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Prenatal care is a strong predictor of positive pregnancy
outcomes,1 and has a substantial impact onmaternal and
child mortality.2–5 Initiation of prenatal care during the
first trimester of pregnancy allows for timely diagnosis and
treatment of numerous health problems. These health
benefits are enhanced among socially disadvantaged, high-
risk populations that usually experience difficulty in ob-
taining adequate prenatal care.6

Difficulty in obtaining prenatal care among nonwhite
women in the United States is associated with late initia-
tion of prenatal care and fewer consultations.7 Similar is-
sues regarding unequal access and quality of prenatal care
have been investigated in Brazil.8 Social and demographic
factors appear to be important for prenatal care. Women
with no prenatal care or inadequate prenatal care are usu-
ally younger and unmarried, have lower education and
have had more births.9–13 However, there is some incon-
sistency in the literature; in some studies, use of prenatal
care was not associated with marital status or parity.14

Although some studies have explored the role of ma-
ternal characteristics, few studies have investigated ma-
ternal attitudes toward pregnancy, such as whether the
pregnancy was unintentional, whether the woman had at-
tempted an abortion and how satisfied the woman was
during and after pregnancy.6,11,15 Our study provides a
unique opportunity to examine these features in a popu-

lation representative of low-income users of public hospi-
tals in southern Brazil.
Maternal attitudes toward pregnancy may be as impor-

tant as structural barriers in the determination of late ini-
tiation of prenatal care.16 The objective of this study was
to assess the role that maternal characteristics, including
both attitudes related to pregnancy and those related to so-
cial and demographic factors, play in the inadequate use
of prenatal services.

METHODS

Data
Women who gave birth at one of three major public ma-
ternity hospitals in Porto Alegre, southern Brazil, were re-
cruited for study participation between May and Decem-
ber of 2002. Of the 611 women who agreed to participate
(there were no refusals), all had complete data on prena-
tal care and are included in the analyses. These women
were controls in a larger incident case-control study for in-
vestigating the association between maternal periodonti-
tis and perinatal outcomes; a detailed explanation of the
case-control study may be found elsewhere.17 The next
two births following a case in the same hospital were eli-
gible to be controls. Exclusion criteria were multiple ges-
tations, maternal diabetes, having delivered a stillbirth at
less than 28 weeks’ gestation and having delivered an in-
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fant with severe physical defects that could compromise
the chances of survival. The newborn’s birth weight was
not a criterion for the mother’s participation. All women
signed an informed consent form before enrollment. The
study was approved by the review boards at the three hos-
pitals and at the Federal University of Pelotas.
All women were interviewed at the hospital within 24

hours of delivery. Interviewers were medical students
trained to gather information through a structured ques-
tionnaire. The following information was collected: socio-
economic and demographic variables (income; complet-
ed years of education; age; race, dichotomized as white or
nonwhite); number of births; and family support (whether
respondent was living with child’s father). Mothers pro-
vided information about the income of all members of the
household; this was used to calculate each household’s
monthly per capita income.
The variables relating to maternal attitudes toward the

current pregnancy were whether the pregnancy had been
planned, whether the woman had attempted to abort the
pregnancy, whether the respondent had been satisfied
with the pregnancy during the prenatal period, whether
the respondent was satisfied with the pregnancy during
the postnatal period and how satisfied shewaswith her re-
lationship with the child’s father (from 0=“completely dis-
satisfied” to 10=“completely satisfied”).
The prenatal care outcomewas categorized as adequate,

partially inadequate and inadequate. Adequacy of prenatal
carewas based on theKessner index,18which is in linewith
norms specified by the Brazilian Ministry of Health.10 For
term births (37weeks’ gestation ormore), adequate prena-
tal care was defined as at least six visits before completion
of the pregnancy, initiated during the first trimester. Partial-
ly inadequate prenatal care was defined as either late initia-
tion of care (during the second or third trimester) or fewer
than six consultations, and inadequate prenatal carewas de-
fined as both late initiation and fewer than six consultations.
For women who had had preterm births, the number of

follow-up visitswas adjusted for pregnancy duration. There-
fore, the adequate number of visits was five visits for preg-
nancies lasting between 33 and 36 weeks, four visits for
those between 29 and 32 weeks, three visits for those be-
tween 24 and 28 weeks and two visits for pregnancies last-
ing less than 24weeks.

