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Abstract

Background: Maternal social deprivation is associated with an increased risk of adverse maternal and perinatal
outcomes. Inadequate prenatal care utilization (PCU) is likely to be an important intermediate factor. The health
care system in France provides essential health services to all pregnant women irrespective of their socioeconomic
status. Our aim was to assess the association between maternal social deprivation and PCU.

Methods: The analysis was performed in the database of the multicenter prospective PreCARE cohort study. The
population source consisted in all parturient women registered for delivery in 4 university hospital maternity units,
Paris, France, from October 2010 to November 2011 (N = 10,419). This analysis selected women with singleton
pregnancies that ended after 22 weeks of gestation (N = 9770). The associations between maternal deprivation
(four variables first considered separately and then combined as a social deprivation index: social isolation, poor
or insecure housing conditions, no work-related household income, and absence of standard health insurance)
and inadequate PCU were tested through multivariate logistic regressions also adjusted for immigration
characteristics and education level.

Results: Attendance at prenatal care was poor for 23.3% of the study population. Crude relative risks and confidence
intervals for inadequate PCU were 1.6 [1.5–1.8], 2.3 [2.1–2.6], and 3.1 [2.8–3.4], for women with a deprivation index of 1,
2, and 3, respectively, compared to women with deprivation index of 0. Each of the four deprivation variables
was significantly associated with an increased risk of inadequate PCU. Because of the interaction observed between
inadequate PCU and mother’s country of birth, we stratified for the latter before the multivariate analysis. After
adjustment for the potential confounders, this social gradient remained for women born in France and North Africa.
The prevalence of inadequate PCU among women born in sub-Saharan Africa was 34.7%; the social gradient in this
group was attenuated and no longer significant. Other factors independently associated with inadequate PCU were
maternal age, recent immigration, and unplanned or unwanted pregnancy.

Conclusion: Social deprivation is independently associated with an increased risk of inadequate PCU. Recognition of
risk factors is an important step in identifying barriers to PCU and developing measures to overcome them.
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Background
Social deprivation increased in most OECD (Organisa-
tion for Economic Co-operation and Development)
countries as a consequence of the economic crisis of
2007–08. More deprived populations have a higher risk
of adverse maternal and perinatal outcomes [1, 2], such
as non-chromosomal congenital anomalies [3], preterm
birth or small-for-gestational-age status [4]. The mech-
anisms explaining these associations remain unclear,
and many intermediate factors may be involved.
Adequate prenatal care, assessed both by its timing and
content, is believed to be an important factor in reducing
maternal and perinatal risk. Inadequate prenatal care
utilization (PCU) might thus be one intermediate factor.
Because inadequate PCU is potentially modifiable through
targeted interventions, it is of particular interest.
Although the number of prenatal visits can probably

be reduced for women with low-risk pregnancies with-
out consequences to maternal or perinatal health [5],
some basic components of prenatal care can have a
significant effect on the health of mothers and newborns
[6]. Conversely, inadequate PCU is associated with
higher perinatal morbidity and mortality [7, 8], especially
among socially deprived women [9]. In addition, the
effectiveness of special prenatal care programs adapted
to the social and cultural specificity of women in
deprived situations has been demonstrated [10–12].
Earlier studies of the association between socioeco-

nomic condition and PCU have shown that women with
social vulnerabilities start prenatal care later [13] and
have fewer prenatal visits than other women [14, 15].
Numerous studies [13, 16–19] many conducted in
United States of America [13, 16, 17], have identified
social factors as barriers to PCU. Only a few, however,
have described the association between maternal social
deprivation and PCU. Moreover, most have reduced this
multidimensional social condition to proxies such as
ethnicity or insurance coverage, whereas we believe it
needs to be considered more extensively, including
several aspects related to social isolation, housing, in-
come, and health insurance.
France, where institutions and policies prevent the

imposition of basic economic barriers to prenatal
care, through universal health care insurance or state
medical assistance, is an interesting model for study-
ing the role of individual factors in the utilization of
prenatal care [20]. To our knowledge, no prospective
study has ever addressed PCU specifically according
to maternal social deprivation in France. Understanding
the mechanisms that underlie the association between
maternal social deprivation and PCU is essential to be able
to propose concrete interventions to optimize PCU for
women in deprived situations and reduce their risk of
adverse pregnancy outcomes.

