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Abstract

Background: Despite the recommendations by the World Health Organization (WHO),
antenatal care utilization among women in sub-Saharan Africa remains sub-optimal. Antenatal
care (ANC) is the routine care provided to women with a confirmed pregnancy status by a
skilled healthcare provider. Maternal and Neonatal deaths are public health concerns that
antenatal care utilization (ANC) seeks to address. The United Nations’ SDG global target 3.1.
and 3.8. aims to reduce the Maternal Mortality Ratio to less than 70 per 100 000 viable births
by 2030. Antenatal Care aims to optimize health outcomes by reducing undesirable maternal
and neonatal health outcomes. This study aims to characterize (determine and describe)
factors associated with antenatal care utilization among women of reproductive age in sub-

Saharan Africa from 2016-2023 through literature synthesis and meta-analysis.

Methods: A data search from PubMed, Google Scholar, EBSCO-Host (Global health),
ProQuest (Public health), SABINET African Journals and Scopus databases using keywords
was conducted. Critical appraisal and data extraction was conducted by two reviewers (M.M
and M.M) working independently of each other in Joanna Briggs Institute System for the
Unified Management, Assessment, and Review Information (JBI SUMARI). For meta-analysis,
a random effects model was used for pooled prevalence proportions of antenatal care
utilization based on attendance, optimal timing and optimal number of visits. The presence of
statistical heterogeneity was checked using the Cochran Q test, and its level was quantified
using the 1 statistics. To assess for publication bias, funnel plot and Egger’s test were

conducted at 95% CI and p-value=0.05 significance level.

Results: A total of 15 observational cross-sectional studies were included in this study from
14 countries in SSA. The pooled prevalence estimates of antenatal care attendance were
59.1% (95% CI: 39.0%, 79.3%), optimal timing 36.8% (95% CI: 29.0%, 44.6%) and optimal
number of visits were 20.3 (95% CI: 14.4%, 26.2%). Factors that were found to influence
antenatal care utilization as identified by the number of studies included for analysis were:
maternal age 100%, maternal education 93.3%, partner’s education 40%, household size
26.7%, household headship 20%, birth order 40%, ethnicity 20%, religion 46.7%, employment
status 53.3%, wealth index 73.3%, marital status 80%, residence 100%, distance from the

healthcare facility 46.7%, media exposure 46.7%, parity 60%, and health insurance 46.7%.

Conclusion: The synthesized studies elucidated the pooled prevalence estimates and factors
associated with ANC utilization, providing a comprehensive understanding of the socio-

demographic, economic, and healthcare-related determinants shaping maternal health-



seeking behaviors. The findings call for policymakers, healthcare practitioners, and
researchers alike, to advocate for multifaceted interventions aimed at addressing structural,
socioeconomic, and healthcare-related barriers to enhance ANC access, thereby fostering
equitable and inclusive maternal healthcare provision.

Protocol registration
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Chapter 1. Introduction

1.1. Background
The World Health Organization (WHO) reported an estimated 295,000 maternal deaths

related to pregnancy and delivery in 2017, of which 94% occurred in developing countries,
with sub-Saharan Africa accounting for 86% (1). Subsequently, this guided the Millennium
Development Goals (MDGs) for Sustainable Development Goals (SDGs) on strategies for
pregnancy-related illnesses and mortality reduction by 2030, which called for a per-country
maternal mortality ratio reduction. This was an average of two-thirds of the country's 2010
baseline data (1).

In Sub-Saharan Africa (SSA), the maternal mortality ratio (MMR) stood notably higher at 542
deaths per 100,000 live births, against the global average of 216 deaths per 100,000 live
births. Given these alarming statistics, it becomes imperative to strategically prioritize maternal
mortality interventions within SSA nations, aiming to mitigate the MMR's pervasive elevation
and to align with the Sustainable Development Goals (SDG). SDG 3.1 mandates that
individual countries strive to reduce their MMRs by two-thirds from their 2010 baseline,
particularly emphasizing nations where the MMR exceeds 420, compelling them to lower
MMRs to no more than 140 maternal deaths per 100,000 live births (2,3).

This underscores the critical need for cause-specific data to inform and delineate priority areas
for intervention within this critical context. Furthermore, evidence-based interventions that are
sustainable must be implemented to achieve the set SDGs (4). The Antenatal care (ANC) is
the routine care provided to women with confirmed pregnancy status by a skilled healthcare
provider (1). The ANC aims to optimize health outcomes by reducing undesirable maternal
and neonatal health outcomes. Although pregnancy-related complications may occur, timely

diagnosis and treatment may alleviate unwanted maternal and neonatal deaths.

The ANC visits are scheduled interval visits conducted from conception to the onset of labor.
Pregnancy and childbirth are crucial occurrences for mothers, their unborn children, and their
families. Maternal and neonatal deaths can be avoided through adequate ANC utilization,

which has been reported as suboptimal universally and not unique to SSA.

Moreover, ANC anchors overall maternal and neonatal health by promoting good health, early
diagnosis, treatment, and management of pregnancy-related illnesses, and early detection of

deviations from normal in maternal and child health. The World Health Organization



recommended that pregnant women attend at least four ANC visits for optimal care. However,
these recommendations were revisited by the WHO in 2016 when new recommendations were
prescribed for eight ANC visits (5)

Some countries in SSA have implemented interventions to ascertain the high uptake of ANC
utilization, such as Zimbabwe, which devised a Maternal and Neonatal Health Road map
launched in 2009, where they prioritized innovative and cost-effective interventions to increase
maternal healthcare services. These innovations include community mobilization,

engagement, and capacity building concerning maternal health (6)

Maternal health is a cornerstone of the nation's overall public health, which also informs the
country’s socioeconomic status (7). Although recommendations have been made by the WHO
for adequate antenatal visits, underutilization is still observed globally, especially in sub-
Saharan Africa (1). Reiteratively, ANC has a positive health and social impact on pregnant
women and their unborn babies and is often a focal point for women's reproductive health

services.

Despite this, antenatal utilization among women in sub-Saharan Africa remains low (4,8).

The World Health Organization urges women to attend at least eight ANC visits, with the first
visit booked in the first trimester of pregnancy (5), which is the crucial period for fetal
development and significant changes in a woman's body. However, underutilization has been

reported in existing literature (9).

Furthermore, this is also reported by the UN ANC data, which indicate that although 87% of
women attend at least one ANC visit with skilled health personnel, only 66% of these women
attend the prescribed eight ANC visits (10). The WHO envisions an era in which mothers and
their new-born babies receive high-quality care (11). If compliant with these recommendations,
ANC can assist in the timely diagnosis of deviations from normal pregnancies, and therefore

inform treatment measures in the fight against alarming maternal morbidities and mortalities.

Factors associated with ANC utilization have been studied in terms of geographical region,
socio-demographic characteristics, and health facility characteristics, such as access, waiting
time, and quality of care (8,12). This study aimed to synthesize the existing literature to
describe and determine the factors associated with ANC utilization among women of
reproductive age (15-49years) in sub-Saharan Africa, to increase the proportion of pregnant

women following prescribed ANC visits (13).



1.2. Problem statement
Previous research has demonstrated that Maternal Mortality Ratio remains a concern in the

realm of public health. Achieving a global target of less than 70 maternal deaths per 100,000
live births seems ambitious, and evidence-based interventions need to be implemented to
fast-track these targets (14). Underutilization of antenatal services predisposes women and

their babies to pregnancy- and childbirth-related morbidities and mortalities (15).

It is estimated that 52% of women receive an average of four ANC visits (13), despite various
recommendations by the WHO and underutilization contributing to maternal and neonatal
morbidities and mortalities. The top three maternal and neonatal mortalities were due to
preeclampsia and eclampsia, postpartum hemorrhage, and sepsis. These maternal and
neonatal mortality risk factors could be managed during ANC by skilled health personnel,
improving both the health outcomes of mothers and their unborn babies and thus reducing

alarming maternal and neonatal mortality rates.

1.3. Justification
There is an existing literature that is inconsistent in reporting multilevel characteristics

influencing ANC utilization. These are context-specific and necessitate a systematic review to
illuminate which factors influence ANC utilization in SSA. This study will highlight areas of
focus and inform the government, policymakers on guidelines, and project implementors on
the status of maternal health in sub-Saharan Africa, aiding in the direction of limited resource

allocation.

1.4. Research question
What factors are associated with ANC utilization among women of reproductive age in sub-

Saharan Africa from 2016-20237?

1.5. Aim
To characterize (determine and describe) factors associated with ANC utilization among

women of reproductive age in sub-Saharan Africa from 2016-2023 through literature

synthesis.

1.6. Objectives
1. To describe the proportions of ANC utilization among women of reproductive age in sub-

Saharan Africa from 2016-2023.
2. To determine factors associated with ANC utilization among women of reproductive age in
sub-Saharan Africa from 2016-2023.



Chapter 2. Literature Review

Based on existing literature, ANC was initially introduced in the 1900s where the mothers and
their babies' overall health were assessed throughout pregnancy, childbirth, and post-delivery.
Before 2016, the WHO recommended focused ANC of at least 4 contact visits with skilled
health personnel. In 2016, the WHO revised the recommendations to at least eight contact
visits of which 5 during the third trimester, two in the second trimester, and one in the first
trimester (5). However, studies have indicated that the adoption of these recommendations

remains low in developing countries (16).

Following these recommendations, Kourouma and colleagues conducted a study on the
feasibility of the 8 or more ANC contact which yielded high acceptance by the health care
workers though several determinants needed to be assessed and addressed before the actual
roll-out of these recommendations, those recommendations mentioned were the
strengthening of health systems and community engagement as the key stakeholders of ANC
users (17).

Globally, maternal, and neonatal mortality rates that can be avoided through optimum ANC
utilization occur frequently, regardless of the numerous recommendations by WHO regarding
maternal and neonatal mortality reduction. Maternal morbidity and mortality refer to
pregnancy-related and childbirth illnesses, and deaths, respectively. According to United
Nations inter-agency estimates, there has a marked decrease in the global maternal mortality
ratio by 38%, that is, 342 mortalities in 2000 to 211 in 2017 per 100,000 live births (18).

Sub-Saharan Africa marked a 39% decrease in maternal and neonatal deaths as opposed to
Southern Asia, which achieved a 56% reduction (18); however, other maternal and neonatal
deaths due to home deliveries and illegal termination of pregnancies fall through cracks
because they are usually under-reported or misclassified. Additionally, Sub-Saharan Africa
and Southern Asia have been reported to have suboptimal ANC utilization, which in turn leads

to high maternal mortality rates.

The percentage of women accessing recommended ANC visits (at least eight visits) in sub-
Saharan Africa is 24%, whereas developed countries indicate more than 90% of
recommended ANC visits. This illustrates that ANC care utilization differs greatly across
different countries (18). Further research indicates that an estimated 35% of women
underutilize ANC, 53% adequately utilize ANC, 13% do not attend ANC completely, and (1)



strategies aimed at reaching 13% non-attendees need to be explored and implemented, as

this may impede strides intended for maternal mortality reduction.

Factors such as socioeconomic status, maternal age, and health facility characteristics,
including quality of care, have been noted as contributing factors to the underutilization of ANC
services (19,20). This translates to the low adoption of the eight ANC contacts, as
recommended by the WHO, as many developing countries are still compliant with the four
ANC contacts between women and skilled personnel. This necessitates aggressive measures
by quality improvement teams, program implementers, and policymakers to drive the success
of WHO recommendations to reach the global targets 3.1. and substantially reducing maternal

and neonatal deaths.

2.1. The inception of ANC
In 2016, the World Health Organization introduced a comprehensive guideline on ANC (ANC),

titted "WHO Recommendations on Antenatal Care for a Positive Pregnancy Experience." The
primary aim was to enhance the standard of regular healthcare provided to pregnant women
and adolescent girls. The key principle of fostering a positive pregnancy experience
encouraged nations to broaden their healthcare objectives beyond mere survival, focusing on
optimizing health, human rights, and the potential of their citizens. The ANC guidelines
acknowledge the value of ANC as a platform for vital healthcare functions, such as health
promotion and disease prevention. Of the 49 recommendations in the WHO 2016 ANC

guidelines, 14 specifically addressed nutritional interventions during pregnancy (5).

The world was forced to redesign ANC pathway during the COVID-19 pandemic in March
2020 where in person visits were reduced and priorities given to high-risk patients only.
Strategies such as telemedicine or hybrid care were employed. (21,22). This evolution gave
rise to the accelerated adaptation of digital technologies in ANC and disparities were reported
from high income countries (HICs) and low to middle income countries (LMICs) with the later
less advanced (23).

2.2. Factors associated with ANC utilization, as cited by other researchers.

2.2.1. Socio-demographic factors

The ANC utilization, a crucial component of maternal health services, is predominantly
influenced by socio-demographic factors that encompass a range of individual characteristics
and social contexts. This research report focuses on understanding how socio-demographic

variables such as age, marital status, parity, educational attainment, employment, and urban-



rural residence shape the utilization patterns of ANC. These factors interact dynamically,

impacting the timing, frequency, and quality of care sought during pregnancy.

Maternal age
Age plays a crucial role in ANC as it significantly affects the health and well-being of both

mothers and children during pregnancy. Ensuring proper ANC is vital to guarantee a safe and
healthy pregnancy and to address any potential complications that may arise throughout its
course. This has been proven by several researchers. Nwosu noted among the socioeconomic
inequalities in maternal health service utilization that age influences the women’s ANC
utilization (24). Similarly, Khatri and colleagues noted the same observations in Nepal (25). It
has been noted in various empirical studies that as age increases, so does the utilization of

ANC with younger women aged 15-24 years under utilizing these services (1,9,26).

Maternal and paternal education
Despite the importance of ANC, not all women have adequate access to or utilization of these

services to their fullest potential. A higher educational level was reported to be directly
correlated with early registration, more frequent visits, and the completion of at least four ANC
visits, highlighting the significance of education in promoting ANC utilization (27). This could
be due to the comprehension of the shared information about maternal health and its benefits,

which may challenge women with no formal education.

Marital status
This is a significant factor in maternal health service utilization by women of reproductive age.

It was observed in a study conducted in Tanzania on “Prevalence and factors which influence
early antenatal booking among women of reproductive age in Tanzania: An analysis of data
from the 2015-16 Tanzania Demographic Health Survey and Malaria Indicators Survey” that
married women utilized ANC services as opposed to other women of different marital status
(28). These findings are similar to those of a study conducted in Ethiopia, which focused on
the timing of ANC access (29).

Parity/number of viable child births
Household size is another important predisposing factor believed to influence ANC utilization.

Household size is measured as the number of persons in a particular household that is
dependent on the pregnant mother for their daily sustenance. It is widely acknowledged that
women with large families tend to underutilize maternal healthcare services due to excessive
demand for their money, time, and other resources (30). This can further be explained based
on past pregnancy-related experiences, which may inform women’s choice of maternal

healthcare utilization.



Location/region
Despite efforts to improve maternal healthcare worldwide, location still plays a significant role

in determining the quality and accessibility of ANC services. Location greatly affects ANC by
creating disparities in access, resources, and support systems between different geographical
regions. Urban, peri-urban, and rural locations present different challenges for access to ANC
(31,32). The disparity between urban and rural areas could be explained by exposure to mass
media, quality and access to health care services, quality of education, and other socio-
economic factors. This is further corroborated by a study conducted in Nigeria that assessed

women’s autonomy towards health care utilization (33).

Wealth index
Wealth disparity has been reported as a contributing factor to ANC utilization. As illustrated by

Yaya et al., women from richer homes were more likely to utilize ANC during pregnancy than
those from poorer households. This could mean that financial factors are of utmost importance
in the utilization and understanding of ANC (29). In contrast, a Tanzanian study assessing
“persistence of inequalities in ANC utilization among women” demonstrated that there were
no ANC disparities between women of different wealth quintiles (34). While there may be
inconsistent evidence on the wealth index as a contributing factor to ANC utilization, the
majority of studies cited it as a barrier because it informs the educational attainment of the

study population and the area of residence (35-37).

Employment
This has been proven to be an influencing factor in ANC utilization. This is corroborated by a

study conducted across 31 African countries (38), where Adedokun and colleagues noted that
employed women were more likely to utilize maternal health services than unemployed
women. This may be due to women’s empowerment within the workplace, being trusted with
roles and responsibilities granted to them at work, and their understanding of the need to
utilize these services. Furthermore, employment grants a sense of power since one
contributes to daily household operations, and therefore empowers decision-making for

oneself.

Disease outbreaks
In a qualitative research study conducted by Ariani during covid-19 second wave in Indonesia,

underutilization of ANC was observed. Among the contributing factors leading to ANC
underutilization were women’s lack of support from their spouses and transport inaccessibility

as movement was restricted in an effort to curb the virus (39). Another factor was the observing



of covid-19 restrictions, health facilities were decongested, and priority services were directed
towards chronic patients. Further to the strict triage that the health facilities had to adhere to,
patients who did not meet the priority list were neglected, and contact visits were minimized.

Conflicts/political instabilities
Conflicts and wars have been an unfortunate and enduring aspect of human history, often

disrupting the lives of both individuals and communities. Among the many adverse effects of
conflicts and wars is their impact on ANC. Conflicts and wars negatively affect ANC by limiting
access to healthcare services, increasing stress among pregnant women, and contributing to
poor maternal and neonatal health outcomes (40). This has contributed to delayed milestones

in achieving the set global targets for halting maternal and neonatal morbidities and mortalities.

2.2.2. Community factors

Cultural norms and values
Cultural norms and values play a significant role in shaping the decisions and behaviors of

individuals within a society, including their approach to healthcare, and significantly influence
the utilization of ANC, impacting health outcomes for both mothers and their children. These

can act as barriers to accessing ANC and facilitate or encourage its use (41).

In some cultures, early months of pregnancy are kept secret and women stay indoors and do
not seek maternal services; however, this violates the recommendations of optimal ANC
utilization, which suggests ANC booking at 12 weeks of pregnancy, which is the prime time
for fetal development and a need for supplements such as folic acid, ferrous sulfate, and

tetanus vaccinations (42), and other blood works critical in the first trimester of pregnancy (43).

Religion
Religious beliefs and teachings can promote or discourage ANC utilization, based on how

religious communities can influence adherence to recommended practices. In a study
conducted in Uganda on the continuum of maternal care, religion was cited as a contributing
factor to maternal health service utilization (44), where Christian women were observed to
utilize maternal services more than their religious counterparts. In contrast, Chikako et al.

noted that religion had no significant effect on ANC utilization (45).

Sex of the household head
Households led by a male figure were reported to utilize ANC, as opposed to those led solely

by women. Yaya et al... reported that 75.2% of women accessing ANC timely and completing

at least four contact visits were from male headed families (29). This demonstrates that men



contribute to decisions made regarding maternal health access. Households led by a male
figure are regarded as stable and are not prone to societal discrimination based on social

norms and values.

Conversely, women who had to seek approval from their spouses to utilize ANC were less
likely to achieve the required ANC visits than women who decided independently (46). Having

a male-led household may be both an enabling factor and a barrier to the utilization of ANC.

