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Abstract
This study aims to evaluate the social determinants of access to HIV and
VDRL tests during pregnancy in Brazil. The dependent variables were based
on prenatal care access: prenatal care appointments, no HIV and syphilis tests.
The independent variables at the first level were formal education level, age,
race, work and participation in the Family Income program conditional cash
transfer program. The city-level variables were the human development index
(HDI), Gini index, and indicators related to health services. An exploratory
analysis was performed assessing the effect of each level through prevalence
ratios (PR) calculation. A multilevel mixed-effect Poisson regression model
was constructed for all outcomes to verify the effect of individual level and
with both the individual and contextual levels. Regarding prenatal appointments, the main implicated factors were related to individual socioeconomic
position (education level and participation in the Family Income Program
conditional cash transfer program), however only HDI maintained significance for the city-level context. The city-level variance dropped from 0.049
to 0.042, indicating an important between-city effect. Regarding the outcomes
performing tests in prenatal care, the worst conditions such as contextual
(HDI > 0.694, p < 0.001; Gini index ≥ 0.521, p < 0.001) and individual (> 8
years of schooling, p < 0.001) showed a risk effect in the final model. Variables
related to health services did not show significant effects. They were associated with individual socioeconomic position and a city-level contextual effect.
These findings indicate the importance of strengthening HIV and syphilis infection control programs during pregnancy.
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Introduction
Vertical transmission of both HIV and congenital syphilis from mother-to-child continue to be a
public health concern around the world. Among the health targets that were established by the Millennium Development Goals (MDGs), the MDG 6 defines actions to halt and begin to reverse the
AIDS epidemic, in addition to eliminating vertical transmission.
Globally, 44% of pregnant women in low- and middle-income countries received HIV testing and
counseling in 2013, up from 26% in 2009 1. In Brazil, 37% of pregnant women had HIV tests in 2008,
up from 28% in 2004 2. The Global Plan was launched in 2011 towards eliminating new born HIV
infections, but further efforts are needed to reach the Global Plan’s target of reducing new infections
among children in 90% by 2015 3.
Some key actions are recommended to reduce the number of HIV infected children: providing
HIV testing, counseling and antiretroviral medicines in a timely manner to HIV-infected pregnant
women to prevent transmission to their children.
Therefore, program advisers are now recommending that countries decentralize services to the
lowest levels and include equitable considerations, in order to target vulnerable women when developing strategies for scaling up interventions 4,5.
In Brazil, the health policy for AIDS and congenital syphilis includes the Operational Plan for
Vertical Transmission Reduction of HIV and Syphilis, published in 2007 6, which outlines specific actions
and goals to improve control of these diseases, including increasing HIV and syphilis test coverage
in prenatal care. Several government initiatives have performed tests, medications, infant formula
feeding and care routines available for managing HIV during pregnancy, delivery and the postpartum
period since the end of the 1990s. The government expanded access and care routines for women,
newborns and children, in addition to offering the diagnosis of HIV and syphilis (rapid tests) for
pregnant women 7.
Access to health care, prenatal care and tests for HIV and syphilis diagnosis are influenced by
socioeconomic factors and are unequally distributed in populations. Studies show problems in carrying out simple actions to prevent vertical transmission of AIDS and syphilis, even in women
who accomplish the prenatal appointments 8. Furthermore, the need to include mother-to-child
transmission prevention of hiv and syphilis testing and treatment in prenatal care services has been
suggested 9,10. Other studies have shown the influence of individual factors, such as employment
status, education status, age and race to access the prevention of vertical transmission of HIV services
11,12, but these are inadequate to explain the distribution among populations. Some studies found
associations between contextual variables and inequities in health care access 13,14, maternal health
care service utilization 15 and effects of a conditional cash transfer program on childhood mortality 16.
Local studies in hospitals and in primay health care 17,18,19,20,21 have indicated that HIV testing
coverage has increased in all Brazilian regions. However, these results were from studies implemented
only in a municipal or state scope. Only one study has been found in Brazil with national coverage in
hospitals 11, while no studies with national coverage in primary health care were found.
Despite the contributions on the subject, few nationwide studies have examined the relationship
between access to HIV and syphilis tests in prenatal care and social context. Thus, considering the
importance of context in explaining inequalities of access to health services, there are few studies
using multilevel analyses focusing on prenatal care. This study aims to evaluate the social determinants of access to HIV and VDRL tests during pregnancy in Brazil, assessing whether inequalities in
using health services are expressed at individual and contextual levels through a nationwide survey
that was conducted in primary health care in 2013-2014.
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Methods
Study area
This study used the database from the Brazilian National Program to Improve Access and Quality in
Primary Care (PMAQ-AB) in Brazil, 2013. This survey was conducted by the Brazilian Ministry of
Health in 5,211 cities throughout the country, including the 27 state capitals, representing 93.5% of
Brazilian cities in 2013-2014. Further details about the PMAQ-AB in Brazil have been reported in
other studies 20,21,22,23.
Study population and sample
This study population consisted of 13,020 users who met the following criteria: not being assisted for
the first time, as well as not spending more than twelve months without attendance, and women with
children up to two years old. From these, 9,945 (76.4%) had prenatal appointments in health primary
services units, while 3,075 (23.6%) did not have prenatal appointments in primary service health units
and were, therefore, excluded from this study, as they did not fit the scope of this analysis.
Study variables and data sources
•

