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Abstract

This cross-sectional study intended to assess
the use of prenatal care according to the family
structure in a population with free universal
access to prenatal care. In 2005-2006, the
Portuguese birth cohort was assembled by the
recruitment of puerperae at public maternity
wards in Porto, Portugal. In the current analysis,
7,211 were included. Data on socio-demographic
characteristics, obstetric history, and prenatal
care were self-reported. Single mothers
were considered as those whose household
composition did not include a partner at
delivery. Approximately 6% of the puerperae
were single mothers. These women were more
likely to have an unplanned pregnancy (OR =
6.30; 95%CI: 4.94-8.04), an inadequate prenatal
care (OR = 2.30; 95%CI: 1.32-4.02), and to
miss the ultrasound and the intake of folic
acid supplements during the first trimester
of pregnancy (OR = 1.71; 95%CI: 1.30-2.27;
and OR = 1.67; 95%CI: 1.32-2.13, respectively).
The adequacy and use of prenatal care was
less frequent in single mothers. Educational
interventions should reinforce the use and early
initiation of prenatal care.
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Resumo

Este estudo transversal pretende avaliar a utiliza-
¢ao dos cuidados pré-natais segundo a estrutura
familiar, numa populagdo com acesso universal
e gratuito a estes cuidados. Em 2005-2006, puér-
peras foram recrutadas em maternidades puibli-
cas do Porto, Portugal, na coorte de nascimento
portuguesa. Nesta andlise, foram incluidas 7.211
mulheres. Dados sobre as caracteristicas sociode-
mogrdficas, antecedentes obstétricos e cuidados
pré-natais foram reportados. Definiram-se como
mdes monoparentais todas aquelas que ndo vi-
viam em casal na altura do parto. Cerca de 6%
eram mdes monoparentais. Essas mulheres eram
mais propensas a ter uma gravidez ndo planejada
(OR = 6,30; 1C95%: 4,94-8,04), cuidados pré-natais
inadequados (OR = 2,30; IC95%: 1,32-4,02) e a ndo
realizar uma ecografia e iniciar a ingestdo de dci-
do félico durante o primeiro trimestre da gravidez
(OR = 1,71; IC95%: 1,30-2,27; e OR = 1,67; IC95%:
1,32-2,13, respectivamente). A adequagdo e utili-
zagdo de cuidados pré-natais foram menos fre-
quentes em mdes monoparentais. As intervengoes
educativas devem refor¢ar o uso e inicio precoce
dos cuidados pré-natais.
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Introduction

Family structure, as measured by marital sta-
tus, family social support or household size and
composition, is regarded as a social health de-
terminant 1. Overall, married people, as well as
their children, tend to be described as enjoying
better health than those who are not married 23.
Evidence has shown that members of two-parent
families presented lower prevalence of depres-
sion, anxiety and chronic diseases, than mem-
bers of single-parent families 456, as well as a
lower risk of all-cause mortality 7. Better health
status in two-parent families have been ex-
plained through higher levels of social support
and financial security 4, reduction of health-re-
lated risky behaviors and higher prevalence of
health-promoting behaviors 8.

Such benefits influence health conditions and
psychological wellbeing over the life course 9,10,
conferring perinatal advantage 11. Being married
increases the probability of planning pregnancy,
timely and adequate antenatal care, improves
emotional well-being during and after pregnan-
cy, and reduces high-risk behaviors like drink-
ing and smoking during pregnancy 12.13. Also,
it is well-documented that unmarried mothers
are at higher risk of adverse perinatal outcomes,
such as preterm birth, low birth weight, small-
for-gestational age, and fetal and neonatal mor-
tality 12.14,15,16,

In contrast to research on family structure
and perinatal care, which evaluate health condi-
tions at and after birth, very few studies focused
on prenatal care and single motherhood. While
a recent systematic review identified non-mari-
tal status as an individual determinant of inad-
equate and/or late use of prenatal care in high-
income countries, it concluded that evidence is
scarce and comprehensive data is still lacking 11.
Given the role of prenatal care in reducing ad-
verse outcomes of pregnancy for mothers and
their children, tracing the psychosocial and
health implications of single motherhood in such
a stage of their lives may be helpful in the identi-
fication of opportunities for primary prevention.

