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RESUMO

Objetivos: analisar a associacdo do nivel socioecondmico e caracteristicas obstétricas com
registro vacinal de gestantes. Métodos: estudo transversal, realizado com 480 puérperas. Foi
considerada, como varidvel dependente, a vacinacdo de gestantes; e como variaveis inde-
pendentes: idade, cor de pele, escolaridade, unido estavel, trabalho remunerado e nimero
de consultas no pré-natal. Associacdo entre as variaveis foi verificada por meio de modelo de
regressao de Poisson. Resultados: das 480 cadernetas de gestantes, 10,63% possuiam infor-
magcdes da vacinacdo contra hepatite B; 31,46% para o tétano; e, para influenza, observou-se
auséncia de registro em 90% das cadernetas. Houve associacao de trabalho remunerado e
numero de consultas realizadas no prénatal com vacinacdo contra hepatite B. Conclusoes:
menores proporg¢oes de auséncia de vacinagao ocorreram em mulheres que estavam no
mercado de trabalho e que realizaram maior nimero de consultas de pré-natal. Isso sugere
que desigualdades socioeconémicas podem interferir na vacinagdo de gestantes nos servi-
cos de saude.

Descritores: Vacinacdo; Cuidado Pré-Natal; Gestantes; Disparidades nos Niveis de Saude;
Iniquidade.

ABSTRACT

Objectives: to analyze the association of socioeconomic level and obstetric characteristics
with vaccine registration of pregnant women. Methods: cross-sectional study, performed
with 480 women in puerperal. Vaccination of pregnant women was considered a dependent
variable and as independent variables were age, skin color, education, steady union, paid
work, and number of prenatal consultations. Association between variables was verified by
the Poisson’s regression model. Results: from 480 pregnant women'’s health cards, 10.63%
had information on hepatitis B vaccination; 31.46% for tetanus; and 90% of the health cards
had not register for influenza. There was an association of paid work and number of prenatal
consultations with hepatitis B vaccination. Conclusions: lower percentages in absence of
vaccination occurred in women who were in the job market and had a higher number of
prenatal consultations. This suggests that socioeconomic inequalities may interfere with the
vaccination of pregnant women in health services.

Descriptors: Immunization; Prenatal Care; Pregnant Women; Health Status Disparities; Iniquity.

RESUMEN

Objetivos: analizar la relacion del nivel socioecondmico y caracteristicas obstétricas con re-
gistro de vacunacion de gestantes. Métodos: estudio transversal, realizado con 480 puérpe-
ras. Ha sido considerada, como variable dependiente, la vacunacion de gestantes; y como
variables independientes: edad, color de piel, escolaridad, unién estable, trabajo remunerado
y nimero de consultas en el prenatal. Relacién entre las variables ha sido verificada por me-
dio de modelo de regresion de Poisson. Resultados: de las 480 libretas de gestantes, 10,63%
poseian informaciones de la vacunacién contra hepatitis B; 31,46% para el tétanos; y, para
influenza, se observé ausencia de registro en 90% de las libretas. Hubo relacion de trabajo
remunerado y nimero de consultas realizadas en el prenatal con vacunacion contra hepatitis
B. Conclusiones: menores proporciones de ausencia de vacunacién ocurrieron en mujeres
que estaban en el mercado de trabajo y que realizaron mayor nimero de consultas de pre-
natal. Eso sugiere que desigualdades socioecondmicas pueden interferir en la vacunacion de
gestantes en los servicios de salud.

Descriptores: Vacunacion; Cuidado Prenatal; Gestantes; Disparidades en los Niveles de
Salud; Iniquidad.
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INTRODUCTION

Public policies directed at pregnant women are of the utmost
importance to ensure the quality of assistance provided to this
population group™. In this context, the National Immunization
Program (PNI) stands out by contributing to the improvement
of quality of life and increase life expectancy due to reduction,
control or eradication of certain preventable diseases?.

