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ORIGINAL ARTICLE

Evolution of access to prenatal care in Pernambuco: maternal schooling as a marker 
of health inequities

Objectives: to analyze the evolution and inequalities in prenatal care consultations in Pernambuco, 
according to maternal education level.

Methods: this is an ecological study of pregnant women who attended seven or more prenatal 
consultations and resided in Pernambuco between 2011 and 2020, stratified by maternal education 
level and year of birth. Data were obtained from the Live Birth Information System. Temporal trend 
analysis was performed using the joinpoint regression method, and patterns of inequality were assessed 
through absolute measures (difference, ratio), relative measures (concentration index - CIX), and 
Equiplot-type graphs. 

Results: a rising trend in access to seven or more prenatal consultations among women in 
Pernambuco was observed between 2011 and 2020 (+3.6; p<0.001). Among women with no formal 
education, prenatal coverage was 47.85%, while for those with more than 12 years of education, it 
reached 78.15%. The Concentration Index (CIX=0.0979; p<0.001) suggests that 9.79% of prenatal 
access is concentrated among women with higher education levels. 

Conclusions: despite the expansion of prenatal care in Pernambuco, access remains unequal 
among women with different levels of education, highlighting maternal education as a marker of health 
inequities. Strategies need to be adopted to ensure greater equity in prenatal care for more vulnerable 
pregnant women.
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Introduction

The health of women and children is characterized 
as an important subject in the Public Health area, 
demonstrating indicators that reflect the life conditions 
of the population.  In this context,  prenatal  care 
is  composed of actions and services focused on 
the admission and follow-up of pregnant women, 
contributing to the improvement of mother and child 
indicators and reducing the negative outcomes related 
to pregnancy and birth.1,2

In Brazil, between 2000 and 2015, there was a 
significant increase in the access of women to prenatal 
care, from 46.0% to 66.9%.3 The Unified Health System 
(SUS – Portuguese acronym) has been prioritizing 
the development of strategies for the expansion and 
improvement of access to prenatal care, with emphasis 
on the implementation of the Stork Network and the 
Program of Humanization of Prenatal and Birth (PHPN 
– Portuguese acronym).4 The Stork Network initiative, 
launched by the Ministry of Health in 2011, considers 
the execution of seven or more prenatal consultations 
as a parameter of quality.5

However, in spite of the improvements on the 
mother and child health area, there are inequalities in 
the access to prenatal care within Brazilian women. 
Historically, the national territory is marked by social 
inequities that influence the access of the population 
to healthcare services. With regard to prenatal care, 
geographic and socioeconomic conditions are related 
to the access and quality of prenatal.3

Concerning inequalities in the children’s health 
area, the “inverse equity” principle is used to approach 
social inequities in healthcare. According to this 
principle, public policies favors initially more privileged 
socioeconomic groups, and posteriorly, those less 
privileged. Thus, healthcare inequalities are expanded 
and this generates impact on the indicators related to 
the coverage, morbidity and mortality.6

In this scenario, maternal schooling is considered 
an important marker to assess the life conditions of the 
female population. Pregnant women with less years of 
schooling demonstrate a higher concentration of risk 
factors and negative outcomes. Accordingly, maternal 
schooling may be used as a parameter to identify more 
vulnerable population groups, measuring healthcare 
inequalities.7,8

The analysis of the evolution of access of pregnant 
women to prenatal care is a strategy to the identification 
of social inequities, guiding the planning of public 
policies. The measurement of healthcare inequalities 

regarding pregnant women who had at least seven 
consultations, having schooling as a marker, may 
contribute to the development of policies focused on 
the reduction of mother and child mortality and the 
promotion of health equity.9

Therefore, the present study aimed to assess the 
temporal evolution and the inequalities in the execution 
of prenatal consultations in Pernambuco from 2011 and 
2020, according to maternal schooling.

Methods

Mixed ecological study (temporal series and inequalities) 
based on aggregated data of live births and pregnant 
women who had, at least, seven prenatal consultations, 
residing in the state of Pernambuco and registered in the 
Live Birth Information System (SINASC – Portuguese 
acronym) between 2011 and 2021.