Analysis
Statistical analyses were performed using Stata 8.0. The ac-
curacy of data entry was ensured by duplicate entry and
cross-checks against the databases. Because the dependent
variable had three categories (adequate, partially inade-
quate and inadequate prenatal care), we used multinomi-
al logistic regression to estimate odds ratios and 95% con-
fidence intervals. This approach avoids the information
loss that can occur in logistic regression when responses
are collapsed into two categories.
We used amultivariable conceptual framework for vari-

able selection and modeling.19 Our model included so-

TABLE1.Selected characteristics of a sample ofwomenwho
gavebirth in PortoAlegre,Brazil,May–December 2002

Characteristic %

Age (N=608)
10–19 22.1
20–24 26.3
25–29 23.7
30–34 16.1
35–46 11.8

Income (inUS$) (N=611)
1st tertile (<$38.20) 34.4
2nd tertile ($38.20–$74.30) 32.1
3rd tertile (>$74.30) 33.5

Education (inyrs.) (N=611)
<5 13.8
5–7 32.0
≥8 54.2

Skincolor (N=611)
White 75.5
Nonwhite 24.5

Parity (N=608)
1 39.5
2–3 41.1
≥4 19.4

Livingwithchild’s father (N=609)
Yes 84.6
No 15.4

Satisfactionwith relationshipwithchild’s father† (N=455)
Mean 8.8 [1.5]

Plannedpregnancy (N=609)
Yes 36.1
No 63.9

Satisfiedwithpregnancy (prenatal) (N=609)
Yes 73.4
No 26.6

Satisfiedwithpregnancy/child (postnatal) (N=608)
Yes 97.5
No 2.5

Attemptedabortion (N=607)
Yes 4.1
No 95.9

Anyprenatal care (N=611)
Yes 95.7
No 4.3

Initiationofprenatal care (trimester) (N=579)
1st 71.9
2nd 24.8
3rd 3.3

No.ofprenatal carevisits (N=586)
<6 23.7
≥6 76.3

Prenatal care (N=600)
Adequate 60.8
Partially inadequate 21.2
Inadequate 18.0

†Range, 0–10; higher scores indicate greater satisfaction with relationship.
Notes:Data arepercentages unless otherwise noted.Ns vary becauseofmiss-
ing responses,because responses were limited to only those reporting any
prenatal care,or both.Figure in brackets is standard deviation.
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cioeconomic and demographic variables (Level I), followed
by reproductive history and family support (Level II). Vari-
ables at Level III includedmeasures related tomaternal at-
titudes: having planned the pregnancy, having attempted
an abortion, having felt satisfied during pregnancy and hav-
ing felt satisfied within the first 24 hours after delivery.
Measures were included in the multivariable models

only when a probability of association greater than 80%
was observed in the bivariate analysis (p<.20). For the
multinomial logisticmodel, variables fromLevel I were en-
tered using backwards elimination. Those with a p value
below .10 were retained as covariates in subsequent mod-
els. Next, variables from Level II were added and were ad-
justed for the variables remaining from Level I. This pro-
cedure was repeated for Level III.

RESULTS

Of the 611 women who took part in the study, the mean
age was 25.5 years (standard deviation, 6.8; not shown)
and the mean monthly per capita income was US$63.30
(standard deviation, $27.50). The mean number of years
of education was 8.2 (standard deviation, 7.9).
Twenty-two percent of the women were adolescents,

and approximately 40% had given birth for the first time
(Table 1). More than 15%of respondents did not live with
their child’s father. A high percentage of pregnancies were
not planned (64%) and 27% reported that they had been
dissatisfied with their pregnancy during the prenatal pe-
riod. After delivery, only 3% of mothers were dissatisfied
with the pregnancy or their child.
Attempted abortionswere reported by 4%of thewomen.

Further analyses revealed that the 12% of women who re-
ported being dissatisfied both during pregnancy and after
deliverywere significantlymore likely to have attempted an
abortion than thosewho reported being satisfied either dur-
ing their pregnancy or after delivery (not shown).
Overall, 61% of the women fulfilled the criteria of hav-

ing received adequate prenatal care, while 4% had had no
prenatal care. Partially inadequate prenatal care was re-
ported by 21% of women. Late initiation, more than fre-
quency of visits, contributed to lower levels of prenatal
care—about 69% of the 235 women who received inade-
quate or partially inadequate care had their first visit in the
second or third trimester (not shown).

