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Abstract Purpose To identify the prevalence of maternal morbidity and its socioeconomic,
demographic and health care associated factors in a city in Northeastern Brazil.
Methods A cross-sectional and population-based study was conducted, with a design
based on multi-stage complex sampling. A validated questionnaire was applied to 848
women aged between 15 and 49 years identified in 8,227 households from 60 census
tracts of Natal, the capital of the state of Rio Grande do Norte (RN), Brazil. The main
outcome measure was maternal morbidity. The Poisson regression analysis, with 5%
significance, was used for the analysis of the associated factors.
Results The prevalence of maternal morbidity was of 21.2%. A bivariate analysis showed
the following variables associated with an increased number of obstetric complications:
non-white race (prevalence ratio [PR]¼1.23; 95% confidence interval [95%CI]: 1.04–1.46);
lower socioeconomic status (PR ¼ 1.33; 95%CI: 1.12–1.58); prenatal care performed in
public services (PR ¼ 1.42; 95%CI: 1.16–1.72): women that were not advised during
prenatal care about where they should deliver (PR ¼ 1.24; 95%CI: 1.05–1.46); delivery in
public services (PR ¼ 1.63; 95%CI: 1.30–2.03); need to search for more than one hospital
for delivery (PR ¼ 1.22; 95%CI: 1.03–1.45); and no companion at all times of delivery care
(PR ¼ 1.25, 95%CI: 1.05–1.48). The place where the delivery occurred (public or private)
and the socioeconomic status remained significant in the final model.
Conclusion Women in a worse socioeconomic situation and whose delivery was
performed in public services had a higher prevalence of maternal morbidity. Such an
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Introduction

Social and economic policies promote a significant impact on
howpeople areborn, growup, live anddie. Furthermore, social
inequalities can and must be addressed through public poli-
cies. Social development may be measured in different ways,
such as through the quality of thehealth of the population, the
possibility of offeringhealth services to different social classes,
also by the way health care services support the diseased
population. Consequently, for rich and poor countries, health
and disease are directly associated to socioeconomic status:
the worse the status, the worse the quality of the health.1

Regarding women’s health worldwide, indicators of mor-
tality andmorbidity have shown health inequalities, and are,
therefore, good indicators of the human, social and economic
development levels. They reveal inequalities regarding lack
of education, lowsocial and family support, absence of health
resources, and those related to living in areas with social
deprivation.2,3

In spite of unfavorablematernal outcomes such asmaternal
death and severe maternal morbidity being related to social
determinants, it is possible to reduce their prevalence, espe-
cially in developing countries. This may be achieved through a

health care model that includes access to family planning and
to obstetric assistance during prenatal care and delivery.3

Therefore, health care services play an important role in the
reductionofmaternalmorbidity andmortality, andhave great
potential to reduce inequalities as well. This can even be true
for the developed countries in which inequalities still persist,
despite health indicators having improved.1,2,4

The study of maternal morbidity includes a range of
conditions, from potentially life-threatening conditions to
thosemore severe, also known asmaternal nearmisses. Such
studies have been strategic in reducing maternal mortality,
as they increase the implementation of health care models
based on both epidemiological surveillance and health care
planning. Such studies can be useful to the evaluation of
health service quality, for they contribute to the identifica-
tion of priorities in intervention and investment.5

The assessment of the prevalence and the factors associ-
ated to severe maternal morbidity has been presented as an
important strategy to improvematernal health.6 This applies
especially to Brazil, which has shown significant progress in
social and economic development in recent years, including
the implementation of public policies that affect the social

association reinforces the need to strengthen public policies to tackle health inequal-
ities through actions focusing on these determinants.