Our objective was to study the association between
maternal social deprivation and prenatal care utilization.
To achieve this goal, we conducted a secondary analysis
of the French multicenter PreCARE cohort study.

Methods
The study was approved by the regional ethics review
board (CPP-Ile-de-France III). Each patient included in
the cohort provided oral informed consent, in compliance
with French law.
The PreCARE multicenter cohort study was designed

to study the impact of maternal social deprivation on
pregnancy and neonatal outcomes. It recruited all volun-
teers women registered to give birth at one of four ma-
ternity units in university hospitals in the Paris North
area (France) from October 2010 through November
2011. During the study period, 10,779 women gave birth
in the participating centers and 10,419 women and their
newborns were included in the PreCARE cohort study
(96.7%). For this analysis of the association between
maternal social deprivation and PCU, we restricted the
study population to women with singleton pregnancies
delivered after 21 completed weeks of gestation (n = 9770).

Data collection
A self-administered questionnaire completed at cohort
enrollment collected data about social conditions
(Additional file 1). In case of missing data, informa-
tion was retrieved from a second questionnaire self-
administered during the postpartum hospitalization
(Additional file 2). Questionnaires were available in
the four most common languages of these hospitals’
patients. A non-medical research assistant and interpreters
were available if women needed explanations or had diffi-
culty reading or completing the questionnaires. Data about
PCU were collected in the postpartum questionnaires and
from information in women’s medical files, extracted by the
research assistants. The obstetricians or midwives who
cared for the women collected their medical characteristics
and information about their pregnancies.

Definitions of maternal social deprivation
Maternal social deprivation was characterized by four bin-
ary variables measuring four dimensions of deprivation at
the beginning of the pregnancy: 1) social isolation (the
woman did not expect support from a friend or family
member for activities of daily life after the baby’s birth); 2)
insecure or unstable housing situation (the woman did
not have her own housing, that is, in a residence owned or
rented by her or a family member or partner, or was at
risk of losing it); 3) no work-related household income
(the woman’s household income came from public
assistance, relatives, friends, or a charity); 4) absence of
standard health insurance. Women with the specific
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health insurance provided to people who have very low
income (Couverture Maladie Universelle, CMU) or illegal
status (Aide Médicale d’Etat, AME) were not considered
to have standard health insurance, although they were
entitled to free prenatal and pregnancy care. Social
deprivation was also characterized by a synthetic quantita-
tive index adapted from the one built in the 2010 French
National Perinatal Survey [21]. This deprivation index
(DI) is the sum of the four indicators listed above selected
by a multiple correspondence analysis, ranking women
within four classes: 0) no deprivation factor; 1) one
deprivation factor; 2) two deprivation factors; 3) three or
four deprivation factors.

Definition of inadequate PCU
Based on previously proposed PCU indexes, such as
those by Kessner and Kotelchuck [22], we designed a
new index adapted to the French standards issued by the
French National Authority for Health (HAS). This index
defined the inadequacy of PCU according to three key
elements of prenatal care: timing of the initiation of care,
the number of scheduled prenatal visits (according to
the duration of the pregnancy), and the performance of
scheduled ultrasound examinations. For pregnancies
carried to term, HAS recommends 8 prenatal visits and
3 ultrasound examinations. PCU was considered inad-
equate if it began after 12 weeks of gestation, or if it
included less than 50% of the number of prenatal visits
expected according to duration of pregnancy, or if the
first-trimester ultrasound examination or both the
second- and third- trimester examinations were missing.
For women who arrived in France after the beginning of
the pregnancy, the GA at initiation of care, the number
of scheduled prenatal visits and ultrasound examination
before inclusion were considered to determine the
adequacy of PCU.