Mass media exposure
Utilizing mass media to spread ANC messages could be an effective approach to improve the

uptake of early initiation of recommended ANC. The frequency of mass media (e.g., regular
listening to radio messages) has been shown to positively impact the utilization of maternal

healthcare services, including the regularity of ANC visits by women (45).

Subsequently, Ekholuenetale et al. reported that women who were exposed to media were
twice as likely to achieve prescribed ANC visits (47). Mass media is critical, especially for
illiterate women, as the importance of ANC may be dramatized through radio jiggles for those

with no access to television.

2.2.3. Health facility factors

Distance
Antenatal care utilization is significantly influenced by geographical distance to healthcare

facilities, a critical socio-demographic factor affecting access and utilization patterns. Studies
consistently highlight that increased distance from healthcare facilities is associated with
decreased frequency and quality of ANC visits (48). Rural dwellers often face longer travel
times and logistical challenges in accessing healthcare compared to their urban counterparts,

impacting their ability to seek timely and comprehensive ANC services (49).

The social exclusion and discrimination against rural women, poor livelihood objectives and
outcomes, and shorter life expectancy with the prevalence of diseases further worsen the
social gradient in rural societies. Hence, such conditions inhibit vulnerable groups, with women
being the majority group to access healthcare (30). Most socially marginalized women live in
rural areas and beyond social gradients, with scarce information on ANC requirements by the

WHO and their associated benefits on maternal, neonatal, and child health.



Transportation has been reported as a barrier to access and utilization of maternal health
services. This was corroborated by a systematic review study by Alibhai et al., who
demonstrated that women living farthest from healthcare facilities were less likely to seek
timely ANC and achieve the prescribed contact visits for optimum care (50).

Patient flow-waiting period
This qualitative variable may have either a positive or negative impact on the utilization of

maternal services. In a qualitative case study conducted in the Western cape on “Perspectives
on waiting times in an antenatal clinic,” Baron et al... noted that patient waiting times
associated with ANC utilization were diverse and correlated (51). These influencing factors
may be remedied by implementing innovative patient flow strategies, addressing
communication barriers, availing appropriate equipment, timely referrals, and deploying skilled

healthcare providers.

Availability of quality maternal services
The quality of health care services is a crucial factor in increasing end-user uptake. Hard-to-

reach areas are prone to low-quality ANC services because these services are offered during
outreaches on mobile clinics to bridge the implementation gaps and achieve the set global

targets for maternal and neonatal deaths.

This factor is multifaceted, as it entails factors such as healthcare facilities, health personnel,
and medical supplies including supplements, infrastructure, and appropriate equipment. When
these factors are compromised, maternal health quality is compromised by default (52). Thus,
the utilization will be suboptimal.

Prescribed number of ANC visits
This is a multifaceted factor that can be affected by various enablers or barriers. As cited by

Arifaynie et al., the number of ANC contact visits may be influenced by maternal age,
educational attainment as a measure of the knowledge base, exposure to mass media as a

means of information dissemination, and other factors (53).

Middle-aged women have been reported to achieve the prescribed number of ANC contact
visits, which may be a prime reproductive age, and the majority are multiparous women with
different experiences of pregnancy and childbirth. Furthermore, they have better knowledge

and understanding of the benefits of ANC.
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2.3. Conceptual framework
This systematic review applied the Andersen’s model of healthcare utilization which

conceptualizes factors that influence health care services utilization. In this context, healthcare
service utilization being assessed is ANC (ANC). The factors incorporated in this framework
are predisposing factors, enabling factors, need factors and the actual healthcare service

being assessed.

Predisposing factors are predominantly contextual factors focusing on individual,
demographic, social, and social norms, and values influencing individuals to utilize healthcare

services such as age, marital status, ethnicity.

Enabling factors are the financial and organizational factors available within communities
which facilitate the usage of healthcare services such as but not limited to income,
transportation costs to the health facility.

Need factors are those factors perceived at individual level to influence the person’s need to
utilize healthcare services based on their general health status and previous health
experiences (54)

This model was widely used by various studies focusing on healthcare services utilization

(48,55) and this systematic review will adopt the same conceptual framework.

Predisposing
factors:

Maternal age
Maternal education

Enabling factors:

Maternal Wealth index

employment status Residence

Religion Distance/access to Need factors:

Marital status health care e
Ethnicity Women autonomy. Parity ANC utilization
Media exposure Satisfaction/patient Health insurance

Partner’s management

educational level

Birth order

Household size

Household

headship

Figure 1. Andersen's Behavioral Model of Health Service Use
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Chapter 3. Methods

In this chapter, the strategies undertaken during this systematic review will be detailed out.
The study design, setting, search strategy, inclusion and exclusion criteria, data extraction and

guality appraisal of selected studies will be elaborated in depth.

3.1. Development of the review methodology
The systematic review methodology was formulated in accordance with the guidelines outlined

in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols
(PRISMA-P) 2015 Statement (56). Each item on the PRISMA-P checklist was meticulously
addressed Additional table 2 (Page 89-91). The study selection process, as depicted in the
PRISMA flow chart Figure 3 (Page 18), was comprehensively documented in the results
section. This presentation delineated the progression from the initial identification of records
to the inclusion of studies in the final analysis. The systematic review and meta-analysis
protocol for this report was recorded in the international prospective register of systematic
reviews PROSPERO and secured the registration identifier CRD42024478260 accessible
at PROSPERO and a title registration done in JBI.

3.2. Databases and search strategy
The primary author (MM) and the first reviewer conducted an extensive literature search,

focusing on papers published in English between January 1, 2016, and December 31, 2023.
The inclusion of 2016 was motivated by the World Health Organization's transition from 4 to 8
or more ANC visits by this year. To identify pertinent literature for the review, 6 of the major
electronic databases, namely PubMed, EBSCO-Host (Global Health), ProQuest (Public
Health), Scopus, and SABINET Journal for Africa were systematically searched. Additionally,
to encompass grey literature, a search was conducted using the Google search engine and
Google Scholar.

The search employed specific keywords derived from the terms "antenatal care utilization,"
"prenatal care utilization," "Sub-Saharan Africa," and "ANC-associated factors." These search
terms were adapted and combined to formulate appropriate search strings for each specific
database. A detailed account of the search strategy for the selected databases is provided in
Appendix 5 (Page 75).

Upon the completion of the initial search, search strings were formulated utilizing the concept

grids following Population Exposure Context (PECo) framework (57)
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Table 1 (Page 18) for each database to streamline the searches for precision. This strategy
yielded accurate results compared to the initial search. The results from the databases were
as follows: Google Scholar, 176; EBSCO-host (Global health), 9; ProQuest (public health),
263; PubMed, 7; SABINET African Journals, 201; Scopus:30. A total of 686 articles were
found, 14 articles were excluded due to duplication and 505 articles were imported onto JBI
SUMARI.

3.3. Study selection
This research incorporated quantitative observational studies sourced from Demographic and

Health Surveys (DHS) reports of various countries. The primary focus of the selected studies
was on factors associated with ANC utilization among women of reproductive age (15-49
years) who were either pregnant or had given birth within the five years preceding the studies.

The geographical scope was limited to Sub-Saharan African countries.

For inclusion, studies had to define ANC utilization as a minimum of 8 or more ANC visits, with
the initial visit scheduled during the first trimester of pregnancy or within the first 12 weeks of
gestation. The selected studies encompassed research conducted in both community and
facility settings, utilizing either primary or secondary data for analysis. Additionally, studies
were included if they presented statistical measure of association statistics, strategies to
account for confounding or test statistics such as regressions, multivariable analysis,
correlation analysis and Structural Equation Modeling (SEM) that explicitly demonstrated how
factors influenced ANC utilization.

3.3.1. Eligible studies

The primary author, M.M, and an independent reviewer, M.M, conducted a thorough
examination of the full texts belonging to the included and undecided categories of studies,
adhering to the predetermined eligibility criteria for final inclusion. Studies found ineligible upon
full-text examination were excluded, and the rationale for exclusion was meticulously
documented. In cases of discrepancies between the two reviewers, resolution was achieved
through extensive discussion and consensus, with the primary author serving as the final
arbiter. The Figure 3 (Page 28)
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Figure 3illustrates the screening and selection processes.

3.3.2. Study setting
Sub-Saharan Africa, South of Sahara, or Non-Mediterranean Africa, as described by the

United Nations, lie partially or completely south of the Sahara, which constitutes 46 countries,
as demonstrated by Figure 2 (Page 25) Figure 2. The labelled map of the sub-Saharan Africa
illustrative of the study setting for this paper(58)

Sub-Saharan Africa is divided into regions namely: Central (Angola, Burundi, Cameroon,
Central African Republic, Chad, Democratic Republic of Congo, Republic of Congo, Equatorial

Guinea, Gabon, Rwanda, Sdo Tomé, and Principe).
East (Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, Mauritius,
Mozambique, Rwanda, Seychelles, Somalia, South Sudan, Sudan, Tanzania, Uganda,

Zambia, Zimbabwe, and Somaliland).

Southern (Angola, Botswana, Comoros, Eswatini, Lesotho, Madagascar, Malawi, Mauritius,

Mozambique, Namibia, South Africa, Zambia, Zimbabwe)
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Western Africa (Benin, Burkina Faso, Cabo Verde, Cbte d’lvoire, Gambia, Ghana, Guinea,
Guinea-Bissau, Liberia, Mauritania, Niger, Nigeria, Saint Helena, Senegal, Sierra Leone,
Togo)

Eritrea
——e

Burkina Sudan
Faso Central African Djibouti
2 N
R ) | S s B
Sierra Leone i 2 Cameroon Uganda

Liberia - in Rwanda

Democratic Rep. Kenys y
Equatorial of Congo ‘ Seychelles
.

Guinea Congo o
Burundi\ Tanzania’ .."
and Principe : z

Angola
,/ Zambia

Zimbabwe
Namibia i ®
Botswana a

L Mozambique nadaginces

Figure 2. The labelled map of the sub-Saharan Africa illustrative of the study setting for this
paper(58)

3.4. Validity Assessment

The initial exploration for eligible studies involved the application of search strings and filters
within databases, along with consultation of other pertinent sources. Identified studies were
subsequently imported into the Rayyan software for systematic reviews. The screening
process was commenced by M.M as the primary author and D.E as a reviewer. The studies
were evaluated based on their titles and abstracts in alignment with predefined inclusion
criteria with the supervisor J.K overseeing and guiding the process. Following this screening,
titles and abstracts were categorized as included, excluded, or undecided. Full texts of all
included and undecided studies were then retrieved for a comprehensive assessment of

eligibility.

The results of these studies were further exported from Rayyan to JBI SUMARI. Another
reviewer was invited for eligibility careening process in JBI. The primary author M.M and a
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reviewer M.M independently screened these studies for inclusion criteria. This process was

initiated to facilitate seamless quality assessment and extraction.

Most studies were cross-sectional with data from DHS; therefore, the critical appraisal of
studies that met the eligibility criteria was conducted using the Joanna Briggs Institute (JBI)
critical appraisal tools for cross-sectional studies (57). The primary author MM and reviewer
MM critically appraised the studies for quality and biasness. This assessment tool comprised
of 8 questions with 3 options, “yes”, “no” and “unclear”. Studies included were those with clear
methodology including but not limited to inclusion criteria, study setting and participants
characteristics, validity and reliability of results, identification and accounting for confounding
variables and the statistical analysis used. Those that scored 8 and above were considered

for the inclusion in the final analysis.

3.5. Data extraction
Data extraction from eligible studies was performed by the primary author M.M and a reviewer

M.M using a standardized JBI data collection tool to minimize selection bias. A data extraction
tool aligning with the research objectives was used to answer the research question. This
incorporated the authors’ last name, year of publication, outcome of interest and identified

factors which were found to be associated with ANC utilization.

Disagreements between the reviewers were discussed, and a consensus was reached. The
primary reviewer then resolved conflicting decisions based on what was agreed between the
reviewers. This is a build in feature for JBI where the primary author breaks the tie by default.
Studies with unclear methodologies, including those with missing outcomes of interest, were

excluded.

All synthesized articles were uploaded to Mendeley to maintain and manage references and
facilitate the review process. Quality assessment tools for observational cross-sectional
studies from JBI SUMARI was used for quality assurance. Exposures were considered, and
these were maternal age, marital status, parity, residence, maternal educational attainment,
employment status, religion, wealth index, partner’s education, household size and headship,
health insurance, patient satisfaction/management, access or distance to the health facility,

and women’s autonomy.

The geographical map demonstrating the geo-spread of studies included for the analysis was
done using the Microsoft excel 365 software (Microsoft Corporation. Microsoft Excel [Internet].

2018. Available from: https://office.microsoft.com/excel)

16



Identification

3.6. Data synthesis and statistical analysis

This study incorporated descriptive analysis through use of summary tables describing the
characteristics of the included studies. Furthermore, statistical analyses were performed using
Stata SE 18"1” and to meta-analyze ANC utilization. The pooled proportions presented in
percentages on effect sizes with 95% confidence interval were calculated. The significance
level was at p-value <0.05. Heterogeneity was conducted through Cochran’s Q statistics for
heterogeneity and it was quantified using 1> where 1% of >50% was reported as a significant
heterogeneity (StataCorp. Stata Statistical Software: Release 18. College Station, TX:
StataCorp LLC; [2024])

Graphical data presentation was conducted through forest plots for the first and second
objectives of this study. To assess for publication bias, a funnel plot of the effect sizes and
their corresponding standard errors was conducted. To further investigate the possibility of
publication bias, Egger’s test with the null hypothesis denoting no existence of small study
effect. For the studies robustness assessment and their influence on the estimates, resistance
test was conducted for sensitivity analysis (StataCorp. Stata Statistical Software: Release 18.
College Station, TX: StataCorp LLC; [2024]).

The factors demonstrating a significant association with the outcome variable were
systematically classified and organized into three distinct groups, namely "attendance,"
"timing," and "visits," based on their relevance to ANC utilization. Additional predictors were
synthesized using summary tables, adopting a thematic approach for a comprehensive

analysis.

Table 1. The concept grids. PECo Framework (57)

POPULATION EXPOSURE CONTEXT OUTCOME
Women of Determinants Sub-Saharan Africa  ANC utilization
reproductive age who OR Africa OR
gave birth 5 vyears Sub*Saharan Africa
preceding the time of OR Africa
the study.

Previous studies Identification of new studies via databases and registers

Records identified from:

. o . Google Scholar, 176; EBSCO-
Recmd%"]t'ezt'ff_d i host (Global health), 9;
clicllkik ProQuest (public health),

Google Scholar, 458;
1 428 263; PubMed, 7; SABINET
EBSCO-host (Global African Journals, 201;

health), 1706; ProQuest Scopus:30 automation tools (n = 611)

(public health), 274; ’ Records removed for other
PubMed, 28,933; SABINET reasons (n = 7)

African Journals, 5536;

Records removed before
screening:

Duplicate records (n = 23)
Records marked as ineligible by 17




Screening

Included

l

Records screened (n = 744) > Records excluded

(n = 265)

Records excluded:
Records assessed for eligibility
retrieval (n = 479) Wrong study setting: (n =25) Duplicate study: (n
= 103) Ineligible participant characteristics: (n =
4) Pre-print: (n = 1)
Ineligible  study design: (n = 236)
Ineligible outcomes: (n = 67)
Thesis: (n=2)
New studies included in review
(n =41) Records excluded in review.
Reports of new included studies
(n=0) Studies not focusing on 8 ANC
visits: (n=25)
i Duplicate (n=1)
Total studies included in review
(n = 15)
» Reports of total included studies
(n = 0)

Figure 3. PRISMA flow diagram of the search and study selection process on factors
associated with antenatal care utilization among women of reproductive age in sub-Saharan
Africa.

3.7. Ethical considerations
Before the commencement of search terms preceding data collection, an application for

approval was submitted to the university of the University of the Witwatersrand School of
Public Health, Johannesburg and the Faculty of Health Sciences Graduate Studies Committee
(GSC). The title approval was obtained on the 17 November 2022. The Ethical clearance
weaver was applied from the University of Witwatersrand Human Research Ethics Committee
(HREC), Johannesburg and was received on the 17/04/2023, the certificate is appended in
this report with reference number W-CBP-230417-02 Appendix 1 (Page 70). Data collection
was conducted using known and high-quality online databases for eligible studies. The results
of this study will be shared with the Witwatersrand University School of Public Health and later

published.
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Chapter 4. Results

The results section aims to answer the research question on what factors are associated with
ANC utilization among women of reproductive age in sub-Saharan Africa from 2016-2023 with

an aim to describe and determine these factors through systematic review and meta-analysis.

In this section, the results of the extracted studies were presented in detail. These included
the characteristics of the studies included in the analysis. The studies for analysis were a total
of 15 observational, quantitative studies conducted in Sub-Saharan Africa from to 2016-2023,

inclusive of the three studies that met the inclusion criteria published in 2023 as new evidence.

The 15 studies extracted for this systematic review were derived from 6 independent Sub-
Saharan African countries and 3 from multi-countries within the sub-Saharan Africa. Most of
the studies were from East Africa (Ethiopia=4, Rwanda=2, and Uganda=2), followed by West
Africa (Ghana=1, Nigeria=4, and Sierra Leone=1), multi-country=3. Of the 3 multi-country
studies, 1 study was conducted for 3 East African countries from which only Tanzania was
eligible for inclusion based on the eligibility criteria (59). Another multi-country study was
conducted in 4 Sub-Saharan Africa countries namely Nigeria, Mali, Guinea, and Zambia (37).

The last multi-country study was conducted in the 36 Sub-Saharan Africa from which the
following countries met the inclusion criteria based on this study eligibility criteria, these were
Nigeria, Angola, South Africa, Ethiopia, Malawi, Tanzania, Zambia, Benin, Guinea, Mali (60).
It is noteworthy, however, that while this seminal study provided a rich dataset conducive to
meta-analytical endeavors, its methodology entailed the aggregation and categorization of

estimates at the regional level rather than individual country-specific analyses.

As a consequence of this overarching approach, the discrete estimates for each country were
not delineated, precluding their direct utilization within the confines of meta-analysis protocols.
Thus, while the study offered invaluable insights into regional trends and patterns across Sub-
Saharan Africa, its aggregate nature precluded its incorporation into the meta-analytical

framework envisioned for this study.
The eligible studies were predominantly secondary data analyses from various countries’

Demographic Health Surveys (DHS) and minorities from cross-sectional study designs. The

characteristics of the studies included for analysis are appended in this study Table 2 (Pages
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22-24). Incorporated in this table are the extraction details of the included studies upon

completion of eligibility criteria and quality assessment processes.
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Table 2 Characteristics of the included studies for analysis.

