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ABSTRACT

Background: The main objective of this study was to determine the individual and contextual
determinants of using eight or more antenatal visits among women of reproductive age in South
Africa. Over eight in ten pregnant women worldwide receive antenatal care (ANC) from a
qualified practitioner at least once, whereas 65% receive about four visits. For most countries,

not much is known about the new recommendations of eight or more ANC visits.

Methods: This study used secondary data from the 2016 South African Demographic and Health
Survey (SADHS). Three types of analyses were chosen; these included univariate, bivariate, and

multivariate analyses.

Results: The findings showed that age at birth, birth order, population group, marital status,
employment status, media exposure, place of residence, household wealth and province were
statistically associated with 8+ ANC visits (p<0.05). The findings also showed that the use of
8+ ANC visits fluctuates with age at birth. There was a high prevalence (18.5%) of 8+ ANC
visits among women whose first birth was at age 20-34 and those whose first birth was at age
35-49 (16.0%). Women with birth order 2-3 had the highest prevalence of 8+ ANC visits
(18.4%), followed by those with birth order 1 (16.8%). Women from the ‘other’ population group
had a higher prevalence of 8+ ANC visits (31.2%), followed by those from the coloured
population group (25.9%), while women from the black population group had the lowest
prevalence of 8+ ANC visits (16.0%). In reference to marital status, women who were currently
in union had a higher prevalence of 8+ ANC visits (19.2%) and those who were formerly in

union had a 17.9% prevalence of 8+ ANC visits.

Conclusion: The findings show that the use of 8+ ANC visits is low among women of
reproductive age in South Africa. The study findings revealed that factors such as age at birth,
birth order, population group, marital status, employment status, media exposure, place of
residence, household wealth and province were important factors in the use of 8+ ANC visits.
The findings further revealed that community-level factors were important in explaining the use
of 8+ ANC visits among women in the country. There should be a provision of more clinics in
rural areas; this will improve women's accessibility to maternal health facilities and shorten the
travelling time between their home and the nearby clinic, and therefore this will increase their
ANC attendance.
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CHAPTER ONE

INTRODUCTION

1.1 Background to the study

According to research, 86% of pregnant women receive antenatal care (ANC) worldwide from a
qualified practitioner at least once, whereas 65% receive about four visits (Adedokun & Yaya,
2020; World Health Organization, 2016). Every year, more than half a million maternal deaths
and 2.6 million infant deaths occur worldwide (Blencowe et al., 2016; Tufa et al., 2020). Nearly
830 women die every day because of pregnancy-related problems, with underdeveloped
countries accounting for 99% of these deaths (Tufa et al., 2020). For instance, higher maternal
and infant mortality rates in underdeveloped countries have been attributable to limited access
to services, illiteracy, and poor service as a result of scarcity of qualified medical professionals.
In Africa, the occurrence of at least eight ANC visits depends on the country. The prevalence
varies from 8% in the Republic of Benin to 17% in Nigeria (Ekholuenetale, Benebo, et al., 2020;
Ekholuenetale, Nzoputam, et al., 2020). The World Health Organization (WHO) encourages
ANC and recommends about eight visits, with the first one occurring during the first month of
pregnancy (Moller et al., 2017; World Health Organization, 2016). South Africa has also adopted
the WHO recommendations of at least eight ANC visits by pregnant women (Hlongwane et al.,
2021). The South African Department of Health advocates that pregnant women access ANC
services as early as early as they discover they are pregnant or as early as they miss their monthly
cycle (Jinga et al., 2019).

The use of quality ANC has been acknowledged as among the most successful ways of
decreasing maternal deaths (Adedokun & Yaya, 2020; Bhutta et al., 2014). ANC helps women
in preparing for childbirth and understand pregnancy and childbirth warning signs (UNICEF,
2019). Furthermore, ANC offers prenatal vitamins, hypertension medications to prevent
eclampsia, and tetanus vaccination, as well as medications to help stop the spread of HIV from
mother to child in the situation that pregnant women are HIV positive (UNICEF, 2019). For
instance, ANC is essential for the normal development of the infant inside the mother's womb;
it helps in the formation of a healthy baby who is immunized against diseases. To guarantee

adequate and appropriate care for women throughout pregnancy, the WHO formerly suggested



around four ANC appointments for each pregnant woman, which has now been increased to

eight sessions during the pregnancy (Adedokun & Yaya, 2020).

1.2 Statement of the problem

Even though the WHO proposes that women receive a minimum of eight ANC appointments
throughout their pregnancy to improve birth outcomes, there are presently very limited statistics
to show how many South African women are following this new recommendation of eight or
more ANC visits. The current information available in South Africa is derived from the outdated
recommendation of four or more antenatal visits (National Department of Health et al., 2019;
Odusina et al., 2021). ANC was made freely available in South Africa’s public health system to
overcome the problem of rising maternal and infant deaths. Conversely, women who are
pregnant, yet do not attend ANC services account for most of these deaths (World Health
Organization, 2016). The government recommended that women of reproductive age begin ANC
appointments at 14 weeks into their pregnancy, however, most women wait until 20 weeks to do
so, as a result, the government's efforts to considerably increase ANC uptake in South Africa
continue to be challenging (Ebonwu et al., 2018). Even though the government increased the
number of appointments from four to eight since April 2017, booking delays have been observed
in South Africa, where women arrive early at clinics but were offered an appointment to start
ANC later (Solarin & Black, 2013); Although this is an issue, this study does not focus on it.

In any case, South Africa has proven a higher level of ANC coverage, yet, late ANC initiation
remains a concern, as proven by studies from throughout the continent (Kaswa et al., 2018).
Nevertheless, information on women's ANC experiences was limited, more especially among
those who use public ANC services. As a result, it was essential to look into the factors that
contributed to the utilization of eight or more ANC to help in the establishment of policies that
can effectively prevent maternal deaths and deliver healthy newborns. The study focuses on the

use of eight or more antenatal care visits among women of reproductive age.

1.3 Main objective of the study

This study aims to determine the individual and contextual determinants of using eight or more

antenatal visits among women of reproductive age in South Africa.



1.3.1. Specific objectives of the study

The study aims to answer the following specific objectives:

e To examine the prevalence of using eight or more antenatal visits among women of
reproductive age by individual and contextual factors in South Africa.

e To investigate the multilevel factors associated with using eight or more antenatal visits
among women of reproductive age in South Africa.

