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Abstract

first trimester.

certain variables varied between the maternity clinics.

Objectives: Adequate preconception maternal health care is essential to reduce the risk of unwanted pregnancy
outcomes and complications. Still, many women are exposed to a number of unhealthy risk factors both before
and early in pregnancy. This study aimed to estimate the prevalence of a number of important preconception risk
factors using data from a recent multicenter study in Italy.

Methods: The study was based on cross-sectional data from seven maternity clinics located in six different regions
in Italy during the period January — June, 2012. Data on maternal preconception risk factors and characteristics
were collected from 1,892 women who delivered healthy children and 320 women who were pregnant in the

Results: About 97% of the women (n = 2,212) were exposed to one or more preconception risk factors. The overall
prevalence of the most essential maternal risk factors was as follows: 41% had a age >35 years, 36% mistimed or
did not intend their pregnancy, 58% did not request a preconception health visit to their doctor, 76% did not

use folic acid supplements before pregnancy, 26% smoked at the last menstrual period, 19% had a body mass
index =25 kg/m? before pregnancy, and 10% suffered from pregestational chronic diseases. The prevalence of

Conclusions: Many Italian women are exposed to a number of preconception risk factors that have been
associated with adverse pregnancy complications and outcomes. More effective intervention programs to improve
preconception health in Italian women are strongly needed.
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Introduction

Embryonic development in humans occurs from the
time of conception until the end of 10" from the last
menstrual period (the first 56 days - eight completed
weeks of embryonic development) [1]. Environmental
and genetic interference in-utero during this early time
period, especially soon after conception and during the
first five weeks of embryonic development, could be
harmful for the developing embryo, resulting in severe
adverse reproductive outcomes including congenital
malformations [2]. Consequently, to reduce the risk of
such unwanted pregnancy outcomes, good maternal
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health and health awareness should be obtained already
before the onset of pregnancy or early as possible during
pregnancy.

In 2006, Centers for Disease Control and Prevention
published 10 recommendations to improve preconcep-
tion and inter-conception health care for women before
pregnancy [3]. It defined a set of interventions to iden-
tify and modify biomedical, behavioral, and social risks
to a woman's health or pregnancy outcome through pre-
vention and management. However, in order to publish
such public health recommendations, it is essential to have
sufficient knowledge of the prevalence and patterns of pre-
conception risk factors. Developing specific monitoring
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systems that track maternal behaviors, experiences, and
health conditions, including preconception health, as done
in the United States, would be beneficial [4].

In Italy, a large portion of women smoke before preg-
nancy, do not take folic acid supplements as recom-
mended, and have an advanced age when pregnant for
the first time [5-9], but information about the prevalence
of other maternal health-related characteristics or behav-
iors before the onset of a pregnancy is limited [10]. Add-
itionally, there are no central data bases to retrieve
preconception data for estimating representative preva-
lences on the national level. In this study, we therefore
conducted a multicenter survey among women giving
birth in Italy with the primary aim to assess the preva-
lences of a wide range of established preconception risk
factors for adverse pregnancy outcomes and complication.

Methods

Study population

The present study was a cross-sectional survey con-
ducted between January and June 2012, in seven Italian
maternity clinics located in six different regions (three in
the North Italy, three in the Central Italy and one in the
South Italy): Castelli Hospital (Verbania, Piemonte), Vaio
Hospital (Fidenza, Emilia-Romagna), Galliera Hospital
(Genova, Liguria), Santa Chiara Hospital (Pisa, Toscana),
Fatebenefratelli Hospital and Santo Spirito Hospital (Roma,
Lazio), Rummo Hospital (Benevento, Campania). All ma-
ternity clinics are located in major cities of Italy, with the
number of inhabitants varying from 25,00 in Fidenza to
88,000 in Pisa up to 600,000 in Genova and 2.8 milion in
Rome. The gross domestic product (GPD) per capita is
similar in the north and centrat Italy regions, ranging be-
tween 21,000 Euro/year in Liguria and 24,000 Euro/year in
Emilia Romagna, while in Campania the GPD per capita is
12, 800. The study was approved by the Ethical Committees
for each of the participating maternity clinics.