Therefore, the aim of this study was to assess
the use of prenatal care according to the fam-
ily structure (single motherhood vs. two-parent
family) in a population with free universal access
to prenatal care.

Methods

This cross-sectional study is based on the Por-
tuguese birth cohort, Geragdo XXI, assembled
between April 2005 and August 2006 at all five
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public maternity units covering the metropoli-
tan area of Porto, Portugal 17. The maternity units
are level III units, with differentiated perinatal
support, and all but one were included in gen-
eral hospitals, with the full range of medical
and surgical specialist services. Approximately
75% of women who delivered live born infants
(> 24 weeks) were invited to participate in the
cohort (n = 9,294), and 91.4% accepted. Infor-
mation on pregnancy exposures was collected
retrospectively 18. The present study is based on
8,182 mothers, after excluding 313 who had been
recruited, for other specific purposes, in the first
trimester of pregnancy. As late prenatal care is
one of the indicators under analysis, the inclu-
sion of this group of women would distort the
results, overestimating the proportion of women
who attended the first appointment during the
initial 12 weeks of gestation.

Self-reported data on demographic and
socioeconomic characteristics, obstetric his-
tory, and prenatal care were collected within 72
hours after delivery, during the hospital stay, in
a face-to-face interview conducted by trained
interviewers using structured questionnaires.
According to the definition of the National In-
stitute of Statistics, single mothers were con-
sidered as those whose household composition
at delivery did not include a partner, and who
lived alone or with other relatives (i.e., nuclear
and extended single parent families). Pregnancy
planning and place of prenatal care as well as
data regarding the ultrasound and the intake of
folic acid supplements in the first trimester were
self-reported by the mother at birth. Adequacy of
prenatal care was classified using the Adequacy
of Prenatal Care Utilization Index (APNCU) 19,
based on the combination of the week of initia-
tion of prenatal care, the observed and expected
number of prenatal visits and the gestational age
at birth. According to the APNCU index, having
less than 50% of the recommended number of
prenatal visits for a given gestational age (4 pre-
natal visits if 24-25 weeks of gestation, 5 prenatal
visits if 26-29 weeks of gestation, 6 prenatal visits
if 30-31 weeks of gestation, 7 prenatal visits if 32-
33 weeks of gestation, 8 prenatal visits if 34-35
weeks of gestation, and 9 or more prenatal visits
if > 36 weeks of gestation) or initiation of prena-
tal care after the fourth month of pregnancy was
defined as inadequate care. All other categories
of prenatal care require initiation of care by the
fourth month of pregnancy, being divided in in-
termediate, adequate and adequate plus, accord-
ing to the proportion of recommended prenatal
visits attended (50-79%, 80-109% and more than
109%, respectively).
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After exclusion of the participants who pre-
sented at least one missing value on age, edu-
cation, parity, pregnancy planning, adequacy of
prenatal care, performing an ultrasound in the
first trimester, folic acid supplements, place of
prenatal care and family structure, 7,192 women
were included in our analysis. There were no sig-
nificant differences between participants with
complete and missing data regarding age [mean
(standard deviation — SD): 29.0 (5.5) vs. 29.1 (5.9)
years, p = 0.549], while women with no miss-
ing data on key variables were more frequently
primiparae (57.4% vs. 51.3%, p = 0.001), had a
higher educational level [median (interquartile
range—I1QR): 10 (7-12) vs. 9 (6-12) years, p <0.001]
and were less likely to be single mothers (5.9% vs.
7.9%, p =0.022).