The Brazilian pregnant woman'’s vaccination calendar has
been increasingly expanded and improved. Vaccines against
diphtheria and tetanus (dT), triple acellular bacterial (against
diphtheria, tetanus and pertussis [dTpal), recombinant hepatitis
B vaccine and, seasonally, influenza vaccine are considered basi-
cally necessary for maternal and child health®*.

Vaccination, especially in pregnant woman, is performed at
a time of great concern for the patient, since she feels respon-
sible for the life of the fetus she is generating®. In addition to
this concern, a previous study demonstrated a higher rate of
vaccination in pregnant women who: worked as health profes-
sionals, had a higher level of education, higher monthly family
income, routine medical exams, and premarital exams®. Another
study evidenced that women in higher economic class had more
chances of being immunized?.

Currently, despite principles of universal access to prenatal
care, there are still social, economic, and obstetric care inequalities
in the scope of preventive health actions®'® and, therefore, in
this scenario, inequalities in the vaccination of pregnant women.
Vaccination coverage is below expected in certain population
subgroups, which is the result from the high persistent social
inequality in the country and from the sum of social and obstet-
ric inequalities""2, Iniquities in health care are defined when
social, economic or geographical differences promote unequal
access, or lack of access, to human rights“®. Those are essentially
unnecessary and avoidable, since they are based on social rela-
tions, marked by unequal power (socio-cultural and economic)
and technological (lack of knowledge or technology to confront
diseases)™.They are the result of how society is organized and
constitute unequal opportunities arising from social stratification,
generated by the individual income, social and cultural condition,
housing conditions and employment, as well as other factors
such as race and gender¢'?,

In low and middle-income countries, low proportions of
immunization predominated in poorer families and children
of mothers with low levels of education''®, especially due to
unequal access to health services generated by social stratifica-
tion(12,19). In Brazil, socioeconomic status and access to health
services have proven to be determinant factors for higher vac-
cination coverage in the gestational period®22,

Several studies indicate that marginalized groups in society
and in poverty have a higher occurrence of negative health out-
comes or inadequate health conditions!'""'2'829, The hypothesis
of this study is that social inequalities determine low coverage
of access to health services and, specifically, standardized in-
terventions or actions, such as vaccination in pregnant women.
To our knowledge, there are few recent studies that show the
increased vaccine coverage associated with factors such as:
vaccine acceptability, access to information, socioeconomic
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status, and education 122223 _Qther studies found no association
between socio-demographic factors (age, skin color, marital
status, education, among others) and higher percentage of
vaccination24,

In this way, this work can contribute with subsidies to health
administrators for planning and implementation of measures
aimed atimproving maternal and child health, since it addresses
complementary results to those of the studies discussed, in addi-
tion to contributing to the greater recognition by the authorities
of the importance of vaccination in pregnant women.

OBJECTIVES

To analyze associating socioeconomic levels and obstetric
characteristics with pregnant women'’s vaccine registry.

METHODS
Ethical Aspects

This study was approved by the Ethics Committee of the Fed-
eral University of Minas Gerais and the Ethics Committees of the
maternity hospitals involved. Data collection was initiated after
pregnant women signed the Informed Consent Term.

Design, place, and period of study

This is a cross-sectional observational study, developed with
data from the survey:“Born in Belo Horizonte: Survey on Childbirth
and Birth’, conducted in seven maternity hospitals that serve the
public health network and four maternity hospitals that serve
the supplementary health care network in Belo Horizonte, Minas
Gerais. This survey used the same sampling method, logistics
and material resources as the nationwide study entitled “Born
in Brazil: Survey on Childbirth and Birth”229,

The sample consisted of puerperals who had children born
alive in 2011, in hospitals with 500 or more live births in 2007,
according to the Information System for Live Births (SINASC).
The sampling process took place in three stages: selection of the
participating hospitals, reverse sampling method and random
selection of puerperals?529,

Population, inclusion criteria

For the present study, 480 women were admitted after having
given birth in the selected maternity wards. They were included
because they had the pregnant woman's health card at the time
of their admission.

Study protocol

The data collection took place from 2011 to 2013, by inter-
viewing puerperal women after labor and included data from
medical records at that moment. It is worth noting that all stages
of data collection were carried out by nurses previously trained
for this purpose.