Author_year Study_ Study_design Year Sample_size Anc_attendance Analysis Anc_timing Anc_visits Outcome of
setting interest
Ahinkorah et al. | Nigeria Population 2018 | 6857 6761 Descriptive 1188 1206 Timing of the first
2021 based (DHS) statistics, ANC visit and the
Cross-sectional crude ordinal number of ANC
logistic visits.
regression,
ordinal logistic
regression
Ahinkorah et al. | Mali Population 2018 | 2049 1973 Descriptive 701 69 Timing of the first
2021 based (DHS) statistics, ANC visit and the
Cross-sectional crude ordinal number of ANC
logistic visits.
regression,
ordinal logistic
regression
Ahinkorah et al. | Guinea Population 2018 | 1708 1690 Descriptive 445 48 Timing of the first
2021 based (DHS) statistics, ANC visit and the
Cross-sectional crude ordinal number of ANC
logistic Visits.
regression,
ordinal logistic
regression
Ahinkorah et al. | Zambia Population 2019 | 1637 1570 Descriptive 1245 23 Timing of the first
2021 based (DHS) statistics, ANC visit and the
Cross-sectional crude ordinal number of ANC
logistic visits.
regression,
ordinal logistic
regression
Anaba et al. | Ghana Population 2019 | 2163 952 Descriptive 1472 942 Late initiation of
2022 based (Ghana statistics, ANC visits and
Malaria Indicator tabulation underutilization
Survey) Cross- statistics, of the
sectional binomial recommended
logistic eight or more
ANC visits.
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regression

analysis
Belay et al. 2021 | Ethiopia Population 2016 | 10184 7445 Multilevel 1541 Delayed first
based (DHS) binary logistic ANC.
Cross-sectional regression,
spatial
analysis,
Bernoulli
model
Birhanu et al. | Ethiopia Health facility | 2017 | 531 373 Logistic 290 Satisfaction
2020 based Cross- regression
sectional
Ekholuenetale et | Nigeria Population 2018 | 7936 5895 Multilevel 1300 The frequency of
al. 2020 based (DHS) multivariable ANC contacts.
Cross-sectional binary logistic
regression
mode
Ekholuenetale et | Ghana Population 2019 | 1404 588 Univariate 905 588 Number of
al. 2021 based (Ghana analysis, the antenatal care
Malaria Indicator lorenz  curve visits.
Survey) Cross- and
sectional concentration
index
Fagbamigbe et | Nigeria Population 2018 | 41821 21785 Multivariable, 4357 Number of ANC
al. 2021 based (DHS) multinomial contact visits.
Cross-sectional logistic
regression
Mlandu et al. | Tanzania Population 2016 | 42719 3411 Descriptive 1712 Late ANC
2022 based (DHS) analysis, initiation.
Cross-sectional multivariate
logistic
regression
Mulungi et al. | Rwanda Population 2020 | 6039 2476 Descriptive 3563 Delayed ANC.
2023 based (DHS) analysis and
Cross-sectional multivariable
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logistic

regression
Negash et al. | Ethiopia Population- 2016 | 4757 1069 A multilevel | 1541 2415 Quality of
2022 based (DHS) mixed-effect antenatal care
Cross-sectional logistic (ANC)
Nxiweni et al. | South- Population 2016 | 67645 14205 Summary 11217 Utilization of
2022 Africa based (DHS) statistics, ANC.
Cross-sectional frequency
tables
Sserwanja et al. | Uganda Population 2016 | 10152 2954 Descriptive 2953 Early initiation.
2022 based (DHS) statistics
Cross-sectional Bivariable
logistic
regression
Multivariable
logistic
Sserwanja et al. | Sierra Population 2019 | 12758 5432 Multivariable 2399 1197 Total number of
2022 Leone based (DHS) logistic ANC contacts.
Cross-sectional regression
Tengera et al. | Rwanda Population 2020 | 6302 6039 Descriptive 1691 Adequacy of
2023 based (DHS) statistics and ANC received.
Cross-sectional multivariable
logistic
regression
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The Figure 4 (Page 35) demonstrates the geographical spread of the included studies to
elaborate on the variability of the pooled estimates. The Table 2 (Pages 32-34) above
summarizes the findings of the study based on the inclusion criteria demonstrating the

geographic spread, and the number of studies conducted per country.

Geo-map demonstrating the number of included studies per country

Number of studies

4
| 2,5

Nigeria

Angola

Powered by Bing
© GeoNames, Microsoft, OpenStreetMap, TomTom

Figure 4. Geographical spread of included studies.

This systematic review of the factors associated with the utilization of ANC revealed a
multitude of influencing factors that can be categorized into several themes according to the
Andersen's Behavioral Model of Health Service Use. These themes provide insights into
various aspects that affect the utilization of ANC services among women of reproductive age

in sub-Saharan Africa.
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4.1. Meta-analysis for antenatal care attendance
To describe the proportions (presented as percentages) and factors associated with ANC

utilization among women of reproductive age in sub-Saharan Africa, meta-analysis using
random effects model was conducted. The pooled proportions estimate for ANC utilization by
study setting was 59.1% (95% CI:39.0,79.3) with a p-value of less that 0.05 indicative of a
high significant level. The heterogeneity level is significantly high 1> =100% indicating that the
included studies were significantly heterogenous methodologically in terms of study setting
(Figure 5.)

Eftect %
Study_ setting and Author_year (95% CI) Weight
Nigeria
Ahinkorah et al. 2021 ; L J 98.6 (98.3, 98.9) 5.88
Ekholuenetale et al. 2020 L 2 74.3 (73.3, 75.2) 5.88
Fagbamigbe et al. 2021 & ! 52.1 (51.6, 52.6) 5.88
Subgroup, DL (I = 100.0%, p < 0.00¢) ——— e ——— 75.0 (41.4, 108.6)7.65
]
Mali 1
Ahinkorah et al. 2022 I > 96.3 (95.5, 97.1) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) 1 0 96.3 (95.5, 97.1) 5.88
I
Guinea 1
Ahinkorah et al. 2023 . L 2 98.9 (98.5, 99.4) 5.88
Subgroup, DL (I12 = 0.0%, p < 0.000) . . 98.9 (98.5, 99.4) 5.88
Zambia '
Ahinkorah et al. 2021 1 L 4 95.9 (94.9, 96.9) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) I ° 95.9 (94.9, 96.9) 5.88
1
Ghana 1
Anaba et al. 2022 L 1 44.0 (41.9, 46.1) 5.88
Subgroup, DL (I = 0.0%, p < 0.000) < 1 44.0 (41.9, 46.1) 5.88
I
Ethiopia 1
Belay et al. 2021 I <& 73.1 (72.2, 74.0) 5.88
Birhanu et al. 2020 . - 70.2 (66.4, 74.1) 5.87
Negash et al. 2022 E 22.5 (21.3, 23.7) 5.88
Subgroup, DL (12 = 100.0%, p < 0.00¢) ; e — 55.3 (16.5, 94.0)17.64
Ghana I
Ekholuenetale et al. 2021 k. I 41.9 (39.3, 44.5) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) Lol 1 41.9 (39.3, 44.5) 5.88
I
Tanzania 1
Mlandu et al. 2022 L 1 8.0 (7.7, 8.2) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) ' 1 8.0 (7.7, 8.2) 5.88
Rwanda !
Mulungi et al. 2023 L ' 41.0 (39.8, 42.2) 5.88
Tengera et al. 2023 1 L 3 95.8 (95.3, 96.3) 5.88
Subgroup, DL (12 = 100.0%, p < 0.00¢) — L ——————— 68.4 (14.7, 122.1)1.77
]
South-Africa 1
Mxiweni et al. 2022 &> 1 21.0 (20.7, 21.3) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) . 1 21.0 (20.7, 21.3) 5.88
I
Uganda 1
Sserwanja et al. 2022 L 4 . 29.1 (28.2, 30.0) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) ] d 29.1 (28.2, 30.0) 5.88
Sierra Leone 1
Sserwanja et al. 2022 <& 1 42.6 (41.7, 43.4) 5.88
Subgroup, DL (12 = 0.0%, p < 0.000) ’ 1 42.6 (41.7, 43.4) 5.88
1
Heterogeneity between groups: p = Q000 1
Overall, DL (I = 100.0%, p < 0.000) — 59.1 (39.0, 79.3)00.00
0.0 20.0 40.0 60.0 80.0 100.0

Proportion of Antenatal attendance

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 5. Forest plot illustrating pooled prevalence percentages on the levels of ANC
utilization from 2016-2023 by study setting.
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Each study contributed valuable insights into the prevalence of ANC utilization and its
associated factors, which are crucial for informing healthcare policies and interventions aimed
at improving maternal and child health outcomes in the region.

Nigeria: Studies conducted by Ahinkorah et al. (2021) reported 98.6% (95% CI: 98.3, 98.9),
Ekholuenetale et al. (2020) reported 74.3% (95% CI:73.3, 75.2), and Fagbamigbe et al. (2021)
reported 52.1% (95% CI: 51.6, 52.1) indicating high levels of ANC utilization. These findings
underscore the relatively strong ANC attendance in Nigeria, although there are variations

across different regions and population groups. Overall p-value <0.001.

Mali: Ahinkorah et al. (2021) found a substantial level of ANC utilization in Mali, with an
estimated effect of 96.3% (95% CI: 95.5, 97.1). This suggests a relatively high uptake of ANC

services among pregnant women in Mali. Overall p-value <0.001.

Guinea: Similarly, Ahinkorah et al. (2021) reported a high prevalence of ANC utilization in
Guinea, with an estimated effect of 98.9% (95% CI: 98.5, 99.4) with a high significant p-value
<0.001. These findings highlight optimal ANC utilization among women of reproductive age in

Guinea.

Zambia: Ahinkorah et al. (2021) revealed a commendable level of ANC utilization in Zambia,
with an estimated effect of 95.9%, (95% CI: 94.9, 96.9) with a statistically significant p-value
<0.001. This indicates the effectiveness of ANC programs and initiatives in Zambia in
promoting maternal and child health.

Ghana: Anaba et al. (2022) and Ekholuenetale et al. (2021) reported relatively lower levels of
ANC utilization in Ghana, with prevalence estimates of 44% (95% CI: 41.9, 46.1) and 41.9%
(39.3, 44.5), respectively with the statistically significant p-value<0.001. These findings
suggest potential gaps in ANC coverage and underscore the need for targeted interventions

to improve access and utilization among pregnant women in Ghana.

Ethiopia: Belay et al. (2021) reported 73.1% (95% CI: 72.2, 74.0), Birhanu et al. (2020)
presented 70.2% (95% CI: 66.4%, 74.1%), and Negash et al. (2022) presented 22.5% (95%
Cl: 21.3, 23.7) with statistically significant p-value<0.001. They presented varying levels of
ANC utilization in Ethiopia, with prevalence estimates ranging from 22.47% to 73.12%. These
findings reflect the diverse healthcare landscape in Ethiopia and the complex factors

influencing ANC attendance among pregnant women.
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Tanzania: Mlandu et al. (2022) reported a relatively low level of ANC utilization in Tanzania,
with an effect of 8% (95% CI: 7.7, 8.2) and a p-value <0.001. This indicates potential
challenges in accessing ANC services in certain regions of Tanzania, necessitating targeted

interventions to improve coverage and utilization.

Rwanda: Mulungi et al. (2023) and Tengera et al. (2023) reported moderate to high levels of
ANC utilization in Rwanda, with prevalence estimates of 41% (95% CI: 39.8, 42.2) and 95.8%
(95% CI: 95.3, 96.3), respectively. These findings underscore the effectiveness of ANC
programs and initiatives in Rwanda and highlight the importance of continued efforts to sustain

and improve maternal and child health outcomes.

South Africa: Nxiweni et al. (2022) reported prevalence estimates of 21% (95% CI:20.7, 21.3)
and a statistically significant p-value<0.001. This demonstrates suboptimal ANC utilization

suggesting implemental gaps and a need for strategies to increase access and utilization.

Uganda: Sserwanja et al. (2022) presented prevalence effect estimates of 29.1% (95% CI:
28.2, 30.0) with a significant p-value<0.001. These findings underscore the relatively low ANC
attendance suggesting sustainable initiatives towards ANC access and utilization.

Sierra Leone: Sserwanja et al. (2022) reported 42.6% (95% CI: 41.7, 43.4). These ANC
prevalence effect estimates reflect the diverse healthcare contexts and challenges faced by

pregnant women in different settings within Sierra Leone.

The overall pooled estimate, derived from the random-effects model, indicated a moderate
level of ANC utilization across Sub-Saharan Africa, with an effect estimate of 59.1 (95% CI:
39.0, 79.3) and a p-value <0.001. The overall Cochran's Q statistic indicated a significant
heterogeneity across all included studies (p < 0.001). The |2 statistic indicated complete
heterogeneity (12 = 100%), suggesting substantial variability among the effect sizes of the

studies.

The between-study variability was quantified by the Cochran's Q statistic, resulting in a
statistically significant p-value<0.001, indicating substantial variability among the studies
included in the meta-analysis.

The (Figure 6) below demonstrates subgroup analysis of ANC utilization among women of

reproductive age in Sub-Saharan Africa by study design of the included studies for analysis.
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Study_design and Study_ Effect %
Author_year setting (95% CI) Weight

Population based (DHS) Cross-sectional

Ahinkorah et al. 2021 Nigeria : % 98.6(98.3,98.9) 5.88
Ahinkorah et al. 2021 Mali | % 96.3(95.5, 97.1) 5.88
Ahinkorah et al. 2021 Guinea : & 0989 (98.5,99.4) 5.88
Ahinkorah et al. 2021 Zambia | #® 95.9(94.9,96.9) 5.88
Belay et al. 2021 Ethiopia : * 73.1 (72.2,74.0) 5.88
Ekholuenetale et al. 2020  Nigeria | L ] 74.3 (73.3,75.2) 5.88
Fagbamigbe etal. 2021  Nigeria * : 52.1 (51.6, 52.6) 5.88
Miandu et al. 2022 Tanzania * 1 8.0(7.7,8.2) 5.88
Mulungi et al. 2023 Rwanda * : 41.0 (39.8, 42.2) 5.88
Nxiweni et al. 2022 South-Africa . 1 21.0(20.7,21.3) 5.88
Sserwanja et al. 2022 Uganda ] : 29.1 (28.2,30.0) 5.88
Sserwanja et al. 2022 Sierra Leone * | 42,6 (41.7,43.4) 5.88
Tengera et al. 2023 Rwanda : @ 958(95.3 96.3) 5.88

76.49

Subgroup, DL (I2 = 100.0%, p <0.000) @ 63.6 (40.3, 86.9)
|

Population based (Ghana Malaria Indicator Survey) Cross-sectipnal

Anaba et al. 2022 Ghana -+ 44,0 (41.9, 46.1) 5.88
Ekholuenetale et al. 2021  Ghana -+ 41.9 (39.3, 44.5) 5.88
Subgroup, DL (12 = 36.8%, p = 0.208) 0 43.1 (41.0, 45.2)11.76

Health tacility based Cross-sectional
Birhanu et al. 2020 Ethiopia
Subgroup, DL (F = 0.0%, p < 0.000)

—— 70.2 (66.4, 74.1) 5.87
<> 70.2 (66.4, 74.1) 5.87

Population-based (DHS) Cross-sectional
Negash et al. 2022 Ethiopia
Subgroup, DL (12 = 0.0%, p < 0.000)

225 (21.3,23.7) 5.88
225 (21.3, 23.7) 5.88

<O ®

Heterogeneity between groups: p = 0.000

Overall, DL (2 = 100.0%, p < 0.000) -<> 59.1 (39.0, 79.3)00.00

I | | | 1
00 20.0 40.0 60.0 80.0 100.0

Proportion of Antenatal attendance

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 6 Forest plot on proportions of ANC utilization prevalence percentage estimates among
women of reproductive age in Sub-Saharan Africa by study design and publication year.

Population based (DHS) Cross-sectional Studies: The effect estimates from various
studies ranged from 7.9% to 98.9%, with confidence intervals indicating the precision of the
estimates. The overall effect estimate, when combined, was 59.1% (95% CI: 38.9, 79.3. The
studies included in this subgroup were characterized by a substantial level of heterogeneity
(I2=100.0%, p < 0.001) indicative of the substantial variability of the included studies.

Population based (Ghana Malaria): Only two studies contributed to this subgroup, reporting
effect estimates of 41.9% (95% CI: 39.3, 44.5) and 44% (95% CI: 41.9, 46.1), respectively.
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The overall effect estimate for this subgroup was 43.1% (95% CI: 41, 45.2), and the
heterogeneity was moderate (12 = 36.8%, p = 0.208) which was not statistically significant.

Health facility based Cross-sectional Studies: One study was included in this subgroup,
reporting an effect estimate of 70.3%, 95% CI: 66.4, 74.1). The heterogeneity for this subgroup
was not statistically significant (12 = 0.0%, p = <0.001).

Population-based (DHS) Cross-sectional Studies: Another single study was included in this
subgroup, reporting an effect estimate of 22.3% (95% CI: 21.3, 23.7). Similar to the health
facility-based subgroup, heterogeneity was not applicable (12 = 0.0%, p = <0.0001).

Tests of Subgroup Effect Size

For each subgroup, tests were conducted to assess whether the effect size within the
subgroup significantly differed from zero. The results indicated that the effect sizes for all
subgroups were significantly different from zero, with p-values < 0.001, except for the
population-based (Ghana Malaria) subgroup, with a p-value of 0.208 that was not statistically
significant.

Cochran's Q Statistics for Heterogeneity

Cochran's Q statistics were employed to assess the heterogeneity within each subgroup.

For the population-based (DHS) Cross-sectional Studies and the overall analysis, substantial
heterogeneity was observed (12 = 100.0%, p < 0.001). The population-based (Ghana Malaria)
subgroup exhibited moderate heterogeneity (12 = 36.8%, p = 0.208). Heterogeneity was not
statistically significant for the health facility based and population-based (DHS) Cross-

sectional subgroups due to the inclusion of only one study in each subgroup.
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Effect %

Author_year Year (95% CI) Weight
Ahinkorah et al. 2021 2018 i # 98.6(98.3,98.9) 5.88
Ahinkorah et al. 2021 2018 : L 96.3 (95.5, 97.1) 5.88
Ahinkorah et al. 2021 2018 : ® 98.9(98.5,99.4) 5.88
Ahinkorah et al. 2021 2019 E * 95.9 (94.9, 96.9) 5.88
Anaba et al. 2022 2019 - : 44.0 (41.9,46.1) 5.88
Belay et al. 2021 2016 : . 73.1(72.2,74.0) 5.88
Birhanu et al. 2020 2017 E —— 70.2 (66.4, 74.1) 5.87
Ekholuenetale et al. 2020 2018 X . 74.3(73.3,75.2) 5.88
Ekholuenetale et al. 2021 2019 - E 41.9(39.3,44.5) 5.88
Fagbamigbe et al. 2021 2018 . : 52.1 (51.6, 52.6) 5.88
Mlandu et al. 2022 2016 L : 8.0(7.7,82) 5.88
Mulungi et al. 2023 2020 * i 41.0(39.8,42.2) 5.88
Negash et al. 2022 2016 * : 22.5(21.3,23.7) 5.88
Nxiweni et al. 2022 2016 . : 21.0(20.7,21.3) 5.88
Sserwanja et al. 2022 2016 . E 29.1(28.2,30.0) 5.88
Sserwanja et al. 2022 2019 . : 42.6 (41.7,43.4) 5.88
Tengera et al. 2023 2020 ; *  05.8(95.3,96.3) 5.88
Overall, DL (I2 = 100.0%, p < 0.000) <> 59.1(39.0,79.3) 100.00

I I I I I
20.0 40.0 60.0 80.0 100.0

Proportion of Antenatal attendance
Figure 7 Forest plot on proportions of ANC utilization prevalence percentage estimates among
women of reproductive age in Sub-Saharan Africa by year of study.