Resumo Objetivo Identificar a prevalência da morbidade materna e os fatores socioeconô-
micos, demográficos e de assistência à saúde associados a ela em uma capital do
Nordeste brasileiro.
Métodos Estudo seccional, de base populacional, com desenho de amostras com-
plexas. Aplicou-se um questionário validado paramorbidadematerna em 848mulheres
com idade entre 15 e 49 anos selecionadas em 8.227 domicílios distribuídos em 60
setores censitários de Natal, capital do Rio Grande do Norte, Brasil. O desfecho principal
foi a morbidade materna. A análise multivariada foi feita por meio da regressão de
Poisson, com 5% de significância.
Resultados A prevalência de morbidade materna foi de 21,2%. A análise bivariada
encontrou associação entre o maior número de complicações obstétricas com:
mulheres da raça preta/parda (razão de prevalência [RP] ¼ 1,23; intervalo de confiança
de 95% [IC95%]: 1,04–1,46); pior condição socioeconômica (RP ¼ 1,33; IC95%:
1,12–1,58); pré-natal na rede pública (RP ¼ 1,42; IC95%: 1,16 -1,72); mulheres que
não foram informadas sobre o lugar da realização do parto durante o pré-natal
(RP ¼ 1,24; IC95%: 1,05–1,46); mulheres que realizaram o parto na rede pública
(RP ¼ 1,63; IC95%: 1,30–2,03); pacientes que percorreram mais de um hospital para
realizar o parto (RP ¼ 1,22; IC95%: 1,03–1,45); e aquelas que não tiveram acompa-
nhante em todos os momentos da assistência ao parto – antes, durante e depois do
parto (RP ¼ 1,25; IC95% ¼ 1,05–1,48). No modelo final da regressão, tanto o local do
parto quanto a condição socioeconômica mantiveram a associação.
Conclusões A maior prevalência da morbidade materna esteve associada às piores
condições socioeconômicas e à realização do parto na rede pública. Isso reforça a
necessidade de fortalecimento de políticas públicas que reduzam as desigualdades em
saúde.
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determinants ofmaternalmortality, such as the cash transfer
programs. In addition, Brazil has not achieved the last steps
of the obstetric transition, inwhich thematernal mortality is
lowor very low, and, hence, the indirect causes have a higher
impact on the existing cases.7

Studies focusing on the prevalence and the factors associ-
ated tomaternal morbidity are not rare, be it in developed or
developing countries. Most of them are related to hospital
auditing. The performance of population surveys has also
been proposed as a feasible alternative to study this issue,
especially in some regions where health information is still
scarce and non-systematic.8–14

Considering the importance of this matter and also the
possibilities to improvematernal assistance, performing stud-
ies on this issue is necessary. Therefore, thepresent studyaims
to identify the socioeconomic, demographic and health care-
related factors associated to the prevalence of maternal mor-
bidity in a state capital city in the Northeast region of Brazil.

Methods

Study Design and Population
A population-based cross-sectional study was performed in
Natal, the capital city of the state of Rio Grande do Norte (RN),
situated in the Northeast region of Brazil. The estimated popu-
lation was � 800,000 inhabitants according to data collected in
2010.The inclusioncriterionwasbeingawomanof reproductive
age (between 15 and 49 years old) who had been pregnant at
least once in the previous 5 years. We used a questionnaire
previously validated by Souza et al,15who identified the clinical
conditions and/or interventions mentioned by women that
would be used as maternal complications markers in popula-
tion-based studies.13 This questionnaire was structured in
several close-ended questions and applied to the subjects by a
trained interviewer. These questions were related to the identi-
fication of maternal morbidity, socioeconomic status, demo-
graphic characteristics and maternal assistance during the
prenatal care and postpartum. A modification in this question-
naire was made by the inclusion of the condition “urinary tract
infection,”basedon the importance that these infectionshave in
pregnant women; if they are not properly treated, they can get
worse and develop to pyelonephritis, which is responsible for
more severe conditions, such as septicemia and respiratory
failure. These conditions are also related to infant prematurity,
according to some literature findings.16 As the inclusion of this
condition has lowcapacity to substantiallymodify the indicator
used, it was not necessary to validate it. Besides, the question-
naire contains other questions that enabled us to achieve more
accuracy in the diagnosis of urinary infection.

The sample size was calculated based on another popula-
tion-based study performed by Souza et al,13 whose results
showed a 22%prevalence ofmaternal complications in Brazil.
We applied an error rate of 15%, and a 1.5 design effect to this
estimate, resulting in aminimal sample size of 908women.17

Finally, a 20% non-response ratewas applied, aiming to avoid
sample loss, resulting in a final sample of 1,135 women of
reproductive age.We accomplished a complex sample design
with multiple stages. The primary sampling units (PSUs)

were 60 census tracts in which the households were ran-
domly selected.