1.4 Research questions

The study aims to answer the following research questions:

e What is the prevalence of using eight or more antenatal visits among women of
reproductive age in South Africa?

e What are the multilevel factors associated with using eight or more antenatal visits among
women of reproductive age in South Africa?

1.5 Significance of the study

The study's findings will help the society considering that ANC plays an essential part in
preventing and treating epidemics that may be harmful to women of reproductive age and their
unborn babies’ wellbeing. The widespread use of ANC by pregnant women justifies the demand
for more effective healthcare services. Thus, mothers who use this study as a motivation and
follow the recommendations of eight or more visits will minimize maternal and infant mortality
rates. Additionally, the study will help South African health planners to examine other factors
which prevent women from completing a minimum of eight ANC appointments and therefore

implement strategies to strengthen the health of women and children in country.

1.6 Scope of the study

The Study focused on a sample of 3036 women of childbearing age, using the South Africa
Demographic and Health Survey (SADHS) 2016. This was a weighted sample of women of
reproductive age.



1.7 Definition of concepts

Antenatal care - ANC is a means of detecting and educating women about high-risk pregnancies
so that they might have healthy childbirth outcomes (McNellan et al., 2019). It entails a series of
one-on-one sessions at a hospital or clinic with a midwife, an obstetrician, or a general
practitioner (GP) (Catling et al., 2015). This study focuses on the use of eight or more ANC visits

by women during pregnancy.

Women of reproductive age - In this study, women of reproductive age are identified as those
between the ages of 15-49, this is the period when women begin their menstrual cycle until they

reach menopause (Baheiraei et al., 2013).

1.8 Organisation of the study

This study is divided into five chapters, which include the following: the first chapter describes
the general background, problem statement, study’s objectives, research questions, significance
and scope of the study, along with definition of concepts. The second chapter reviews the
literature. The third chapter underlines the research methodology used for the study. It consists
of the study setting, data source, study design, description of the study variables, method of
analysis, limitations as well as ethical considerations. The fourth chapter provides the
interpretation of the results. The fifth chapter presents the research's discussion, conclusion, and

recommendations.



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter reviews the literature on individual and contextual determinants of using eight or
more antenatal visits among women in South Africa. Moreover, the chapter provides debates and
discussions on the determinants of ANC from both individual and contextual perspectives around

the world.

2.2 Current debates on antenatal care in Sub-Saharan Africa: a brief review

In Sub-Saharan Africa (SSA), several countries have significantly improved ANC visits,
however, maternal and infant deaths remains high (Musarandega et al., 2021). SSA has a higher
incidence of infant and maternal mortality despite having access to effective interventions (Obse
& Ataguba, 2021). For instance, ANC is a treatment that enhances the well-being of women who
are pregnant and their babies. However, between 2011 and 2016, only half of those who were
pregnant in SSA had about four ANC visits (Obse & Ataguba, 2021). Although there have been
reports of significant socio-economic disparities in ANC visits that disadvantage the poor, there
was insufficient information regarding the provision of ANC services and related disparities
(Obse & Ataguba, 2021). Several studies have examined factors influencing ANC utilization in
SSA countries, yet not many have been systematically summarized in SSA (Afulani, 2015;
Haruna-Ogun, 2018). Factors influencing ANC utilization in SSA occur at different levels,
including predisposing, enabling, and need factors (Okedo-Alex et al., 2019). These factors also
highlight the significance of multi-stakeholder inter-sectoral collaboration in reducing low ANC
utilization in SSA (Okedo-Alex et al., 2019).

2.3 Determinants of antenatal care use

2.3.1 Maternal age and age at birth

A study undertaken in South Africa proved that age was a determinant of ANC use (Juqu, 2021).
It had been discovered that women aged 35-40 had higher odds of using four or more ANC as

compared to women aged 15-19 years. Equally, in rural Zambia, women aged 35 and over were



even more likely to seek ANC, demonstrating a correlation between women's age and ANC
attendance (Jacobs et al., 2017; Muyunda et al., 2016). In comparison to these research results,
the younger women in Botswana were more aware and knowledgeable of ANC due to their
education and media coverage of essential services that educate on primary healthcare patterns,
whereas their older counterparts were intertwined with cultural and traditional values that limited
conversation on delivery experiences (Mathe, 2014, 2017). Meanwhile in Ghana, first-time
mothers had higher odds to begin ANC in the first month of pregnancy. The average age at birth
at which first-time mothers began attending ANC was three months (Manyeh et al., 2020).

2.3.2 Birth order

The number of ANC appointments was influenced by the child's birth order (Nketiah-Amponsah
et al., 2013). Malawian, Ugandan, as well as Zimbabwean women were more likely to receive
four or more ANC visits for first-order births than for higher birth order (Makate, 2016; Tessema
& Minyihun, 2021). On the other hand, in Haitian cities, as the birth order increased, the
likelihoods of having completed ANC appointments declined (Babalola, 2014). In SSA, birth
order was a good determinant of the utilization of ANC (Tessema et al., 2021). Correspondingly,
in Ethiopia, the child's birth order was correlated with attending four or more ANC services
(Muchie, 2017). The probability of initiating the first ANC visit on time was reduced when there
were six or more birth orders. Furthermore, in South Africa, women who had been pregnant
more than once or had a higher birth order delayed ANC initiation and, as a result, they attended

less visits (Ebonwu et al., 2018).

2.3.3 Population Group

In Sub-Saharan Africa, ethnic variations affected the attendance of ANC services (Okedo-Alex
et al., 2019). Wabiri et al. (2016) discovered that in South Africa, Black African women had
lower access to services than women of other races, which led to fewer visits for at least four or
more ANC visits. Statistics South Africa (2020) showed that women in the White population and
those from Asian or Indian backgrounds had an increased likelihood of having four or more ANC
appointments, whilst Black or African women had lower chances of doing so. In the Benin
Republic, ethnicity significantly influenced ANC use (Dansou et al., 2017). In Nigeria, Yoruba
and Igbo women had increased chances of ANC use when pregnant, and yet Hausa women had
lower odds to make the required frequency of visits (Nghargbu & Olaniyan, 2019).