The effectiveness of interventions varied across studies. Ahinkorah et al. (2021) reported high
ANC utilization with effect estimates ranging from 95.91% (95% CI: 94.9, 96.9), to 98.95%
(95% CI: 98.3, 98.9), indicating a significant impact on ANC utilization. However, other studies,
such as Nxiweni et al. (2022) and Sserwanja et al. (2022), reported lower utilization, with effect
estimates around 21% (95% CI: 20.7, 21.3) to 42.6% (95% CI: 41.7, 43.4).

The pooled estimate of the intervention's effectiveness across all included studies, calculated
using the DerSimonian-Laird (DL) method, is 59.1% (95% CI: 39.0, 79.3). This suggests a
moderate overall ANC utilization and utilization of the interventions in promoting ANC

utilization.
The test of overall effect yielded a z-value of 5.8 and a p-value= <0.001, indicating that the

overall effect estimate is statistically significant. This implies that there is a true difference in

ANC utilization between the years the studies were conducted across SSA.
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Significant heterogeneity was observed among the included studies, as indicated by
Cochran's Q statistic with a statistically significant p-value<0.001 and the |2 statistic (100%).
This suggests substantial variability in the effect sizes of ANC utilization across studies beyond
what would be expected by chance.

4.1.1. Sensitivity analysis for ANC attendance meta-analysis

Effect %
Year and Author_year (95% Cl) Weight

2016 )
Belay et al. 2021 i . 73.1 (72.2, 74.0) 5.88
Miandu et al. 2022 : 8.0(7.7,82) 588
Negash et al. 2022 * 1 22.5(21.3,23.7) 5.88
Nxiweni et al. 2022 * ! 21.0 (20.7, 21.3) 5.88
Sserwanja et al. 2022 : 29.1 (28.2, 30.0) 5.88
Subgroup, DL (I = 100.0%, p <0.00) — =—~=——___——= ) 30.7 (14.6, 46.9)29.42

]

2017 :
Birhanu et al. 2020 1 = 70.2 (66.4, 74.1) 5.87
Subgroup, DL (I = 0.0%, p < 0.000) > 70.2 (66.4, 74.1) 5.87

]

2018 :
Ahinkorah et al. 2021 | 98.6 (98.3, 98.9) 5.88
Ahinkorah et al. 2021 ! 96.3 (95.5,97.1) 5.88
Ahinkorah et al. 2021 . 98.9 (98.5, 99.4) 5.88
Ekholuenetale et al. 2020 1 * 74.3 (73.3, 75.2) 5.88
Fagbamigbe et al. 2021 : 52.1 (51.6, 52.6) 5.88
Subgroup, DL (2 = 100.0%, p < 0.040) | —— 84.0 (64.3, 103.899.42

1

2019 X
Ahinkorah et al. 2021 1 95.9 (94.9, 96.9) 5.88
Anaba et al. 2022 + : 44.0 (41.9, 46.1) 5.88
Ekholuenetale et al. 2021 E 3 | 41.9 (39.3, 44.5) 5.88
Sserwanja et al. 2022 * ! 42.6 (41.7, 43.4) 5.88
Subgroup, DL (I = 100.0%, p < 0.040) —_— 56.1 (23.6, 88.6)23.53

]

2020 :
Mulungi et al. 2023 * ] 41.0 (39.8,42.2) 5.88
Tengera et al. 2023 1 95.8 (95.3, 96.3) 5.88
Subgroup, DL (7 = 100.0%, p < 0.000) — =——— i e 58.4 (14.7, 122.1)1.77

]

Heterogeneity between groups: p = P.000 !
Overall, DL (I = 100.0%, p < 0.000) —_ 59.1 (39.0, 79.3)00.00

I | I I I
-0 20.0 40.0 60.0 80.0

Proportion of Any resistance
NOTE: Weights and between-subgroup heterogeneity test are from random-effects model
Figure 8 Sensitive analysis on antenatal care utilization among women of reproductive age in

Sub-Saharan Africa.

The figure above presents the proportion of any resistance towards ANC utilization across
different years, along with subgroup analyses and measures of heterogeneity.

Several studies conducted in 2016 showed varying ANC utilization, with effect estimates
ranging from 8% (95% CI: 7.7, 8.2) to 73.1% (95% CI. 72.2, 72.4) The subgroup analysis
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revealed a significant subgroup effect (z = 3.725, p-value<0.001), indicating variability in the

ANC utilization within this year.

Only one study from 2017, conducted by Birhanu et al. (2020), reported an effect estimate of
70.3% (95% CI: 66.4, 74.1), suggesting a substantial impact on ANC utilization. Since there

is only one study for this year, no heterogeneity statistics are reported.

Studies conducted in 2018 reported effect estimates ranging from 52.1% (95% CI: 51.6%,
52.5%) to 98.9% (95% CI: 98.3, 98.9) indicating a wide range of effectiveness in promoting
ANC utilization. The subgroup analysis revealed a significant subgroup effect (z = 8.345, p

<0.001), suggesting variability in ANC utilization within this year.

Studies from 2019 showed prevalence effect estimates ranging from 41.9% (95% CI: 39.3,
44.5) t0 95.91% (95% CI: 94.9, 96.9), indicating varying utilization. The subgroup analysis also
revealed a significant subgroup effect (z = 3.388, p = <0.001), indicating variability in ANC

utilization within this year.

Studies from 2020 reported effect estimates ranging from 41% (95% CI: 39.8, 42.2) to 95.8%
(95% CI: 95.3, 96.3), indicating varying ANC utilization. The subgroup analysis showed a
significant subgroup effect (z = 2.496, p = 0.013), suggesting variability in utilization within this
year.

The overall effect estimate, calculated across all years, is 59.1% (95% CI. 39.0, 79.3),
indicating a moderate impact of interventions on ANC utilization. Significant heterogeneity is
observed across all years, as evidenced by Cochran's Q statistics and an 12=100%, indicating

substantial variability in effect sizes among studies.
The funnel plot for visual assessment of the presence of publication bias or other sources of

systematic error that may affect the validity of the meta-analysis results was done as

demonstrated by Figure 13 (Page 92).
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4.1.2. Meta-analysis on timing of the ANC visits

Effect %
Year and Author_year (95% ClI) Weight
2016
Belay et al. 2021 . | 15.1 (14.4, 15.8) 7.17
Mlandu et al. 2022 * : 4.0 (3.8,4.2) 747
Negash et al. 2022 * 32.4(31.1,33.7) 7.16
Nxiweni et al. 2022 * : 16.6 (16.3, 16.9) 7.17
Sserwanja et al. 2022 . 29.1 (28.2,30.0) 7.16
Subgroup, DL (I? = 100.0%, p < 0.000 - ! 19.4 (10.6, 28.2)35.83
1
2017 :
Birhanu et al. 2020 1 —— 54.6 (50.4, 58.8) 7.02
Subgroup, DL (12 = 0.0%, p < 0.000) : < 54.6 (50.4, 58.8) 7.02
[}
2018 :
Ahinkorah et al. 2021 * 1 17.3(16.4,18.2) 7.16
Ahinkorah et al. 2021 -0-: 34.2 (32.2,36.3) 7.14
Ahinkorah et al. 2021 - 1 26.1 (24.0,28.1) 7.13
Subgroup, DL (I2 = 99.2%, p < 0.000) -:3:-—: 25.8 (15.3, 36.3)21.43
1
2019 :
Ahinkorah et al. 2021 1 - 76.1 (74.0,78.1) 7.13
Anaba et al. 2022 : -+ 68.1 (66.1,70.0) 7.14
Ekholuenetale et al. 2021 1 -+ 64.5 (62.0,67.0) 7.12
Sserwanja et al. 2022 * | 18.8 (18.1,19.5) 7.17
Subgroup, DL (I? = 99.9%, p < 0.000) : 56.8 (22.8, 90.9)28.56
1
[}
2020 I
Mulungi et al. 2023 : - 59.0 (57.8,60.2) 7.16
Subgroup, DL (I? = 0.0%, p < 0.000) [ O 59.0 (57.8,60.2) 7.16
[}
1
Heterogeneity between groups: p = 0.900 !
Overall, DL (I2 = 100.0%, p < 0.000) ] 36.8 (29.0, 44.6)00.00
| I | | I
0.0 20.0 40.0 60.0 80.0 100.0

Proportion of Optimal timing
NOTE: Weights and between-subgroup heterogeneity test are from random-effects model
Figure 9 Forest plot on proportion of ANC timing (<3months or <12weeks of pregnancy)

among women of reproductive age in Sub-Saharan Africa by year of the study.

The studies were categorized based on the year studies were conducted, and each study's
prevalence effect size estimates along with their confidence interval and percentage weight
within the subgroup was provided. Each subgroup represents studies conducted in a specific
year. Within each subgroup, the aggregated effect size and confidence interval are calculated
based on the individual study results. The "DL" (DerSimonian-Laird) method was used to

estimate the pooled effect size within each subgroup.

The overall effect size across all years was reported as 36.8% (95% CI: 29.0, 44.6). This
overall effect size provides an aggregate estimate of the impact of ANC utilization across
different years. Tests of subgroup effect size for each year were conducted to assess whether

the effect size differs significantly from zero within each subgroup. Significant z-values with p-
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values <0.05 at 95% significance level, indicate that the effect sizes within each specific year
subgroup were statistically significant. Although statistically significant based on the p-value,
the prevalence effect estimates for ANC utilization were suboptimal.

Cochran's Q statistics for heterogeneity were reported for each year subgroup, indicating the
degree of variability in effect sizes across studies within the same year. Heterogeneity
measures were also reported for the overall dataset, showing substantial variability in effect
sizes across different years. The meta-analysis reveals significant variation in effect sizes
across different years. Despite the heterogeneity, the overall effect size remains significant,

suggesting a consistent impact of the factor or intervention across different years.

Effect Fa
Study  setting and Author_year (95%: CIl) Weight
MNigeria
Ahinkorah et al. 2021 <> 1 17.3 (16.4, 18.2)7.16
Subgroup, DL (12 = 0.0%, p < 0.000) ° 1 17.3 (16.4, 1B.2)7.16
1
Mali '
Ahinkorah et al. 2021 ’l 34.2 (32.2, 36.3)7.14
Subgroup, DL (17 = 0.0%, p < 0.000) ¢| 34.2 (32.2, 36.3)7.14
1
Guinea
Ahinkorah et al. 2021 - : 26.1 (24.0, 28.1)7.13
Subgroup, DL (I* = 0.0%, p < 0.000) o ' 26.1 (24.0, 28.1)7.13
. 1
Zambia
Ahinkorah et al. 2021 ! - 7T6.1 (74.0, 78.1)7.13
Subgroup, DL (17 = 0.0%, p < 0.000) : o V6.1 (F4.0, TB1)7.13
Ghana 1
Anaba et al. 2022 " - 68.1 (66.1, TO.0)7.14
Subgroup, DL (IZ = 0.0%, p < 0.000) 1 <> 68.1 (66.1, 7O.0)7.14
1
Ethiopia 1
Belay et al. 2021 -»> 1 15.1 (14.4, 15.8)7.17
Birhanu et al. 2020 1 —— 54.6 (50.4, 58.8) 7.02
Megash et al. 2022 - 3z2.4 (31.1, 33.7)7.16
Subgroup, DL (17 = 99.7%, p < 0.000 1 33.9 (17.6, 50.281.34
1
Ghana 1
Ekholuenetale et al. 2021 1 - 64.5 (62.0, 67.0)7.12
Subgroup, DL (17 = 0.0%, p < 0.000) 1 0 64.5 (2.0, 67.0)7.12
1
Tanzania
1
Miandu et al. 2022 &> " 4.0 (3.8, 4.2) FAT
Subgroup, DL (17 = 0.0%, p < 0.000) . 1 4.0 (3.8, 4.2) FTATF
1
Rwanda
Mulungi et al. 2023 : > 59.0 (57.8, 60.2)7.16
Subgroup, DL (12 = 0.0%, p < 0.000) . L3 59.0 (57.8, 60.2)7.16
. 1
South-Africa
Nxiweni et al. 2022 - 1 16.6 (16.3, 16.9)7.17
Subgroup, DL {12 = 0.0%, p < 0.000) ] 1 16.6 (16.3, 16.9)7.17
1
Uganda 1
Sserwanja et al. 2022 -» 1 29.1 (28.2, 30.0)7.16
Subgroup, DL (12 = 0.0%, p < 0.000) °' : 29.1 (28.2, 30.0)7.16
Sierra Leone 1
Sserwanja et al. 2022 L 4 1 18.8 (18.1, 19.5)7.17
Subgroup, DL (12 = 0.0%, p < 0.000) 9 1 18.8 (18.1. 19.5)7.17
1
Heterogeneity between groups: p = 31000 1
Overall, DL {17 = 100.0%, p < 0.000) — 36.8 (29.0, 44.600.00
1 | | | I
0.0 20.0 40.0 60.0 80.0 100.0

Proportion of Optimal timing

NOTE: Weights and batween-subgroup hetercgeneity test are from random-effects model

Figure 10 Forest plot on proportion of antenatal care timing (<3months or <12weeks of

pregnancy) among women of reproductive age in Sub-Saharan Africa by study setting.
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The proportion of women who were found to have booked ANC within the first 3months of
pregnancy based on the year of study was 36.8% (95% Cl: 29.0, 44.6) with I>=100% indicative
of the variations between the results of per year of the study.

The data were categorized based on the study setting and the respective authors and
publication years. Each subgroup (study setting) presented the effect size and their
significance level at 95% confidence interval and percentage weight within the subgroup. The

effect size represented the estimated impact of ANC utilization within each study setting.

The overall effect size, calculated across all study settings, is reported as 36.8% (95% ClI: 29,
44.6). This overall effect size provides an aggregate estimate of the impact of ANC utilization
across different settings. Tests of subgroup effect size for each study setting were conducted
to assess whether the effect size differs significantly from zero within each subgroup. For all
study settings, the z-values were significant with p-values less than 0.05, indicating that the
effect sizes within each subgroup were statistically significant.

Cochran's Q statistics for heterogeneity were reported for each study setting, indicating the
degree of variability in effect sizes across studies within the same subgroup. Heterogeneity
measures (1>=100%) were also reported for the overall dataset, showing substantial variability
in effect sizes across different study settings.

The results suggest that the study setting examined in the research significantly influences
the ANC utilization across diverse settings, including Nigeria, Mali, Guinea, Zambia, Ghana,
Ethiopia, Tanzania, Rwanda, South Africa, Uganda, and Sierra Leone. However, there is
considerable heterogeneity in effect sizes across studies within each subgroup, indicating
potential differences in study methodologies, population characteristics, or other contextual
factors. Despite this heterogeneity, the overall effect size remains significant, suggesting a

consistent impact of the study setting on the ANC utilization across various settings.
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4.1.3. Meta-analysis on optimal number (8 or >) of ANC visits.

Effect %
Study_ setting and Author_year (95% CI) Weight
Nigeria
Ahinkorah et al. 2021 0: 17.6 (16.7, 18.5) 9.11
Ekholuenetale et al. 2020 L 16.4 (15.6, 17.2) 9.1
Fagbamigbe et al. 2021 * I 10.4 (10.1, 10.7) 9.13
ubgroup, 2=99.5%, p<0. .8(9.7,19. ;
Sub DL (12 = 99.5% 0.000) | 14.8 (9.7, 19.9) 27.35
1
Mali |
Ahinkorah et al. 2021 * 1 3.4 (2.6,4.1) 9.11
Subgroup, DL (12 = 0.0%, p < 0.000) o ! 3.4(2.6,4.1) 9.1
I
Guinea :
Ahinkorah et al. 2021 L 2 | 2.8(2.0,3.6) 9.1
ubgroup, 2=0.0%, p<0. 1 .8 (2.0, 3. .
Subg DL (12 = 0.0% 0.000) 2.8(2.0,3.6) 9.1
I

Zambia :

Ahinkorah et al. 2021 I. I 1.4 (0.8, 2.0) 9.12

Subgroup, DL (12 = 0.0%, p < 0.000) 0 | 1.4 (0.8, 2.0) 9.12
I

Ghana !

Anaba et al. 2022 : - 43.6 (41.5, 45.6) 9.03

Subgroup, DL (12 = 0.0%, p < 0.000) I O 43.6 (41.5, 45.6) 9.03
I

Ghana !

Ekholuenetale et al. 2021 : - 41.9 (39.3, 44.5) 8.97

Subgroup, DL (12 = 0.0%, p < 0.000) ! <> 41.9 (39.3, 44.5) 8.97
I

Ethiopia 1

Negash et al. 2022 I * 50.8 (49.3, 52.2) 9.08

Subgroup, DL (12 = 0.0%, p < 0.000) : O 50.8 (49.3, 52.2) 9.08
I

Sierra Leone |

Sserwanja et al. 2022 L | 9.4 (8.9,9.9) 912

Subgroup, DL (12 = 0.0%, p < 0.000) ] : 9.4(8.9,9.9) 9.12

Rwanda :

Tengera et al. 2023 | - 26.8 (25.7, 27.9) 9.10

Subgroup, DL (12 = 0.0%, p < 0.000) | O 26.8 (25.7, 27.9) 9.10
1

Heterogeneity between groups: p = 0J000 I

Overall, DL (1> = 99.9%, p < 0.000) <> 20.3 (14.4, 26.200.00
| | | | |

0.0 20.0 40.0 60.0 80.0 100.0

Proportion of Optimal # visits

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Figure 11 Forest plot on proportion of ANC visits (8 or ANC visits during pregnancy) among
women of reproductive age in Sub-Saharan Africa by study setting.

The proportion of women who attained 8 or more ANC visits during pregnancy was 20.3%
(95% CI: 14.4,26.2). The 1°=99.9% with a p-value=0.001 with significance level of 0.05 as
reference. There is significant variation among the studies included on the proportion of

women who attained 8 or more ANC visits by study setting.
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The investigation revealed that the proportion of women who initiated ANC (ANC) within the
first three months of pregnancy varied significantly depending on the year of study, with an
estimated rate of 20.3% (95% CI: 14.4, 26.2). This finding was accompanied by a high level
of heterogeneity (12 = 99.9%), indicating substantial variations in the results among the
different study settings.

The data were organized according to the study settings, including the respective authors and
publication years. Each subgroup, representing a distinct study setting, presented the effect
size alongside its associated 95% confidence interval and percentage weight within the
subgroup. This effect size reflects the estimated influence of specific factors or interventions

on ANC utilization within each study setting.