Statistical analysis
The women’s characteristics were first described
globally and according to their DI category. Differences
in the distribution of women’s characteristics according
to their DI were tested by Student’s t-test for quantita-
tive variables, and the chi-square test or Fisher’s exact
test (when fewer than 5 events were expected) for
categorical variables.
We then used logistic regression models and univari-

ate and multivariate analyses to examine the associations
between social deprivation and inadequate PCU. The
potential confounding factors were the standard factors
associated both with social deprivation and PCU (maternal
age, paternal age, number of children from previous preg-
nancies, planned pregnancy, mode of conception), and
other factors that further characterized the mother’s socio-
economic status, including education level (in four classes:

none or any amount of primary schooling, completed
middle school, high school, university), and immigration
status, assessed with four variables: the woman’s region of
birth (France, French overseas districts and territories,
other European countries, North Africa, sub Saharan
Africa, and other), recent immigration (i.e., arrived in
France less than 12 months before pregnancy began),
undocumented immigration status (including women in
the process of being regularized), and the presence of a
language barrier, assessed by the research assistant at
enrollment (woman did not understand spoken French at
all or in part or spoke French not at all or with difficulty).
The associations between maternal and paternal age

with PCU was not linear. These variables were thus
modeled according to their graphical distribution and
then analyzed in the multivariate model as categorical
covariates; categories were chosen with the likelihood
ratio test.
We tested relevant interactions between social

deprivation and other characteristics of the women for
the risk of inadequate PCU. The interaction was statisti-
cally significant for region of birth (P < .003). The multi-
variate analyses were therefore stratified for the woman’s
region of birth in three categories: France (mainland and
overseas territories), North Africa, and sub-Saharan
Africa. The other regions of birth (n = 1363, 13.9%) were
not considered in the stratified multivariate analysis
because the areas were too heterogeneous.
Two multivariate logistic regression models were built:

in model A, social deprivation was characterized by the
DI in four classes; in model B, the four binary
deprivation factors were used. Models A and B were
adjusted for the potential confounding factors listed
above. The three variables describing migrants (recent
immigration, undocumented status, and linguistic barrier)
were not included in the models for the stratum “born in
France”.
Goodness-of-fit of the models was assessed by the

Hosmer-Lemeshow test.

Management of missing data
No variable had more than 5% of missing data. To limit
the loss of information, multiple imputations by chained
equations (MICE) were used for all the variables
included in the multivariate models; 30 datasets were
created using those variables and birthplace.
All statistical tests were two-tailed and the threshold

for statistical significance was set at a probability value
of < .05. Analyses were performed with Stata v10.0 soft-
ware (Stata Corporation, College Station, TX).

Results
Among the 10,419 women included in the PreCARE
cohort; 336 with multiple pregnancies and 119 with
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pregnancies that ended before 22 weeks of gestation
were excluded. An additional 194 were subsequently
excluded from the analysis: 89 women because we
lacked data about their PCU or their social condition
both at the beginning and at the end of the preg-
nancy, 104 women who were lost to follow-up, and
one who withdrew her consent. A total of 9770
women were finally analyzed among the 9963 eligible
for this analysis (98.1%).
Among the 9770 women in the cohort, 3419 (35%)

met at least one of the four criteria for social
deprivation: 2315 (23.7%) had no standard health insur-
ance, 1612 (16.5%) had insecure housing, 1583 (16.2%)
had no work-related household income, and 449 (4.6%)
were isolated (Table 1).
In addition, 752 (7.7%) were undocumented

migrants, 674 (6.9%) had arrived in France less than a
year before the beginning of the pregnancy, and 1055
(10.8%) had a linguistic barrier. Comparison of social,
demographic, lifestyle and medical characteristics
according to the DI shows significant differences for
most characteristics.
PCU was classified as inadequate for 2176 women

(23.3%); 6.2% had no visit before 12 weeks of gestation
and 4.4% had less than half the recommended visits;
18.0% of the population had no first-trimester ultra-
sound examination, and 3.6% had neither a second- nor
a third-trimester ultrasound examination. The percentage
of women with inadequate PCU differed significantly by
region of birth: 17.3% for women born in France, 26.9%
for women born in North Africa, and 34.7% for women
born in sub-Saharan Africa (P < .001).
In the univariate analysis, each of the four social

deprivation variables was significantly associated with
inadequate PCU, and the relative risk (RR) for inad-
equate PCU showed a social gradient according to the
DI (level 0: reference; level 1 RR = 1.6, 95% CI 1.5–1.8;
level 2 RR = 2.3, 95% CI 2.1–2.6; level 3 RR = 3.1, 95%
CI 2.8–3.4) (Table 2 and Fig. 1).
After adjustment and stratification by region of birth,

the DI was associated with inadequate PCU for women
born in France and to a lesser extent for women born in
North Africa. For women born in sub-Saharan Africa,
who had higher prevalence rates of social deprivation
and inadequate PCU, only DI class 3 remained signifi-
cantly associated with inadequate PCU (Table 3). In the
3 stratum of birth region, inadequate PCU was associated
with unplanned and unwanted pregnancy and among
migrant women with recent immigration.
Associations between inadequate PCU and the different

deprivation factors are detailed in Table 4. Complete cases
analysis were also performed and results were not different
from those presented here in which multiple imputations
are used to account for missing data.