2.3.4 Marital Status

A study in Botswana found that ANC visits improved with marriage, implying that married
women used ANC services more frequently, particularly in the initial stages of pregnancy than
women who were never married (Mathe, 2017). However, in South Africa, multiple married
women visited ANC facilities about four times, whereas unmarried ones had five or more
(Ebonwu et al., 2018; Juqu, 2021). In Rwanda, women who were unmarried, divorced or
widowed, had three times less the number of ANC visits than those in unions (Kpienbaareh et
al., 2022; Rurangirwa et al., 2017). Women in marriages said that their spouses encouraged them
to maintain a healthy lifestyle (Laksono et al., 2020). Moreover, in Ghana, unmarried women
were less likely than women in unions to make about four ANC appointments (Afaya et al.,
2020; Sakeah et al., 2017). For example, in Ghana, unmarried women were required to abstain
from sexual activities until marriage in hopes of avoiding public humiliation; as a result, most
women who may have been pregnant with no husband delayed ANC visits to avoid shame and
humiliation (Afaya et al., 2020).

2.3.5 Education

Educated women had higher odds of using ANC services, to effectively prepare for their
pregnancies, to use ANC services frequently and consistently, and to utilize trained providers
and medical facilities, positively linking a solid education background with safe delivery (Efendi
etal., 2017; Juqu, 2021). In South Africa, better educated women had increased chances of ANC
use in contrast to women with no formal education (Juqu, 2021). More than a quarter of women
who accessed ANC at the beginning of their pregnancy had a secondary and higher education
degree. Conversely, educated Zambian women had increased likelihood of ANC attendance as
opposed to uneducated women (Jacobs et al., 2017; Sserwanja et al., 2021). Furthermore, Afaya
et al. (2020) discovered that in rural Ghana, educational level had a high relationship with the

use of ANC services four or more times.

2.3.6 Employment status

The literature shows that one’s employment status has a major impact on ANC services and
attendance. In South Africa, about 70% of self-employed women followed the 2016
recommended ANC visits (Tsawe & Susuman, 2014). Meanwhile, Rwabilimbo et al. (2020)
discovered that in Tanzania, women who were legally employed had at least four or more ANC



visits, whereas informally employed women had about one to three ANC visits. A Cambodian
study revealed that women who held office positions had high probabilities of using ANC on
time and adequately (Chanda et al., 2020; Zhou et al., 2020). Additionally, women with
employment had easier access to ANC than those without employment (Ahuru & Omon, 2019;
Muhwava et al., 2016). This could be related to failure to cover the expenses related to ANC
visits, such as transportation and meals, although primary healthcare is offered completely for
free. In South Africa, transportation was highlighted as being the most expensive aspect of ANC
(Muhwava et al., 2016).

2.3.7 Media exposure

The use of mass media has been proven to be a successful method of reaching out to mothers on
a global scale and increasing the demand for maternal healthcare services, particularly in
countries that are still in the process of development (Acharya et al., 2015). Pregnant women
with media exposure experience were more likely than non-exposed women to seek maternal
healthcare during ANC visits, labor, and postpartum (Fatema & Lariscy, 2020). In Bangladesh,
women who read newspaper articles or started to watch live television had increased chances of
ANC use (Shahjahan et al., 2013). Likewise, in Ethiopia, women who used the radio and watched
television were more likely to begin ANC within the preferred timespan (Geta & Yallew, 2017).
Similarly, India and South Asia also observed a substantial connection between the media and
using ANC services during all three essential pregnancy stages (Dhawan et al., 2020; Fatema &
Lariscy, 2020).

2.3.8 Household wealth

Several studies found significant correlations between ANC and wealth (Fagbamigbe &
Idemudia, 2017; Feng et al., 2021). Women from upper socioeconomic quintiles were more
likely to receive ANC eight times as advised by the WHO (Feng et al., 2021). Likewise, it was
revealed in Ethiopia that participants from the upper socioeconomic class had a higher
probability of receiving the required ANC visits (Tsegaye & Ayalew, 2020; Yaya et al., 2017).
As shown in the studies, women in high-income households in South Africa had the
recommended ANC visits in 2016 than women in low-income households (Ousman et al., 2019).
In Indonesia, Laksono et al. (2020) reported that the wealthier a woman is, the greater her
chances of receiving four or more ANC appointments. Nevertheless, in Ghana individual wealth



status, affected the use of ANC services, although maternal healthcare services were provided at
no cost (Fagbamigbe & Idemudia, 2017; Feng et al., 2021).

2.3.9 Place of residence

The occurrence of ANC visits varies depending on where you live. In Sub-Saharan Africa, rural
areas had a negative impact on ANC service utilization (Banke-Thomas et al., 2017; Okedo-Alex
et al., 2019). This was ascribed to the restricted allocation of healthcare services in rural areas,
as well as the considerable distances to travel and transport expenses that impede ANC service
utilization regularly (Muhwava et al., 2016; Okedo-Alex et al., 2019). In South Africa, both rural
and urban women improved their attendance, nonetheless, rural women had lesser rates of
attending ANC services in comparison to urban women (Ousman et al., 2019). Correspondingly,
Noh et al. (2019) showed in Pakistan, women living in urban areas had a higher percentage of

receiving about four ANC appointments in comparison to those who live in rural settings.

2.3.10 Province

In South Africa, there were differences in the frequency of ANC attendance between provinces
(Mohamed, 2019). Nonetheless, one of the most prominent elements of this country's society is
inequality. This appears to be more noticeable in the area of healthcare access (Mohamed, 2019).
Research carried out by (Obuaku-lgwe, 2015) showed that there were clear healthcare disparities
between South African regions, with the Western Cape, which is dominated by white people,
providing exceptional healthcare services. ANC in South Africa is signified by major spatial
inequalities that are intimately connected to inequalities in socioeconomic status. All nine
provinces differ in terms of environment, population distribution, and development. Poor
provinces such as Limpopo and Mpumalanga have the poor infrastructure (including healthcare
facilities) along with poor health services (Jugqu, 2021), in contrast, rich and detailed regions like
the Western Cape and some parts of Gauteng have superior infrastructural developments (Juqu,
2021).