Dependent variables

The dependent variables were prenatal care access: prenatal care appointments, HIV and syphilis
tests for detection in prenatal care. Data on prenatal care were obtained from the 2nd cycle of the
Brazilian National Program to Improve Access and Quality in Primary Care (2nd PMAQ-AB cycle)
in Brazil, external evaluation cycle, that was held between 2013 and the first half of 2014 (http://dab.
saude.gov.br/portaldab/ape_pmaq.php). The criteria for assessing the prenatal care were based on
the Brazilian Ministry of Health protocols, which recommend that prenatal care should begin by the
12th gestational week 7 with a minimum of six appointments during follow-up, performing both HIV
serological test and venereal disease research laboratory (VDRL) test.
•

Independent variables

The individual variables are related to women social characteristics. The social characteristic variables were obtained through questionnaire applied to women who had children under 24 months
old. The data collected included: age, race, work, formal education level and participation in the
conditional Family Income Program.
The contextual indicators included socioeconomic and health services-related indicators. They
were obtained from several databases from the National Demographic Census carried out in 2010 by
the Brazilian Institute of Geography and Statistics (IBGE). Per capita income is an indicator used to
identify the degree of economic development of a country or region. It is the ratio obtained from the
sum of the whole population salaries per total of inhabitants. The poverty proportion is the quantity
of inhabitants with monthly family income per person below BRL 140 in 2010 divided by the population in the same year. The Gini index is used to measure social inequality through income distribution. The human development index was transcribed from the Human Development Atlas provided
by the Brazilian agency of United Nations Development Program (http://www.pnud.org.br). The
human development index (HDI) is a composite indicator that includes the education level, longevity and income, and it is usually used by the United Nations for comparing the quality of life level at
an international basis. The same method used worldwide was applied to all municipalities in Brazil.
Indicators related to health services were obtained from the Brazilian Health Informatics Department (http://www.datasus.gov.br). The primary health care services are organized by the Family Health
Program. The indicators related to the primary health care system refers to the number of health services and the investments in primary care in municipalities: quantity of health care facilities per 10,000
inhabitants and investments in primary care per inhabitant. Figure 1 shows all of these variables.
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Figure 1
Levels of analysis and respective variables and sources in the 2nd cycle of the Brazilian National Program to Improve
Access and Quality in Primary Care (2nd PMAQ-AB cycle), 2013.

Level 1
City context
•

Social context
Human development index (HDI)
Gini index
Per capita income
Poverty

•

Health system characteristics
Number of health care facilities per 10,000 inhabitants
Investments in primary care per capita
Source:
Brazilian Institute of Geography and Statistics (IBGE)
Brazilian Ministry of Health

Dependent variables
(outcomes)
•
•
•

Prenatal care appointments
HIV exams in prenatal care
Exams for syphilis detection in
prenatal care

Level 2
Women individual characteristics

•
•
•
•
•

Age
Race (skin color)
Work
Education
Family Income Program

Source:
Dataset of the Brazilian National Program to Improve Access
and Quality in Primary Care (PMAQ-AB)