The aggregated effect size, computed across all study settings, was identified as 20.3% (95%
Cl: 14.4, 26.2), providing a comprehensive assessment of ANC utilization's impact across
diverse settings. Tests of subgroup effect size were conducted for each study setting to
determine the statistical significance of the effect size within each subgroup. Notably, all study
settings yielded significant z-values with p-values<0.001, indicating the statistical significance
of the effect sizes within each subgroup.

Cochran's Q statistics for heterogeneity were reported for each study setting, elucidating the
extent of variability in effect sizes across studies within the same subgroup. Additionally,
heterogeneity measures were provided for the overall dataset, demonstrating substantial

variability in effect sizes across different study settings.

The findings suggest that the study setting significantly influences ANC utilization across
various settings. Notably, Nigeria exhibited the highest heterogeneity, implying potential
disparities in study methodologies, population characteristics, or other contextual factors.
Conversely, Mali, Guinea, Zambia, Ghana, Ethiopia, Tanzania, Rwanda, South Africa,
Uganda, and Sierra Leone reported no heterogeneity due to the inclusion of only one study in

each country.
Despite the observed heterogeneity, the overall effect size remained statistically significant,

underscoring the consistent impact of the study setting on ANC utilization across diverse

settings.
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Effect %o

Year and Author_year (95% Cl) Weight
2016
Negash et al. 2022 : L J 50.8 (49.3,52.2) 9.08
Subgroup, DL (I? = 0.0%, p < 0.000) I 0 50.8 (49.3,52.2) 9.08
!
2018 :
Ahinkorah et al. 2021 R J : 17.6 (16.7,18.5) 9.11
Ahinkorah et al. 2021 * : 3.4(2.6,4.1) 9.11
Ahinkorah et al. 2021 * : 2.8 (2.0, 3.6) 9.11
Ekholuenetale et al. 2020 * 16.4 (15.6,17.2) 9.11
Fagbamigbe et al. 2021 * : 10.4 (10.1,10.7) 9.13
Subgroup, DL (I? = 99.6%, p < 0.000) <> : 10.1 (5.2, 15.0) 45.58
:
2019 ;
Ahinkorah et al. 2021 > : 1.4 (0.8, 2.0) 9.12
Anaba et al. 2022 I -+ 43.6 (41.5,45.6) 9.03
Ekholuenetale et al. 2021 : - 41.9 (39.3, 44.5) 8.97
Sserwanja et al. 2022 * : 9.4(8.9,9.9) 9.12
Subgroup, DL (I? = 99.9%, p < 0.000) <$> 24.0 (11.9, 36.0) 36.24
:
2020 :
Tengera et al. 2023 [ 26.8 (25.7,27.9) 9.10
Subgroup, DL (I? = 0.0%, p < 0.000) : 0 26.8 (25.7,27.9) 9.10
:
Heterogeneity between groups: p = 0.400 :
Overall, DL (I = 99.9%, p < 0.000) <> 20.3 (14.4, 26.2)00.00
| | | | |
0.0 20.0 40.0 60.0 80.0 100.0

Proportion of Optimal # visits

NOTE: Weights and between-subgroup heterogeneity test are from random-effects mode!

Figure 12 Forest plot on proportion of ANC visits (8 or ANC visits during pregnancy) among
women of reproductive age in Sub-Saharan Africa by year of study.

The studies were organized according to the years in which they were conducted, with each
study's effect size, confidence interval, and percentage weight within its respective subgroup
provided. These subgroups represented studies conducted in distinct years, with the
aggregated effect size and confidence interval calculated within each subgroup using the
DerSimonian-Laird (DL) method.

The overall effect size, computed across all years, was documented as 20.3% (95% CI: 14.4,
26.2). This overarching effect size offers a comprehensive estimation of the impact of ANC
(ANC) utilization across varying years. To scrutinize the significance of the effect size within

each year subgroup, tests of subgroup effect size wre conducted. Significant z-values with
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corresponding p-values <0.001 indicate the statistical significance of effect sizes within each

specific year subgroup.

Cochran's Q statistics for heterogeneity were presented for each year subgroup, delineating
the extent of variation in effect sizes among studies within the same year. Additionally,
heterogeneity measures for the overall dataset were reported, revealing substantial variability
in effect sizes across different years. The meta-analysis elucidated notable variation in effect
sizes across various years. Despite this observed heterogeneity, the overall effect size retains
significance, suggesting a consistent influence of the recommended number of ANC visits

across diverse years.

4.2. Factors associated with ANC utilization.

This section summarizes factors associated with ANC (ANC) utilization, categorized into
predisposing, enabling, and need factors based on the Andersen's Behavioral Model of Health

Service Use Figure 1 (Page 12).

Table 3 Number of studies reporting the factors associated with ANC utilization in included
studies.

Factors associated with ANC utilization ls\ltlfjrgit;esr(n) of Frequency (%)
Predisposing factors

Maternal age 15 100.0%
Maternal education 14 93.3%
Partner’s education 6 40.0%
Employment status 8 53.3%
Marital status 12 80.0%
Household size 4 26.7%
Religion 7 46.7%
Ethnicity 3 20.0%
Household headship 3 20.0%
Birth order 6 40.0%
Media exposure 7 46.7%
Enabling factors

Access/distance: 7 46.7%
Patient management/satisfaction: 1 6.7%
Residence/Location 15 100.0%
Wealth index/quintile 11 73.3%
Women’s autonomy 2 13.3%
Need factors.

Health insurance 7 46.7%
Parity 9 60.0%
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4.2.1. Predisposing factors
These encompass demographic and sociocultural attributes predisposing individuals to seek

ANC services. Maternal age emerged as a prominent predisposing factor across all studies,
exhibiting a prevalence of 100.0%. Maternal education followed closely, with 93.3%
prevalence across 14 studies, underscoring its significance in influencing ANC utilization.
Partner’'s education, though observed in a lesser proportion of studies (40.0%), still
demonstrated a noteworthy impact on ANC attendance. Employment status, marital status,
and religion were also influential, with prevalence rates of 53.3%, 80.0%, and 46.7%,
respectively. Conversely, household size, ethnicity, household headship, and birth order

exhibited lower prevalence rates, indicating varying degrees of influence on ANC utilization.

4.2.2. Enabling factors
Those that encompass elements facilitating or hindering ANC access. Access/distance

emerged as a significant enabling factor, with a prevalence of 46.7% across seven studies,
highlighting the pivotal role of geographical proximity in ANC utilization. Similarly,
residence/location exhibited ubiquitous influence, with a prevalence of 100.0%, accentuating
the importance of geographic context in ANC access. Wealth index/quintile was also identified
as a critical enabling factor, prevalent in 73.3% of studies, suggesting socioeconomic status
as a determinant of ANC utilization. However, patient management/satisfaction and women’s
autonomy exhibited lower prevalence rates, suggesting relatively lesser impact on ANC

utilization compared to other enabling factors.

4.2.3. Need factors.
Encompasses elements reflecting individuals' perceived or actual need for ANC services.

Health insurance and parity emerged as salient need factors, with prevalence rates of 46.7%
and 60.0%, respectively, across seven and nine studies. These findings underscore the
interplay between healthcare financing mechanisms and individuals’ reproductive histories in

shaping ANC utilization patterns.

4.3. Factors associated with ANC utilization by regions.

Most studies were conducted in both the Western and Eastern parts of sub-Sahara with all
studies reporting on maternal age as a leading factor in utilization of ANC. This was followed
by maternal education marked by the magnitude of studies reporting it as a predisposing
factor. The (Table 4) below summaries the identified factors by regions in the sub-Saharan

Africa.
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Table 4 Summary of factors identified by region in sub-Saharan Africa based on the included
studies.

Factors Number of studies and frequency (%) by regions of SSA

Predisposing factors

©

(W)

(E)

(S)

Maternal age 1 (6.67%) 12 (80%) 12 (80%) 2 (13.33%)
Maternal education 1 (6.67%) 8 (53.3%) 11 (73.3%) 2 (13.33%)
Partner’s education 1 (6.67%) 8 (53.3%) 9 (60%) 1 (6.67%)
Employment status 1 (6.67%) 6 (40%) 8 (53.3%) 2 (13.33%)
Marital status 0 (0%) 3 (20%) 6 (40%) 1 (6.67%)
Religion 0 (0%) 8 (53.3%) 2 (13.33%) 0 (0%)
Ethnicity 0 (0%) 2 (13.3%) 1 (6.67%) 0 (0%)
Household headship 0 (0%) 4 (26.67%) 2 (13.33%) 0 (0%)
Household size 0 (0%) 1 (6.67%) 3 (20%) 0 (0%)
Birth order 1 (6.67%) 8 (53.3%) 8 (53.3%) 1 (6.67%)
Media exposure 1 (6.67%) 7 (46.67%) 5 (33.33%) 2 (13.33%)
Enabling factors
Access/distance: 1 (6.67%) 6 (40%) 8 (53.3%) 2 (13.33%)
Satisfaction 0 (0%) 0 (0%) 1 (6.67%) 0 (0%)
Residence 1 (6.67%) 11 (73.33%) 12 (80%) 2 (13.33%)
Wealth index/quintile 1 (6.67%) 10 (66.67%) 11 (73.3%) 2 (13.33%)
Women’s autonomy 0 (0%) 3 (20%) 0 (0%) 0 (0%)
Need factors.
Parity 0 (0%) 5 (33.33%) 2 (13.33%) 1 (6.67%)
Health insurance 0 (0%) 7 (46.67%) 4 (26.67%) 0 (0%)
*SSA regions: C=central. W=west. E=east S=south

4.3.1. Predisposing Factors
In exploring predisposing factors across sub-Saharan Africa (SSA), notable variations were

observed among different regions. Maternal age emerged as a commonly investigated factor
across the Western (W), Eastern (E), and Southern (S) regions, with prevalence rates of 80%,
80%, and 13.3% respectively, while it was less frequently studied in the Central (C) region,
with only one study representing 6.7% of the total. Maternal education exhibited a similar
trend, being extensively examined in the Western, Eastern, and Southern regions, with
prevalence rates of 53.3%, 73.3%, and 13.3% respectively. Partner’s education, employment
status, and media exposure displayed parallel patterns, with varying degrees of emphasis

across the regions.
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4.3.2. Enabling Factors
Regarding enabling factors, access/distance and residence emerged as pivotal aspects

investigated across all regions, with prevalence rates of 6.67% to 80%. Similarly, wealth
index/quintile was a recurring theme in studies across Western, Eastern, and Southern
regions, indicating its significance in understanding ANC utilization. However, satisfaction and
women’s autonomy were less commonly explored, warranting further investigation to elucidate

their roles in facilitating or hindering access to ANC services.

4.3.3. Need Factors
Parity and health insurance were less consistently examined across the regions, indicating

potential variations in their perceived importance or availability across different contexts within
SSA. While health insurance was more frequently studied in the Western and Southern
regions, parity exhibited higher prevalence rates in the Western and Eastern regions. These
findings underscore the need for nuanced approaches to address diverse needs and
challenges in promoting ANC utilization across SSA.

Overall, the results underscore the multifaceted nature of factors influencing ANC utilization,
encompassing demographic, sociocultural, economic, and healthcare-related dimensions.
These findings provide valuable insights for policymakers and healthcare practitioners aiming
to enhance ANC uptake and maternal health outcomes.
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Chapter 5. Discussion

This systematic review and meta-analysis aimed to describe the levels of ANC utilization and
determine factors associated with ANC utilization among women of reproductive age in sub-
Saharan Africa from 2016-2023. In this study, the overall pooled ANC utilization prevalence
estimates based on attendance, timing of the first ANC visit within the first 3months of

pregnancy and the number of 8 or more ANC visits were 59.1, 36.8% and, 20.3% respectively.

The ANC utilization was influenced by predisposing factors such as (maternal age, maternal
education, Partner’s education, employment status, marital status, religion, ethnicity,
household headship, media exposure), enabling factors were (access/distance, patient
management/satisfaction, residence/Location, wealth index/quintile, health insurance,

women’s autonomy/healthcare decision) and a need factor (parity).

The identified studies included for analysis were cross-sectional studies and secondary data
analysis from the national demographic health surveys (DHS). This review highlights the
complex interplay between these themes in determining the utilization of ANC services. This
underscores the importance of addressing these factors when designing interventions and
policies aimed at improving ANC utilization rates and maternal healthcare outcomes.

The discussion chapter delves into the multifaceted factors influencing ANC utilization in Sub-
Saharan Africa, as highlighted in the preceding sections. Predisposing, enabling, and need
factors collectively shape the landscape of ANC attendance, reflecting a complex interplay of

demographic, sociocultural, and healthcare-related determinants.

Maternal age and parity are critical factors influencing ANC utilization, reflecting distinct
dynamics in maternal health-seeking behaviors. Younger mothers often encounter obstacles
such as lack of awareness and financial constraints, impeding their access to ANC services
despite their need (35-37,59,61-71). Conversely, older mothers, benefiting from maturity and
previous childbirth experiences, are more inclined to prioritize ANC to safeguard maternal and
fetal well-being (28,48,72).

These findings underscore the necessity for targeted interventions aimed at adolescents and
young adults promoting ANC awareness and dispelling misconceptions through education
campaigns and community-based healthcare initiatives (73,74) Additionally, recognizing parity

as a determinant, multiparous women demonstrate heightened maternal health literacy and
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assertiveness in seeking ANC, suggesting tailored approaches that accommodate their
specific needs and preferences are crucial (75). Efforts addressing socioeconomic disparities
and enhancing healthcare access are pivotal in ensuring equitable ANC utilization across
diverse maternal demographics (76—78)

Despite the positive association observed in this study, it is essential to recognize the potential
limitations and contextual nuances surrounding the relationship between parity and ANC
utilization. Factors such as cultural beliefs, socioeconomic status, and access to healthcare
resources may modulate the influence of parity on ANC attendance, warranting further

investigation into the underlying mechanisms driving this association.

The prevalence of maternal education as a determinant of ANC attendance as reported by 14
studies (35-37,59,63-65,67—71,79) echoes the profound impact of educational attainment on
health literacy, awareness, and empowerment. Educated mothers are more likely to possess
the knowledge and understanding of the importance of ANC in ensuring maternal and fetal
well-being, thereby exhibiting higher rates of ANC utilization (78,80,81). The prevalence rate
of maternal education as a predisposing factor underscores its significance in influencing ANC
utilization, emphasizing the need for targeted interventions aimed at improving educational

opportunities for women in underserved communities.

Furthermore, the observed association between maternal education and ANC attendance
highlights the intricate interplay between socio-economic status and healthcare access.
Maternal education serves as a proxy for socio-economic status, with higher educational
attainment often associated with improved access to healthcare services, including ANC
(36,37,59,70). By equipping women with the knowledge and skills necessary to navigate the
healthcare system, education empowers them to make informed decisions regarding their

health and that of their unborn child, thereby enhancing ANC utilization rates (82).

However, it is imperative to recognize that the association between maternal education and
ANC utilization is not devoid of challenges. Disparities in educational opportunities and access
persist, particularly in resource-constrained settings, where socio-economic factors intersect
to create barriers to education (81). Addressing these barriers requires a multifaceted
approach that encompasses not only educational interventions, but also structural reforms

aimed at promoting gender equality and socio-economic empowerment.

Moreover, while maternal education emerges as a prominent predictor of ANC utilization, it is

essential to acknowledge the presence of other contextual factors that may influence
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healthcare-seeking behaviors. Sociocultural norms, geographical accessibility, and healthcare
infrastructure play pivotal roles in shaping ANC utilization patterns, necessitating a holistic
approach to address the complex web of determinants.

This study illustrated that age influenced the healthcare seeking behavior and utilization in that
younger girls aged 15-19years had reduced odds of timely ANC booking and underutilized the
services with the same pattern observed among women aged 35-49years compared to women
aged 20-34 years (35). This finding is corroborated by another study on prevalence and factors
influencing early ANC booking among women of reproductive age in Tanzania (28,72). Those
aged 20-34 years significantly utilized ANC more optimally compared to women of age groups
15-19 and 35-49 years.

There is existing literature that consistently demonstrated the impact of marital status on
maternal healthcare-seeking behavior, with married women often exhibiting higher rates of
ANC attendance compared to their unmarried counterparts (83,84). This was reported by this
review where 80% of the included studies reported marital status as a significant factor
associated with ANC utilization (36,62,63,65,67—71,79). This trend underscores the role of
marital status as a facilitator of ANC access, providing married women with a support system
that encourages and enables healthcare-seeking behaviors during pregnancy.

Being married renders partner support and awareness of the ANC benefit to both the mother
and the child, whereas single mothers would likely lack support (71). This study found that
being married positively influenced ANC utilization with 64% increased odds relative to being
single, unmarried or without a partner. Furthermore, being married entails a guaranteed social
support and resources where married women or those in stable partnerships often have better
access to social support and resources (85,86). They may have a partner who can provide

emotional and financial support, making it easier for them to seek and afford ANC services.

Additionally, having a partner can reduce feelings of isolation during pregnancy especially
where spouse escorts is mandatory. Single or unpartnered pregnant women may lack the
same level of social support and resources. They may face financial constraints, as well as
challenges in arranging transportation to healthcare facilities. These barriers can result in
delayed or inadequate ANC utilization. Bedaso et al, reported that non-partnered women had
4times more odds of delayed ANC utilization as opposed to married women, due to low social
support (87) while another qualitative study by Tanner et al., demonstrated the importance of
partner involvement in maternal health to improve utilization (85) and Phiri et al., found similar
results (86).
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The association between marital status and ANC utilization is not well established as there is
conflicting evidence in their correlation. Research shows that married or partnered women
may have more autonomy and decision-making power when it comes to their healthcare
choices (84). They can collaborate with their partners in making decisions about ANC and
have someone to accompany them to appointments. Single pregnant women may face
challenges in decision-making, especially if they lack support from family or friends. They may
have to navigate the healthcare system on their own, which can be daunting and discouraging
(88).

In some cultures, or communities, there may be social horms that promote ANC among
married women as it is seen as a responsible and expected behavior. These norms can
positively influence utilization rates (83,89). In contrast, single women may face stigma or
judgment, especially in communities where premarital pregnancy is stigmatized. This stigma
can deter them from seeking ANC, as they may fear discrimination or negative reactions from
healthcare providers and society.

Women in stable marriages or partnerships may be more financially stable, which can facilitate
access to ANC services. They are more likely to have consistent income and insurance
coverage, reducing financial barriers to care (74,90,91). Single pregnant women may struggle
financially, making it difficult to afford ANC. The cost of medical appointments, tests, and

transportation can pose significant challenges, leading to delayed or irregular care.

Additionally, emotional well-being can positively impact ANC utilization. Women with
supportive partners tend to experience lower stress levels during pregnancy, which can
encourage them to seek and attend appointments. In contrast, single pregnant women may
experience higher levels of stress or emotional challenges due to the absence of a partner or

support system. This can affect their motivation to engage in ANC.