2.4 Theoretical framework

Andersen Behavioural Health Model

The theoretical framework used in this study was the behavioural model of health service
utilization developed by Andersen in 1968 (Andersen, 1968; Neupane et al., 2020). Andersen
built a model of health care utilization that examines three areas of health utilization
determinants: (ii) predisposing factors (ii) enabling factors (iii) need-based factors. The
predisposing factors include individual demographic and socioeconomic variables such as age,
gender, education, marital status occupation, and family size (Ntoimo et al., 2022). The enabling
factors comprise of resources present in both the family and the community (Feng et al., 2021).
Examples of family resources include socioeconomic level and geographic location of the
family. Community resources include the availability of healthcare providers and accessibility
to healthcare facilities (Feng et al., 2021). On the other hand, need-based factors include people's
perceptions of their own healthcare needs, whether they are private, social, or professionally
evaluated (Wolinsky, 1988). This shows that a woman's perspective on the general significance
of contemporary maternal care services versus traditional care practices can impact her decision
to use a health facility for maternity care requirements. This study focuses on the predisposing

and enabling factors.

2.5 Conceptual framework

The Andersen Behavioural Model Framework was used to classify the individual and contextual
factors associated with the use of ANC visits among women in South Africa. Andersen
established this multilevel model in 1968, incorporating individual and contextual determinants
of healthcare utilization (Andersen, 1968; Neupane et al., 2020). There were several layers to it,
which includes the external world, demographic traits, health behaviour, and outcomes. The
study variables related to those of Andersen include predisposing factors namely, age, education,
marital status, and employment status. In addition, it includes enabling factors, namely,
household wealth. This method examines access indicators along with the external and internal

healthcare environments that affect who can access and use healthcare services.
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Figure 2.1: Conceptual framework depicting the multilevel determinants of antenatal care
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CHAPTER THREE

METHODOLOGY

3.1 Study location

This study was based among women in the Republic of South Africa (RSA), which has nine
provinces divided into two sections: urban and rural areas. South Africa's mid-year population
in 2020 was 59.62 million, with roughly 30.5 million females (Statistics South Africa, 2020).
The urban population accounts for 67.4%, while the rural population accounts for the remaining
32.6%. The majority of South Africans are black, accounting for 48.64% of the overall
population. Coloureds and whites account for 10% of the population, with Indians accounting
for 1.545% (Statistics South Africa, 2020). According to Statistics SA, between 2019 and 2020,
South Africa’s life expectancy was 64.7 years (Statistics South Africa, 2020).

3.2 Research design

This study utilized a descriptive cross-sectional research design. Descriptive research design is
beneficial since it helps gathering information that depicts characteristics of the phenomenon by
asking individuals about their views, attitudes, and values (Veal, 2017). The design depicts things
as they are. In this case, the descriptive research design was utilized to fulfil the study's primary
objective. This study used the quantitative approach. The quantitative approach is dependent on
quantity and amount measurement. A quantitative approach is a statistical method for describing
and quantifying the observation of materials or attributes (Wilson et al., 2017).

3.3 Data source

This study used data from the 2016 South Africa Demographic and Health Survey (SADHS)
(National Department of Health et al., 2019). The (SADHS) is the country's third Demographic
and health survey (DHS), following surveys in 1998 and 2003. The SADHS adopted a two-stage
stratified sample design with primary sampling units (PSUs) being sampled using probability
equivalent to size in the first stage and dwelling units (DUs) being sampled using systematic
random sample during the second (National Department of Health et al., 2019). It generated a

representative sample of 9878 women who were qualified to take part in the individual women
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survey (National Department of Health et al., 2019). However, 8514 women aged 15-49
completed the survey, yielding an 86.2% response rate (National Department of Health et al.,
2019).

3.4 Study sample

The study was restricted to 3036 South African women of childbearing age. The sample is based

on women who had a live birth five years preceding the survey.

3.4.1 Study inclusion and exclusion criteria

Women aged 15-49 years as of the survey's commencement who answered the question about
the number of times they had ANC during their pregnancy were included in this study, and all

those who did not fall within this category were excluded.

3.5 Description of study variables

Dependent variable

The dependent variable used in this study was the use of eight or more ANC visits. The dependent
variable was based on the question directed to women asking, “How many times did you receive
antenatal care during this pregnancy?” Based on their response, women who reported that they
attended eight or more ANC were coded as 1 and O otherwise. The variable used to create the

dependent variable is based on variable m14 on the women’s file.

Independent variables

The independent variables selected for this study were: age at birth, birth order, population group,
marital status, education, employment status, media exposure, household wealth, place of

residence and province. These variables are briefly described in Table 3.1.

Table 3.1: Description of the study variables
Variable Definition Code Variable Definition Code Variable Definition Code

Received eight or more ANC Women who reported that they | 0= No
visits received eight or more ANC
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Variable Definition Code

Variable Definition Code

Variable Definition Code

1=Yes
Age at birth Age of respondents at birth 1=<20
2=20-34
3=35-49
Birth order Birth order of respondents 1=1
2=2-3
3=4-5
4= 6+
Population group Population group (r_ace) of the 1= Black,
IncaniAsian aswell as white | 2 CO0UTed
population groups) 3= Other

Marital status

Respondents were asked
whether they were married/in a
union or not

0= Never in union
1= Currently in union

2= Formerly in union

Education level

Highest level of education
attained by the respondents

0= No education
1= Primary
2= Secondary+

Employment status

Current employment status of
the respondents

0= Not employed

1= Employed
Household wealth Household socioeconomic 1= Poor
status 2= Average
3= Rich
Media exposure Respondents were asked 0= No,
whether they were exposed to 1= Yes
the media (radio, TV,
newspaper) or not
Place of residence Respondent's place of residence | 1= Urban
2= Rural

Province

Respondent's province of
residence

1= Western Cape
2= Eastern Cape
3= Northern Cape
4= Free State

5= KwaZulu-Natal
6= North West

7= Gauteng

8= Mpumalanga

9= Limpopo
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3.6 Method of analysis

Stata version 14 was used for the study. The study focused on women aged 15 to 49 when the
survey was conducted. For this study, three types of analyses were chosen; these include
univariate, bivariate, and multivariate analysis. The bivariate analysis, with a chi-square test (y?),
was used to estimate the use of eight or more antenatal care visits. Multivariate multilevel logistic
regression was used to analyse individual/household-level and community factors in determining
eight or more antenatal use due to the data set's hierarchical structure. Multilevel modeling was
used because it answers research questions about how outcomes at the individual level can be
influenced by the interplay of individual and contextual factors (Odimegwu et al., 2023)For the
dissemination of results, the author plans to publish parts of this research in a peer-reviewed

academic journal with the supervisor.