Data analysis
The data analysis was performed using version 20.0 of the statistical software SPSS (https://www.
ibm.com/) for the analyses. The three outcomes were initially analyzed according to the independent
variables at both levels, namely individual and contextual (city). The prevalence is depicted in absolute
and relative values in each category and the effect was estimated through the prevalence ratios (PR)
and their respective 95% confidence intervals (95%CI). Variables with significant associations in this
bivariate analysis were fit in a multilevel mixed-effect Poisson regression model. In the first step, the
contextual effect was evaluated from a null model using the likelihood ratio (LR) test to verify the
significance, and afterwards two models were tested with only the individual level and with both the
individual and contextual levels.
Poisson modelling has been used in several studies to estimate adjusted PR from categorical outcomes. We chose multilevel Poisson regression models with robust standard errors because they are
a good alternative to estimate such PR. Logistic regressions must be avoided since this would have
implied estimations of odds ratios (OR) as a risk measure, and OR are not the most suitable measure
when the prevalence of the variable is higher than 15%. In addition, controlling for confounding variables is not equivalent for the two measures 24.
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Ethical clearance
Ethical clearance was not required because the data obtained from the Brazilian National Health
Information System of the Ministry of Health were public, aggregated and anonymous. Written consent was not obtained because the data were public and aggregated at municipal level. This study was
based on secondary data obtained from publicly available datasets (http://dab.saude.gov.br/portaldab/
ape_pmaq.php), therefore, it did not require ethical approval. The individual data came from the
public database of the PMAQ-AB approved by the Ethics Committee of the Federal University of Rio
Grande do Sul under the protocol n. 21904. Patient information was anonymous and de-identified
prior to analysis.

Results
Table 1 shows results for bivariate analysis regarding the three outcomes studied related to both individual and contextual covariates. For the variable “having less than six prenatal care appointments”,
significant associations for education level (years of schooling) and participation in cash transfer
programs were observed as individual effects. All contextual effects except the Gini index showed
significant associations. “Do not perform HIV tests in prenatal care” and “do not perform syphilis
detection tests in prenatal care” were significantly associated with both individual and contextual
variables, except for “health care facilities per 10,000 inhabitants”.
In order to verify the combined effect of both individual and contextual covariates, all variables
with significant associations were fit into a two-level multilevel analysis with mixed effects. As the
first step, all outcomes were fitted in a null model to verify the contextual effect. Additionally, collinearity analysis of the explanatory variables was also performed, showing that “per capita income”
and “percentage of poverty” were highly correlated, between them and with HDI, and thus they
were excluded from the multiple analysis. In Tables 2, 3 and 4, it is possible to observe that there
were significant effects of context (city level) for all outcomes, as the LR test was significant for all of
them. We then performed a multilevel analysis from these null models including both contextual and
individual levels.
Tables 2, 3 and 4 show results for these models according to the three outcomes. Considering
“having less than six prenatal care appointments” (Table 2), model 1 with only individual level reveals
that education and enrollment in cash transfer programs remained significant. These two variables
maintained significance in the full model when the contextual variables were included. Only HDI representing the contextual effect maintained significance. The city-level variance dropped from 0.049
to 0.042 indicating an important between-city effect.
Regarding the outcomes related to absence of tests in prenatal care (HIV and syphilis detection),
the results of multilevel analysis were quite similar (Tables 3 and 4). In relation to the contextual
effects, the variables that represent health care services (population rate of health care facilities and
investments in primary care) lost their significance in the full model, while HDI and the Gini index
remained significant. Considering the individual effects, educational level was significant for both
outcomes.
It is also important to emphasize the direction of the effects in the final models. For the outcome
“having less than six prenatal care appointments”, HDI and enrollment in cash transfer programs presented a protective effect, which means that women enrolled in cash transfer programs and also living
in cities with low HDI had a higher probability to be assisted with a higher number of appointments
in prenatal care. Conversely, having low education level could represent higher chance to not achieve
the ideal number of prenatal care appointments. Nevertheless, for the outcomes related to performing
tests in prenatal care, the worst conditions, such as contextual (HDI > 0.694, p < 0.001; Gini index ≥
0.521, p < 0.001) and individual (> 8 years of schooling, p < 0.001), showed a risk effect.
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Table 1
Bivariate associations between outcomes and the independent variables according to the levels in the 2nd cycle of the Brazilian National Program to
Improve Access and Quality in Primary Care (2nd PMAQ-AB cycle), 2013.
Outcomes
Less than 6 prenatal care

No HIV tests in prenatal care

No tests for syphilis detection in

appointments
n (%)

PR (95%CI)

prenatal care
p-value

n (%)

PR (95%CI)

p-value

n (%)

PR (95%CI)

p-value

Individual level
Age (years)
15-19

203 (19.4)