In this study, Christianity religious group was positively associated with optimum ANC
utilization with almost 1 in 3 women compared to other religious groups such as Muslims and
traditionalists. Religion can have a significant influence on antenatal as noted from the results
of this study. In a study by Fagbamigbe et al., similar results were reported, although Muslim
women were the majority of the participants, majority (37.1%) of Christian women attained 8+
ANC as recommended by the WHO (66) while Ekholuenetale et al., reported 41.5% of
Christian women attended 8+ ANC visits (62).
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This influence can be both positive and negative, and it varies depending on the specific
religious beliefs, practices, and cultural contexts. In many religious traditions, the sanctity of
life and the well-being of children are highly emphasized. These values can encourage
expectant mothers to seek ANC as a means of ensuring the health and safety of the unborn
child (92). Religious teachings often promote care for the vulnerable, and this includes

pregnant women and their babies.

Moreover, some religious beliefs may emphasize faith-based healing or divine intervention
over medical care (93). In such cases, expectant mothers might be hesitant to seek
conventional ANC, believing that their faith will protect them and their child. This can potentially

lead to delayed or inadequate prenatal care.

Religious communities often provide strong social support networks (94). Expectant mothers
who are part of religious communities may receive emotional and practical support during
pregnancy, which can include encouragement to attend ANC appointments. In some cases,
religious communities may exert pressure on women to conform to certain practices or beliefs,

which could discourage them from accessing ANC if it conflicts with religious teachings.

In regions where, religious organizations are actively involved in healthcare delivery, they can
provide ANC services that align with religious and cultural values (80). This can make
expectant mothers more comfortable seeking care from these facilities. Conversely, religious
health facilities may prioritize faith-based practices over evidence-based medicine, potentially
leading to suboptimal care (95). Additionally, access to care may be limited to those who share

the same religious affiliation.

Wealth index is a significant socioeconomic factor that can strongly influence ANC utilization
as yielded by the results of this systematic review (35,37,60,63,66—69,71). In this study, the
rich had a positive association with 1 in 3 rich women of the higher social class exuding
optimum ANC utilization. This is corroborated by other studies noting that wealthier individuals

typically have better access to healthcare services, including ANC and quality care.

They are more likely to afford the costs associated with prenatal visits, transportation to
healthcare facilities, and medical tests (96—98). On the other hand, individuals with lower
wealth may struggle to access healthcare due to financial constraints. This can result in
delayed or inadequate ANC, as they may prioritize basic needs over healthcare expenses

(99). This may further exacerbate suboptimal ANC utilization.
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Wealthier individuals tend to have higher levels of education and health literacy. This can lead
to greater awareness of the importance of ANC, making them more likely to seek and utilize
these services (78). Those with lower wealth may have limited access to education and health
information. Lack of awareness about the benefits of ANC and the potential risks of not

seeking care can deter them from utilizing these services.

The concept of "family headship" which in this context refers to the traditional or cultural norm
in many societies where one individual, often the male in African culture, assumes the role of
the family's primary decision-maker and provider. The concept of family headship was
associated with ANC utilization as noted in 6 studies included for synthesis
(62,65,66,69,100,101). Majority of women, accounting to almost 3 in 5 were observed to utilize

the ANC services were from male lead households in this study.

The family headship plays a crucial role in decision making towards healthcare utilization
which was reported to be associated with ANC. The head of the family may play a responsible
and supportive role in ensuring that pregnant women receive proper ANC while prioritizing the
health and well-being of both a pregnant woman and her unborn baby, encouraging timely
ANC seeking.

Family heads who are more conversant and healthcare literate among men may actively
promote and facilitate healthcare-seeking behaviors among pregnant women, however 1
gualitative study conducted in Ghana on male involvement in maternal healthcare cited that
health seeking behavior among women was influenced by male skepticism and lack of support
during ANC, resulted in delayed ANC booking (102). This may be true where the male

household lead bares the financial responsibilities.

Ethnicity is a significant factor that can influence ANC utilization, and its impact on maternal
healthcare outcomes is complex and multifaceted. Ethnicity can affect ANC utilization through
various mechanisms, including cultural beliefs and practices, socioeconomic factors,
discrimination, and access to healthcare services. In this study, ethnicity was found to be
associated with the number of ANC visits (35,64,66,68) with the black ethnic group showing a

positive association with 7 in 10 of black women observed to adequately utilize ANC.

Similar results were found from a cross-sectional study conducted in Togo on socioeconomic
and cultural factors associated with maternal healthcare (77) and 1 in Ethiopia (103). This may
be since ethnic communities often have unique cultural beliefs and practices related to

pregnancy and childbirth. Often, cultural beliefs may sometimes hinder ANC utilization. Some
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ethnic communities may have traditional healers or alternative medicine practices that conflict

with Western medical approaches.

Ethnic minority women and those below the socio-economic gradient may experience
discrimination, racism, or bias within the healthcare system which may create mistrust and
deter them from seeking ANC (104). Fear of judgment or unequal treatment can be significant
barriers to optimum ANC utilization. Coupled with language and geographical barriers, these
factors can have detrimental health outcomes on pregnant women. Culturally competent
healthcare providers and policies that aim to reduce healthcare disparities are critical steps in

improving maternal health outcomes across diverse ethnic populations.

Another important factor which was found to be associated with ANC utilization was parity
(35,47,59,60,62,63,65-67,69,100,101), which refers to the number of pregnancies a woman
has experienced, is a significant factor that can influence ANC utilization. It plays a crucial role
in shaping a woman's decision to seek and engage in ANC during her pregnancy. In this study,
women with less than 5 children had higher odds of ANC utilization with the majority observed
among women of parity 1-2, with 1 in 3 women reported from the results of this review. This
is consistent with the correlates study that was conducted in sub-Saharan Africa (76)

This may be due to resource limitations secondary to the size of the of the family (65,69).
High-parity women may face resource constraints, such as time and financial limitations, which
can influence their decision to seek ANC. They might balance the need for care with their

existing family and work responsibilities.

Conversely, a recent study conducted in Rwanda on predictors for achieving adequate ANC
in pregnant women (105) found that women with 5 and more children attained adequate ANC
compared to other women of different parity groups. This may be because women with
multiple pregnancies may have a heightened awareness of potential pregnancy complications
based on their past experiences. This awareness can lead to increased ANC utilization,
particularly if they have encountered issues such as preterm birth or gestational diabetes in

previous pregnancies.

Furthermore, women with high parity may have diverse attitudes toward ANC. Some may
become more self-reliant and confident in managing their pregnancies without frequent
medical visits, while others may continue to prioritize regular care, especially if they have
experienced complications in previous pregnancies. In essence, parity is a complex factor that

influences ANC utilization. Women's decisions regarding when and how often to seek ANC
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are influenced by their previous pregnancy experiences, risk awareness, cultural factors,

societal norms, and healthcare system factors.

Media exposure, including television, radio, social media, and other forms of communication,
can play a significant role in influencing ANC utilization. The impact of media exposure on
ANC can be both positive and negative, depending on the content, accessibility, and credibility
of the information conveyed. This study found that media exposure was positively associated
with ANC uptake (47,65,68,100,106). According to the results of this review, about 3 in 5

women has access to media. This finding was similar to a study from Nepal (107).

Occasionally, media may perpetuate social stigma around pregnancy, especially for
unmarried or teenage mothers who are observed to underutilize maternal healthcare (45).
This stigma can deter women from seeking ANC due to fear of judgment or discrimination.
Moreover, Media can reinforce cultural and social pressures on women to conform to certain
beauty standards during pregnancy (108). This can lead to body image concerns and
reluctance to engage with healthcare providers.

Maternal education was reported in 16 studies to have a direct correlation with ANC (ANC)
utilization and its impact on ANC attendance is multifaceted (35,47,59,60,62—
69,71,100,101,109). This association was widely shown in various studies, of note are
(81,110) conducted in sub-Saharan Africa with similar findings from the included studies in
this review. Maternal education increases awareness and knowledge about the importance of
ANC. This study found that women with formal education using secondary level and above
showed positive correlation with ANC utilization. It showed that 1 in 3 women accessing ANC

and adequately utilizing the services had formal education.

According to the results of this review, educated mothers often have more decision-making
autonomy, which facilitates informed choices about their health-seeking behavior and
therefore may independently seek ANC services. Maternal education can enhance economic
empowerment and income-earning opportunities. This financial independence can make it
easier for women to afford ANC services, including transportation costs and medical expenses
as noted from this study (35,67,69,71) on employment status. A multicounty study noted that
women with formal education had higher odds of optimum ANC utilization compared to other

women with no formal education (78) which aligns with the findings of this study.
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Health insurance was found to be associated with ANC utilization in 6 studies included in this
review (35,37,62,66,67,71). Women who were insured were reported to access and utilize
ANC. The pooled prevalence proportions for insured women from this study were This is a
significant factor where health access and affordability can pose grave challenges towards
ANC utilization, gravitating towards suboptimal utilization and compromised quality of care.
Health insurance can provide women with financial protection, making ANC services more
affordable and accessible. With insurance coverage, women are more likely to seek care early

in pregnancy and attend the recommended number of ANC visits.

In many Sub-Saharan African countries, out-of-pocket payments for healthcare services,
including ANC, can be a significant barrier to access (111). Health insurance can help reduce
these financial barriers by covering the costs of ANC services, such as consultations,
laboratory tests, and medications. Health insurance coverage often promotes a culture of
regular healthcare utilization. These findings were similar with a study on migrant workers in
China (112) . In a nutshell, women with insurance are more likely to view ANC as an essential
component of their pregnancy care and are, therefore, more likely to attend ANC visits as

recommended.

Although access to health insurance has been proven to have a positive impact on healthcare
utilization, those without access may be reluctant to comply with the recommended ANC visits.
A scoping review on barriers and facilitators to healthcare conducted in sub-Saharan Africa
agrees with this notion (111). This therefore impacts on uptake of ANC and results in sub-
optimal utilization of ANC.

The association between health insurance and ANC utilization in Sub-Saharan Africa is
generally positive, as insurance coverage can reduce financial barriers and promote timely
and regular care. However, it is essential to consider variations in insurance schemes, quality
of care, and socioeconomic factors that can influence how health insurance affects ANC

utilization in different contexts within the region.

The distance and access to healthcare services are critical factors associated on the utilization
of ANC (ANC) in Sub-Saharan Africa. This significant factor was reported from 7 studies
included in this review (60,65-67,71,101,109). The region faces unique challenges related to
geographical barriers, infrastructure, and healthcare delivery, which can impact the use of
ANC services. In many parts of Sub-Saharan Africa, particularly in rural areas, health facilities

may be far away with challenging terrain from the homes of pregnant women (113). According
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to the results of this review, 1 in 3 women utilizing ANC reported a big problem in health care

access.

The long distances and lack of transportation infrastructure can deter pregnant women from
seeking ANC services (114). This inevitably imposes undesirable health outcomes for
pregnant women and their unborn children. Afaya et al, reported that majority of women with
distance challenges had heightened odds of underutilization of ANC (27). Another study
conducted in Nigeria reported similar findings (26) and another in Tanzania (115). This is

consistent with the findings of this study.

In remote areas, health facilities may offer limited ANC services, which can discourage women
from seeking care if they believe that the services provided are insufficient. This was reported
in a study conducted on barriers to suing ANC services in the rural parts of Zimbabwe (116).
Perceptions of the quality of care at healthcare facilities is multifaceted and can positively or

negatively influence ANC utilization.

Lower socioeconomic status and limited education are associated with decreased ANC
utilization. These factors can intersect with distance and access challenges, making it more
difficult for disadvantaged women to access care. To improve healthcare access and
utilization, community-based interventions should be prioritized where women are serviced
closer to their homes. The concept of mobile clinics and transport subsidies may assist in

ensuring services are offered to pregnant women at their footsteps.

The place of residence is a significant factor associated with ANC (ANC) utilization in Sub-
Saharan Africa, where access to healthcare services varies widely between urban and rural
areas (35,65—-69,100,101). These findings were consistent with the findings of these studies
(26,33) while Yaya et al, reported that although rural women reported late for ANC, they were
less likely to attain inadequate visits (29). In general, urban areas tend to have better access

to healthcare facilities, including clinics and hospitals.

Subsequently, women living in urban areas are more likely to have greater access to ANC
services. The results of this review showed that 1 in 2 women from rural areas utilized ANC
optimally. In hindsight, rural areas often face significant challenges in terms of healthcare
infrastructure, transportation, and healthcare workforce shortages. Women in rural areas may
have limited access to ANC services, leading to lower utilization rates. The physical distance
between a woman's residence and the nearest healthcare facility offering ANC services can

greatly impact her likelihood of seeking care.
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In rural areas with few healthcare facilities, women may need to travel long distances to access
care, which can be a barrier. In many rural areas of Sub-Saharan Africa, poor road
infrastructure and limited availability of public transportation can make it difficult for pregnant
women to reach healthcare facilities for ANC appointments. Lack of reliable transportation can

discourage utilization.

Rural healthcare facilities may also face challenges, including inadequate staffing, equipment,
and supplies, which can affect the quality of ANC services and influence utilization (113,114).
Rural areas in Sub-Saharan Africa often have higher poverty rates, and poverty can be a
significant barrier to ANC utilization. Poor households may struggle to afford transportation
costs, and women may delay or avoid care due to financial constraints. Rural populations may
have lower levels of education, which can contribute to limited awareness of the importance

of ANC and a lack of understanding about its benefits.

The place of residence significantly influences ANC utilization, with rural areas often facing
more significant challenges in access to and utilization of ANC services. Addressing these
disparities requires a multifaceted strategy incorporating improvement in unfractured,
awareness and education, and addressing socioeconomic and cultural factors that impact
health seeking behavior.

The timing and frequency of ANC (ANC) visits are crucial factors associated with ANC
utilization in sub-Saharan Africa (SSA) (60,63,66,69,109). The results of this review showed
that 1 in 3 women reported for ANC in the first trimester of their pregnancy (<12 weeks). This
is one of the complex factors in this study as there was observed intersectionality between
sociocultural, economic, and geographical factors. As cited in a study by Chijioke (117),

women below the social gradient underutilized the ANC services.

In many SSA cultures, decisions about healthcare are often made by family members or elders
(110). This can affect when a pregnant woman seeks ANC and how frequently she attends
which also influences how ANC is utilized. The timing and frequency have been reported in
various studies and the associated factors detailed out. The maternal age (29) with older
women seeking timely booking as opposed to younger girls, was found to influence ANC

timing and frequency.

In rural areas of SSA, long distances to healthcare facilities and lack of transportation options

can delay the initiation of ANC and make frequent visits challenging (118). Poverty and the
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cost of healthcare services can daunt pregnant women from attending ANC visits, especially
if they need to pay for services or transportation where out-of-pocket method of payment

remains prevalent.

The availability of healthcare facilities and skilled healthcare providers can affect ANC
utilization. In some remote areas, facilities may be scarce or inadequately staffed. Concerns
about the quality of care provided at healthcare facilities can discourage women from attending

ANC visits. This includes issues related to staff attitudes, waiting times, and perceived neglect.

Differences in national ANC guidelines and policies can influence women's understanding of
when and how often they should access ANC visits. The timing and frequency of ANC visits
in sub-Saharan Africa are influenced by a complex interplay of cultural, economic, geographic,
and healthcare system factors (8,50,77). To improve ANC utilization in the region, it is
essential to address these factors through targeted interventions, such as community
education, reducing financial barriers, improving healthcare infrastructure, and promoting
culturally sensitive care. Ensuring that women have access to early and regular ANC is critical
for improving maternal and child health outcomes in SSA.

Subsequently, addressing these multifaceted determinants requires comprehensive,
evidence-based interventions tailored to the sociocultural, economic, and geographic contexts
of diverse communities. By addressing barriers and enhancing facilitators of ANC access,
policymakers and healthcare providers can promote equitable access to quality maternal
healthcare services and ultimately improve maternal and neonatal health outcomes across

the region.

5.1. Limitations
Language barriers where studies written in languages other than English were excluded from

the study synthesis as there was no interpreter. A reduced number of studies (sample size)
where articles that did not meet the eligibility criteria were excluded including qualitative
studies. One study that met the inclusion criteria could not be used for meta-analysis due to

its aggregated data.

5.2. Strengths of the study
The databases used for this review were a considerable number ascertaining the robustness

of the studies obtained. This review further incorporated the subgroup analysis based on the

outcome definition to highlight the prevalence effect estimates across the different subgroups.
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This review is the first after the revision of ANC visits from four to eight or more by the WHO
in 2016.
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Chapter 5. Conclusion and recommendations

The journey through the intricate landscape of ANC (ANC) utilization has illuminated a myriad
of factors shaping maternal healthcare-seeking behavior. From predisposing factors rooted in
demographic and sociocultural attributes to enabling factors facilitating ANC access and need
factors reflecting individuals perceived or actual healthcare needs, the discourse surrounding
ANC utilization has been rich and multifaceted.

This study based on existing research has highlighted the pivotal role of maternal age,
education, marital status, and socioeconomic status as influential determinants of ANC
utilization. These factors, intertwined with broader social dynamics and cultural norms, paint
a complex picture of maternal healthcare-seeking behavior, emphasizing the need for targeted
interventions that address the diverse needs of women across different socioeconomic strata

and cultural contexts.

It is imperative to recognize that the quest for improved ANC utilization transcends mere
statistical analyses and prevalence rates. It is a call to action from the direct service delivery
partners, implementing partner ministers and their District Health Management Teams-a call
to dismantle the barriers that impede access to essential maternal healthcare services and to
build bridges that foster inclusivity, equity, and empowerment for all women, regardless of their

social, economic, or cultural backgrounds.

In light of these findings and insights gleaned from this study on ANC utilization and its
associated factors, the Ministers of Health, in collaboration with the District Health
Management Teams and supporting partners need to develop and implement culturally
sensitive education and awareness campaigns aiming at promoting the importance of ANC
utilization, particularly among marginalized and underserved communities. These campaigns
should emphasize the benefits of early and regular ANC attendance for positive maternal and
child health outcomes.

Sub-Saharan African countries should invest in strengthening healthcare infrastructure and
human resources to improve the availability, accessibility, and quality of ANC services. They
should foster community engagement and empowerment initiatives that empower women to

make informed decisions about their maternal healthcare. This can involve establishing
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community-based support groups, engaging community leaders as advocates for maternal

health, and addressing social determinants of health that impact ANC utilization.

The countries should leverage on the country’s domestic funds and provide financial support,
incentives to mitigate the economic barriers that hinder ANC utilization, such as transportation
costs, out-of-pocket expenses, and lost wages. This can include cash transfer programs,
vouchers for ANC services, and incentives for healthcare providers who deliver quality ANC

services.

Furthermore, SSA should prioritize research and evaluation efforts to continuously monitor
and evaluate ANC utilization patterns, identify emerging trends and barriers, and inform
evidence-based interventions. This includes conducting longitudinal studies, implementing
rigorous monitoring and evaluation frameworks, and fostering collaboration between

researchers, policymakers, and healthcare providers.