Multivariate Analysis
Higher income was strongly associated with decreased
odds of inadequate and partially inadequate prenatal care
and higher educationwas associated with decreased odds
of partially inadequate prenatal care (Table 2). In addition,
being nonwhite was associated increased odds of inade-
quate prenatal care (odds ratio, 1.7).Womenwho had had
four or more births were significantly more likely than
women with only one child to report partially inadequate
prenatal care and to report inadequate prenatal care (2.5
and 5.2, respectively); women with two or three children
were also more likely than women with one child to have

TABLE2.Unadjustedodds ratios (and95%confidence
intervals) frommultinomial logistic regressionanalyses
assessing variables associatedwithpartially inadequate
or inadequateprenatal care versus adequate care

Variable Partially Inadequate
inadequate

Age 0.98 (0.95–1.01) 0.99 (0.96–1.02)

Income
1st tertile (ref) 1.00 1.00
2nd tertile 0.71 (0.43–1.15) 0.57 (0.35–0.94)***
3rd tertile 0.42 (0.25–0.70)*** 0.15 (0.08–0.28)***

Education (inyrs.)
<5 (ref) 1.00 1.00
5–7 0.86 (0.46–1.58) 1.56 (0.79–3.07)
≥8 0.50 (0.28–0.88)*** 0.55 (0.28–1.09)

Skincolor
White (ref) 1.00 1.00
Nonwhite 1.23 (0.77–1.96) 1.68 (1.04–2.70)*

Parity
1 (ref) 1.00 1.00
2–3 1.55 (0.98–2.47) 2.52 (1.46–4.33)***
≥4 2.50 (1.42–4.39)*** 5.18 (2.81–9.54)***

Livingwithchild’s father
Yes (ref) 1.00 1.00
No 0.87 (0.46–1.65) 2.84 (1.69–4.78)***

Satisfactionwith
relationship 0.96 (0.83–1.10) 1.05 (0.87–1.27)

Plannedpregnancy
Yes (ref) 1.00 1.00
No 1.70 (1.11–2.62)*** 4.56 (2.58–8.06)***

Satisfiedwithpregnancy (prenatal)
Yes (ref) 1.00 1.00
No 1.62 (1.02–2.59)*** 4.11 (2.60–6.50)***

Satisfiedwithpregnancy/child (postnatal)
Yes (ref) 1.00 1.00
No 2.43 (0.73–8.13) 1.70 (0.42–6.91)

Attemptedabortion
Yes 1.62 (0.53–4.94) 3.18 (1.19–8.54)*
No (ref) 1.00 1.00

*p<.05.***p≤.001. Note: ref=reference group.

received inadequate care (2.5). Women who were not liv-
ing with their child’s father were significantly more likely
than those who were to report inadequate prenatal care
(2.8). We observed an association between unplanned
pregnancy and dissatisfaction during pregnancy with par-
tially inadequate prenatal care (1.7 and 1.6, respectively)
and with inadequate prenatal care (4.6 and 4.1, respec-
tively). Finally, having attempted abortion was associated
with increased odds of inadequate prenatal care (3.2).
After simultaneous adjustment for Level I variables, race

and education were not associated with adequacy of pre-
natal care (Table 3, page 18). Furthermore, themagnitude
of their effects was attenuated after incomewas controlled
for. Higher income, on the other hand, was strongly in-
versely associated with inadequate prenatal care in mod-
els adjusted for race and education. Respondents in the
highest income tertile were less likely than poorer women
to have received either partially inadequate (odds ratio,
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0.4) or inadequate prenatal care (0.1).
After adjustment for income (the only variable retained

from Level I), the association between parity and prenatal
care was stronger. Women reporting four or more births
were significantly more likely than women experiencing
their first birth to report partially inadequate prenatal care
(odds ratio, 3.3) or inadequate prenatal care (9.0).Women
reporting two or three births were also more likely than
those reporting one to have received partially inadequate
(1.8) or inadequate prenatal care (3.9). Not living with the
child’s biological father was strongly related to inadequate
prenatal care after adjustment for income and parity (2.7).
In models adjusted for income, parity and whether the

womanwas livingwith the child’s father (Level I and II vari-
ables), unplanned pregnancy and dissatisfaction with the
pregnancy remained associatedwith inadequate care (odds
ratios, 2.0 and 2.1, respectively). There was no evidence
that having attempted an abortion during pregnancy was
associated with use of prenatal care. However, it should be
noted that a very low proportion of women in our sample
reported having attempted an abortion, and women who

had been successful in inducing an abortion were not
included in our study.