Model specification

The study used multilevel analysis approaches to cater for the hierarchical structure of the
Demographic and Health Survey data as well as the dualistic nature of the dependent variable.
In this study, a two-level model was used, with individuals/households (level 1) clustered within
communities (level 2). The level 1 model investigates the correlations between
individual/household-level factors and eight or more antenatal care visits, whereas the level 2

model investigates the impact of community-level factors on eight or more antenatal care visits.

The two-level model is denoted as:

71'..
logit (ﬂij) = log [1 _l;.'l = Bo + Bixij + B2xij .. +Ugj + egyj
ij

Where mij is the probability of an ith woman in the jth community using eight or more antenatal
care visits, S0 is the intercept, fn is the regression coefficient, xij indicates the independent
variables, u0j is the community level errors and e0ij indicates the individual-level errors. The
study fitted four models. Model 0 is the null model, which did not add any independent variable.
Model 1 added the individual/household-level factors. Model 2 looked at the community-level
factors. Model 3 (the full model) added the individual/household-level and community-level
factors. We used the Intra-class correlation (ICC), median odd ratio (MOR) and proportional

change in variance (PCV) to measure the presence of clustering. The study used the Akaike
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Information Criterion (AIC) to estimate the goodness of fit in the model; the [-2 log-likelihood
was used to measure the deviance in the models]. A multicollinearity test was conducted and
there was no collinearity between the independent variables; the mean VIF was 1.30, the

minimum VIF was 1.07 and the maximum VIF was 1.63.

3.7 Limitations

The study's limitations were strongly linked to its cross-sectional design, which cannot measure
causation between variables. Moreover, there could be under- or over-reporting of ANC services
received by pregnant women. Likewise, women who are unaware of the value of antenatal care
may not see the necessity of keeping track of their visits, which could skew the study's findings.
Attendance and visitation at an ANC facility do not guarantee the quality of care. Furthermore,
receiving ANC throughout pregnancy do not mean that an individual will always receive
prevention efforts that will improve the pregnancy outcomes.

3.8 Ethical considerations

This study used secondary data from the South African Demographic and Health Survey, 2016
datasets. Permission to download the dataset was requested from Measure DHS, and the dataset
was downloaded when the request was approved. There were no privacy issues as no personally
identifiable information such as the respondent’'s name was disclosed in the dataset. Application
for ethical clearance was requested and conferred by the North-West University ethics
committee, Basic and Social Sciences Research Ethics Committee (BaSSREC) with ethics
number: NWU-01010-22-A7.

16



CHAPTER FOUR

DATA ANALYSIS AND RESULTS

4.1 Introduction

The findings of the study are presented in this chapter. It has three subsections: the first
subsection presents the results of the univariate analyses, the second subsection presents the
results of the bivariate analyses, and the third subsection presents the results of the binary logistic

regression.

4.2 Characteristics of the study population

Table 4.1 presents the background characteristics of the study population. In terms of age at birth,
the highest percentage of women were those whose age at birth was 20-34 (72.5%), followed by
those whose age at first birth was <20 (14.2%) and the least was for those whose age at birth was
35-49 (13.3%). In relation to birth order, most respondents had birth order 2-3 (52.2%), followed
by those who had birth order 1 (34.4%), and those who had birth order 4-5 (10.7%) — the lowest
was found among those with birth order 6+ (2.8%). Regarding population group, the vast
majority of women belonged to the black population (90.6%), followed by the coloured
population group (6.8%) and the lowest were from ‘other’ population groups (2.8%). In relation
to marital status, the majority of women were unmarried (51.9%), whereas 44.2% were currently
in a union and the least were those who were formerly in a union (3.9%). In terms of mother’s
education, about 90.4% of respondents had secondary education, 8.2% had primary education
and 1.4% had no education.

Regarding employment status, the majority of respondents were not employed (66.8%) and about
33.2% were employed. In reference to media exposure, the majority of respondents had no media
exposure (71.9%) while 28.0% had media exposure. In terms of household wealth, the majority
(45.8%) came from poor households, 32.1% were from rich households, and the smallest
proportion came from average-wealth households (22.1%). In relation to place of residence,
about 64.0% of women resided in urban areas whereas 36.0% resided in rural areas. Regarding
the provinces, the percentage distributions indicated that the highest proportion of women were
located in Gauteng (27.7%), followed by 18.3% in KwaZulu-Natal. Just over ten percent of
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women were located in the Eastern Cape province (11.0%); the lowest percentage of women

were located in Northern Cape (2.0%).

Table 4.1: Percentage distribution of background characteristics of the study population

Variable Number Percentage
Individual/household level factors

Age at birth

<20 432 14.2
20-34 2200 725
35-49 404 13.3
Birth order

1 1040 34.3
2-3 1586 52.2
4-5 326 10.7
6+ 84 2.8
Population group

Black 2751 90.6
Coloured 206 6.8
Other 80 2.6
Marital status

Never in union 1576 51.9
Currently in union 1343 44.2
Formerly in union 118 3.9
Education level

No education 42 1.4
Primary 249 8.2
Secondary+ 2745 90.4
Employment status

Not employed 2027 66.8
Employed 1009 33.2
Media exposure

No 2184 71.9
Yes 851 28.0
Household wealth

Poor 1389 45.8
Average 671 22.1
Rich 975 32.1
Community level factors

Place of residence

Urban 1942 64.0
Rural 1094 36.0
Province

Western Cape 276 9.1
Eastern Cape 335 11.0
Northern Cape 61 2.0
Free State 145 4.8
KwaZulu-Natal 555 18.3
North West 244 8.0
Gauteng 842 21.7
Mpumalanga 278 9.2
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Variable Number Percentage
Limpopo 301 9.9
Total 3036 100.0

4.3 Prevalence of using eight or more antenatal visits

Figure 4.1 presents the percentage distribution of eight or more (8+) antenatal care visits (ANC).
In terms of 8+ ANC visits, 82.9% of women did not attend the recommendation of 8+ ANC
services while 17.1% received the recommended 8+ ANC visits. These findings show that the

use of 8+ ANC is generally low in the country.