Statistical analysis was performed using Stata
9.0 (Stata Corp., College Station, USA). Sample
characteristics are presented as counts and
proportions and were compared using the chi-
square test. The prevalence of the outcome is pre-
sented with 95% confidence intervals (95%CI).
Crude and adjusted odds ratios (OR) and 95%CI
were estimated by unconditional binary logistic
regression models to assess the association be-
tween the mother’s family structure and use of
prenatal care. Indicators of prenatal care were
selected based on a review of the literature, and
included pregnancy planning, the adequacy of
prenatal care, the performing of an ultrasound
in the first trimester of pregnancy, the intake of
folic acid supplements during the first 12 weeks
of gestation and the place of prenatal care. Due
to collinearity between the variables, performing
an ultrasound and take folic acid supplements in
the first trimester were not simultaneously ad-
justed for one other. Similarly, pregnancy plan-
ning and the adequacy and place of prenatal care
were not adjusted for performing an ultrasound
and the intake of folic acid. The final model also
included socio-demographic characteristics and
obstetric history, which are known to be possible
confounders.

All the phases of the study complied with the
Ethical Principles for Medical Research Involv-
ing Human Subjects expressed in the Declaration
of Helsinki. The study protocol was approved
by the University of Porto Medical School/Sao
Joao Hospital Centre Ethics Committee and by
the Portuguese Authority of Data Protection.
Written informed consent was obtained from
all participants.
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Results

The characteristics of the study participants are
summarized in Table 1. In this sample of women,
5.9% (95%CI: 5.4-6.5) were single mothers. They
were significantly younger, less educated and less
likely to be employed than two-parent families.
These women were also more frequently pri-
miparae and relied solely on public prenatal care
more often. The inadequacy of prenatal care and
unplanned pregnancies were higher among this
group of women. Performing an ultrasound in
the first trimester was significantly less frequent
in single-parent families, as well as the intake of
folic acid supplements during the same period
of time.

After adjustment for potential confounders,
single motherhood was significantly associated
with an inadequate and/or late use of prenatal
care (Table 2). Single-mothers were more likely
to have an unplanned pregnancy (OR = 6.34;
95%CI: 4.97-8.10) and inadequate prenatal care
(OR =2.24; 95%CI: 1.28-3.91). Exclusively private
prenatal care, as well as simultaneously pub-
lic and private, were significantly less frequent
among single mothers (OR = 0.56; 95%CI: 0.39-
0.08 and OR = 0.39; 95%CI: 0.24-0.65, respec-
tively). Furthermore, these women were 65% and
63% more likely to have missed the first trimester
ultrasound and the intake of acid folic supple-
ments during the first 12 weeks of gestation, re-
spectively. When including missing values as cat-
egory, the associations described between use of
prenatal care and single motherhood remained
similar (data not shown).

Discussion

Consistent with previous studies 11, our findings
showed that single motherhood is associated
with late initiation or inadequate use of prenatal
care. These women were more likely to have an
unplanned pregnancy, inadequate prenatal care,
and to miss the ultrasound and the intake of acid
folic supplements during the first 12 weeks of ges-
tation. They were also more frequently accompa-
nied exclusively at public prenatal care providers.
These results may be explained by limited social
support and lack of financial resources 4, adverse
social conditions that constrain the capacity of
mothers to find and use prenatal care services 20,
social stigma 9 and stress exposure 10.

The socio-demographic profile of single
mothers of the Portuguese birth cohort may also
explain the increased odds of late initiation or
inadequate use of prenatal care. Similar to oth-
er high-income countries, single motherhood



Table 1
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Characteristics of the participants and use of prenatal care, according to family structure.