The area of influence of the study was the state of 
Pernambuco, located in the Northeast Region of Brazil, 
with 98,067,877 km2 of area and an estimated population 
of 9,674,793 inhabitants in 2021. Pernambuco is 
considered the seventh most populous state in the 
country, composed of 184 municipalities and a state 
distr ict  (Fernando de Noronha),  with 12 Health 
Regions.10

The study adopted the following exploratory 
variables: I – dependent variable: Proportion of live 
births born to pregnant women who attended to seven or 
more prenatal consultations; II – independent variables: 
Maternal schooling (no schooling, one to three years of 
schooling, four to six, eight to 11 and 12 or more) and 
year of birth (2011 to 2020). As an exclusion criterion, 
we excluded data from mothers that performed less 
than seven prenatal consultations and those who did not 
inform the level of schooling.

We calculated the proportion of live births of 
pregnant women who performed seven and more prenatal 
consultations for each group of maternal schooling 
and year, considering, in the numerator, the number 
of live births of pregnant women who performed at 
least seven prenatal consultations in the year and in the 
denominator, the total number of live births per year, 
multiplied by 100.

Data were obtained with the online interface of the 
Department of Informatics of  the SUS (DATASUS – 
Portuguese acronym), collecting information from the 
SINASC, which is based on the document Declaration 
of Live Births (DNV – Portuguese acronym), with 
compulsory fulfillment in the entire national territory.11
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For the temporal trend analysis, we used the 
joinpoint regression method, which enables the analysis 
of both significant trends and inflection points, known 
as joinpoints; or, still, moments in which a significant 
alteration of the trends occurs over time. This method 
allows to test whether a temporal line, of multiple 
segments, is statistically adequate to perform the 
description of the temporal evolution of data, compared 
to a straight line or one with less segments.12

We estimated the APCs (Annual Percent Change) 
and the AAPC (Average Annual Percent Change) for 
the assessed period, with the respective 95% confidence 
intervals (CI) and the statistical significance (p). The 
regression analyses were performed with the statistical 
software Joinpoint Trend analysis version 4.9.0.1.

For the mensuration of inequalities of access to 
seven or more prenatal consultation, we applied the 
simple and complex measures, namely: I – Difference: 
The difference of indicator values between the reference 
group (12 years and more) and the comparison group 
(no schooling); II – Ratio: Quotient of indicator values 
between the reference group (12 years and more) and the 
comparison group (no schooling); III – Concentration 
Index (CIX): A relative measurement of inequality for 
ordered stratifiers  based on the Lorenz curve.13

Moreover, in order to identify inequality standards, 
the proportion of births to mothers who performed seven 
or more prenatal consultations was stratified by group 
of maternal schooling in each year. The equiplot figure, 
conceived by the International Center for Equity in 
Health, aiming to assess health inequalities.14

For data analysis and processing, we used the 
statistical pack of the Stata software, version 16.1.

The study was developed by means of secondary 
data, of public domain and available free of charge, 
assuring the confidentiality of personal information. 
Therefore, according to the Resolution of the National 
Health Council number 510/2016, the submission to the 
Research Ethics Committee was not necessary.

Results

Between 2011 and 2020, the percentage of pregnant 
women tha t  a t t ended  seven  and  more  prena ta l 
consultation went from 54.2% to 71.8%, a 32.4% 
increase, with differences by level of maternal schooling. 
The less prenatal coverage was observed within pregnant 
women without schooling in the entire period (47.0%), 
whilst for those women with 12 years of schooling or 
more, we observed higher coverage (78.8%) (Figure 1).

The temporal analysis demonstrated a significant 
trend in the increase of the attendance of seven or 

more prenatal consultations in Pernambuco during the 
assessed period, in all levels of maternal schooling, 
however in different levels (Table 1).

Within pregnant women without schooling, although 
we observed the lowest average coverage (47.9%), it was 
also observed the most expressive increase, with an APC 
of 14.0 between 2011 and 2013 (p=0.018), maintaining 
significant in the period between 2013 and 2020 (APC 
= 4.4, p= 0.001) (Table 1).