1.00

97 (8.0)

1.00

231 (21.1)

1.00

20-29

839 (17.9)

0.93 (0.81; 1.06)

0.143

302 (5.5)

0.69 (0.55; 0.86)

< 0.001

657 (13.1)

0.62 (0.54; 0.71)

< 0.001

30 and more

422 (16.8)

0.87 (0.75; 1.01)

0.067

106 (3.5)

0.43 (0.33; 0.57)

< 0.001

229 (8.2)

0.39 (0.33; 0.46)

< 0.001

391 (17.1)

1.00

Race (skin color)
White
Black or mixed

1,030 (17.9) 1.04 (0.94; 1.16)

0.439

104 (3.7)

1.00

386 (5.7)

1.53 (1.24; 1.89)

< 0.001

260 (10.2)

1.00

824 (13.3)

1.30 (1.14; 1.49)

< 0.001

669 (10.4)

1.74 (1.56; 1;95)

< 0.001

Education (years of
schooling)
8 and above

971 (16.7)

1.00

Up to 8

493 (20.5)

1.23 (1.12; 1.36)

347 (17.5)

1.00

< 0.001

281 (4.0)

1.00

223 (8.0)

1.97 (1.66; 2.34)

< 0.001

447 (18.1)

Work
Yes
No

1,117 (17.8) 1.02 (0.91; 1.14)

0.743

103 (4.2)

1.00

402 (5.5)

1.23 (1.05; 1.60)

0.016

223 (10.0)

1.00

894 (13.4)

1.34 (1.17; 1.54)

< 0.001

Family Income
Program
No

820 (19.2)

1.00

Yes

642 (16.2)

0.84 (0.77; 0.93)

< 0.001

213 (4.1)

1.00

290 (6.3)

1.53 (1.28; 1.81)

539 (11.3)

1.00

< 0.001

576 (14.0)

1.24 (1.11; 1.38)

412 (9.8)

1.00

< 0.001

704 (15.0)

1.52 (1.36; 1.71)

< 0.001

City level
HDI
0.695 and above

771 (21.0)

1.00

Up to 0.694

691 (15.2)

0.76 (0.66; 0.79)

< 0.001

162 (3.6)

1.00

342 (6.6)

1.84 (1.53; 2.20)

< 0.001

Gini index
Up to 0.520

726 (17.2)

1.00

0.521 and above

736 (18.4)

1.07 (0.97; 1.17)

0.156

216 (4.3)

1.00

288 (6.1)

1.41 (1.19; 1.68)

483 (10.6)

1.00

< 0.001

633 (14.6)

1.38 (1.24; 1.54)

405 (9.7)

1.00

< 0.001

711 (15.0)

1.55 (1.38; 1.74)

372 (8.9)

1.00

< 0.001

744 (15.7)

1.77 (1,57; 1.99)

< 0.001

Per capita income
(BRL)
554 and more

782 (21.3)

1.00

Up to 553.99

680 (14.9)

0.70 (0.64; 0.77)

< 0.001

157 (3.5)

1.00

347 (6.6)

1.91 (1.59; 2.30)

< 0.001

Poverty
Up to 13.7%

764 (21.0)

1.00

13.8% and above

698 (15.2)

0.72 (0.66; 0.79)

< 0.001

144 (3.2)

1.00

360 (6.9)

2.15 (1.78; 2.59)

< 0.001

Health care
facilities per 10,000
inhabitants
1.46 and above

693 (16.4)

1.00

Up to 1.45

768 (19.4)

1.18 (1.08; 1.30)

< 0.001

250 (5.1)

1.00

249 (5.2)

1.03 (0.87; 1.23)

0.706

538 (12.0)

1.00

571 (13.0)

1.01 (0.97; 1.21)

0.133

Investments in
primary care (BRL
per capita)
38.48 and above

724 (16.4)

1.00

Up to 38.47

737 (19.3)

1.17 (1.07; 1.29)

0.001

301 (5.9)

1.00

203 (4.4)

0.75 (0.63; 0.89)

95%CI: 95% confidence interval; HDI: human development index; PR: prevalence ratio.
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Table 2
Multilevel mixed-effect Poisson regression analysis for the outcome “having less than six prenatal care appointments” in the 2nd cycle of the Brazilian
National Program to Improve Access and Quality in Primary Care (2nd PMAQ-AB cycle), 2013.
Null model (n = 8,238)
PR (95%CI)

p-value

Model 1 (n = 8,226)
PR (95%CI)