Figure 4.1: Percentage distribution of eight or more antenatal care visits

17.1%

62.9%

Own computations from the South Africa 2016 DHS

Table 4.2 shows the prevalence of 8+ ANC visits by background characteristics. The results
show that age at birth, birth order, population group, marital status, employment status, media
exposure, household wealth, place of residence and province were statistically significant with
8+ ANC visits (p<0.05). The findings showed that the use of 8+ ANC visits fluctuates with age

at birth. There was a higher prevalence (18.5%) of 8+ ANC appointments among women whose
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first birth was at age 20-34 and those whose first birth was at age 35-49 (16.0%). Women with
birth order 2-3 had a higher prevalence of 8+ ANC visits (18.4%), followed by those with birth
order 1 (16.8%). Women from the ‘other’ population group had the overall prevalence of 8+
ANC visits (31.2%), followed by those from the coloured population group (25.9%), while
women from the black population group had the least prevalence of 8+ ANC visits (16.0%). In
reference to marital status, women who were currently in union had a higher prevalence of 8+
ANC visits (19.2%) and those who were formerly in union had a 17.9% prevalence of 8+ ANC

visits.

Furthermore, the findings showed that the use of 8+ ANC visits improved with educational
attainment. Women with secondary or more education had the highest prevalence of 8+ ANC
visits (17.4%), followed by those with primary education (15.1%), and those without education
had a lower prevalence of 8+ ANC visits. Employed women had a higher prevalence (21.4%) of
8+ ANC visits and those who were not employed had a lower prevalence (14.9%) of 8+ ANC
visits. Women with media exposure had the highest prevalence of 8+ ANC visits (22.3%). The
findings further revealed that the use of 8+ ANC visits improved with household wealth status.
Women from rich households had a higher prevalence (24.2%) of 8+ ANC visits, while those
from poor households had a lower prevalence (13.2%) of 8+ ANC visits. In relation to the place
of residence, women from urban areas had a higher prevalence (17.7%) of 8+ ANC visits, while
those from rural areas had a lower prevalence (16.0%) of 8+ ANC visits. Women from the
Western Cape province had a higher prevalence (33.8%) of 8+ ANC visits, followed by those
from Free State province (29.2%), North West province (23.4%) and Limpopo province (19.0%).
The prevalence of 8+ ANC attendance was lower among women from KwaZulu-Natal (13.5%),
Northern Cape (11.5%) and Gauteng (10.3%).
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Table 4.2: Presents the prevalence of eight or more antenatal visits by background factors

Attended 8+ ANC visits Chi-square
Variable No Yes Total value P-value
% Cl % Cl
Individual/household level factors
Age at birth 15.1 0.001
<20 89.0 [85.5-91.7] 11.0 [8.3-14.5] 100.0
20-34 81.5 [79.3-83.5] 185 [16.5-20.7] 100.0
35-49 84.0 [78.9-88.0] 16.0 [12.0-21.1] 100.0
Birth order 9.3 0.025
1 83.2 [80.2-85.8] 16.8 [14.2-19.8] 100.0
2-3 81.6 [79.0-83.9] 18.4 [16.1-21.0] 100.0
4-5 86.6 [81.5-90.5] 13.4 [9.5-18.5] 100.0
6+ 89.3 [79.4-94.8] 10.7 [5.2-20.6] 100.0
Population group 11.3 0.004
Black 84.0 [82.1-85.7] 16.0 [14.3-17.9] 100.0
Coloured 74.1 [66.7-80.3] 25.9 [19.7-33.3] 100.0
Other 68.8 [64.7-80.2] 31.2 [19.8-45.3] 100.0
Marital status 105 0.005
Never in union 84.7 [82.4-86.8] 15.3 [13.2-17.6] 100.0
Currently in union 80.8 [77.6-83.6] 19.2 [16.4-22.4] 100.0
Formerly in union 82.1 [72.4-88.9] 179 [11.1-27.6] 100.0
Education level 1.8 0.403
No education 90.1 [77.5-96.0] 9.9 [4.0-225] 100.0
Primary 84.9 [79.0-89.4] 15.1 [10.6-21.0] 100.0
Secondary+ 82.6 [80.7-84.4] 17.4 [15.6-19.3] 100.0
Employment status 12.0 0.001
Not employed 85.1 [83.1-86.9] 149 [13.1-16.9] 100.0
Employed 78.6 [75.0-81.7] 21.4 [18.3-25.0] 100.0
Media exposure 23.9 0.000
No 84.9 [82.9-86.7] 15.1 [13.3-17.1] 100.0
Yes 77.7 [73.9-81.0] 22.3 [19.0-26.1] 100.0
Household wealth 36.5 0.000
Poor 86.8 [84.5-88.8] 13.2 [11.2-15.5] 100.0
Average 85.2 [81.5-88.3] 14.8 [11.7-18.5] 100.0
Rich 75.8 [72.1-79.1] 24.2 [20.9-27.9] 100.0
Community level factors
Place of residence 10.1 0.001
Urban 82.3 [79.7-84.6] 17.7 [15.4-20.3] 100.0
Rural 84.0 [81.5-86.2] 16.0 [13.8-18.5] 100.0
Province 83.3 0.000
Western Cape 66.2 [69.0-72.6] 33.8 [27.4-41.0] 100.0
Eastern Cape 83.1 [78.4-86.9] 16.9 [13.1-21.6] 100.0
Northern Cape 88.5 [84.3-91.7] 115 [8.3-15.7] 100.0
Free State 70.8 [64.8-76.2] 29.2 [23.8-35.2] 100.0
KwaZulu-Natal 86.5 [82.0-90.0] 13.5 [10.0-18.0] 100.0
North West 76.6 [71.3-81.2] 23.4 [18.8-28.7] 100.0
Gauteng 89.7 [85.1-93.0] 10.3 [7.0-14.9] 100.0
Mpumalanga 84.0 [80.2-87.2] 16.0 [12.8-19.8] 100.0
Limpopo 81.0 [76.8-84.6] 19.0 [15.4-23.2] 100.0
Total 82.9 [81.1-84.6] 17.1 [15.4-18.9] 100.0

Note: ClI = Confidence Interval
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4.4 Multilevel determinants of using eight or more antenatal visits

Model fit statistics

Table 4.3 presents the random effects and model fit statistics for the individual and contextual
factors associated with 8+ ANC visits among women of reproductive age. In the null model, the
intra-class correlation coefficient (ICC) was 9.94%, implying that about 9.94% of the differences
in 8+ ANC visits were attributed to the difference at the community-level factors. The null
model's median odds ratio (MOR) value of 1.78 demonstrated unexplained clusters'
heterogeneity. The unexplained community-level difference in 8+ ANC visits declined to a MOR
of 1.46 when the final model was adjusted for both individual and community-level factors. This
demonstrated that even after considering all factors, the effect of clustering remained constant in
the full model (model 3). After incorporating both individual and community-level factors into
the full model, the proportional change in variance (PCV) showed that about 56.47% of
differences in the use of 8+ ANC visits were attributable to both individual and community-level
factors. For model comparison or fitness statistics, the AIC and deviance (-2LL) were used. The
best-fitted model was the one with the lowest AIC and deviance, which is model three. Therefore,
in the regression results (Table 4.4), model three is interpreted.