We also observed a significant growth in the 
percentage of, at least, seven prenatal consultations in 
pregnant women with one to three years of schooling, 
with an APC increase of 7.5 (p<0.001) between the 
years 2011 and 2014 and 3.9 (p<0.001) in the period 
between 2014 and 2020. On the other hand, the pregnant 
women with 12 and more years of schooling, although 
they demonstrate higher average coverage of seven 
and more prenatal consultations in the period (78.2%),  
they also demonstrated the lowest annual increase 
(APC=0.5, p=0.006) (Table 1). In Figure 2, it is possible 
to verify the standard of inequalities on the proportion of 
pregnant women that performed at least seven prenatal 
consultations according to maternal schooling and year 
of birth, in which the highest levels of inequalities of 
the first year of the study period (2011 and 2012) are 
observed, with a decrease on the inequality levels from 
2013. However, in the year 2020, we observed a discrete 
increase of inequalities between groups of maternal 
schooling. Data suggest, also, a standard of inequality 
nominated bottom inequality, or marginal exclusion.

Table 2 demonstrates measurements of inequality 
for the proportion of pregnant women who performed 
at least seven prenatal consultations according to 
schooling and year of birth. We observe  that the 
absolute difference of prenatal coverage between the 
group with highest schooling compared to that with 
lowest schooling, in the average of the period, was 31.8, 
however with a decrease over the years, going from 44.5 
in 2011 to 22.5 in 2019 (Table 2).

In the year 2011, we observed that the inequality 
between the pregnant women without schooling was 
2.3 times higher compared to those with 12 years of 
schooling or more, and a reduction over the years, 
reaching the value of 1.4 in 2019, a decrease of 
39.1%. There was a discrete increase in all inequality 
measurements in the year 2020 (Table 2).

Such inequal i t ies  are  a lso  reassured by the 
concentration index (CIX), whose values (0.0979; 
p<0.001) suggest that the proportion of at least seven 
prenatal consultations is concentrated in 9.79% of 
women with higher levels of schooling (Figure 3).
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Figure 1

Evolution of the proportion of pregnant women who performed at least seven prenatal consultations according to schooling. Pernambuco, 2011-2020.

Source: Based on information from the Live Birth Information System.

Table 1 

Estimates of the final model of the temporal trend of the proportion of pregnant women that performed at least seven prenatal consultations 
according to schooling. Pernambuco, 2011 - 2020.

Maternal 
Schooling

Average Coverage 
(2011/2020)

Final Model Estimates - JoinPoint

Segment Initial Final APC AAPC 95%CI p

None 47.9

1 2011 2013 14.0 3.4;25.8 0.018

2 2013 2020 4.4 2.8;5.9 0.001

Cohort 2011 2020 6.4 4.5;8.5 <0.001

1 to 3 years 56.0

1 2011 2014 7.5 5.5;9.5 <0.001

2 2014 2020 3.9 3.3;4.6 <0.001

Cohort 2011 2020 5.1 4.5;5.7 <0.001

4 to 7 years 56.2
1 2011 2020 4.0 3.4;4.6 <0.001

Cohort 2011 2020 4.0 3.4;4.6 <0.001

8 to 11 years 64.0
1 2011 2020 3.0 2.6;3.4 <0.001

Cohort 2011 2020 3.0 2.6;3.4 <0.001

12 years and 
more 78.2

1 2011 2020 0.5 0.2;0.8 0.006

Cohort 2011 2020 0.5 0.2;0.8 0.006

Total 63.5
1 2011 2020 3.4 3.0;3.8 <0.001

Cohort 2011 2020 3,4 3,0;3,8 <0,001

Source: Based on information from the Live Birth Information System
APC= Annual Percent Change; AAPC=Average Annual Percent Change; CI= Confidence Interval.
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Figure 2

Equiplot of the proportion of pregnant women who performed at least seven prenatal consultations according to schooling and year of birth. 
Pernambuco, 2011 - 2020.

Source: Based on information from the Live Birth Information System.