DISCUSSION

Thepresent study investigated the role ofmaternal attitudes
and social anddemographic characteristics on adequate use
of prenatal care in a sample of low-income women from
southern Brazil. Unplannedpregnancy, dissatisfactionwith
the pregnancy, higher parity and not living with the child’s
father were strongly associated with inadequate prenatal
care. Therewas a strong and significant income gradient as-
sociatedwith inadequate prenatal care:Within this fairly ho-
mogeneous low-incomepopulation, the odds of inadequate
use of prenatal care rose sharply as income declined.
An increased risk of inadequate prenatal care was ob-

served amongwomenwith unplanned pregnancies. Little
is known about the role of unwanted or unplanned preg-
nancies as barriers to prenatal service use. An association
between unplanned pregnancies and late initiation of care
has been previously reported.9 However, other research
has failed to find an association between unplanned preg-
nancy and adequate use of prenatal care.14 On the other
hand, one study has linked unwanted pregnancy to a high-
er risk of neonatal death:Womenwith an unwanted preg-
nancy were significantly more likely than those who had
planned their pregnancy to deliver a child who died with-
in the first 28 days of life.20

In our study, a woman’s satisfaction with her pregnan-
cy plays an important role in her use of prenatal care. Our
results provide evidence to complement descriptive, un-
adjusted results from a previous cross-sectional study from
Rio de Janeiro. Among adolescents interviewed in the im-
mediate postpartum period, those who reported satisfac-
tion with their pregnancy were likely to have attended
more prenatal appointments.11 Furthermore, our findings
are congruent with those of Tough et al., who showed that
low satisfaction predicts late initiation and low frequency
of prenatal care.15 In the case of our study, because of the
cross-sectional nature of the study design, we cannot rule
out the possibility of reverse causality—that receiving ade-
quate prenatal care may also positively influence satisfac-
tion during pregnancy.
Although the relationship between having attempted an

abortion and use of prenatal care did not reach statistical
significance in our sample, further study in a larger sam-
ple is warranted.
We observed a dose-response association between par-

ity and inadequate prenatal care. This association re-
mained significant after adjustment for socioeconomic sta-
tus. Other studies report similar findings,9,10,21,22

suggesting that regardless of one’s knowledge about ser-
vice availability and previous use of prenatal care services,
each additional birth considerably reduces the odds of ap-
propriate use of prenatal care.23 However, previous results
have not always been consistent, with some research
showing parity to be unrelated to adequacy of prenatal
care.14 One explanation for the relationship we found be-

InadequateUse of Prenatal Services AmongBrazilianWomen

TABLE3.Adjustedodds ratios (and95%confidence
intervals) frommultinomial logistic regressionanalyses
assessing variables associatedwithpartially inadequate
or inadequateprenatal care versus adequate care

Variable Partially Inadequate
inadequate

LEVEL1
Age 0.99 (0.96–1.02) 0.99 (0.96–1.03)

Income
1st tertile (ref) 1.00 1.00
2nd tertile 0.69 (0.43–1.13) 0.57 (0.35–0.94)***
3rd tertile 0.43 (0.26–0.72)*** 0.14 (0.07–0.28)***

Education 0.96 (0.88–1.04) 0.92 (0.85–1.01)

Skincolor
White (ref) 1.00 1.00
Nonwhite 1.06 (0.66–1.72) 1.26 (0.77–2.07)

LEVEL II
Parity
1 (ref) 1.00 1.00
2–3 1.81 (1.07–3.06)*** 3.93 (2.05–7.53)***
≥4 3.30 (1.58–6.91)*** 9.03 (3.82–16.30)***

Livingwithchild’s father
Yes (ref) 1.00 1.00
No 0.76 (0.38–1.50) 2.74 (1.53–4.92)***

LEVEL III
Plannedpregnancy
Yes (ref) 1.00 1.00
No 1.34 (0.82–2.20) 1.96 (1.01–3.79)*

Satisfiedwithpregnancy (prenatal)
Yes (ref) 1.00 1.00
No 1.19 (0.69–2.04) 2.12 (1.22–3.67)**