Model 2 (n = 8,186)

p-value

PR (95%CI)

p-value

HDI up to 0.694

0.72 (0.63; 0.82)

< 0.001

Gini index 0.521 and more

1.10 (0.98;1 .23)

0.093

Health care facilities/Inhabitants up to

1.09 (0.97; 1.23)

0.148

0.95 (0.82; 1.08)

0.429

City level

1.45
Ivenstiments in primary care per capita
up to BRL 38.47
Individual level
Up to 8 years of schooling

1.31 (1.17; 1.46)

< 0.001

1.32 (1.18; 1.48)

< 0.001

Family Income Program (enrolled)

0.79 (0.71; 0;88)

< 0.001

0.85 (0.76; 0.95)

0.003

Fixed effects: intercept (95%CI)

-1.75 (-1.81; -1.69)

-1.72 (-1.81; -1.64)

-1.65 (-1.78; -1.51)

Random effects

Variance (95%CI)

Variance (95%CI)

Variance (95%CI)

0.049 (0.015; 0.162)

0.045 (0.013; 0.160)

0.042 (0.013; 0.130)

3.78; 0.026

3.40; 0.033

5.02; 0.012

City level
LR test (χ2; p-value)

95%CI: 95% confidence interval; HDI: human development index; LR: likelihood ratio; PR: prevalence ratio.
Notes: significant values are in bold. Model 1 for the individual variables only, model 2 for individual and city levels.

Table 3
Multilevel mixed-effect Poisson regression analysis for the outcome “no HIV tests in prenatal care” in the 2nd cycle of the Brazilian National Program to
Improve Access and Quality in Primary Care (2nd PMAQ-AB cycle), 2013.
Null model (n = 9,749)
PR (95%CI)

p-value

Model 1 (n = 9,518)
PR (95% CI)

Model 2 (n = 9,515)

p-value

PR (95%CI)

p-value

HDI up to 0.694

1.59 (1.22; 2.06)

< 0.001

Gini index 0.521 and more

1.48 (1.21; 1.82)

< 0.001

Ivenstiments in primary care per capita

1.03 (0.81; 1.31)

0.799

City level

up to BRL 38.47
Individual level
Black or mixed

1.39 (1.11; 1.74)

0.004

1.26 (1.01; 1.58)

0.043

Up to 8 years of schooling

1.79 (1.48; 2.16)

< 0.001

1.78 (1.47; 2.16)

< 0.001

Do not work

1.13 (0.90; 1.42)

0.277

Familiy Income Program (enrolled)

1.22 (1.01; 1.48)

0.041

1.12 (0.92; 1.36)

0.266

Fixed effects: intercept (95%CI)

-3.23 (-3.38; -3.08)

-3.88 (-4.17; -3.59)

-4.15 (-4.49; -3.81)

Random effects

Variance (95% CI)

Variance (95%CI)

Variance (95%CI)

City level

0.690 (0.463; 1.027)

0.619 (0.403; 0.950)

0.564 (0.358; 0.888)

43.87; < 0.001

36.66; < 0.001

30.70; < 0.001

LR test (χ2; p-value)

95%CI: 95% confidence interval; HDI: human development index; LR: likelihood ratio; PR: prevalence ratio.
Notes: significant values are in bold. Model 1 for the individual variables only, model 2 for individual and city levels.
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Table 4
Multilevel mixed-effect Poisson regression analysis for the outcome “no tests for syphilis detection in prenatal care” in the2nd cycle of the Brazilian
National Program to Improve Access and Quality in Primary Care (2nd PMAQ-AB cycle), 2013.
Null model (n = 8,904)
PR (95%CI)

p-value

Model 1 (n = 8,705)
PR (95%CI)

p-value

Model 2 (n = 8,700)
PR (95%CI)

p-value

HDI up to 0.694

1.39 (1.18; 1.64)

< 0.001

Gini index 0.521 and more

1.39 (1.22;1.59)

< 0.001

Ivenstiments in primary care per capita up

1.12 (0.97; 1.31)

0.130

City level

to BRL 38.47
Individual level
Age group 20-29 years

0.62 (0.53; 0.73)

< 0.001

0.62 (0.53; 0.73)

< 0.001

Age group 30 years and more

0.37 (0.31; 0.45)

< 0.001

0.38 (0.31; 0.46)

< 0.001

Black or mixed

1.19 (1.03; 1.37)