Women were asked about the reasons they did not
have more or specific appointments. Of the 5 proposed
items (unawareness of pregnancy, transportation difficul-
ties, financial reasons, lack of knowledge or understand-
ing of availability or need for prenatal care, and lack of
utility of prenatal care), the most frequently cited reason
was that they had not known they were pregnant (14.1%
of the women with inadequate PCU). This proportion
increased with the DI (P < .001), reaching 19.9% in
women with a DI of 3. The second most frequent reason
given was that prenatal care served no purpose (6.2%);
this response was not correlated to the DI (P = .53).
Most women with inadequate PCU (67.9%) reported
none of these five reasons.

Discussion
Despite the supposedly protective policies in France, we
found that social deprivation is associated with inad-
equate PCU here. The strength of the association and
the aspects of deprivation involved varied according to
women’s migration status. Inadequate PCU was also
associated with recent immigration, with unplanned and
unwanted pregnancy, independently of others social
conditions.
In most studies, the definition of social condition is

limited to only one of its multiple dimensions or is geo-
graphic/ecological rather than individual (Townsend
index [23] or the Index of Multiple Deprivation [24]). A
strength of this study is that the complex and multidi-
mensional aspects of social deprivation were considered
in the individual definition we used. At both enrollment
and after delivery, we sought to collect several social
characteristics that allowed an accurate assessment of
the social condition of each woman. To identify a social
gradient, we were also able to use a DI adapted from the
one created from data collected in a national representa-
tive sample of pregnant women [21]. Splitting the effect
of deprivation in each of its dimensions allowed us to
assess the association between each of these dimensions
and PCU and in particular to show no evident associ-
ation between social isolation and PCU.
Another strength of this study is its large sample size

and geographic setting — an area chosen to allow us to
recruit numerous disadvantaged women and large
samples of women born in the geographic areas most
prominent in the French population. The translation of
questionnaires and availability of interpreters testify to
the substantial effort made to avoid loss of information
from women unable to write or speak French and should
have limited the potential bias due to underrepresentation
of non-French speaking women. Furthermore, its
prospective design and very low rate of loss to follow-up
attest to the high quality of the data collected.
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Table 1 Women’s characteristics according to their social deprivation index

Deprivation indexa Total

0 1 2 3

N (%) 6351 (65.0) 1773 (18.2) 913 (9.4) 728 (7.5) 9770

Mean maternal age (SD)** 31.6 (5.0) 30.0 (5.8) 29.1 (6.5) 29.3 (6.2) 30.8 (5.5)

Mean father’s age (SD)** 35.5 (6.8) 35.3 (8.0) 34.5 (8.3) 34.0 (8.4) 35.3 (7.3)