The data were obtained from a standardized questionnaire
with identification variables, sociodemographic, life habits,
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nutritional information, clinical and obstetric background, and
health plan variables.

For the construction of the outcome variable, the presence
of vaccination was observed in the prenatal cards of puerperal
women. Data were obtained from the vaccines applied, number of
doses, and serological tests. Those were the considered vaccina-
tions for pregnant women: hepatitis B vaccine, tetanus vaccine,
and influenza vaccine®. It should be noted that the presence
of vaccine registration on the prenatal card was considered an
indirect measure of immunization of the pregnant woman. The
absence of registration was adopted in the outcome variable; for
each vaccine evaluated it was used code 0 (presence of registra-
tion) and 1 (absence of registration).

Regarding socio-demographic, economic and obstetric vari-
ables, we considered: age, skin color, education, paid work, steady
union, and number of prenatal consultations.

Analysis of the results and statistics

It was performed analysis for each type of vaccine received,
considering number of doses and form of application related to
each recommended vaccination procedure®.

It was used the Stata program, version 14.0. The difference
between the vaccination proportions was tested using Pearson’s
chi-square and Fisher’s exact test; and for variables with more
than two categories that had statistical difference in these tests,
the analysis was performed with Bonferroni’s correction.

For the continuous variable (number of consultations per-
formed at prenatal), after checking the symmetry of distribution
by the Shapiro-Wilk test, the results were presented by means of
median and interquartile range (IQR).

Finally, Poisson regression was used to estimate the parameters
of interest: gross and adjusted by age, education, skin color and
gestational age at delivery. It should be noted that when this re-
gression model is applied to binominal data, the error for relative
risk can be overestimated, considering that the variance of the
Poisson distribution increases progressively, while the variance
of the binomial distribution has its maximum value when the
prevalence is 0.5. To correct this problem, the robust variance
estimator is used to obtain results similar to those obtained
with the use of Mantel-Haenszel statistics, when the covariable
of interest is categorical®”.

To build the multivariate regression model, it was adopted
the backward method; and all variables of interest at a level
of statistical significance lower than 20% were included in the
bivariate analysis, being removed one by one. It is noteworthy
that theoretical criteria were also considered in this study®.
The Hosmer-Lemeshow test was used to verify the adjust-
ment of the final model. The gross and adjusted prevalence
ratios were presented, and 95% confidence intervals were
calculated, considering a level of significance of 0.5 in all
analytical procedures.

RESULTS

The majority of women (73.54%) in the study were between
19 and 35 years old, self-reported brown/mulatto skin color
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(63.13%), had completed high school (51.36%), lived with
some kind of partner (70.21%) and had paid work (51.67%).
In addition, the median number of prenatal consultations
was 8 (Table 1).

Table 1 - Percentage distribution and 95% confidence interval of socioeco-
nomic and obstetric variables, Belo Horizonte, Minas Gerais, Brazil, 2011-2013

Variables n (%) 1C95%
Age (years)

<20 53(11.04) 852-14.18

Between 20 and 34 353(73.54) 69.39-77.30

>35 74(1542) 12.44-1894
Color of skin

White 124(25.83) 22.10-29.95

Black 44(9.17) 6.88-12.10

Brown/dark/mulatto 303(63.13) 58.69-67.34

Asian/eastern/indigenous 9(1.87) 0.97 -3.57
Education

College Education 69(14.41) 11.52-17.85

High School 246(51.36) 46.86-55.82

None + primary school 164(34.23) 30.10-38.62
Steady Union

Do live with partner 337(70.21) 65.94-74.14

Does not live with partner 143(29.79) 25.85-34.05
Paid work

Yes 248(51.67) 47.17-56.12

No 232(48.33) 43.87-52.82
Number of pre-natal consultations* 8(7-10)

Note: IC95% - 95% confidence interval; * Median (1Q).

From the total number of pregnant women evaluated, 10.63%
had a vaccination record for hepatitis B and 31.46% a vaccina-
tion record for tetanus. In relation to influenza, 90% of pregnant
women had no record whatsoever (data not shown).