The sample planning followed the recommendations for
household-based research in developing countries, adapting
the route technique in census tracts and blocks from the
method recommended by the World Health Organization
(WHO) for the Expanded Program on Immunization (EPI)
Coverage Survey.18 The number of households was obtained
from a proportion between the sample size (1,135) and the
household density (0.275), which resulted in 4,128 residen-
ces. A pilot studywas conducted to anticipate any difficulties
in the data collection. Regarding the quality control of the
field teams, we accomplished supervision in 10% of the
census tracts during and after the data collection.

Outcome Variables
The prevalence of maternal morbidity was calculated by
dividing the number of women that reported at least one
maternal complication by the number of pregnancies in the
previous five years. When a given woman informed that she
had two or more pregnancies, only the last one was consid-
ered. Due to the fact that wehave usedmaternalmorbidity as
an outcome, and not only the “maternal near miss,” we
decided to change the denominator, using the number of
pregnancies occurred in the same period (previous five
years), instead of the number of childbirths, as did Souza
et al13 in their article. To identify the associated factors, we
considered the number of maternal complications (numeric
variable), since the same woman could have reported the
occurrence of more than one complication.

Independent Variables
The explanatory variableswere age,marital status, race (skin
color), level of formal education, household income, posses-
sions and household crowding (rate between the number of
people living in the house and the number of bedrooms) and
occupation (employed or unemployed). In order to reduce
the number of independent variables, we performed a factor
analysis including education, income and possessions, creat-
ing a single variable that represented the previous ones. This
strategy was based on principal component analysis (PCA),
and produced a single factor, named socioeconomic status
(SES). In order to include this variable in the model of
analysis, it was dichotomized from the median, turning
into a string variable with two categories: high and low SES.

The variables related to maternal assistance during preg-
nancy, deliveryandpostpartumwere, amongothers: perform-
ingprenatal care; numberofprenatal care appointments; time
of the first prenatal care appointment; type of health service
whereprenatal carewasperformed (publicorprivate); referral
to health services; basic exams recommended by theMinistry
of Health; instructions on where the delivery would occur;
delivery performed in the same place towhich the patient was
instructed to go; type of health servicewhere the deliverywas
performed; delivery performed in the first hospital; type of
delivery; companion before the delivery; companion during
the delivery; companion after the delivery; companion full
time; and days of hospitalization.
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Statistical Procedures
The prevalence of maternal complications was calculated
taking into account the requirements for complex sample
analysis, which means the inclusion of both sample weights
and design effects in the prevalence estimates. In order to
analyze the effect of the associated factors, we calculated the
prevalence ratio (PR) adjusted for confounding variables
using the Poisson regression model with robust variances,
with a significance level of 5%. The variables that presented a
p < 0.20 in the bivariate analysis were selected for multiple
modeling. Two blocks of variables were considered in the
modeling: SES and demographic characteristics, and those
related to maternal assistance. In this procedure, we did not
consider the sample weights and design effect, as they did
not present a relevant effect on the confidence interval.

Ethical Issues
This research was approved by the Ethics in Research Com-
mittee of our institution under protocol number: 39057/12,
and all persons gave their informed consent prior to their
inclusion in the study.

Results

In the final sample, 848 eligible women (women of repro-
ductive age who had at least one pregnancy in the previous
five years) were interviewed in 8,227 households. Although
1,132 women had been effectively identified, the final sam-
ple was below the calculated minimal size, due to losses
related to refusals to participate (65) and absence from home
after 3 attempts to visit (219). As the calculated minimal
sample size was 908 women, the response-rate was 93.4%,
corresponding to a loss of less than 7%, which did not
interfere on the precision of the estimates. It is plausible to
affirm that the sample losses did not introduce a systematic
bias and have, in this case, an irrelevant effect on the
significance of the results.

The final number of women interviewed represents a
sample with a prevalence rate of 21.2%, with an error margin
of 3.4%. Considering the analysis of the associated factors,
this sample has a power to detect a PR of up to 1.4. The
flowchart in ►Fig. 1 depicts how the sample was obtained.