BMI >30** 11.3 15.0 14.2 17.5 12.6

Schooling Level** ≤ Primary school 3.2 10.1 13.2 18.8 6.6

Middle school 13.5 25.4 30.9 32.6 18.6

High school 20.8 30.6 31.8 30.6 24.3

University 62.5 33.9 24.1 18.1 50.5

Number of children≥ 3** 7.5 13.0 12.8 10.7 9.8

Pregnancy** Expected 82.6 71.2 59.6 48.7 75.8

Unexpected 16.8 27.2 37.9 44.9 22.8

Unwanted 0.6 1.6 2.5 6.4 1.4

Mode of conception** Spontaneous 96.1 98.1 98.0 99.5 96.9

Ovulation induction 1.2 0.9 1.0 0.4 1.1

ART 2.7 1.1 1.0 0.1 2.1

High-risk pregnancyb* 13.1 13.6 14.1 17.5 13.6

Tobacco before pregnancy* 18.4 14.8 16.4 15.6 17.3

Tobacco during pregnancy 8.6 9.2 11.2 10.1 9.0

Alcohol before pregnancy** 0.4 0.5 1.3 1.9 0.6

Alcohol during pregnancy** 2.1 1.7 2.0 5.0 2.2

Cannabis during pregnancy 0.3 0.5 0.6 0.6 0.4

HIV infection** 0.8 2.0 2.2 3.2 1.3

Maternal birth place** France 55.9 30.2 28.5 16.2 45.7

French overseas 2.0 1.5 2.2 1.0 1.8

Europe (others) 4.7 5.8 4.4 5.9 5.0

North-Africa 20.2 28.0 25.8 18.2 22.0

Sub-Saharan Africa 9.7 20.8 28.4 50.1 16.5

Others 7.5 13.7 10.8 8.6 9.0

Social isolation** 0.0 6.6 8.1 35.6 4.6

Poor or insecure housing condition** 0.0 24.7 54.0 93.1 16.5

Not work-related household income** 0.0 17.2 62.6 96.0 16.2

No permanent health care insurance** 0.0 51.7 75.7 96.8 23.7

Linguistic barrier** 6.6 17.8 16.9 22.4 10.8

Undocumented migrant** 0.7 12.7 18.5 43.6 7.7

Recent immigration** 3.4 9.1 11.6 26.0 6.9

All values are percentage unless specified
SD standard deviation, BMI body mass index, DOM-TOM French overseas departments and territories, HIV human immunodeficiency virus, ART assisted
reproductive therapy
*p < 0.05 **p < 0.001
aDeprivation index: simple sum of 4 deprivation dimensions: Social isolation, Poor or insecure housing condition, Not work-related household income, and
No permanent heath care insurance
bHigh-risk pregnancy is defined by at least one of the following item: diabetes, HIV infection, hypertension, thromboembolic event, heart disease, coagulopathy,
brain aneurism, uterine malformation, Graves’ disease, autoimmune disease, alloimmunisation, nephropathy, homozygote sickle cell anemia, respiratory failure and
adverse obstetrical history (pre-eclampsia, late miscarriage, cerclage, still birth, neonatal death, birth weight <2500 grams)
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Table 2 Inadequate PCU according to maternal characteristics