Table 2 indicates the percentages of vaccination recommended
during pregnancy. Regarding hepatitis B vaccine, the variables
related to education, paid work, and number of prenatal consulta-
tions showed a statistically significant difference.

As for tetanus vaccine, there was also a statistically significant
difference in paid work during pregnancy and in the number of
prenatal consultations. Finally, for influenza vaccine, the number
of consultations also showed an association with the presence
of registration (Table 2).

Table 3 shows values of association measures (RP) using Pois-
son regression models, adjusted by age, education, skin color
and maternal gestational age.

The prevalence of non-vaccination in women with paid work was
0.91 times over the prevalence of women who had not paid work,
controlled by other variables presented in the model. Moreover,
in relation to the number of consultation(s) completed during the
prenatal period, it was observed that the increase of 1 consulta-
tion in this period reduced the prevalence of non-vaccination
of pregnant women against hepatitis B by 2%, adjusted for the
other variables.

Itis worth noting that in the adjusted regression model using
tetanus and influenza vaccines, none of the explanatory variables
remained statistically significant.
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Table 2 - Percentage of vaccination according to social inequalities and obstetric care inequalities, Belo Horizonte, Minas Gerais, Brazil, 2011-2013

Vaccine against:

Hepatitis B Tetanus* Influenza
Vaccination p value Vaccination p value Vaccination p value
present present present
n (%) n (%) n (%)
Age (years) 0.4991 0.7021 0.503*
<20 7(13.21) 14(26.42) 4(7.55)
Between 20 and 34 34(9.63) 113(32.01) 34(9.63)
>35 10(13.51) 24(32.43) 10(13.51)
Color of skin 0.162° 0.660° 0.387°
White 19(15.32) 37 (29.84) 16 (12.90)
Black 2 (4.55) 11 (25.00) 2 (4.55)
Brown/dark/mulatto 29 (9.57) 101 (33.33) 29 (9.57)
Asian/eastern/indigenous 1(11.11) 2(22.22) 1(11.11)
Educationl! 0.045" 0.636" 0.454t
College Education”* 13(18.84) 25(36.23) 9(13.04)
High School*® 25(10.16) 75(30.49) 26(10.57)
None + primary school® 13(7.93) 50(30.49) 13(7.93)
Steady Union 0.093" 0.0531 0.272%
Do live with partner 41(12.17) 115(34.12) 37(10.98)
Do not live with partner 10(6.99) 36(25.17) 11(7.69)
Paid Work 0.023" 0.003" 0.2011
No 17(7.33) 58(25.00) 19(8.19)
Yes 34(13.71) 93(37.50) 29(11.69)
No of pre-natal consultations* 10(8-12) <0.001 9(7 -10) 0.042 10(9-11) <0.001

Notes: *Includes VAT, dT and dTpa vaccines. *performed Pearson chi-square test; p value in bold < 0.05. *Teste Mann-Whitney, Median (IQ); p value in bold < 0.05. ® performed Fisher’s exact test; p
value in bold < 0.05.lp < 0.05 (post hoc associated with Bonferroni correction, p < 0.016). Equal letters mean similarity between the proportions.

Table 3 - Prevalence ratios and adjusted confidence intervals for the absence
of hepatitis B vaccination, Belo Horizonte, Minas Gerais, Brazil, 2011-2013

Absence of vaccination
for hepatitis B

Variables .
Gross Model Adjusted Model*
PR (C195%) PR (C195%)
Paid work
No 1 1
Yes 0.93(0.87 -0.99) 0.91(0.86 - 0.97)

0.97(0.96 - 0.98) 0.98(0.96 - 0.99)

Notes: PR - prevalence ratio; 95% Cl - 95% confidence interval; * Model adjusted for age, educa-
tion, skin color and gestational age; Hosmer-Lemeshow p-value > 0.05.