0.016

1.11 (0.96; 1.28)

0.152

Up to 8 years of schooling

1.71 (1.50; 1.94)

< 0.001

1.70 (1.50; 1.93)

< 0.001

Do not work

1.07 (0.91; 1.25)

0.400

1.17 (1.03; 1.34)

0.015

1.10 (0.97; 1.25)

0.139

Family Income Program (enrolled)
Fixed effects: intercept (95%CI)

-2.16 (-2.24; -2.08)

-2.05 (-2.27; -1.82)

-2.33 (-2.57; -2.01)

Random effects

Variance (95%CI)

Variance (95%CI)

Variance (95%CI)

0.259 (0.167; 0.404)

0.166 (0.089 ;0.309)

0.141 (0.070; 0.282)

38.00; < 0.001

16.19; < 0.001

12.63; < 0.001

City level
LR test (χ2; p-value)

95%CI: 95% confidence interval; HDI: human development index; LR: likelihood ratio; PR: prevalence ratio.
Notes: significant values are in bold. Model 1 for the individual variables only, model 2 for individual and city levels.

Discussion
This study assessed the individual and contextual determinants of access to tests for HIV and syphilis
in prenatal care in Brazil. The indicators used of having less than six prenatal care appointments,
having no HIV tests in prenatal care, and no tests for syphilis detection in prenatal care represent
essentially graded levels of access to health services, as well as the quality of such services.
Prenatal care appointments must be performed in primary healthcare. In Brazil, the protocols of
the Ministry of Health 6,7,25 recommend that prenatal care should begin at 12th gestational week, with
a minimum of six appointments during follow-up. Furthermore, there should be two HIV and syphilis
serological tests during pregnancy. These appointments provide multiple opportunities to offer HIV
and VDRL counseling and testing. Some studies 12,26,27 have reported that several other strategies
are needed for pregnant women to accept HIV testing, such as counseling for HIV and syphilis testing, invitation cards to the male partners with syphilis screening and concomitant treatment. In this
study, the distribution of the three outcomes was highly influenced by the socioeconomic position at
individual level, which remained significant even after accounting for contextual effects.
Among individual level characteristics, the variable “having less than six prenatal care appointments” was associated with educational level and enrollment in cash transfer programs. In other
words, irrespective of the contextual situation, being a woman with less than 8 years of schooling,
no work, and participating in cash transfer programs emerges to be the best predictor to access
prenatal care.
Conditional cash transfer programs are interventions that transfer cash from governments to
poor households with the requirement that parents abide and keep focused on health and education
for their children. The conditional cash transfer programs are becoming an important strategy for
alleviating poverty and to reduce inequalities in low-income and middle-income in some countries,
and the conditions encourage the use of existing health and education services. In Brazil, the Bolsa
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Familia program reached all 5,565 Brazilian municipalities (approximately 25% of the Brazilian population) and enrolled 13.6 million families in 2016 16.
Low level of education and income, access to health services, absence of prenatal care, sexual
orientation, multiplicity of sexual partners, history of sexually transmitted diseases (STD), irregular
use of condoms, and being a woman have been shown to be relevant to the risk of HIV transmission
and it is a challenge regarding prevention, treatment and effectiveness of public policies in response
to these demands 28,29,30,31.
All of these women in this study are potentially dependent on the Brazilian Unified National
Health System (SUS) for prenatal care, as they cannot afford private services. In Brazil, the use of the
health service is often associated with socioeconomic variables 11,14,32. Thus, in the equity perspective,
it is important to include this population with greater social vulnerability, including childbearing age
women and their families, in prevention, promotion, monitoring and follow-up actions regarding
sexual and reproductive health by the family health team 30,33.
The importance of prenatal care and an adequate number of appointments has already been
demonstrated in other studies 11,18,34,35, thus enabling timely implementation of care protocols for
preventing vertical transmission.
These results also reveal inequalities in access to prenatal care. The higher risk of inadequate
quantity of appointments in prenatal care was observed among women with less education and
enrolled in cash transfer program. Similar inequalities have been described in other studies in Africa 15
and India 36. Thus, poor Brazilian women are not likely to carry out the adequate quantity of appointments in prenatal care.
At the city level, only the HDI maintained significance. The likelihood of having less than six prenatal care appointments was more observed among women who live in cities with high HDI, where
21% of women have less than six appointments, while this percentage is lower (15.2%) in low HDI
municipalities. In other words, primary care utilization is most frequently used by the poorest population, so these women are potentially more dependent on the health system. The government policies
are aimed at increasing access, especially in primary health care through the Family Health Program.