Inadequate PCU

N % Crude
RR

95%CI

Total 2176/9357a 23,3

Deprivation indexb 0 1016 16.7 1 –

1 464 27.3 1.6 1.5–1.8

2 337 28.1 2.3 2.1–2.6

3 359 51.8 3.1 2.8–3.4

Social isolation 201 48.8 1.8 1.6–2.1

Poor or insecure housing condition 626 41.1 2.1 1.9–2.2

Not work-related household income 651 43.0 2.2 2.1–2.4

No health care insurance 844 37.9 2.0 1.9–2.2

Maternal age (years) <20 89 50.9 2.6 2.2–3.0

20–25 398 32.4 1.7 1.5–1.8

25–30 645 23.2 1.2 1.1–1.3

30–40 910 19.6 1 –

≥40 115 23.3 1.2 1.0–1.4

Father’s age (years) <25 159 39.6 1.9 1.7–2.2

25–40 1347 20.9 1 –

≥40 550 24.2 1.2 1.1–1.3

Schooling Level ≤ Primary school 244 39.9 2.5 2.2–2.8

Middle school 549 31.9 2.0 1.8–2.2

High school 582 25.8 1.6 1.4–1.8

University 745 16.2 1 –

Number of children≥ 3 308 35.1 1.6 1.4–1.8

Pregnancy Expected 1358 19.1 1 –

Unexpected 739 34.9 1.8 1.7–2.0

Unwanted 71 53.8 2.8 2.4–3.3

Spontaneous conception 2133 23.5 1 –

Ovulation induction 12 12.3 0.5 0.3–0.9

ART 24 12.9 0.5 0.4–0.8

High-risk pregnancyc 311 24.3 1.1 0.9–1.2

Birth place France 725 17.1 1 –

French overseas 38 22.6 1.3 0.9–1.8

Europe (others) 114 24.8 1.5 1.2–1.7

North-Africa 557 26.9 1.6 1.4–1.7

Sub-Saharan Africa 533 34.7 2.0 1.8–2.2

Others 196 23.2 1.4 1.2–1.6

Linguistic barrier 361 35.9 1.7 1.5–1.8

Undocumented migrant 305 41.8 1.9 1.8–2.1

Recent immigration 300 47.0 2.2 2.0–2.4

PCU prenatal care utilization, ART assisted reproductive therapy
aData on PCU were missing for 413 women
bCf. Table 1
cCf. Table 1
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Our study must nonetheless be interpreted in the light
of some limitations. As we chose to conduct this cohort
study in an urban area marked by a high prevalence of
social deprivation, where the staff of obstetrics depart-
ments are accustomed to caring for women with social
problems and social agencies designed to help women,
our conclusions may not be strictly the same in other
settings where deprivation prevalence is lower. Regardless
of the specific local context, we believe that these results
should be useful in developing programs and methods
to overcome barriers to adequate PCU, at least in high-
resource countries.
Our assessment of social conditions was based on self-

report. Women may have over- or under-reported their
social difficulties, which might bias the association between
barriers and inadequate prenatal care. We cannot estimate
the risk or direction of this bias.
The analysis of the social data available for the women

excluded from the analysis because of the lack of data
about their PCU or who were lost to follow-up showed a
slight increased proportion of women having a deprivation
index at 2 or 3. Even though the proportion of women
excluded is very low (1.9% of eligible women) and there-
fore unlikely to generate a selection bias. Such bias, if
present, would have underestimated the strength of the
association between unfavorable social conditions and
inadequate PCU, any consequence that do not call into
question our results.
The factors associated with inadequate PCU identified

in this study varied somewhat in each of the geographical
subgroups of women we considered. The issue of social
deprivation in high-resource countries cannot be reduced

to its immigrant populations: 20.4% of the women in this
cohort who were born in France also met at least one of
the four criteria for social deprivation and among them,
social deprivation was highly correlated with poor PCU.
Nonetheless, our results show that this issue is sharpest
among immigrants.
Recent immigration was one of the factors most

strongly associated with inadequate PCU in the principal
subgroups of migrants studied. This finding underlines
that recent immigrants are more likely than others to
remain apart from the health care system, especially at
the beginning of their pregnancy. The particularly higher
risk of inadequate PCU for the women born in sub-Sa-
haran Africa compared to the other geographic groups is
cause for concern and might be implicated in the poorer
perinatal outcomes concordantly reported in this sub-
group of migrant women in several high-resource coun-
tries [25, 26]. It should be noted that the association of
social deprivation with PCU was lowest in this group —
but probably because the rate of inadequate PCU was
already very high among the women in this group with no
deprivation factors. This finding might also reflect our def-
inition of deprivation, which selects a group with signifi-
cant social vulnerabilities. Women from sub-Saharan
Africa who do not meet it may nonetheless still present
risk factors for inadequate PCU, such as recent migration
or an unplanned or unwanted pregnancy.
Different hypotheses may help to explain this difference

between women from North Africa and women from
sub-Saharan Africa. First, women born in North Africa
may have available to them an older, more structured, and
more helpful community in France, than do women from
sub-Saharan Africa. Immigration to France began from
North Africa long before it did from sub-Saharan Africa.
Second, as suggested by the literature [18], cultural
differences in the representation of prenatal care should
also be considered. Women born in Africa, especially in
sub-Saharan Africa, are often reported to have poor PCU
rates in European countries [27]. This is not, however,
specific to African women and indeed appears to be a
common characteristic among many migrant women born
in low-resource countries with inadequately developed
health care systems [18, 28].
Although we hypothesized that linguistic barriers

might be an important obstacle to PCU, we found
that poor French had a very limited association with
inadequate PCU. This finding might be due to the
regular presence of interpreters in the hospitals par-
ticipating in the PreCARE cohort study. Beyond the
availability of interpreters, cooperation among social
workers, public authorities, and health professionals is
necessary to improve the early participation of these
women in prenatal care, regardless of their social
deprivation, as defined here.
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Fig. 1 Inadequate PCU and social deprivation according to the
woman’s region of birth. PCU: prenatal care utilization; DI: deprivation
index: simple sum of 4 deprivation dimensions: Social isolation, Poor or
insecure housing condition, Not work-related household income, and
No permanent health care insurance