►Table 1 shows a description of the sample according to
some socioeconomic and demographic variables. The preva-
lence of severematernalmorbiditywas of 4%. The prevalence
of maternal morbidity was of 21.2% (95% confidence interval
[95%CI]: 18.3–24.5). Hemorrhage (10.7%) and urinary tract
infection (10.7%) were the most frequently reported clinical
conditions, and hospitalization for over aweek after delivery
was the most frequent intervention (5.4%) (►Table 2). The
non-adjusted analysis showed that the maternal complica-
tions were associated with women: who were non-white;
with low SES; with prenatal care performed in a public
service; who performed the basic exams recommended by
the Ministry of Health; who received no instructions during
the prenatal care about where the delivery would take place;
who had the delivery performed in a public service; who did
not have the delivery performed in thefirst hospital; who did

Table 1 Sample description, according to the variables related
to socioeconomic status, demographic characteristics and
maternal assistance. Natal (RN), Brazil, 2014

Variables n� %�� 95%CI��

Age � 34 years
old

671 78.7 75.5–81.6

� 35 years
old

174 21.3 18.4–24.5

Total 845 100.0

Race (skin color) White 286 34.7 30.1–39.7

Non-white 525 65.3 60.3–69.9

Total 811 100.0

Marital status Married/
stable
relationship

539 68.7 61.8–74.9

Single/
divorced

241 31.3 25.1–38.2

Total 780 100.0

Socioeconomic
Status

High 343 51.7 44.0–59.3

Low 342 48.3 40.7–56.0

Total 685 100.0

Type of health
service where
prenatal care
was performed

Private 242 30.6 24.6–37.4

Public 587 69.4 62.6–65.4

Total 829 100.0

Type of health
service where
delivery was
performed

Private 162 24.1 18.3–31.0

Public 559 75.9 69.0–81.7

Total 721 100.0

Type of delivery Normal 409 48.0 42.8–53.2

Cesarean 428 52.0 46.8–57.2

Total 837 100.0

Abbreviation: 95%CI, 95% confidence interval.
Notes: �sample size without weights and design effects; ��data calcu-
lated considering weights and design effects. Proportion calculated in
relation to the amount of pregnancies, which is the same as the number
of subjects (848).

Fig. 1 Flowchart of the study sample.
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not have a companion during delivery; andwho did not have
a companion full time. The number of days of postpartum
hospitalization was higher in those women who had more
complications (►Table 3).

Regarding the multiple analyses, age, race (skin color),
marital status and SES were included, as they had p < 0.20.
Race and SES remained significant (PR: 1.23; 95%CI: 1.03–
1.46). In the block of variables related tomaternal assistance,
only the type of health care service where the delivery
occurred remained significant (PR: 1.51; 95%CI: 1.21–1.87).
Next, the regression modeling was performed with three
variables: race, SES and location of delivery. Both delivery
location (public or private services) and SES remained sig-
nificant in the final model (►Table 4).

Discussion

The main finding of this research was the fact that those
women in a worse socioeconomic situation had higher
prevalence of maternal complications, irrespective of the
type of health care service (public or private) where the
delivery occurred. In addition, women whose delivery was
performed in public services had more complications, irre-
spective of their socioeconomic status, since both variables
remained in the final model, and showed a significant
association with the occurrence of complications during
pregnancy, delivery or the postpartum period.

Social determination in the maternal health context has
been profoundly debated, and it is very important in relation
to the most tragic outcomes, namely maternal deaths.19

Although the impact of social determination in the causal
chain of events is weaker in relation to maternal morbidity
and mortality, it is clear that poorer women are more likely
to die from obstetric complications.2 However, public poli-
cies that improve the health care system and enhance the
quality of assistance can attenuate the effects of social
determinants, reducing inequalities.

In the present study, the prevalence rates of the compli-
cations related to pregnancy and the postpartum period
were similar to those of other population-based studies
with self-reported maternal morbidity. Souza et al11 found
18% of pregnancy complications, ranging from 15% to 22%,
depending on the region studied in Brazil. It is noteworthy
that, in the aforementioned study, the authors used the
number of childbirths in the denominator, which could limit
the comparison with our study. Analyzing population sur-
veys in countries from Latin America, Souza et al20 found a
prevalence of 17% of pregnancy complications for Brazil. In
another study, Souza et al13 also identified te prevalence of
maternal morbidity using the same definition adopted in the
present study, finding a prevalence of 22% for Brazil. More
recently, Cecatti et al21 found 37.5% of pregnancy complica-
tions among women using the public health care system in
the Amazon and Northeast regions of Brazil.

