361,647,
465, 383,392, 325

Central, Eastern and Northern Uganda. (0.765256 N, 34.198923 E) / 26149 km 239 44.68 0.000

same time, the cold spots were observed in the Western
region of Uganda. The empirical Bayesian kriging inter-
polation showed that there would be suitable utilization
of postnatal care services in Central, Eastern, and North-
ern Uganda. Consistently, SaTscan analysis showed that
the primary clusters were located in Central, Eastern, and
Northern regions. Women who reside in primary clusters
were more likely to utilize postnatal care services. This
finding is consistent with other studies from Ethiopia [48,
50] that found variation in postnatal care service utiliza-
tion. Similarly, these findings are consistent with other
studies from Uganda, which established variations in the
utilization of maternal healthcare services [2, 57]. The
plausible reasons could be linked to the distribution of
health facility infrastructure, accessibility, sociocultural
milieu, and level of economic development, which are the
main factors associated with regional differences in post-
natal care utilization [41, 51].

Similarly, in Uganda, women in the Central region
were more likely to utilize postnatal care services than

others because the region hosts Uganda’s commercial
and administrative headquarters [2]. Therefore, this
region is well-serviced with social amenities such as
improved road networks, health infrastructure, schools,
and access to mass media compared to other regions.
These factors are the engine for socioeconomic devel-
opment, promoting access to health facilities and using
maternal healthcare services [54]. In contrast, the East-
ern region of Uganda is underdeveloped [54], and the
sociocultural influence seems to be eminent in this
region [57]. However, the results of this study show
that women from the clusters in this region were more
likely to utilize postnatal care services than women in
the Western region. The plausible explanation could be
attributed to underdevelopment, which tends to attract
more development partners to support social services
such as maternal healthcare [2]. Compared to the East-
ern region, the Northern region is underdeveloped com-
pared to the Western region [54], but the region depicted
a higher usage of postnatal care services. This result was
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Fig. 4 Spatial scan statistical analysis of hotspot areas of postnatal care service utilization in Uganda, 2016

not expected, and it can be argued that, due to the con-
flict in the Northern region of Uganda, the government
and other stakeholders could have shifted attention to
alleviating suffering and reconstruction of the ravaged
Northern region. Therefore, these initiatives might bring
positive results of healthcare services closer to people,
more especially in the internally displaced camps [40].
Conversely, women from the Western region were less
likely to utilize postnatal care services than those from
other regions. The finding was unexpected because the
region is well-developed compared to the Eastern and
Northern regions [54]. The plausible explanation could
be this region’s sociocultural influence on pregnancy and
childbirth [81]. For example, culturally, children born at
home are not supposed to be seen until after seven days,

meanwhile those born normally at a health facility have
to be rushed home to meet the cultural demand and, this
tends to compromise the health status of the mother and
baby to be checked within 48 hours [2, 81].

Strength and limitations

The study’s strength stems from its large sample size and
country-representative data. This study’s use of advanced
statistical methods, such as geospatial and multilevel
analysis, which accounted for cluster variability, is a
significant strength. The use of new sampling weights,
recently proposed by Elkasabi et al. [71] in the DHS
methodology series provides accurate data with lower
standard errors. The composite variable of ANC quality
significantly contributes to the study methodology. Most
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studies have paid little attention to the quality of the ANC
variable, which was calculated from the content of ANC,
but it is an independent predictor of maternal healthcare.
The strength of this study emanates from the commu-
nity’s community’s average distance to a health facility.
Hence, calculating the average distance to a health facility
provides an approximate distance that helps correct the
displaced coordinates for the enumerated areas. How-
ever, this study had limitations; one of them is that, due
to the retrospective nature, this study has some potential
for recall bias, and the answers may not be verifiable due
to the secondary nature of the data. Other study limita-
tions include missing values and coordinates that cannot
be confirmed due to the secondary nature of the data.

Conclusions

The findings show that postnatal care service utilization is
low and has remained a significant issue in Uganda. This
study underscores the negative influence of individual
and community-level factors on the utilization of postna-
tal care services among women in Uganda. The individ-
ual-level factors included age (<=19), women of higher
parity (2-3, 4+), women with primary and no education,
women who reside in rural areas, belonging to the poor
bracket of the wealth index, being unemployed, receiv-
ing low content of antenatal care services and all the fac-
tors had a negative effect in the utilization of postnatal
care services. Meanwhile, at the community level, fac-
tors such as low media saturation influenced the utiliza-
tion of postnatal care services among women in Uganda.
Furthermore, the study established that women in the
Western region were less likely to utilize postnatal care
services than other regions. The government of Uganda
and other stakeholders must continue to reinforce poli-
cies that target adolescent women to utilize maternal
health services and also encourage women of high par-
ity to utilize maternal healthcare services. Employment
creation to eradicate poverty among women who reside
in rural areas and urban poor will go a long way in allevi-
ating suffering. There is a need for continuous monitor-
ing of maternal healthcare programmes across the health
facilities regarding the quality of maternal healthcare ser-
vices offered to pregnant women in Uganda. Programmes
that promote access to media sources among communi-
ties across Uganda are encouraged. Community educa-
tion regarding the importance of maternal healthcare
services in Western Uganda could help improve repro-
ductive health among women in this region.
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