Number of pre-natal consultations

DISCUSSION

This study analyzed the connection between social and obstetric
inequities and vaccination. From the data of 480 pregnant women
health cards analyzed in the study, it was discovered exceptionally
low rates of vaccination registration, especially for hepatitis B and
influenza. It was also found that paid work and the number of
prenatal consultations were associated with a lower proportion of
vaccination absenteeism in pregnant women. A higher proportion
of hepatitis B vaccination was observed for women with higher
education (when compared to pregnant women with no education
or primary education). In this context of influence of social and
obstetric inequalities in association with hepatitis B vaccination,
a survey conducted in the city of Sdo Paulo found no association
of sociodemographic and obstetric variables with a complete vac-
cine regimen in the puerperium for hepatitis B and dT vaccines".

Another study, conducted in the city of Pelotas, State of Rio
Grande do Sul, also did not point out an association between
sociodemographic factors (age, education, marital status and
number of pregnancies) and lack of access to hepatitis B vaccine.

However, this cross-sectional study is limited by lack of official
records of HBV in pregnant women in the municipality and also
because there is a memory bias, that is, some pregnant women
may not remember having been vaccinated®®. Another descriptive
and cross-sectional study, conducted in the city of Jundiai, State
of Sdo Paulo, did not show any association of sociodemographic
and gestational variables with the hepatitis B vaccine®.

However, a survey conducted in Mayotte Island, Indian Ocean,
found that the highest educational level was positively associ-
ated with the presence of vaccination for hepatitis B virus (HBV)
@3, In addition, a cross-sectional study nested to a birth cohort,
conducted in the city of Séo Luis, State of Maranhdo, revealed
that low education was associated with a high rate of inadequate
prenatal care, which directly interferes with the performing of
proper vaccination®.

Health care systems, quality of services and access to them, as
well as the best technologies in health care, appear to be unequally
distributed among the people and groups that make up society.
The social differences encountered in this study (such as whether
or not to have paid work) affect human health, especially maternal
health, as well as reaching specific groups, either through lack of
access or difficult access to services offered by priority medical
devices, especially the hepatitis B vaccine!.

In this context, although universalization of access to prenatal
care is well-known by Brazilian populace, social and obstetric
inequalities still persist in that population®. Low education and
strong social differences (proxy from the less favored economic
class) point to a loss in the quality of health care provided to
pregnant women®,

Social inequalities, such as paid work - education proxy - are
a strong determinant for prenatal “adequacy”. To carry out a paid
work is an important factor in prenatal adequacy, since similar
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studies show an association between women working and the
early start of prenatal consultations; and more number of prenatal
consultations are associated with a greater chance of maternal
immunization®. This finding coincides with other studies, where
the fact that women do work has a positive influence on access
to prenatal care and health caretaking, due to the more informa-
tion and associated with a higher level of education('223242730 |t js
observed that higher numbers of prenatal consultations were as-
sociated with better records for such vaccine. The health caretaking
provided during the prenatal period is directly related to pregnant
women vaccination, and is a significant factor affecting directly vac-
cination coverage®".The knowledge learned by pregnant women
about the protection afforded by the vaccine during the prenatal
period is associated with better rates of vaccination coverage®?.

The health care system and the organization of health caretak-
ing actions by services must be considered a fundamental ele-
ment of the decision process and, consequently, the acceptance
of pregnant women, in addition to be one of the responsible
for better vaccination rates. In low-educated and low-income
pregnant women, barriers to access may determine of low rates
of vaccination coverage®?. The access barrier and segregation of
those groups imply lack of early search for health care service by
pregnant women, impacting maternal morbidity, not to mention
the worsening of perinatal outcomes, since it makes it difficult
to identify early necessary interventions®3,

Social segregation by specific groups derived from social
inequalities interferes in prenatal care and, in turn, in the preg-
nant woman vaccination.Thus, it's more coherent to consider an
interrelationship between these two types of assistance than to
understand them separately®¥. Consequently, women in paid
employment are more likely to seek health assistance because
work is associated with higher education and more information,
as well as higherincome. A cohort study by the Center for Disease
Control and Prevention (CDC) in Minnesota, in the United States,
found similar results, i.e. possible obstetric and social inequalities
for women, such as access to adequate prenatal care and the
recommended number of consultations associated with larger
vaccination coverage; it also varied according to the mother’s race
and country or region of birth, in addition to other demographic
characteristics®?.