As in the study by Souza et al,13 the most self-reported
clinical condition was hemorrhage, and the most self-re-
ported interventionwas hospital stay after delivery for more
than one week. Cecatti et al21 also found hemorrhage as the
most frequent clinical condition. Considering hypertensive
diseases, including eclampsia and preeclampsia, our study
found 8.4% of pregnancies with complications due to these
causes. In contrast to our results, other studies that per-
formed hospital audits have identified hypertensive diseases
as the main causes of maternal morbidity.22,23 The explana-
tion for this difference may be in the characteristic of the
present study, which used self-reported morbidity.

Regarding race (skin color), even with its loss of signifi-
cance in themultiple analyses probably due to the fact that it
is a proxy of socioeconomic status, its importance to the
study of maternal health cannot be ruled out. Maternal
morbidity affects mainly women from racial minorities, so
much so that the analysis of the association between mater-
nalmorbidity and racial characteristics has been proposed as

Table 2 Absolute and relative frequencies, with respective 95%
confidence intervals, of self-reported maternal complications.
Natal (RN), Brazil, 2014

Complications
(clinical conditions
or interventions)

n� %�� 95%CI��

Clinical
conditions

Hemorrhage 85 10.7 8.4–13.4

Urinary tract
infection

91 10.7 8.7–13.0

Septicemia 44 5.2 3.8–7.1

Icterus 37 4.5 3.1–6.3

Pre-eclampsia/
eclampsia

34 4.3 2.9–6.2

Chronic
hypertension

26 2.8 1.6–4.8

Abortion 11 1.6 0.9–2.7

Eclampsia 10 1.3 0.7–2.3

Gestational
diabetes

6 0.8 0.3–1.8

Interventions Hospitalization
for > 1 week

44 5.4 3.9–7.4

Transfer
between
hospitals

35 4.2 2.9–6.0

ICU
hospitalization

16 1.8 1.1–3.1

Blood
transfusion

10 1.2 0.6–2.3

Laparotomy 11 1.1 0.5–2.2

Mechanical
ventilation

7 0.9 0.4–2.4

Hysterectomy 2 0.2 0.1–0.9

At least one of these
complications

176 21.2 18.3–24.5

Abbreviation: 95%CI, 95% confidence interval; ICU, intensive care unit.
Notes: �sample size without weights and design effects; ��data calcu-
lated considering weights and design effects. Proportion calculated in
relation to the amount of pregnancies, which is the same as the number
of subjects (848).
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Table 3 Bivariate analysis between the number of maternal complications and the variables related to socioeconomic status,
demographic characteristics and maternal assistance. Natal (RN), Brazil, 2014

Number of maternal complications

Variable n Mean SD PR 95%CI p

Socioeconomic and demographic characteristics

Age

� 34 years old 131 2.70 1.49 1

� 35 years old 42 2.50 1.33 0.93 0.77–1.11 0.409

Total 173 2.65 1.45

Race (skin color)