The study included convenience sample of pregnant
women at their first prenatal visit (n = 320, Verbania
only) and mothers of recently delivered healthy new-
borns (n=1,892; the other six participating maternity
clinics). Mothers of newborns with any congenital mal-
formation, with low birth weight (<2500 g), preterm
birth (<37 weeks), or with children admitted to the
neonatal intensive care were not invited to participate
to avoid subjecting them to unnecessary stress. In Verbania,
however, women were invited during early pregnancy, and
therefore no such exclusions were done. Also women not
speaking Italian were excluded from the present study. All
women were consecutively included in the study during the
study period.

Among the seven participating maternity clinics, a total
of 2,212 women were recruited between January and June
2012 (Table 1). The largest proportion of participants was
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Table 1 Distribution of mothers according to maternity
clinics and region

Study population

Maternity clinics Region n %

All 2212 100
Verbania Piemonte 320 14.5
Genova Liguria 393 17.8
Fidenza Emilia-Romagna 220 99
Pisa Toscana 202 9.1
Roma Fatebenefratelli Lazio 51 23.1
Roma Santo Spirito Lazio 240 108
Benevento Campania 326 147

from Roma Fatebenefratelli (23.1%) while the lowest was
from Pisa (9.1%). The percentage of participating women
as a fraction of invited was approximately 100% at each
maternity clinic. None of the participating women with-
drew during the study and all participants completed the
questionnaire.

Data collection

All women were asked to fill in a self-administered ques-
tionnaire without identities (names, address, birth date)
at their first prenatal visit (in Verbania the average was
at 6.8 weeks of gestation) or before discharge from the
maternity clinic (in the other six participating maternity
clinics the average was 3.0 days after the delivery). The
following topics were covered (the questionnaire can be
provided on request to the corresponding author): (a)
several questions on previous and present pregnancy
history (e.g. date of last menstrual period (LMP), date of
delivery, previous pregnancy outcomes), (b) three ques-
tions on pregnancy intention, (c) three question on pre-
conception health visit and infertility treatment, (d) nine
questions on protective factors (e.g. folic acid supple-
mentation) and risk factors (e.g. smoking, medications,
pregestational chronic diseases) in pregnancy, and (e)
eight questions on health-related characteristics (e.g.,
age, marital status, educational level). The answers to
the questions were mainly organized in categories or
multiple choices. Upon returning the questionnaire, the
answers were reviewed by the attending doctor. If data
were missing, the women were asked to fill in missing
answers unless she did not remember or was not able to
answer. The questionnaire’s comprehensiveness and
feasibility was evaluated as adequate in a preliminary
examination of 50 women prior to the current study
(unpublished).

In the present study, the term “preconception” or “be-
fore pregnancy” was defined as the time period before
the first day at the LMP. A pregnancy was defined
intended, mistimed or unintended on the basis of the
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score of the intensity of pregnancy planning effort devel-
oped by Morin et al. [11], intended score: 9-12, mistimed
score: 4—8 and unintended score: 0—3. The preconception
health visit was defined as the specific request of the
woman to her health care provider in the year before preg-
nancy to ask for advice on a near future pregnancy and
more specifically what medical examinations to perform,
medications and vitamins to take.

Use of medications during the first trimester was de-
fined as the use of any prescribed or over-the-counter
medication for at least two consecutive days or for at
least three times in a week. Second-hand smoking was
defined as exposure for at least one hour per day passed
in a room, at home, or in a car or in office, with one or
more smokers. Body mass index (BMI) before pregnancy
was calculated as the body weight divided by the height
squared (kg/m?) and categorized into four groups according
to the World Health Organization criteria: underweight
(<18.5), normal weight (18.5-24.9), overweight (25-29.9),
obese (=30 l(g/mz) [12].