Gonthier et al. BMC Pregnancy and Childbirth  (2017) 17:126 Page 7 of 11



Lack of standard health insurance was associated with
inadequate PCU after adjustment for confounders for
women born in France and in North Africa. Other
French authors have reported lack of health insurance at
the beginning of pregnancy to be an important risk
factor [29]. Public health efforts to provide access to pre-
natal care are essential and have shown good results, as
illustrated by Medicaid in the US [30]. Nonetheless, des-
pite a supposed universal access to health services in
France, as in other countries of the European Union
[19], as well as Brazil [31], and Canada [2], inequalities
in PCU persist. The lack of awareness that there is
universal access to health care, particularly among

families who may not have had prior experience with
health care services, could explain these results.
Women meeting our deprivation criteria had higher

rates of unplanned and unwanted pregnancies than did
women with a DI of 0 (Table 1) and unplanned and
unwanted pregnancy were the strongest independent
risk factors of inadequate PCU in French native and
immigrant women (Table 3). Higher rates of unplanned
pregnancy have previously been described for socially
disadvantaged women [32]. Lack of knowledge of preg-
nancy has also been described as a major determinant of
late PCU [19], especially among women with low incomes
[16] or born abroad [18, 27]. Unplanned pregnancy may

Table 3 Adjusted relative risks of inadequate PCU according to deprivation index and other maternal characteristics

Maternal region of birth France North Africa Sub-Saharan Africa

N = 4628 N = 2140 N = 1606

Inadequate PCU % 17.3% 26.9% 34.7%

aRR 95% CI aRR 95% CI aRR 95% CI

Deprivation indexa 0 1 ref 1 ref 1 ref

1 1.3 1.1–1.6 1.1 0.9–1.3 1.1 0.9–1.3

2 1.9 1.6–2.3 1.4 1.1–1.7 1.1 0.9–1.4

3 2.1 1.6–2.6 1.7 1.3–2.1 1.3 1.0–1.6

Maternal age <20 1.4 1.2–2.3 0.7 0.3–1.7 1.2 0.9–1.7

20–25 1.4 1.1–1.8 1.2 1.0–1.6 1.3 1.1–1.7

25–30 1.2 1.0–1.4 1.0 0.9–1.2 1.1 0.9–1.3

30–40 1 ref 1 ref 1 ref

≥40 1.0 0.7–1.3 1.0 0.8–1.4 0.8 0.6–1.1

Father’s age <25 1.3 1.0–1.5 1.1 0.7–1.8 1.1 0.8–1.6

25–40 1 ref 1 ref 1 ref

≥40 1.0 0.8–1.3 0.9 0.8–1.1 1.0 0.8–1.1

Schooling level ≤ Primary school 1.5 0.9–2.5 1.5 1.2–2.0 1.1 0.9–1.3

Middle school 1.3 1.1–1.6 1.4 1.1–2.0 1.1 0.9–1.3

High school 1.2 1.0–1.4 1.1 1.0–1.4 1.1 0.9–1.3

University 1 ref 1 ref 1 ref

Number of children≥ 3 1.2 1.1–1.2 1.1 1.0–1.2 1.1 1.1–1.2

Pregnancy Expected 1 ref 1 ref 1 ref

Unexpected 1.5 1.3–1.8 1.5 1.3–1.7 1.3 1.2–1.5

Unwanted 1.9 1.3–2.7 1.7 1.2–2.4 1.6 1.2–2.0

Spontaneous pregnancy 1 ref 1 ref 1 ref

Ovulation induction 0.5 0.2–1.3 0.8 0.2–2.9 1.5 0.7–3.2

ART 1.0 0.6–1.8 0.7 0.3–1.6 0.9 0.4–1.9

Linguistic barrier – – 1.2 1.0–1.4 1.1 0.9–1.3

Undocumented migrants – – 1.1 0.9–1.3 1.2 0.9–1.4

Recent immigration – – 1.7 1.4–2.0 1.7 1.4–1.9

Multivariate Modem A using multiple imputation
Data on birth place were missing for 33 patients and data on PCU were missing for 413 women
PCU prenatal care utilization, aRR adjusted relative risk, CI Confidence interval, ref reference
aDeprivation index: Cf. Table 1
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thus be due both to the accumulation of vulnerabilities
and to cultural differences [33].
Women in situations of social deprivation and from