White 62 2.32 1.25 1

Non-white 103 2.86 1.49 1.23 1.04–1.46 0.014

Total 165 2.66 1.42

Marital status

Married/stable relationship 113 2.58 1.50 1

Single/divorced 52 2.88 1.37 1.12 0.95–1.32 0.181

Total 165 2.67 1.46

House crowding

� 2 dwellers per room 104 2.51 1.43 1

� 3 dwellers per room 67 2.90 1.46 1.15 0.98–1.36 0.084

Total 171 2.66 1.45

Occupation

Employed 76 2.78 1.48 1

Unemployed 98 2.57 1.42 0.93 0.79–1.09 0.352

Total 174 2.66 1.45

Socioeconomic status

High 72 2.32 1.24 1

Low 71 3.08 1.57 1.33 1.12–1.58 0.001

Total 143 2.70 1.46

Maternal assistance

Prenatal care

Yes 164 2.70 1.46 1

No 10 2.10 1.20 0.78 0.55–1.10 0.157

Total 174 2.66 1.45

Number of prenatal appointments

� 6 appointments 127 2.68 1.53 1

� 5 appointments 24 3.00 1.25 1.12 0.93–1.36 0.242

Total 151 2.73 1.49

Time of 1st prenatal appointment

Up to the 3rd month 139 2.65 1.49 1

From the 4th month 21 3.05 1.20 1.15 0.95–1.39 0.145

Total 160 2.70 1.46

Type of health service where prenatal care was performed

Private 49 2.08 1.30 1

Public 113 2.95 1.44 1.42 1.16–1.72 < 0.001

Total 162 2.69 1.46

Basic exams recommended the by Ministry of Health

Performed all exams 146 2.74 1.50 1

Did not perform all exams 13 2.15 0.90 0.79 0.62–0.99 0.045

Total 159 2.69 1.47
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a major means to assess health inequalities. In addition,
other studies have shown higher prevalence rates of com-
plications among black or indigenous women.21,24,25

In relation to the effect of the socioeconomic condition, it is
important topoint out that the SESvariable came froma factor
analysis, and represents the combined effects of income,
education and possessions. These variables have been associ-

ated to the prevalence of severe maternal outcomes in other
studies.26,27 Souza et al13 found formal education as a factor
associated to the prevalence of complications. Souza et al11

also foundahigherprevalenceofcomplications in regionswith
a lower human development index (HDI), and concluded that
the differences in the occurrence of maternal morbidity are
more likely a consequence of the relationship between the

Table 3 (Continued)

Number of maternal complications

Instructions about where the delivery would be performed

Yes 101 2.47 1.34 1

No 63 3.06 1.57 1.24 1.05–1.46 0.010

Total 164 2.70 1.46

Delivery performed in the same place where the patient was instructed to go

Yes 86 2.47 1.38 1

No 15 2.47 1.12 1.00 0.778–1.28 0.996

Total 101 2.47 1.34

Type of health service where the delivery was performed

Private 35 1.80 1.13 1

Public 125 2.93 1.43 1.63 1.30–2.03 < 0.001

Total 160 2.68 1.44

Delivery performed in the first hospital

Yes 135 2.54 1.43 1

No 38 3.11 1.45 1.22 1.03–1.45 0.024

Total 173 2.66 1.45

Type of delivery

Normal 52 2.92 1.53 1

Cesarean 111 2.57 1.41 0.88 0.74–1.05 0.143

Total 163 2.68 1.45

Companion before the delivery

Yes 149 2.60 1.42 1

No 21 3.05 1.66 1.17 0.92–1.50 0.198

Total 170 2.65 1.45

Companion during the delivery

Yes 82 2.38 1.40 1

No 78 2.83 1.38 1.19 1.01–1.41 0.039

Total 160 2.60 1.41

Companion after the delivery

Yes 136 2.54 1.43 1

No 28 2.89 1.42 1.14 0.93–1.39 0.213

Total 164 2.60 1.43

Companion full time

Yes 76 2.28 1.31 1

No 80 2.84 1.44 1.25 1.05–1.48 0.011

Total 156 2.56 1.40

Days of hospitalization

� 7 days 137 2.39 1.30 1

� 7 days 35 3.80 1.49 1.59 1.36–1.86 < 0.001

Total 172 2.67 1.45

Abbreviations: 95%CI, 95% confidence interval; PR, prevalence ratio; SD, standard deviation.
Note: p value obtained using the Wald Test.
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social determinants of human development and the maternal
health conditions.

Regarding the demographic characteristics, age is another
important aspect that must be mentioned. The extremes of
the reproductive age must be looked at with attention, as
each one of them presents specific conditions. Pregnancy in
adolescencemostly occurs as an undesirable outcome,which
increases the risk of unsafe abortions, associated to the fact
that there is less adherence to prenatal care in this age
group.28On the other hand, older women are also considered
as having a higher risk of obstetric complications due to their
higher prevalence rate of co-morbidities and/or multiple
births.29 Several studies have reported that complications
in pregnancy increase as age does, especially in women aged
35 years and older.13,30–32 A similar result was not found in
the present study.