Attemptedabortion
Yes 1.37 (0.42–4.55) 1.55 (0.51–4.68)
No (ref) 1.00 1.00

*p<.05.**p<.01.***p≤.001. Notes: Estimatesareadjusted for thehospitalwhere
deliveryoccurredandmaternal age.Variables thatwerenot significantatp<.05
for either outcomewere not included in the finalmodel.ref=reference group.
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such as dissatisfaction with pregnancy, are associated with
inadequate use of prenatal care. Our results further imply
that economically disadvantaged, single women who have
several children form a population at high risk for inade-
quate prenatal care. Future research is needed to establish
the complex relationships between these variables. For in-
stance, the absence of the father could be merely another
component in the chain of events that evolve from an unin-
tended or unwanted pregnancy. Now that important ma-
ternal attitudes and social and demographic factors have
been identified, interventions should be created to encour-
age women with these characteristics to use prenatal care
and to ensure that they have access to the care they need.
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RESUMEN
Contexto: Para mejorar la aceptación de la atención prena-
tal, es importante conocer la forma en que la atención prena-
tal varía en función de actitudes maternas y factores sociales y
demográficos.
Métodos: Se recolectó información de 611mujeres postparto en
Porto Alegre al sur de Brasil, sobre variables sociales y demo-
gráficas, atención prenatal, paridad, planificación del embara-
zo, intentos de aborto inducido, satisfacción con el embarazo y
satisfacción respecto a la relación con el padre del hijo. Se utili-
zó regresión logísticamultinomial para evaluar las asociaciones
entre estas variables y si el uso de la atención prenatal por parte
de las mujeres fue adecuado, parcialmente inadecuado o
inadecuado.
Resultados: Aproximadamente el 40% de las mujeres tuvie-
ron atención prenatal inadecuada o parcialmente inadecuada.
Después de ajustar por otras covariables, incluida la satisfac-
ción con el embarazo, las mujeres que tuvieron un embarazo no
planeado tuvieron una probabilidad significativamente mayor
que las mujeres que habían planificado su embarazo, de haber

recibido una atención prenatal inadecuada (razón demomios,
2.0). También, el no vivir con el padre del hijo (2.8) y la insa-
tisfacción con el embarazo (2.1) estuvieron asociados con el uso
inadecuado de la atención prenatal. Las mujeres que estaban
teniendo su segundo parto o un parto de mayor orden tuvieron
una probabilidad significativamente mayor de reportar un uso
inadecuado de la atención prenatal que las mujeres que esta-
ban teniendo su primer parto (3.9–9.0). El ingreso familiar es-
tuvo inversamente asociado con una atención inadecuada.
Conclusiones: El estudio sugiere que las actitudes maternas
pueden ser importantes para una atención prenatal adecuada.
Debe crearse intervenciones dirigidas a alentar a aquellas mu-
jeres que tengan actitudes maternas negativas, para que hagan
uso de la atención prenatal, así como para asegurar que ten-
gan acceso a la atención que necesiten.

RÉSUMÉ
Contexte: Pour améliorer l’adoption des soins prénatals,
il importe de savoir dans quelle mesure le recours à ces soins
varie en fonction des attitudes maternelles et des facteurs
sociodémographiques.
Méthodes: Une information relative aux variables sociodé-
mographiques, aux soins prénatals, à la parité, à la planifica-
tion de la grossesse, aux tentatives d’avortement, à la satisfac-
tion face à la grossesse et à la satisfaction quant à la relation
avec le père de l’enfant a été recueillie auprès de 611 femmes
post-partum de Porto Alegre, dans le sud du Brésil. Les asso-
ciations entre ces variables et l’utilisation adéquate des soins
prénatals, partiellement adéquats ou inadéquats ont été éva-
luées par régression logistique multinomiale.
Résultats: Environ 40% des femmes avaient obtenu des soins
prénatals inadéquats ou partiellement adéquats. Après correc-
tion d’autres covariables, y compris la satisfaction ressentie face
à la grossesse, les femmes qui n’avaient pas planifié leur grossesse
sont apparues significativement plus susceptibles d’avoir obte-
nu des soins prénatals inadéquats, par rapport à celles qui
avaient planifié leur grossesse (rapport de probabilités, 2,0). La
non-cohabitation avec le père de l’enfant (2,8) et l’insatisfaction
face à la grossesse (2,1) se sont également révélées associées à des
soins prénatals inadéquats. Les femmes qui avaient déjà accou-
ché une ou plusieurs fois sont apparues significativement plus
susceptibles de déclarer des soins prénatals inadéquats que celles
dont cet accouchement était le premier (3,9–9,0). Le revenu du
ménage s’est révélé inversement associé aux soins inadéquats.
Conclusions: L’étude laisse entendre combien les attitudes
maternelles peuvent être importantes à l’obtention de soins
prénatals adéquats. Des interventions devraient être mises en
place pour encourager les femmes présentant des attitudes ma-
ternelles négatives à recourir aux soins prénatals et pour assu-
rer leur accès aux soins dont elles ont besoin.
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