Single motherhood (n = 425) Two-parent family (n = 6,767)
n (%) n (%) p-value
Age (years)

<25 264 (62.1) 1,313 (19.4)

25-29 81(19.1) 2,084 (30.8)

30-34 52 (12.2) 2,244 (33.2)

> 35 28 (6.6) 1,126 (16.6) < 0.001
Education (years)

<5 34 (8.0 480 (7.1)

5-9 247 (58.1) 2,698 (39.9)

10-12 99 (23.3) 1,861 (27.5)

>13 45 (10.6) 1,728 (25.5) < 0.001
Employment status

Employed 167 (39.5) 5,018 (74.1)

Unemployed 157 (37.1) 1,261 (18.6)

Housewife 26 (6.2) 380 (5.6)

Other (student/retired) 73(17.3) 116 (1.7) < 0.001
Parity

0 349 (82.1) 3,777 (55.8)

>1 76 (17.9) 2,990 (44.2) < 0.001
Planned pregnancy (yes) 103 (24.2) 4,777 (70.6) < 0.001
Adequacy of prenatal care *

Adequate plus 26 (6.1) 612 (9.0)

Adequate 173 (40.7) 2,993 (44.2)

Intermediate 185 (43.5) 2,896 (42.8)

Inadequate 41 (9.7) 266 (3.9) < 0.001
Ultrasound in the 1st trimester 314 (73.9) 6,163 (91.1) < 0.001
(yes)

Folic acid supplementation < 12 268 (63.1) 5,675 (83.9) < 0.001
weeks (yes)
Place of prenatal care

Public 363 (85.4) 4,053 (60.0)

Private 43 (10.1) 1,910 (28.2)

Public and private 19 (4.5) 804 (11.8) < 0.001

* According to the Adequacy of Prenatal Care Utilization Index (APNCU) 19.

Note: in employment status variable the total does not add to 7,192 due to missing data.

is associated with younger age and lower educa-
tion 11,21, Evidence has suggested that social and
environmental factors, namely socio-economic
position, appear to explain the association of
young maternal age with adverse perinatal out-
comes 22,

In the present sample, approximately 6% of
the women were single mothers. In 2005 and
2006, the period corresponding to the assem-
bling of Geragdo XXI, the prevalence of live births
outside marriage and without cohabiting par-
ents in Portugal was 6% and 6.3%, respectively,

slightly higher than that observed in the north
of Portugal (5.5% and 6%, respectively) 23. The
European Program of Occupational Risks and
Pregnancy Outcome (EUROPOP) reported that
the prevalence of single women giving birth, be-
tween 1994 and 1997, ranged from 0% in Greece
to 17% in Ireland 15. In Canada the prevalence of
single mothers at birth in 2004 was 8% 24. In Por-
tugal, the percentage of live births outside mar-
riage and without cohabiting parents increased
more than 80%, from 6% to 10.9%, between 2001
and 2011 23. The growing trend of single moth-
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Table 2

Crude and adjusted odds ratios for the association between use of prenatal care and single motherhood.

Crude OR (95%Cl)

Adjusted OR * (95%Cl)

Planned pregnancy
Yes
No
Adequacy of prenatal care **
Adequate plus
Adequate
Intermediate
Inadequate
Ultrasound in the 1st trimester
Yes
No
Folic acid supplementation < 12 weeks
Yes
No
Place of prenatal care
Public

Private

1.00
7.50 (5.97-9.43)

1.00
1.36 (0.89-2.07)
1.50 (0.99-2.29)
3.63 (2.17-6.05)

1.00
3.61(2.86-4.55)

1.00
3.04 (2.47-3.75)

1.00
0.25 (0.18-0.35)
0.26 (0.17-0.42)

1.00
6.34 (4.97-8.10)

1.00
1.39(0.89-2.18)
1.40 (0.90-2.18)
2.24 (1.28-3.91)

1.00
1.65(1.24-2.18)

1.00
1.63(1.28-2.07)

1.00
0.56 (0.39-0.80)
0.39 (0.24-0.65)

Public and private

95%Cl: 95% confidence interval; OR: odds ratio.

* Performing an ultrasound in the first trimester and to take folic acid supplements in the first trimester were adjusted for age,

educational level, parity, pregnancy planning, adequacy of prenatal care and place of prenatal care. Pregnancy planning,

adequacy of prenatal care and place of prenatal care were adjusted each other, age, educational level and parity;
** According to the Adequacy of Prenatal Care Utilization Index (APNCU) 19.

erhood at birth in Portugal was also observed
during the 1990s , a period characterized by in-
creasing rates of relationships not formalized by
marriage, as well as a higher incidence of sexual
precocity, sometimes associated with unplanned
adolescent pregnancies 25.