In relation to the type of healthcare service where the
delivery occurred, we found higher prevalence rates among
those women who received care in public health services.
However, it is important to highlight that this association
does not necessarily mean a causal relationship. Amaral
et al22 performed a population-based study on private and
public services in the city of Campinas, in the state of São
Paulo, in the Southeast region of Brazil. They found that all
cases of severe maternal morbidity, as well as maternal
death, occurred in the public hospital of that municipality.
Adisasmita et al33 also collected data from medical records,
and reported that the occurrence of maternal morbidity was
much higher in public hospitals than in private ones. In
addition, the health conditions of the hospitalized patients
in the public hospital were considerably more severe, sug-
gesting that there has been a delay in the referral of assis-
tance. This fact can be explained by the fact that the public
health services usually concentrate on all referral hospitals,
where a great part of themost complicated cases are referred
to. In this case, they naturally present a higher probability of
occurrence of the most severe outcomes. On the other hand,
it is also possible to admit that women’s assistance in public
healthcare services has really low-quality, especially in low-
income regions.21

Although “service where the delivery occurred” was the
only variable to maintain a significant association in the
multiple analyses, other important aspects of women’s

healthcare showed significant association in the non-adjust-
ed analysis, such as: a) high prevalence of maternal compli-
cations were associated to prenatal care in public services,
meaning a weakness in maternal assistance in primary care;
b) association to the lack of a companion during delivery was
also found, which could mean a lack of humanization in
assistance; and c) higher prevalence was associated to the
“absence of instructions about where the delivery would
occur” and to “delivery not performed in the first hospital,”
meaning problems in the integration between primary
and tertiary assistance. Such findings have important
implications for public health, as they stress the necessity
to implement a surveillance system that is able to impact the
health-disease process to avoid the most tragic maternal-
related outcomes.

Therefore, healthcare services should implement evi-
dence-based clinical protocols that should be incorporated
to assist daily practices.22 The major challenge is to consoli-
date these practices in all complexity levels, be it in public or
private services, in such a manner that this cannot be
conducted only through the professional’s motivation and/
or through focalized and non-integrated projects. This
approach will only happen if maternal healthcare is based
on public policies that promote the integration of health
services, strengthening health assistance at all levels, and
involving several participants in this process, including the
patients, in this case, the women.

The present study has some strengths and limitations. The
main limitation is the use of self-reported information,
which is influenced by socioeconomic characteristics, and
has a possibility of information bias. Besides, since we used
the amount of pregnancies as the denominator instead of the
number of childbirths, this can difficult the comparison of
our results with those of other studies. Regarding the gener-
alization of the results (external validity), although their
representativeness is restricted to the city of Natal, in the
Northeast region of Brazil, it is possible to extrapolate the
results to other contexts, like cities with similar character-
istics and that present health inequalities. In addition, this
study is a population-based survey, which brings forth
important information usually not available in the health
information systems. Such information contributes to make
fundamental questions about maternal health clearer.

Table 4 Adjusted final model from Poisson regression analysis for the association among the number of maternal complications
and demographic characteristics, socioeconomic status and maternal assistance. Natal (RN), Brazil, 2014

Number of maternal complications

Non-Adjusted Adjusted

Condition PR (95%CI) p PR (95%CI) p

Age 0.93 (0.77–1.11) 0.409 1.03 (0.87–1.23) 0.713

Race (non-white) 1.23 (1.04–1.46) 0.014 1.19 (0.99–1.44) 0.054

Low socioeconomic status 1.33 (1.12–1.58) 0.001 1.23 (1.03–1.46) 0.019

Delivery performed in public service 1.63 (1.30–2.03) < 0.001 1.51 (1.21–1.87) < 0.001

Abbreviations: 95%CI, 95% confidence interval; PR, prevalence ratio.
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Conclusion

Our study showed that women in a worse socioeconomic
situation had higher prevalence of maternal morbidity.
Additionally, the women who delivered in public services
had higher prevalence of maternal morbidity, which could
indicate that public health care usually deals with the more
complex cases. The association between socioeconomic
factors and the prevalence of maternal complications rein-
forces the urgency of strengthening public policies that
reduce health inequalities through actions focusing on these
determinants. Healthcare services can play an important role
as attenuators of these inequalities.
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