A review on the challenges and opportunities for better
vaccine coverage for pregnant women highlights studies in
which pregnant women with lower income, less education and
belonging to racial/ethnic minority groups have lower vaccina-
tion prevalence!?, Therefore, to improve the quality of prenatal
care and, consequently, increase the proportions of a complete
vaccination scheme, it is paramount to disseminate informa-
tion based on scientific evidence, and professionals from the
multiprofessional team are encouraged to follow guidelines on
vaccination and recording registries.

Vaccination is a priority, effective and strategic action of the
Primary Health Care Policy (PHC)®®, Immunization programs
contribute to improvement of quality and increase of life ex-
pectancy worldwide due to the reduction, control or eradication
of preventable diseases®?, in addition to contributing to the
reduction of health-related inequities. In this context, the Com-
munity Health Agents Program (PACS) has become a means of
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minimizing those inequities, since it contributes to production
of information and subsequent situational diagnosis in health;
in addition to identifying and referring pregnant women to
prenatal care, following the periodic vaccination by the Pregnant
Women'’s Card®”. The Family Health Strategy later reoriented the
assistance model in the Brazilian public health system, helping
in a survey gathering information to encourage universal cover-
age and having health surveillance as a principle®”. Directed to
health care in the gravidic-puerperal cycle, the Health’s Prenatal
and Birth Humanization Program was launched by the Ministry
of Health in 2000©® with the purpose of regulating the activities
developed in prenatal care and recommending criteria to evaluate
the assistance provided, including vaccination®?,

Limitations of the study

Finally, some limitations in this study should be recognized,
such as the possibility of underreporting the occurrence of these
vaccines, i.e. pregnant women may have been vaccinated, but
the procedure may not have been properly documented in the
pregnant woman's health card, implying possible double vac-
cination in those women or not protection against preventable
diseases by this method. Another possible limitation concerns
the possible reverse causality associated with paid work, since
vaccination could have occurred before pregnant women started
working.

Contributions to Nursing and Healthcare

Despite the limitations highlighted, this work advances in
the perspective of data analysis on women'’s health, yet not fully
explored, demonstrating that there are inequities associated with
pregnant women vaccination.

Based on the above considerations, it is necessary to reflect on
theimportance of nurse’s role nurse while ensuring quality care,
and taking into account the importance of the impact of guide-
lines based on scientific evidence guided by the development
of a bond between the caretaking user and the nursing record,
in order to ensure health promotion and prevention of diseases
during pregnancy. With help of health policies aiming health care
inclusion and promotion, the nurse should, by welcoming the
pregnant woman into the service, deal with the existing vulner-
abilities, carrying out active searches when necessary as well as
integral and individualized attention, so that the quality of care
may be guaranteed and there is equity in the access to health
for the entire population.

Acceptance of the vaccine is undoubtedly a key factor in
achieving higher rates of vaccination, and may not occur due to
lack of knowledge about disease susceptibility, concerns about
vaccine safety and side effects, distrust in health care profession-
als, and inadequate access to care!'”,

CONCLUSIONS

From the analyses of this study, it can be inferred that lower
proportions of absence of vaccination occur in women who
are in the job market and in those who perform more prenatal
consultations. This suggests that socioeconomic inequalities
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may interfere with the provision of vaccination services among
pregnant women. It has been shown that paid work during
prenatal care and higher number of prenatal consultations are
associated with a higher prevalence of registration for recombinant
hepatitis B vaccine. Furthermore, the deficiency of registration,
and therefore the absence of vaccination, is greater in the most
vulnerable groups, suggesting inequity in health.

Therefore, women in more vulnerable situations need greater
care in order to receive the same assistance than other women;
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and when this care is not offered, it can be inferred that their
vulnerability factors are considered inequalities that affect the
assurance of health assistance, characterizing health inequities.
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