Table 2

Simple measures (difference and ratio) of inequalities of the proportion of pregnant women who performed at least seven prenatal consultations 
according to schooling and year of birth. Pernambuco, 2011  - 2020.

Year
Worst condition
(No schooling)

Best condition
(12 years and more)

Average of groups Difference Ratio

2011 33,7 78,2 44,8 44,5 2,3

2012 35,9 78,1 46,9 42,2 2,2

2013 43,2 77,4 50,2 34,2 1,8

2014 44,7 77,9 53,2 33,2 1,7

2015 47,8 77,7 55,4 29,9 1,6

2016 47,9 77,3 56,6 29,4 1,6

2017 50,9 80,0 58,7 29,1 1,6

2018 52,8 80,7 61,7 27,9 1,5

2019 58,0 80,5 64,9 22,5 1,4

2020 54,9 80,2 64,4 25,3 1,5

V% (2011/2020) 62,9 2,5 43,9 -43,14 -34,7

Source: Based on information from the Live Birth Information System.
V% (2011/2020)= Percent change of 2020 related to 2021.
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Figure 3

Curve and concentration index (CIX) of the proportion of pregnant women who performed at least seven prenatal consultations in Pernambuco 
between 2011 and 2020 according to schooling and year of birth. Pernambuco, 2011 - 2020.

Source: Based on information from the Live Birth Information System.

CIX= Concentration Index.

Discussion

The results of the present study indicated a significantly 
increasing trend in the access of women to prenatal 
care, however, the trend demonstrates different paces 
of increase and magnitude between groups of maternal 
schooling. The findings point to the existence of a 
standard of inequality among pregnant women, in 
which the highest level of schooling was identified as 
a enhancing factor of the access, that is, more years of 
schooling are associated with a higher proportion of 
pregnant women who attended the recommended number 
of prenatal consultations.

The development of studies that aim to measure the 
inequalities attempts to identify the social inequalities, 
and posteriorly, to explain the causality. Beyond 
statistical procedures, the measurement of inequalities 
implies moral values, associated with social justice. 
The monitoring of health inequalities aims to subsidize 
the creation of public policies focused on the reduction 
of  social  inequal i t ies  and for  the social  just ice 
promotion.13,15

According to Barros and Victoria,16 the health 
system has been searching for the implementation of the 
principle of equity, and due to it, the measurement of 
social inequities in healthcare is a strategic instrument. 
The authors indicate the existence of several health 
indicators that collaborate in the assessment of the 
socioeconomic position of the population. In the field of 
mother and child health, maternal schooling is identified 
as one of the main indicators for the measurement and 
interpretation of social inequalities.

The study indicates a significant increasing trend 
in the coverage of prenatal consultation in the state 
of Pernambuco in all groups of maternal schooling, 
however, with differing markers between groups. 
These findings corroborate the results of the national 
study of Mallman et al.3 Although there is a trend of 
universalization of prenatal coverage in Brazil, there 
are still sociodemographic and regional inequities in 
specific aspects of care, in which pregnant women from 
the North, Northeast and Midwest regions, besides black, 
indigenous, young, low schooling women, as well as 
those without partners, demonstrate higher risk of having 
inadequate prenatal care.17
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Studies demonstrate that, generally, the female 
population with higher degrees of schooling presents 
better socioeconomic conditions, a fact that may 
influence the search for healthcare. Moreover, this 
population has broader access to knowledge concerning 
their reproductive rights, and consequently, perform the 
adequate number of prenatal consultations.3,7

Still on the expansion of prenatal coverage in 
Pernambuco, it is worth highlighting the adherence of 
the state, in 2012, to the Stork Network strategy, which 
aimed to contribute to the improvement of the prenatal 
care in the state and to the increase of the allocation 
of resources focused on the care provided to pregnant 
women.17 This way, the process of implementation of the 
Stork Network in the state may have contributed to the 
improvement of the access to prenatal care.