Table 4.3: Random effects and model fit statistics for 8+ ANC visits

Random effects result Model 0 (empty model) Model 1 Model 2 Model 3
PSU variance (95% CI) 0.363 [0.19-0.70] 0.281[0.13-0.62] 0.183[0.06-0.55] 0.158 [0.05-0.54]
ICC % 9.94 7.88 5.28 4,57

MOR 1.78 1.66 1.50 1.46

PCV % Ref 22.59 49.59 56.47
Model fitness

-2LL 2843 2778 2769 2714

AlIC 2847 2812 2791 2766

PSU 671 671 671 671

Note: Ref = reference; ICC = intra-cluster correlation coefficient; MOR = median odds ratio; PCV = proportional change in
variance; -2LL = deviance [-2 log-likelihood]; AIC = Akaike Information Criterion; PSU = Primary Sampling Unit

Multilevel determinants of 8+ ANC

Table 4.4 presents the multilevel logistic regression results for the relationship between 8+ ANC
visits and background factors among women of reproductive age. The results showed that
women whose age at birth was 20-34 had 1.58 [95% CI: 1.13-2.23] increased chances of using
8+ ANC visits in contrast to those whose age at birth was less than 20. Women with media

exposure were 1.32 [95% CI: 1.05-1.68] times more likely to use 8+ ANC visits compared to
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those who weren't exposed to the media. Moreover, the likelihoods of using 8+ ANC improved

with household wealth status. Women from rich households had 1.49 [95% CI: 1.11-2.00] greater

chances of using 8+ ANC visits in comparison to those from poor households. The findings

further showed provincial differences in 8+ ANC use. Women from the Western Cape 4.23 [95%
Cl: 2.4-7.45], Eastern Cape 2.55 [95% CI: 1.54-4.23], Free State 4.13 [95%CI: 2.54-6.72],

KwaZulu-Natal 1.73 [95% CI 1.04-2.86], North West 3.25 [95% CI: 1.95-5.33], Mpumalanga

2.01[95% Cl 1.22-3.34] and Limpopo 2.88 [95% CI 1.71-4.85] were more likely to use 8+ ANC

services in comparison to their Gauteng counterparts.

Table 4.4: Multilevel logistic regression results for the determinants of 8+ ANC visits among women of
reproductive age in South Africa

Variable

Individual/household level factors

Age at birth
<20®

20-34

35-49

Birth order

1®

2-3

4-5

6+

Population group
Black®

Coloured

Other

Marital status
Never in union®
Currently in union
Formerly in union
Education level
No education®
Primary
Secondary+
Employment status
Not employed®
Employed

Media exposure
No®

Yes

Household wealth
Poor®

Average

Rich

Community level factors
Place of residence

Model 1 Model 3
AOR 95% CI AOR 95% CI
1.00 1.00
1.59** [1.13-2.24] 1.58** [1.13-2.23]
1.50 [0.94-2.38] 1.44 [0.90-2.28]
1.00 1.00
0.95 [0.75-1.22] 0.97 [0.76-1.23]
0.70 [0.46-1.05] 0.72 [0.48-1.09]
0.50 [0.23-1.07] 0.51 [0.24-1.10]
1.00 1.00
0.92 [0.64-1.33] 0.83 [0.54-1.29]
1.31 [0.72-2.41] 1.49 [0.81-2.73]
1.00 1.00
1.24 [1.00-1.54] 1.24 [0.99-1.54]
0.90 [0.53-1.53] 0.80 [0.47-1.35]
1.00 1.00
1.08 [0.41-2.85] 1.00 [0.38-2.63]
0.97 [0.39-2.45] 0.91 [0.36-2.29]
1.00 1.00
1.20** [0.97-1.49] 1.19 [0.96-1.48]
1.00 1.00
1.38 [1.09-1.73] 1.32* [1.05-1.68]
1.00 1.00
1.11 [0.85-1.45] 1.06 [0.81-1.40]
1.55%** [1.19-2.00] 1.49** [1.11-2.00]
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. Model 1 Model 2 Model 3
Variable
AOR 95% ClI AOR 95% CI AOR 95% ClI

Urban® 1.00 1.00

Rural 0.76* [0.6-0.97] 0.98 [0.74-1.29]
Province

Western cape 4.33***  [2.59-7.25] 4,23*%** [2.4-7.45]
Eastern cape 2.10* [1.28-3.46] 2.55%** [1.54-4.23]
Northern cape 1.28 [0.74-2.24] 1.49 [0.82-2.69]
Free state 3.79***  [2.34-6.14] 4,13%** [2.54-6.72]
KwaZulu-Natal 1.49 [0.91-2.45] 1.73* [1.04-2.86]
North west 2.93***  [1.79-4.79] 3.25*** [1.98-5.33]
Gauteng® 1.00 1.00

Mpumalanga 1.77* [1.07-2.92] 2.01** [1.22-3.34]
Limpopo 2.51%** [1.5-4.21] 2.88*** [1.71-4.85]

Note: * = p<0.05; ** = p<0.01; *** = p<0.001; ® = reference category; AOR = adjusted odds ratio; Cl = confidence interval

24



CHAPTER FIVE

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter provides a summary of the findings and conclusions based on the data analysed in
the previous chapter. It further includes recommendations based on the conclusions and purpose

of the study. This chapter discusses the results for both the bivariate and multivariate analyses.

5.2 Discussions

The study aimed to determine the individual and contextual determinants of using eight or more
antenatal visits among women of reproductive age in South Africa. Generally, the use of 8+ ANC
was found to be low among reproductive women. This finding is similar to recent studies in other
developing countries which have found low rates of 8+ ANC uptake (Ekholuenetale et al., 2021;
Fagbamigbe & Idemudia, 2015; Islam & Masud, 2018; Sui et al., 2021). The factors that were
associated with eight or more ANC visits included age at birth, birth order, population group,
employment status, media exposure, place of residence, household wealth as well as province.
Other studies have also found that these factors are important in explaining the use of antenatal
care (Alem et al., 2022; Istifa et al., 2021; Nketiah-Amponsah et al., 2013; Wang & Hong, 2015).
On the multivariate analysis, the findings showed that there was a statistical relationship between
age at birth, media exposure, household wealth, province and the use of eight or more antenatal

visits.