Thus, it has helped to improve equity in health care access in Brazil 37, and consequently there is a
more equitable use in areas covered by the Family Health Program 38.
Prenatal care services are the key to eliminating mother-to-child transmission of both HIV and
syphilis through counseling and testing in pregnant women. Regarding the outcomes of absence of
tests in prenatal care (HIV and syphilis detection), the individual effect remained significant, especially concerning the educational level, but there was also a contextual effect at the city level. In both
cases, the likelihood of absence of HIV and syphilis tests was more observed among women living in
cities with low HDI, and with greater income inequality (Gini index). Inequalities have been described
in other studies related to socioeconomic indicators in Africa 15,26 and India 36.
The Brazilian Ministry of Health recommends a second serological test for HIV and syphilis 6,25,
while the World Health Organization (WHO) 39 suggests a serological test for syphilis and HIV for
more than 90% of pregnant women; nevertheless, the Pan American Health Organization (PAHO) 40
proposes a coverage of 95%. The frequency of tests in Brazil depends on the country’s regions 11,18,41.
In Brazil, it is recommended to request HIV and syphilis tests during the prenatal care. The serological HIV and syphilis tests are performed in secondary care. Studies in Spain, Brazil and Colombia
also demonstrated that there is inequality in health care among care levels. The inequity in health care
utilization is more concentrated in the secondary level 13,14,42,43. Studies in Brazil also showed difficulties in implementing rapid tests in primary care 33,44,45. The different results might be explained
by the long waiting barrier to access secondary care in the brazilian healthcare system 13,43.
It is suggested to increase the offer of rapid tests in primary health care during prenatal care, as
well as professional qualification for performing the tests and counseling, as well as access to treatment 46. It is also necessary to qualify the information system to provide information on prenatal
care and all exams performed by the pregnant woman at all levels of care in order to promote the
integration of women’s health policies, of STD-HIV, and the child 30,46, thus, reinforcing the role of
primary care in care coordination. A systematic review of the literature on HIV testing in Europe 47
showed barriers at the patient level, at the health care provider level and institutional barriers at the
policy level.
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Elimination of mother-to-child transmission of both HIV and syphilis requires early access to
quality prenatal care for all pregnant women, and a combined approach to these diseases is recommended by WHO to promote better mother and infant health 37.
A study in South Africa 48 suggests a lack of functional integration in the mother-to-child transmission of HIV and congenital syphilis prevention program in prenatal care. Quality improvement
of these programs could make a difference in reducing maternal and infant morbidity and mortality
caused by both syphilis and HIV. Studies have shown the importance of ensuring that syphilis and HIV
screening are performed simultaneously on all pregnant women through an integrated program 9,10,
besides the integration between the prevention program of mother-to-child transmission services,
postnatal care – and other HIV care and treatment services for HIV-infected mothers and children –
and HIV-exposed infants during post delivery 49. In Brazil, the policy suggests integration between
maternal health care and child care through the Stork Network Program to prevent vertical transmission of both HIV and syphilis 33,44.
Cuba was the first country to eliminate mother to child transmission of HIV and has shown that
it is possible to implement the measures recommended by PAHO/WHO to prevent vertical transmission, such as: early access to prenatal care, HIV testing, treatment and breastfeeding substitution, as
part of an equitable, accessible, and universal health system in which maternal and child health programs are integrated with HIV programs .
This study has some strengths and limitations. One of the strengths is the comprehensiveness
of the survey with national coverage in primary health care from which the data were extracted. In
addition, the independent variables in the city context were extracted from official national population censuses and Brazilian Ministry of Health databases. On the other hand, a possible selection bias
cannot be excluded regarding the women included in this study, since only women who had prenatal
care in the evaluated primary health care facilities were considered. Secondly, there is a memory bias
because women who had children up to 2 years old were included.
The main results reported herein have important implications to public health, especially for prenatal care. A core principle of the SUS states that the distribution of health services must be based on
equity, which means a positive discrimination in terms of priorities. The existence of inequalities in
the access to HIV and syphilis tests in prenatal care are expressed at both the individual and city levels,
and therefore requires more effort to reorganize the health care model.