Over the last two to three decades, perinatal
health in Portugal has experienced a huge overall
improvement, ensuring all citizens free access to
primary care centers and public hospitals, but
the use of preconceptional care remains low 26.
It is important to invest in pregnancy planning
and to extend and enlarge knowledge on fam-
ily and social relationships and on medical care
among single mothers at birth, regarding the
support and care provided during their pregnan-
cies, including a comparative analysis between
extended and nuclear single-parent families. At
the same time, the strengthening of technical
support units to pregnant women and newborns,
with special attention to the promotion of pre-
conceptional care and quality control of ultra-
sound scans in pregnancy is crucial.

This is the first study to assess the use of
prenatal care according to family structure
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in a country with universal and free access
to prenatal care. A potential for recall bias did
not exist, as consistent information was ob-
tained by self-report and medical record review
with regard to pregnancy and well-known risk
factors 27. However, some limitations should be
noted. Despite the previously described positive
effect of paternal involvement on the adoption
of healthier behaviors during pregnancy, infor-
mation regarding this variable was not assessed
in the present study. Additionally, women deliv-
ering in private care facilities were not present
in this study. While there is no evidence of the
characteristics of women actively choosing to
have a child without the involvement of a part-
ner in Portugal, it is possible that these women
more frequently use private care settings, which
might impact on the estimate of prevalence de-
scribed in our study and on the use of prenatal
care. These women have been typically described
as a distinct subgroup of single mothers, aged
over 30, highly educated, with well-paid jobs
and who are financially secure, whose decision
to have a child alone was based on their age, so-
cial class, level of responsibility and emotional



maturity 28. However, a significant underestima-
tion of the proportion of single motherhoods is
unlikely due to the similar prevalence obtained
in our study and that provided by the national
data for the north of Portugal, at that time 23.

In conclusion, the adequacy and utilization
of prenatal care was less frequent in single moth-
ers. Educational interventions should advocate
for the use and early initiation of prenatal care
as an important means of reducing disparities
in the surveillance of pregnant women. For the

Resumen

Este estudio transversal pretende evaluar la utiliza-
cion de la atencion prenatal, de acuerdo con la estruc-
tura familiar, en una poblacion con acceso universal
y gratuito a la atencion prenatal. En 2005-2006, se
seleccionaron puérperas en maternidades ptiblicas de
Porto, Portugal en una cohorte de nacimientos portu-
guesa. En el andlisis, se incluyeron 7.211. Se informa-
ron sobre datos como: caracteristicas sociodemogrdfi-
cas, historia obstétrica y atencion prenatal. Las madres
monoparentales son las que no tenian un compaiiero
en el momento del parto. Aproximadamente un 6%
eran madres monoparentales. Estas tenian mds proba-
bilidades de tener un embarazo no planificado (OR =
6,30; IC95%: 4,94-8,04), atencion prenatal inadecuada
(OR = 2,30; IC95%: 1,32-4,02), y perder la ecografia y
la ingesta de dcido félico durante el primer trimestre
del embarazo (OR = 1,71;1C95% 1,30-2,27;y OR = 1,67;
1C95%: 1,32-2,13; respectivamente). La adecuacion y
el uso de la atencion prenatal fueron menos frecuen-
tes en las madres monoparentales. Las intervenciones
educativas deben promover el uso y el inicio temprano
de la atencion prenatal.
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Embarazo
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global improvement of prenatal care it is im-
portant to promote family planning among all
women, whether they are living with a partner or
not, focusing on the youngest and less educated
as a target for health promotion. Also, there is
a need for a better and in-depth understanding
of the barriers single women face during preg-
nancy that lead to the inadequate use of prenatal
services. Women need to be outreached in early
pregnancy, which calls for the development of
research on perinatal health of single mothers.
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