minority groups are more likely to have high-risk preg-
nancies, because of their higher likelihood of medical
risk factors [34, 35]. In the PreCARE cohort study,
17.5% of the women with a DI of 3 had a high-risk preg-
nancy because of medical risk factors, compared with
13.1% of those women with a DI of 0 (P < .05). Early
initiation of prenatal care is thus even more important
in this population than in the general population. We
must therefore consider how to intensify preconception
education in the general population and specifically

among women not educated in France to enable women
to be better prepared for pregnancy and to encourage
them to recognize it early. Such education could also
help them to avoid unwanted pregnancy, which is also
associated with deprivation and increased risk of inad-
equate PCU [36].
In this study we did not consider cultural and psycho-

logical factors, a lacuna that might limit our interpret-
ation of women’s behavior, either associated with or
independent of markers of social deprivation. However,
a qualitative socio-anthropological study, also part of the
TRAJECTOIRES project, is underway and should enable
us to round out this epidemiologic approach.

Table 4 Adjusted relative risks of inadequate PCU according to deprivation factors and other maternal characteristics

Maternal region of birth France North Africa Sub-Saharan Africa

N = 4628 N = 2140 N = 1606

Inadequate PCU % 17.3% 26.9% 34.7%

aRR 95% CI aRR 95% CI aRR 95% CI

Social isolation 1.0 0.7–1.4 1.0 0.7–1.3 1.0 0.8–1.2

Poor or insecure housing condition 1.3 1.1–1.5 1.0 0.8–1.2 1.2 0.9–1.4

Not work-related household income 1.3 1.1–1.6 1.3 1.1–1.5 1.2 1.0–1.4

No permanent health care insurance 1.4 1.2–1.6 1.3 1.1–1.5 0.9 0.8–1.1

Maternal age <20 1.7 1.2–2.3 0.6 0.2–1.9 1.2 0.8–1.6

20–25 1.4 1.1–1.8 1.2 1.0–1.6 1.3 1.1–1.6

25–30 1.2 1.0–1.4 1.0 0.9–1.2 1.1 0.9–1.3

30–40 1 ref 1 ref 1 ref

≥40 1.0 0.7–1.3 1.0 0.8–1.4 0.8 0.6–1.2

Father’s age <25 1.3 1.0–1.5 1.2 0.7–1.9 1.1 0.8–1.6

25–40 1 ref 1 ref 1 ref

≥40 1.0 0.8–1.3 0.9 0.8–1.1 1.0 0.8–1.1

Schooling level ≤ Primary school 1.5 0.9–2.5 1.5 1.2–2.0 1.1 0.8–1.3

Middle school 1.3 1.1–1.6 1.4 1.1–2.0 1.1 0.9–1.3

High school 1.2 1.0–1.4 1.1 1.0–1.4 1.1 0.9–1.3

University 1 ref 1 ref 1 ref

Number of children≥ 3 1.2 1.1–1.2 1.1 1.0–1.2 1.1 1.1–1.2

Pregnancy Expected 1 ref 1 ref 1 ref

Unexpected 1.5 1.3–1.8 1.5 1.3–1.7 1.3 1.1–1.5

Unwanted 1.9 1.3–2.7 1.8 1.3–2.7 1.6 1.2–2.0

Spontaneous pregnancy 1 ref 1 ref 1 ref

Ovulation induction 0.5 0.2–1.3 0.8 0.2–2.9 1.5 0.7–3.2

ART 1.0 0.6–1.8 0.7 0.3–1.6 0.9 0.5–1.9

Linguistic barrier – – 1.2 1.0–1.5 1.1 0.9–1.3

Undocumented migrants – – 1.1 0.8–1.3 1.2 1.0–1.4

Recent immigration – – 1.6 1.3–1.9 1.7 1.4–1.9

Multivariate Model B using multiple imputation
Data on birth place were missing for 33 patients and data on PCU were missing for 413 women
PCU prenatal care utilization, aRR adjusted relative risk, CI Confidence interval, ref reference
Deprivation index: Cf. Table 1
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Conclusions
These results underline the social inequality of PCU and
the association between social deprivation and the risk of
inadequate PCU in a country where access to health care is
supposed to be universal and equal for all. Identification of
the factors independently associated with inadequate PCU
is an important step in the identification of barriers to PCU
and in the development of measures to overcome them.
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