By embracing these recommendations and forging a collective commitment to maternal
health, we can pave the way for a future where every woman has equitable access to high-
quality ANC services, where every pregnancy is nurtured with care and compassion, and
where every child has the opportunity to thrive from the very beginning of life. Together, let us
embark on this transformative journey towards a brighter, healthier future for mothers and their
children.
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Table 5 Egger's test for small-study effects.

Number of studies = 17 RootMSE = 151.7

Std_Eff | Coefficient Std. err.  t  P>|t| [95% conf. interval]

slope | 43.88702 17.44569 2.52 0.024 6.702422 81.07162

bias | 42.62538 64.69772 0.66 0.520 -95.27455 180.5253

Small studies test

Egger’s statistical test

metabias p se, egger

Note: data input format theta se_theta assumed.

Egger's test for small-study effects:

Regress standard normal deviate of intervention

effect estimates against its standard error.

Test of HO: no small-study effects P =0.520

There is not enough evidence to reject the null hypothesis.
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Appendix 4. Studies included for factors determination based on regions of the SSA

Author_year | Regional_subgroup Study_design Year Outcome of interest Sample_size
Tessema et South-Africa Population based (DHS) Cross- 2016 Number of ANC visits in sub- 3036
al. 2022 sectional Saharan Africa

Tessema et Angola Population based (DHS) Cross- 2016 Number of ANC visits in sub- 14 379
al. 2022 sectional Saharan Africa

Tessema et Ethiopia Population based (DHS) Cross- 2016 Number of ANC visits in sub- 7590
al. 2022 sectional Saharan Africa

Tessema et Malawi Population based (DHS) Cross- 2016 Number of ANC visits in sub- 13515
al. 2022 sectional Saharan Africa

Tessema et Tanzania Population based (DHS) Cross- 2016 Number of ANC visits in sub- 7078
al. 2022 sectional Saharan Africa

Tessema et Zambia Population based (DHS) Cross- 2018 Number of ANC visits in sub- 7324
al. 2022 sectional Saharan Africa

Tessema et Benin Population based (DHS) Cross- 2017 Number of ANC visits in sub- 9030
al. 2022 sectional Saharan Africa

Tessema et Guinea Population based (DHS) Cross- 2018 Number of ANC visits in sub- 5487
al. 2022 sectional Saharan Africa

Tessema et Mali Population based (DHS) Cross- 2018 Number of ANC visits in sub- 6622
al. 2022 sectional Saharan Africa

Tessema et Nigeria Population based (DHS) Cross- 2018 Number of ANC visits in sub- 21911
al. 2022 sectional Saharan Africa
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Appendix 5. Data search strategy

Data bases

PubMed

Scopus

ProQuest

Exact search strategy

"Prenatal Care" OR “ante*natal
care”’[tw] OR “pre*natal care’[tw] AND
utili?ation* [tw] OR use*[tw] AND
"Women" OR women*[tw] OR
female*[tw] AND “sub*Saharan
Africa”[tw] OR Africa*[tw]

"Prenatal Care" OR “ante*natal
care”’[tw] OR “pre*natal care’[tw] AND
utilization* [tw] OR use*[tw] AND
"Women" OR women*[tw] OR
female*[tw] AND “sub*Saharan
Africa’[tw] OR Africa*[tw]

(fulltext(women of reproductive age) OR
fulltext(childbearing women) AND
fulltext(Antenatal) OR fulltext(care
prenatal) OR fulltext(Prenatal Care) OR
fulltext(prenatal care) AND fulltext(non-
antenatal attendees) AND
fulltext(utilisation antenatal care) OR
fulltext(prenatal care utilisation) AND
fulltext(prenatal health care utilization))
AND ((fulltext(women of reproductive
age) OR fulltext(childbearing women)
AND fulltext(Antenatal) OR fulltext(care
prenatal) OR fulltext(Prenatal Care) OR
fulltext(prenatal care) AND fulltext(non-
antenatal attendees) AND
fulltext(utilisation antenatal care) OR
fulltext(prenatal care utilisation) AND
fulltext(prenatal health care utilization))
AND pd(20100101-20221231))

Month and yr the
search was run

April, 2023

April, 2023

April, 2023

Any limits applied such as
publication date, language

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

# of references
retrieved for each
database

30

263
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Google Scholar

SABINET

EBSCO-Host

Total retrived
duplicates removed

imported

“women of reproductive age” OR
“childbearing women” OR “child bearing
women” AND "antenatal care" OR
"prenatal care" OR "antepartum care"
AND "antenatal care utilisation" OR
"prenatal care utilisation" AND "Sub-
Saharan Africa"

“wom*n of reproductive age” OR
“childbearing women” OR “child bearing
women” AND "antenatal care" OR
"prenatal care" OR "antepartum care"
OR "during pregnancy care"

AND "antenatal care utili#ation" OR
"prenatal care utili#ation" AND Sub-
Saharan Africa”

“wom*n of reproductive age” OR
“childbearing women” OR “child bearing
women” AND "antenatal care" OR
"prenatal care" OR "antepartum care"
OR "during pregnancy AND “antenatal
care non-attendees” OR “prenatal care
non-attendees” AND "antenatal care
utili#ation" OR "prenatal care utili#ation"

April, 2026

April, 2023

April, 2023

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

Language (English) Date-
01/01/2010 to 31/12/2022
study design (Quantitative)
age (15years-49years) region
(SSA)

176

201

686
14

505
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Appendix 6. JBI Cross-sectional quality assessment results

Barrow A. 2021.

Citation Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Ekholuenetale M, Benebo FO, Y Y Y Y U Y Y Y
Idebolo AF. 2020.

Negash WD, Fetene SM, Shewarega | Y Y Y Y U U Y Y
ES, Fentie EA, Asmamaw DB, Teklu

RE, et al. 2022.

Belay DG, Aragaw FM, Anley DT, Y Y Y Y U Y Y Y
Tegegne YS, Gelaye KA, Tessema

ZT. 2021.

Sserwanja Q, Musaba MW, Kamara Y Y Y Y U Y Y Y
K, Mutisya LM, Mukunya D. 2022.

Sserwanja Q, Mutisya LM, Musaba Y N Y Y N Y Y Y
MW. 2022.

Nxiweni PZ, rina, Oladimeji KE, Y Y Y Y Y Y Y Y
Nanjoh M, B, a L, et al. 2022.

Mulungi A, Mukamurigo J, Y Y Y Y U Y Y Y
Rwunganira S, Njunwa K, Ntaganira

J. 2023.

Tengera O, Nyirazinyoye L, Meharry | Y Y Y Y U Y Y Y
P, Rutayisire R, Rulisa S, Haile ZT.

2023.

Fagbamigbe AF, Olaseinde O, Y Y Y Y U Y Y Y
Setlhare V. 2021.

Ahinkorah BO, Ameyaw EK, Seidu A- | Y Y Y Y U Y Y Y
A, Odusina EK, Keetile M, Yaya S.

2021.

Ekholuenetale M, Nzoputam ClI, Y Y Y Y U U Y Y
Barrow A. 2021.

Ml, u C, Matsena-Zingoni Z, Y Y Y Y U Y Y Y
Musenge E. 2022.

Anaba EA, Afaya A. 2022. Y Y Y Y U Y Y Y
Birhanu S, Demena M, Baye Y, Y Y Y Y U Y Y Y
Desalew A, Dawud B, Egata G.

2020.

Tessema ZT, Tesema GA, Y Y Y Y N Y Y Y
Yazachew L. 2022.

Ekholuenetale M, Nzoputam ClI, Y Y Y Y U U Y Y
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Sserwanja Q, Mutisya LM, Musaba
MW. 2022.

%

100.0

94.44

100.0

100.0

5.55

83.33

100.0

100.0
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Additional table 1. Analytical Cross-Sectional studies included for analysis.

FO, Idebolo AF. 2020 (47)

https://doi.org/10.1371/jour
nal.

pone.0239855

and Health Survey—
2018

immigrant vs Native),
Religious background
(Christianity, Islam and
African Traditional
Religion (ATR)/others),
Total number of
children ever born:1—
2,3-4 and over 4
children, Maternal
educational attainment:
no formal education,
primary and secondary
or higher education,

7,936 women of
reproductive age
who became
pregnant and
had given birth
after the new
guideline of
eight ANC
contacts was
endorsed were
included in this
study.

Study Country Setting/context Participant Groups Outcomes Main description of results
characteristics measured

Ekholuenetale M, Ghana The Ghana Malaria women'’s educational A total sample of | Uptake of eight or The weighted prevalence of

Nzoputam CI, Barrow A. Indicator Survey of achievement, income 1404 women of more ANC contacts. | eight or more ANC contacts

2021 (62) 2019 (GMIS) quintiles, age (year): reproductive age was 41.9% (95% ClI: 37.9—
15-24, 25-34, 35+; who had given “Number of 45.9%).

http://doi.org/10.2147/I3W residential status: birth following antenatal visits

H.S306302 urban, rural; religion: the criteria of during pregnancy?” | Similarly, 33.0%, 37.7% and
Christianity, Islam, eight or more 42.6% prevalence of eight or
traditional/no religion; ANC contacts more ANC contacts were
timing to antenatal care | was initiated by estimated among women with
booking: late (after 1st | WHO, no formal education, primary,
trimester), early (within | considering 9 secondary, or higher,
1st trimester); health months of respectively. In addition,
insurance coverage: gestation. women from rich household
not covered, covered; had greater coverage of eight
household headship: or more ANC contacts (Conc.
male, female; pre- Index= 0.089; SE=0.019)
ceding birth interval: and educated women had
first born, <2years, 2— greater coverage of eight or
3years, 4 +years; more ANC contacts in Ghana
parity: 1-2, 3-4, 5+; (Conc. Index= 0.053; SE=

0.017) (all p<0.001)
Ekholuenetale M, Benebo Nigeria Nigeria Demographic Family mobility (internal | A total sample of | The frequency of The prevalence of eight or

ANC contacts with
doctors, nurses,
and midwives

more ANC contacts in Nigeria
was approximately 17.4%
(95%CI:16.1%-18.7%).

Women with at least
secondary education were
2.46 times as likely to have
eight or more ANC contacts,
when compared with women
with no formal education.
Women who use media were
2.37 times as likely to have
eight or more ANC contacts,
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http://doi.org/10.2147/IJWH.S306302
http://doi.org/10.2147/IJWH.S306302

Maternal age: 15-19,
20-24, 25-29, 30-34,
35-39, 40-44, 45-49.
Marital status: never in
union, currently
married/living with a
partner and formerly in
union. Maternal
residential status
(urban vs rural)

when compared with women
who do not use media. For
every unit increase in the time
(month) of ANC initiation,
there was 53% reduction in
the odds of eight or more
ANC contacts. Rural women
had 60% reduction in the
odds of eight or more ANC
contacts, when compared
with their urban counterparts.

Tengera O, Nyirazinyoye

L, Meharry P, Rutayisire R,

Rulisa S, Haile ZT. 2023.
(71)

https://doi.

org/10.1371/journal.pone.0

284718

Rwanda

Rwanda Demographic
and Health
Survey(RDHS) 2019-
2020

age (15-24,25-34,35—
44,45 years and
above), marital status
(never married,
married/living together,
and
divorced/separated/wid
owed), education
(none, primary, and
secondary or higher),
household wealth index
(poor, middle, rich),
employment (no, yes),
health insurance (no,
yes), residence (rural,
urban), pregnancy
intention (wanted then,
wanted later, wanted
no more), distance to
nearest health care
facility (big problem, not
a big problem), birth
order (1st, 2nd, 3rd, 4th
child and above) and
ANC provider (doctor,
nurse or midwife,
auxiliary midwife).

The final sample
for the analysis
comprised of
6,039 women,
aged 15-49
years who had a
live birth within
the five years
preceding the
2019-20RDHS

The receipt of
adequate ANC

Overall, 27.6% of participants
received adequate ANC.

The odds of receiving
adequate ANC were higher
among those in the middle
household wealth index
(AOR1.24;1.04,1.48 and rich
index (AOR1.37;1.16,1.61)
compared to those in the poor
wealth index category.
Similarly, having health
insurance was positively
associated with receiving
adequate ANC
(AOR1.33;1.10,1.60). The
odds of receiving adequate
ANC were lower among
urban dwellers compared to
rural (AORO0.74;0.61,0.91); for
women who wanted
pregnancy later
(AORO0.60;0.52,0.69) or never
wanted pregnancy
(AORO0.67;0.55,0.82)
compared to those who
wanted pregnancy; for
women who perceived
distance to a health facility as
a big problem
(AORO0.82;0.70,0.96)
compared to those that did
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not; and for women whose
ANC was provided by nurses
and midwives
(AORO0.63;0.47,0.8), or
auxiliary midwives
(AORO0.19;0.04,0.82)
compared to those who
received ANC from doctors

Tessema ZT, Tesema GA,
Yazachew L. 2022. (60)

http://dx.doi.
org/10.1136/bmjopen-

2021-

Sub-
Saharan
African
countries

sub-Saharan African
countries’ recent DHS
data set from 2006 to
2018.

Maternal current age
(15-24, 25-34, 35 and
above), maternal level
of education (no
education, primary,
secondary, and above),

This study
comprised 300
575 women from
36 SSA
countries who
had at least one

Number of ANC
visits in sub-
Saharan Africa

The pooled magnitude of
eight or more ANC visits in
sub-Saharan African
countries was 6.8% (95% CI
6.7% to 6.9%).

049379 husband'’s level of child 5 years Residence, maternal
education (no before the education, husband’s
education, primary, survey. education, maternal
secondary, and above) occupation, wealth index,
and marital status media exposure,

(currently married, contraceptive use and
cohabitating) were the desired pregnancy were all
individual-level factors. positively associated with
Working status eight or more ANC visits in
(working vs not the multilevel logistic
working), healthcare regression analysis, whereas
access (major problem birth order was negatively

Vs minor problem), associated with eight or more
media exposure (no vs ANC visits

yes), desired preg-

nancy (yes vs no),

contraceptive use (yes

vs no) and birth order

(1, 2-4 and 5+)

Ahinkorah BO, Ameyaw sub-Saharan | Demographic and Age of women at A sample of Timing of ANC visits | Most of thewomen had < 8

EK, Seidu A-A, Odusina Africa Health Survey data childbirth (219, 20-24, 6761 from and number of ANC | ANC visits that ranged from

EK, Keetile M, Yaya S. collected in 2018 in 25-29, 30-34, 35— Nigeria, 1973 visits 82.2% in Nigeria to 98.5% in

2021. (109)

http://doi.
org/10.1136/bmjopen-

2022-

sub-Saharan Africa

39,240), residence
(urban vs rural), religion
(Christians,Muslims
and others), birth order
(1-2, 3-4,25),
pregnancy intention (no
vs yes) and polygyny

from Mali, 1690
from Guinea and
1570 from
Zambia currently
married women,
who gave birth
in the last 0—12

Zambia as well as first ANC
visit > 3months of gestation,
with variations ranging from
61.5%in Zambia to 82.4% in
Nigeria.
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(monogamous,
polygamous as first
wife, polygamous as
second wife orlatter).
Health insurance
coverage (no vs yes),
wealth quintile
(poorest,poorer,
middle, richer, richest),
husband'’s highest
educational level (no
education, primary,
secondary, tertiary)and
the difference in age
between husband and
wife(wife older or same
age with husband,
husband 1-5years
older, husband 6-10
years older, husband
more than 10 years
older)

months prior to
the month of
interview

With timing of antenatal care
visits, getting money needed
for treatment (aOR = 1.38,
95% Cl = 1.03—
1.92)influenced early timing
of antenatal care visits in Mali
whereas getting permission to
visit the health facility (aOR
=1.62, 95% Cl = 1.15-2.33)
motivated women to have
early timing of antenatal care
visits in Guinea. We found
thatwomen who considered
getting money needed for
treatment as not a big
problem in Nigeria were more
likely tohave the
recommended number of
antenatal care visits (aOR =
1.38, 95% Cl=1.11-1.73). On
the contrary, inGuinea,
Zambia and Mali, getting
permission to visit health
facilities, getting money for
treatment, distance to
thehealth facility and not
wanting to go alone were not
barriers to having=8 antenatal
care visits

Fagbamigbe AF,
Olaseinde O, Setlhare V.
2021. (66)

https://doi.org/10.1186/s12

884-021-03837-y

Nigeria

2018 Nigeria
Demographic Health
Survey

Maternal age (15—
19,20-24,25-29, 30—
39, 40-49 years),
education (no
education,primary,
secondary and higher),
spouse education
(noeducation, primary,
secondary and higher),
employmentstatus
(currently employed or
not), spouse
employmentstatus
(currently employed or

A totalof 41,821
women aged
15-49 years
were
interviewed

The number of ANC
contacts

About 25 % of the women
had no ANC contact, 58 %
had at least 4 contacts while
only 20 % had 8 or more ANC
contacts.