A study carried out with the objective of describing 
indicators of the Program of Improvement of Access 
and Quality of Basic Care (PMAQ-AB – Portuguese 
acronym), which refer to prenatal care quality, identified 
an increase in the access of women to services. However, 
it observed the persistence of healthcare inequalities 
such as regional and socioeconomic disparities, in which 
pregnant women residing in the Southeast Region and 
with higher income presented a significantly higher 
coverage.18

Another relevant aspect observed in this study 
was that, in spite of the high inequalities between the 
strata of pregnant women by maternal schooling over 
the entire assessed period, the magnitude of these 
disparities, expressed more objectively, in simple 
measures (difference and ration), decreased between 
2011 and 2019. In the year 2020, however, the prenatal 
care coverage presented a discrete reduction, besides a 
slight increase of inequalities observed.

Nevertheless, it is worth highlighting the onset 
of COVID-19 pandemic in Brazil, in 2020, which 
interfered in the access of the population to health 
services.19 According to Chisini et al.,20 during the year 
2020, the COVID-19 pandemic affected the reduction 
of the execution of procedures carried out at Primary 
Healthcare (APS – Portuguese acronym), and prenatal 
care was one of the services affected in Brazilian 
municipalities.

This study demonstrates that pregnant women with 
higher schooling over the period present an increase 
with regard to the prenatal coverage at first, and only 
posteriorly, the coverage of pregnant women with less 
schooling advances. These findings reveal the inverse 
equity principle, according to what Victoria et al.6 

expose, in which public policies, when implemented, 
benefit initially the more privileged socioeconomic 
strata, and only posteriorly reach the less privileged.6

With regard to the improvements and increase in 
the prenatal coverage, the APS is the strategic service 
for mother and child care, being a reference for prenatal 
care.21 However, in the current context, SUS is facing a 
progressive dismantling process, characterized, mainly, 
by the adoption of fiscal austerity measures, being the 
APS one of the main services affected.22 According to 
Paes-Sousa et al.23 the fiscal austerity policies lead to 
negative outcomes to the population and more vulnerable 
groups, as occurred with indicators related to infant 
mortality. According to the authors, Brazil is being 
characterized by several news related to a setback in 
healthcare, such as the decrease of vaccine coverage and 
risk of measles outbreak, indicating that the reduction of 
investments in healthcare is observed mainly in the APS.

Fur the rmore ,  S i lva  e t  a l . 24 a ff i rm tha t  the 
implementation of austerity measures, such as cuts in 
social programs and health services are associated with 
an increase in infant mortality, and to an aggravation of 
health inequalities. The research revealed that regions 
that challenged harsh fiscal adjustments experienced a 
decrease of quality in health services and a reduction 
on the access to essential care, which contributed to 
the increase of infant mortality rates and other negative 
health indicators within the less privileged population. 
This study reinforces the need for more balanced policies 
that protect social services and promote health equity.

Within the limitations of this research, we highlight 
potential biases related to the quality of information, 
since this research was based on secondary data. 
Furthermore, the object of the study was the descriptive 
analysis of the evolution of access to prenatal care 
and inequalities in healthcare, without the intention 
of elucidating causality relationships. This aspect 
may demand, in further studies, the use of other 
methodological approaches for a deepening of the 
subject.

Finally, in spite of the increasing trend of prenatal 
care coverage, the results of the present study found a 
persistence of social inequalities, expressed here by the 
levels of maternal schooling. According to Guimarães 
et al.,21 even though the health investments are not 
able to revert negative social indicators, the assurance 
of universal and equitable access to pregnant women 
may collaborate with the reduction of inequalities, 
especially for more vulnerable women who need public 
prenatal care service.21 Therefore, we highlight the 
need for strengthening of public policies that consider 
social determinants in healthcare, aiming to overcome 
the persistent social inequalities, and consequently, to 
actualize the guarantee of the equity principle in the 
SUS. This study advances when it combines the analysis 
of temporal trend of prenatal consultations coverage 
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with an approach of measurement of inequalities in 
mother and child healthcare. In a country such as 
Brazil, specifically in the context of Pernambuco, these 
inequalities represent a persistent challenge, demanding 
in-depth debates to base the formulation of effective 
public policies.
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