The study found that the use of eight or more ANC visits was highest among women aged 20-
34 years. In South Africa, this is considered the youth cohort (National Youth Policy, 2020).
Studies in other countries also found that younger women, mostly in their youthful ages had
higher odds of using maternal health services (Islam & Masud, 2018; Saad—Haddad et al., 2016;
Shitie & Azene, 2021). The motivation behind the increased use of antenatal services among
younger women is that they often have less experience with pregnancy and birth, are very
cautious about their pregnancies, and are usually pregnant with their first child, as a result, they
attend more antenatal appointments to better understand pregnancy and prepare for childbirth
(Birmeta et al., 2013; Riggs et al., 2017; Spiby et al., 2022). Moreover, the prevalence estimates

revealed that eight or more ANC attendance declined with birth order for women with two or
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more births. This finding is in line with previous studies which revealed that women's odds of
having the recommended eight ANC visits decreased as their birth order increased (Ahinkorah
et al., 2021; Kumar et al., 2019; Mlandu et al., 2022). This could be the result of increased
confidence from a previous pregnancy or lack of financial support for ANC use, thus putting
their lives and unborn children in danger (Aliyu & Dahiru, 2017; Anastasi et al., 2015; Miteniece
etal., 2018).

The study also discovered that the use of eight or more ANC services significantly improved
with socioeconomic background. This finding was similar to other studies which showed that
the richest women and those with highest maternal education received the recommended 8+
ANC visits (Ekholuenetale, Nzoputam, et al., 2020; Sui et al., 2021; Tsegaye & Ayalew, 2020).
This might be that individuals from wealthy families have access to private health insurance and
good quality care (Weldesenbet et al., 2021) and educated women understand that good maternal
health care is critical to a child's survival (Adedini et al., 2014; Muyunda et al., 2016).
Additionally, the study reported that employed women had higher rates of ANC visits. Studies
in other countries also revealed that employed women had increased likelihood of four or more
ANC visits in contrast to women who were not employed (Assefa & Tadesse, 2017; Rwabilimbo
et al., 2020). One possible explanation for higher use of ANC among employed women is that
they can afford (Alanazy et al., 2019; Okonofua et al., 2018). On contrary, studies in other
countries revealed that employed women had a tendency to present late for their first ANC visit
(Ebonwu et al., 2018; Solarin & Black, 2013). This could be that employed women are busy
compared to those who are not working, thus, attend ANC later in their pregnancy (Milne et al.,
2015; Seidu, 2021). The findings from the study also indicated that the use of ANC was higher
among women who had media exposure. This finding was comparable to other studies that found
that media exposure increased the use of ANC services among reproductive women (Shibre et
al., 2021; Sserwanja et al., 2021; Tekelab et al., 2019). This could be because communication
via mobile phones, radios, television, and so on is beneficial for health promotion activities
(Biswas et al., 2021; Khatiwada et al., 2020; Pulok et al., 2016).

Moreover, the study confirmed that women from urban areas had higher chance of completing
eight ANC services. This result was substantiated by other studies which showed that there was
a consistent increase in eight or more ANC visits among urban women (Ekholuenetale, 2021;

Islam & Masud, 2018). Lower ANC attendance among rural women may be connected to rural
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women's lower socioeconomic status, limited healthcare services, and lower ease of access to
healthcare services because of inadequate or non-existent transportation services (Islam &
Masud, 2018; Konje et al., 2018; Tadesse, 2020). The study's findings also showed that there
were provincial variations in the use of eight or more ANC visits. Other studies also found that
the quality of ANC varied significantly across provinces or regions (Lee et al., 2016; Sahito &
Fatmi, 2018). In the case of South Africa, Western Cape was found to have a higher prevalence
of ANC visits while Gauteng was found to have a lower prevalence. One possible justification
can be that the Western Cape has been one of the better-funded provinces in the country, and it
still has a better healthcare system than most of the other provinces in the country (Lavin &
Pattinson, 2018; Ned et al., 2020). On the other hand, in Gauteng there was poor health care
delivery; clinic booking procedures, such as long waiting times and opening hours, aggravate
the situation (Schultz, 2016; Solarin & Black, 2013). Similarly, pregnant women are dismissed
from clinics because of limited staff to see all patients (Jinga et al., 2019; Solarin & Black, 2013).
Furthermore, the results of this study are related to the study's theoretical framework (Andersen
Behavioural Health Model) because they showed that factors such as age at birth, media
exposure, household wealth, and province were associated with eight or more ANC visits among

women of reproductive age in South Africa.

5.3 Conclusion

The study's findings showed that the use of 8+ ANC visits was low among reproductive women
in South Africa. The study further indicated that age at birth, birth order, population group,
marital status, employment status, media exposure, household wealth, place of residence and
province were important factors in the utilization of 8+ ANC visits. The findings further revealed
that community-level factors were essential in clarifying the utilization of 8+ ANC attendance
among women in the country. Moreover, women under the age of twenty, those from the black
population group, with lower socioeconomic status, from rural areas, as well as Gauteng had a

lower prevalence of 8+ ANC use.

5.4 Recommendations

The study’s recommendations are intended to increase the use of ANC by black women, those
with low levels of education, those younger than age twenty, and those with birth order two or

more. This might be in the form of campaigns and media communication, where programmes
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encourage and emphasize the importance of ANC visits. Further to that, there should be a
provision of more clinics in rural areas; this will improve women's accessibility to maternal
health facilities and shorten the travelling time between their home and the nearby clinic, and
therefore this will increase their ANC attendance. Women in provinces such as Gauteng, the
Northern Cape, and KwaZulu-Natal require increased health-care spending as compared to
women in the Western Cape Province. There should be financial support for maternal health
which focuses on addressing the needs of women who face socioeconomic, demographic, and
geographic impediments. Women who follow the recommendation of eight or more visits will

reduce the incidences of maternal and infant mortality rates.
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Appendix A2: Prevalence of eight or more antenatal visits among women of reproductive age (map)

¥ value=83.3; p=<0.001
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