Conclusions
Despite the increased prenatal coverage, the results reveal inequalities in access to prenatal care
appointments and to HIV and syphilis tests. They were associated with individual socioeconomic
position, mainly education, of Brazilian pregnant women. In addition to this individual effect, a citylevel contextual effect represented by HDI and the Gini index was observed for the absence of tests
in prenatal care (HIV and syphilis detection). There have been problems in implementing the recommendations of the protocols and the missed opportunity of tests during the prenatal care, which probably contribute to the vertical transmission of HIV and syphilis infection. Therefore, late diagnosis
is an important factor in explaining the incidence of AIDS and syphilis in children and is one of the
biggest obstacles to preventing the vertical transmission of HIV and syphilis. These findings indicate
the importance of strengthening HIV and syphilis infection control programs during pregnancy.
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Resumo

Resumen

O estudo teve como objetivos avaliar os determinantes sociais do acesso a testes para HIV e sífilis
(VDRL) durante a gravidez no Brasil. As variáveis
dependentes foram definidas de acordo com o acesso à assistência pré-natal: consultas de pré-natal e
testes para HIV e sífilis. As variáveis independentes no primeiro nível foram escolaridade, idade,
raça, trabalho e participação no programa Bolsa
Família. As variáveis de nível municipal foram o
índice de desenvolvimento humano (IDH), índice
Gini e indicadores relacionados aos serviços de
saúde. Foi realizada uma análise exploratória do
efeito de cada nível, através do cálculo de razões
de prevalência (RP). Para verificar o efeito do nível
individual sobre os níveis individual e contextual,
foi construído um modelo multiníveis de regressão
de Poisson para efeitos mistos para todos os desfechos. Com relação às consultas de pré-natal, os
principais fatores implicados estiveram relacionados ao nível socioeconômico individual (escolaridade e participação no programa Bolsa Família);
entretanto, no nível municipal, apenas o IDH
manteve significância estatística. A variância no
nível municipal diminuiu de 0,049 para 0,042,
indicando um importante efeito intermunicipal.
Quanto ao desfecho realização dos testes na assistência pré-natal, as piores condições, tais como a
condição contextual (IDH > 0,694, p < 0,001; índice Gini ≥ 0,521, p < 0,001) e a individual (> 8
anos, p < 0,001) mostraram um efeito de risco no
modelo final. As variáveis relacionadas aos serviços de saúde não mostraram efeitos significativos.
Estiveram associadas ao nível socioeconômico individual e a um efeito contextual de nível municipal. Os achados indicam a importância do fortalecimento de programas de controle de HIV e sífilis
durante a gravidez.

Este estudio tiene como fin evaluar los determinantes sociales en el acceso a las pruebas de VIH
y VDRL durante el embarazo en Brasil. Las variables dependientes estaban basadas en el acceso al
cuidado prenatal: citas durante el cuidado prenatal y pruebas de VIH y sífilis. Las variables independientes en el primer nivel fueron: nivel formal
de educación, edad, raza, trabajo y participación
en el programa Bolsa Familia. Las variables dentro del nivel de ciudad fueron: índice de desarrollo humano (IDH), índice de Gini, e indicadores
relacionados con los servicios de salud. Se realizó un análisis exploratorio, evaluando el efecto
de cada nivel mediante el cálculo de la razón de
prevalencias (RP). Se construyó una regresión de
Poisson multinivel con efectos mixtos para todos
los resultados, con el fin de verificar el efecto del
nivel individual y en ambos niveles: individual y
contextual. En relación con las citas prenatales,
los factores principales implicados se relacionaron
con la situación socioeconómica individual (nivel
de educación y participación en el Programa Bolsa
Familia), sin embargo, sólo el IDH mantuvo una
relevancia estadística relacionada con el contexto
del nivel de la ciudad. La varianza de nivel-ciudad
bajó de 0,049 a 0,042, indicando un importante
efecto intraciudad. Respecto a los resultados de las
pruebas realizadas durante el cuidado prenatal, las
peores condiciones como las contextuales (IDH >
0,694, p < 0,001; índice de Gini ≥ 0,521, p < 0,001)
e individual (> 8 años de escolarización, p < 0,001)
mostraron un efecto riesgo en el modelo final. Las
variables informadas a los servicios de salud no
indicaron efectos significativos. Estuvieron asociadas con la situación individual socioeconómica y
el efecto nivel ciudad contextual. Estos resultados
indican la importancia del fortalecimiento de los
programas de control de infección por VIH y sífilis
durante el embarazo.
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