The highest rate of 8 or more
ANC contacts was in Osun
(80.2 %), Lagos (76.8 %),
and Imo(72.0 %) while the
lowest rates were in Kebbi
(0.2 %), Zamfara (1.1 %) and
Yobe (1.3 %). Respondents
with higher education were

79


https://doi.org/10.1186/s12884-021-03837-y
https://doi.org/10.1186/s12884-021-03837-y

not), access to media
(atleast one of radio,
television, or
newspaper),
householdwealth index
(low, middle, and high),
women’s auton-omy
using who decides
respondents health
care accessas a proxy
(respondent alone,
respondent/spouse,
andspouse alone).
Others are birth interval
(firstborn, < 36months,
and > = 36 months),
birth order (1, 2, 3, 4
and5+), children ever
born (1-2, 3—4, 4+),
current maritalstatus
(currently married or
living together (living
inunion),
divorced/separated/wid
owed, never
married),place of
residence (rural/urban),
religion (Islam, Chris-
tianity, others), and
ethnicity (Hausa/Fulani,
Igbo, Ibibio,Yoruba and
others). Family mobility
(had stayed less than
five years at residence
or not), wantedchild
when became pregnant
(then, later or not
more),household
headship (male or
female), health
insurancecoverage
(yes or no), acceptance

twelve times (adjusted
relative risk (aRR): 12.46, 95
% CI: 7.33-21.2), having
secondary education was
thrice (aRR: 2.91, 95 % CI:
2.35-3.60), and having
primary education was twice
(aRR: 2.17,95 % CI: 1.77—-
2.66) more likely to make at
least 8 contacts than those
with no education.
Respondents from
households in the richest and
middle wealth categories
were 129 and 67 % more
likely to make 8 or more ANC
contacts compared to those
from households in the lowest
wealth category respectively.
The likelihood of making 8
ANC contacts was 89 and 47
%higher among respondents
from communities in the least
and middle disadvantaged
groups,
respectively,compared to the
most disadvantaged group.
Other significant variables
were spouse education,
health caredecision making,
media access, ethnicity,
religion, and other community
factors.
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of wife-beating (yes or
no)

Negash WD, Fetene SM, Ethiopia 2016 Ethiopian Age of the women (15— | A total of 4757 Quality of antenatal | The magnitude of quality of
Shewarega ES, Fentie EA, Demographic and 24, 25-34 and 35-49). | weighted care (ANC) ANC in Ethiopia was 22.48%
Asmamaw DB, Teklu RE, Health Survey. Resident (Rural, sample of (95% CI: 21.31% to 23.69%).
et al. 2022. (63) urban).Women pregnant women
education level (No from 18 January Educational status; primary
formal education, 2016 to 27 June (AOR=1.34; 95%CI: 1.06 to
http://dx.doi. primary education and 2016 1.68) and secondary
0rg/10.1136/bmjopen- secondary and higher (AOR=2.46; 95%CI: 1.76 to
2022- education). Women 3.45), middle (AOR=1.31;
063426 occupation (Not 95%CI: 1.01 to 1.72) and rich
employed, employed). (AOR=2.08; 95%CI: 1.59 to
Partner education level 2.72) wealth status, being
(No formal education, married (AOR=2.34;
primary education, and 95%CIl:1.08 to 5.10) and four
secondary education or more ANC (AOR=2.01,
and higher). Wealth 95%CI:1.67 to 2.40) were
index, Timing of first statistically significant
ANC in months, associated factors of quality
Number of ANC visits ANC in Ethiopia.
(=3, >3.<4, 24). Birth
order 1, 1-4 and 25).
Marital status (Married,
unmarried)
Belay DG, Aragaw FM, Ethiopia Ethiopia’s nine regions maternal age, marital A total of 10,184 | Delayed first ANC Overall, 77.69, 73.95, and

Anley DT, Tegegne YS,
Gelaye KA, Tessema ZT.
2021. (65)

https://doi.org/10.1186/s12
889-021-11614-x

and two city
administrations

status, maternal
education, household
size, household head,
and house-hold wealth,
parity, ever had
terminated pregnancy,
insurance coverage,
and pregnancy
desirability, media
exposure, place of
residence, region,
perception of distance
from the health facility,

women (2061 in
2005, 3366 in
2011, and 4757
in 2016) All
reproductive age
women (15-49)
who had given
birth in the 5
years before to
each survey and
had ANC follow-
up for the most
recent birth

visit

67.61% of women had
delayed their first ANC visit in
2005, 2011, and 2016 EDHSs
respectively.

Women education [AOR =
0.71; 95%CIl; 0.60, 0.84],
unwanted pregnancy [AOR =
1.41;95%Cl; 1.04, 1.89],and
rural residence [AOR =
1.68;95%Cl; 1.19, 2.38] have
significantly associated with
delayed first ANC visit. The
spatial analysis revealed that
delayed first ANC visit varies
in each EDHS period. The
SaTScan analysis result of
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EDHS2005 data identified
122 primary clusters located
between the border of Oromia
and Eastern SNNPR regions
(RR =1.30, LLR = 32.31,P-
value< 0.001), whereas in
2011 EDHS, 145 primary
clusters were identified in
entire Tigray, B/Gumuz,
Amhara western part of Afar
and northwest Oromia
regions (RR =1.30, LLR =
40.79,P-value< 0.001).
Besidesin 2016 EDHS,198
primary clusters were in the
entire SNNPR, Gambella,
Northen B/Gumuz, and
westernOromia regions. (RR
=1.35, LLR = 83.21,P-value<
0.001)

Birhanu S, Demena M,
Baye Y, Desalew A,
Dawud B, Egata G. 2020.
(64)

https://us.sagepub.com/en-
us/nam/open-access-at-
sage

Ethiopia

Public health facilities
in the Harari region

Age (15-19, 20-24, 25-
29, 30-34, 35-39, 40-
44, 45+), religion
(Muslim, Orthodox,
Protestant), residence
(urban, rural), Ethnicity
(Oromo, Amhara,
Gurage, Others),
Educational status (No
formal education,
Primary,Secondary and
above?2), Occupation
(Housewife, Merchant,
Employed,Daily
labourer, Farmer,
Student), Partner’s
educational status (No
formal education,
Primary, Secondary
and above, Has no
partner), Marital status
(Married, Unmarried)

531 Pregnant
women who
were registered
for ANC service
during the data
collection period

Satisfaction

The magnitude of pregnant
women’s satisfaction with
antenatal care services was
70.3% (95% confidence
interval (C1)=66.4%—74.3%).

Receiving antenatal care
services from the hospital
(adjusted odds ratio
(AOR)=2.44, 95% CI=1.50—
3.98), did not attend formal
education (AOR=2.53, 95%
Cl=1.52-4.20) and attended
primary education
(AOR=2.17, 95% CI=1.17—
4.04), having a repeated visit
to antenatal care (AOR=4.62,
95% Cl=2.98-7.17), initiating
antenatal care services within
the first trimester (AOR=1.74,
95% Cl=1.12-2.71), having
no history of stillbirth
(AOR=2.52, 95% CI=1.37—
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4.65), and waiting for no more
than 30min in the health
facility to get service
(AOR=2.31, 95% CI=1.28-
4.16) were factors associated
with pregnant women'’s
satisfaction with antenatal
care services
Region-Orthodox 113
Muslims 384
Protestant 19

Sserwanja Q, Musaba
MW, Kamara K, Mutisya
LM, Mukunya D. 2022. (69)

https://doi.org/10.1186/s12
913-022-08594-y

Sierra Leone

Sierra Leone
Demographic and
Health Survey (UDHS)
2019

Maternal age, wealth
index, level of
education, place of
residence, region,
marital status, working
status, ANC timing of
first contact, sex of
household head,
household size,
woman’s religion,
parity, exposure to
newspapers, exposure
to television (TV),
exposure to radio,
internet use, having
problems with getting
permission to seek
help, having problems
with distance to the
nearby health facility
and being visited by a
field-worker.

5,432 women
aged 15 to
49years who
had a live birth,
within three
years preceding
the survey

The total number of
ANC contacts

Out of 5,432 women, 2,399
(44.8%) (95% Cl: 43.1-45.7)
had their first ANC contact in
the first trimester and 1,197
(22.0%) (95% ClI: 21.2-23.4)
had eight or more ANC
contacts.

Women who had their first
ANC contact after first
trimester (adjusted odds ratio,
aOR, 0.58, 95% CI 0.49—
0.68) and women aged 15 to
19years had less odds of
having eight or more contacts
(aOR 0.64, 95% CI 0.45 to
0.91). Working (aOR 1.33,
95%CIl 1.10 to 1.62) and
wealthier women had higher
odds of having eight or more
contacts compared to poorer
ones and those not working
respectively. Women residing
in the southern region, those
using internet and less
parous (less than five)
women were associated with
higher odds of having eight or
more ANC contacts. Women
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who had no big problem
obtaining permission to go
health facilities also had
higher odds of having eight or
more ANC contacts
compared to those who had
big problems

Sserwanja Q, Mutisya LM,
Musaba MW. 2021. (100)

https://doi.org/10.1186/s12
905-022-01594-4

Uganda

2016 Uganda
Demographic and
Health Survey (UDHS

Exposure to media
(newspaper, magazine,
radio, TV), place of
residence (rural and
urban), and the region
of residence (Central,
East, West and North).
household size (less
than six and six), sex of
household head (male
and female), and
above, age (15-24, 25—
34 and 35-49), parity
(less than 4 and above
4), work-ing status (yes
and no), marital status
(married and not
married), education
level of the women and
the partner (no
education, primary,
secondary, and tertiary)

10,152 women
aged 15-49
years who had a
live birth within
five years
preceding the
survey

Early initiation of
ANC

Almost a third of the women
(2953/10,152, 29.1%, 95% ClI
27.9-29.6) initiated their first
ANC contact in the first
trimester.

Women who listened to radio
at least once a week
(adjusted OR (aOR 1.14,
95% CI 1.01-1.30) and those
who watched television less
than once a week (aOR 1.28,
95% CI 1.07-1.53) had
higher odds of initiating ANC
earlier compared to their
counterparts not exposed to
radio and television
respectively.

Nxiweni PZ, rina, Oladimeji

KE, Nanjoh M, B, a L, etal.

2022. (68)

https://doi.org/10.3390/wo
men2030027

South Africa

South African
Demographic Health
Survey (DHS)
conducted from 1998 to
2016.

Age, marital status,
educational status,

ethnicity, provinces,
place of residence,

wealth index,

67,645 women
across South
Africa

Utilization of
Antenatal Care
Services

In South Africa, 21.0% of
mothers had used ANC
services.

Higher odds of seeking
prenatal care were found in
women aged 35 years and
older (cOR = 1.26, 95% ClI;
1.08-1.47, p = 0.003),
married or cohabiting (COR =
1.13, 95% ClI; 1.004-1.27)
observed, p = 0.043), higher
level of education (tertiary
education: cOR = 0.55, p =
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0.001), female residents in
urban areas (cOR =1.35,
95% ClI; 1.20-1.52,p =
0.001), higher wealth index
(cOR =1.32, 95% CI; 1.15—
1.51, p = 0.001), employed
(cOR =1.48, 95% CI; 1.29—
1.70, p = 0.001) and media
exposure (COR = 1.27, 95%
Cl; 1.12-1.44), p = 0.001).
Ethnicity Black African-
58,172; white 2256; coloured
5692; Indians 1261

Mulungi A, Mukamurigo J,
Rwunganira S, Njunwa K,
Ntaganira J. 2023. (67)

https://www.panafrican-
med-
journal.com//content/article
[44174/full

Rwanda

Rwanda demographic
health survey 2019-
2020

Age in years, number
of children, place of
residence, place of
ANC, marital status,
pregnancy (wanted or
unwanted), woman's
education, problem
with distance to

health facility, covered
by health insurance,
wealth quintile,
husband’s education,
woman's employment
status, partner’s
employment status,
knowledge of menstrual

cycle. 22, 95% CI: 1.5-3.2),
woman’s  occupation:
informal (AOR 2.3
95% Cl: 15-3.7) and
unemployment (AOR 2.3.
95% CI: 1.4-3.7)

6,039 women
that had had a
pregnancy in
the 5 years
preceding the
survey.

Delayed ANC

The number of children 4-6
(AOR =1.4,95% CI: 1.2-1.6)
and 7 or more children
(AOR = 1.5, 95% CI: 1.5-
2.1) versus less than 3

children, unwanted
pregnancy (AOR = 1.7,
95% CI: 1.5-2.0), not

covered by health
insurance (AOR = 14, 95%
Cl: 1.2-1.6), woman's
education level: no
education (AOR 2.6, 95% CI:
1.6-4.1), primary education
(AOR 2.5, 95% CI: 1.6-3.7),
secondary education (AOR

Mlandu C, Matsena-
Zingoni Z, Musenge E.
2022. (59)

https://doi.org/10.1371/jour
nal.pgph.0000534

East African
countries
(Democratic
Republic of
Congo,

Demographic Health
Surveys data
(Democratic Republic
of Congo (2007-
2013/14), Kenya
(2008-2014), and

Residence, mother’s
education, birth order,
household size, and
house hold wealth.

A total sample
size of 42,719
DRC, Kenyan,
and Tanzanian
women aged 15
to 49 years, who

Late ANC initiation

The results showed that the
odds of late ANC initiation
were significantly higher
among women with primary
or no education in the first
survey
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Kenya, and
Tanzania)

Tanzania (2010-
2015/16)

had a live birth
in the five years
preceding each
DHS survey
between 2007
and 2016.
Women who
attended at least
one ANC visit

(AOR:1.26;95%Cl:1.10-1.44)
and second survey
(AOR:1.33;95%Cl:1.23—
1.43). Mothers with birth
order of two
(AOR:1.33;95%Cl:1.20-1.47)
and those with birth order of
three or more
(AOR:1.68;95%Cl:1.38—2.06)
had significantly greater odds
of starting ANC late in the first
survey. In the second
survey,mothers with birth
order of two
(AOR:1.22;95%Cl:1.14-1.31)
and those with birth order of
three or more
(AOR:1.45;95%Cl:1.26-1.66)
had significantly higher odds
of waiting longer to start
ANC.The results also showed
that the odds of delayed ANC
initiation were significantly
higher among women living in
households with five or more
members in the first survey
(AOR:1.21:95%C]l:1.08-1.34)
and second survey
(AOR:1.31;95%Cl:1.22—
1.40). The study also
established that women from
poor-income
(AOR:1.21;95%CI:1.06-1.39)
and middle-income
(AOR:1.29;95%CIl:1.10-1.50)
households had significantly
greater odds of initiating ANC
late in the first survey. These
findings were also observed
in the second survey, the
odds of delaying ANC
initiation were significantly
higher among women from

86




poor-income
(AOR:1.34;95%CIl:1.23-1.46)
and middle-income
(AOR:1.21;95%CI:1.10-1.33
households. The findings also
revealed that women residing
in rural areas had significantly
greater odds of late ANC
initiation
(AOR:1.21;95%CIl:1.12-1.31)
in the secondsurvey.

Anaba EA, Afaya A. 2022.
(35)

http://dx.doi.org/10.1136/b
mjopen-2021-058693

Ghana

2019 Ghana Malaria
Indicator Survey

Age, educational
status, religion,

ethnicity, wealth index,
region, type of place of

residence, health

insurance coverage

and parity.

2163 women in
the 2019 Ghana
Malaria Indicator
Survey among
women of
reproductive age
across the
previous 10
regions of
Ghana.

Late initiation and
underutilisation of
the recommended
eight or more
antenatal care visits
among women of
reproductive age.

About half (49%) of the
participants were between the
ages of 25 and 34 years;
mean (+SD)=30 (+7.10). The
majority (57%) of the
participants obtained less
than eight antenatal care
visits, while 32% initiated
antenatal care visits after the
first trimester. The significant
factors associated with the
late initiation of antenatal care
visits were age, region, and
parity (p<0.05). Factors
associated with
underutilisation of the
recommended eight or more
antenatal care visits were
marital status, wealth index,
parity, region, and place of
residence (p<0.05)
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Additional table 2. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended
items to address in a systematic review protocol*

Section and topic

Item No

Checklist item

ADMINISTRATIVE INFORMATION

Title:
Identification la Identify the report as a protocol of a systematic review (YES)
Update 1b If the protocol is for an update of a previous systematic review, identify as such (N/A)
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number PROSPERO
CRD42024478260
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of
corresponding author.
Marethabile Nthabiseng Mariti, University of The Witwatersrand, 2014166 @students.wits.ac.za. Ha-Mabote
Thoteng 1, Maseru Lesotho
Dr. Juliana Kagura, Univeristy of The Witwatersrand, juliana.kagura@wits.ac.za
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review.
Dr. Juliana Kagura, supervisor, and reviewer
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes;
otherwise, state plan for documenting important protocol amendments (N/A)
Support:
Sources 5a Indicate sources of financial or other support for the review (Self-funded)
Sponsor 5b Provide name for the review funder and/or sponsor (N/A)
Role of sponsor or funder 5¢c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol (N/A)
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known.

There is an existing literature that is inconsistent in reporting multilevel characteristics influencing antenatal care
utilization. These are context-specific and necessitate a systematic review to illuminate which factors influence
antenatal care utilization in SSA. This study will highlight areas of focus and inform the government, policymakers
on guidelines, and project implementors on the status of maternal health in sub-Saharan Africa, aiding in the
direction of limited resource allocation. (pg. 10)
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Obijectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions,
comparators, and outcomes (PICO)
1. To describe the proportions of antenatal care utilization among women of reproductive age in sub-Saharan
Africa from 2016-2023.
2. To determine factors associated with antenatal care utilization among women of reproductive age in sub-Saharan
Africa from 2016-2023. (pg. 10)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years
considered, language, publication status) to be used as criteria for eligibility for the review.
P=women of reproductive age (15-49years)
E=determinants of antenatal care (ANC)
Co=Sub-Saharan Africa
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other
grey literature sources) with planned dates of coverage.
A data search from PubMed, Google Scholar, EBSCO-Host (Global health), ProQuest (Public health), SABINET
African Journals and Scopus databases using keywords was conducted
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be
repeated.
PubMed (""Prenatal Care'" OR “ante*natal care”[tw] OR “pre*natal care”[tw] AND utili?ation* [tw] OR use*[tw]
AND "Women" OR women*[tw] OR female*[tw] AND “sub*Saharan Africa”[tw] OR Africa*[tw])
Study records:
Data management 1lla Describe the mechanism(s) that will be used to manage records and data throughout the review.
Studies will be uploaded on Mendeley referencing software for management and duplicate removals after the
completion of the search strategy.
Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the
review (that is, screening, eligibility and inclusion in meta-analysis)
Two independent reviewers will be working independently of each other for screening of eligible studies and critical
appraisal preceding data extraction for meta-analysis.
Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any
processes for obtaining and confirming data from investigators
Extraction will be conducted by 2 independent reviewers using a reputable software JBI. Disagreements will be
discussed, and consensus reached. The primary author will break ties and resolve conflict.
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data

assumptions and simplifications
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Extracted data will entail the author’s name, date of publication, date the study was conducted, sample size, number
of women who attended ANC, those who attained the recommended number and timing of ANC visits.

Outcomes and prioritization 13

List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with
rationale.

The outcome of interest for this review is antenatal care utilization which is defined in this context as antenatal care
visits of 8 or more with the first visit booked within the first trimester of pregnancy or within the first 12 weeks of
pregnancy.

Risk of bias in individual studies 14

Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the
outcome or study level, or both; state how this information will be used in data synthesis.

The critical appraisal of studies that meet the eligibility criteria will be conducted using the Joanna Briggs Institute
(JIBI) critical appraisal tools for cross-sectional studies. The primary author MM and reviewer MM will critically
appraise the studies for quality and biasness. This assessment tool comprises of 8 questions with 3 options, “yes”,
“no” and “unclear”. Studies that will be included will be those with clear methodology including but not limited to
inclusion criteria, study setting and participants characteristics, validity and reliability of results, identification and
accounting for confounding variables and the statistical analysis used. Those that will score 8 and above will be
considered for the inclusion in the final analysis.

Data synthesis 15a

15b

15¢

15d

Describe criteria under which study data will be quantitatively synthesised

The pooled proportions on effect sizes with 95% confidence interval were calculated. The significance level was at p-
value <0.05. Heterogeneity was conducted through Cochran’s Q statistics for heterogeneity and it was quantified
using 12 where 12 of >50% was reported as a significant heterogeneity (pg.16)

If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and
methods of combining data from studies, including any planned exploration of consistency (such as 12, Kendall’s 1)
Summary statistics through use of frequency tables and meta-analysis

Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)

Sensitivity analysis through resistance test of the studies included will be conducted for an outcome

If quantitative synthesis is not appropriate, describe the type of summary planned

Thematic synthesis of the associated factors

Meta-bias(es) 16

Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies)

Funnel plots for publication bias

Confidence in cumulative evidence 17

Describe how the strength of the body of evidence will be assessed (such as GRADE)

*1t is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.
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Funnel plot with pseudo 95% confidence limits
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Figure 13. Funnel plot for proportion of any resistance
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