Statistical analysis

We estimated the prevalence of each maternal character-
istic and preconception risk factor overall as well as for
each participating maternity clinic. The prevalence for
each variable was estimated as a fraction of non-missing
values. Missing values were less than 3% for all variables
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analyzed except for passive smoking exposure (9%) and
medication use (5%). Because women may be exposed to
more than one risk factor, they may also have an excess
risk of adverse pregnancy outcomes and complications.
Therefore, it is of interest to know the distribution of
number of risk factors in the pregnant population. We
calculated the total number of risk factors for each indi-
vidual from 11 (of 14) relevant maternal characteristics
and preconception risk factors variables (upper panel of
Figure 1). Overall comparisons of prevalences of risk
factors between maternity clinics were tested by the chi-
square test of homogeneity. Notably, we detected statis-
tically significant differences (P values less than 0.05) in
all risk factors, except for the prevalence of smoking at
the LMP.

Results

Maternal characteristics

Of the 2,212 women included in the present survey, the
mean maternal age at delivery was 33 (range 13-50)
years, 6.1% were younger than 25 years while 40.9% were
older than 35 years; 40.7% had university degree as the
highest educational level and 15.4% primary school;
90.2% were married or cohabiting, and 14.5% was of for-
eign origin; 81.9% had a full or part time work outside
home (Table 2). Roma Fatebenefratelli had the highest
proportion of women giving birth at >35 years (48.8%)

N  Risk factors Positive (given a weight of 1 each)
1 Mother’s age >35
2 Educational level Primary school or less
3 Marital status No partner
4  Citizenship Non-Italian
B Intensity of pregnancy planning Unintended and Mistimed
6 Preconception visit requested No
7 Infertility treatment Yes, any type including only medication
8 Folic acid No before LMP
9 Smoker at LMP Yes
10  BMI before pregnancy Underweight or overweight or obese
11 Pregestational chronic disease Yes
&
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Figure 1 Distribution of mothers according to the number of preconception risk factors. Upper panel defines the weights of 11 risk
factors, while the lower panel shows the distribution of mothers according to the number of preconception risk factors.
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Table 2 Maternal characteristic according to maternity clinics
Background variables All Verbania Genova Fidenza Pisa Roma Fatebenefratelli Roma Santo Benevento
(Nn=2212) (n=320) (n=393) (n=220) (n=202) (n=511) Spirito (n = 240) (n = 326)
n % % % % % % % %
Mother’s age
<25 131 61 75 76 6.0 25 26 8.1 9.5
25-29 405 189 219 188 215 139 12.9 250 223
30-34 733 341 342 321 36.0 353 357 314 341
35-39 669 311 282 318 285 353 373 254 264
40 or more 21 98 82 9.7 80 129 115 10.2 7.8
Educational level
Primary school 340 154 285 140 184 9.5 4.5 125 252
Secondary school 966 439 458 435 45.2 450 387 49.2 45.1
University 896 407 257 425 364 455 56.8 383 29.8
Marital status
Married or living together 1974 902 91.8 835 90.2 925 876 99.2 926
No partner 215 98 82 16.5 9.8 7.5 124 0.8 74
Citizenship
[talian 1887 855 931 751 85.8 89.1 888 69.2 94.8
Non-Italian 321 145 69 249 14.2 109 1.2 308 52
Working activity
Studying 107 49 28 36 23 7.0 59 79 53
Working 1788 819 875 804 885 876 87.3 83.3 60.7
Working at home 288 132 97 16.0 92 55 6.9 838 340

(housewife)

and the highest proportion of women with a university
degree (56.8%); Verbania and Benevento had the lowest
proportion of women with a university degree (25.7%
and 29.8%, respectively), and the lowest proportion of
non-Italian citizens (6.9% and 5.2%, respectively).

Present pregnancy history

Nearly two-thirds of women reported that they had
planned their pregnancy (64.5%), while 35.5% reported
that they had mistimed or did not plan their pregnancy
(Table 3). A preconception health visit to a doctor was
requested by only 41.5% of women (among those who
intended their pregnancy 55.4%, among those who mis-
timed their pregnancy 20%, among those who did not
intend their pregnancy 0%). Infertility treatment was re-
ported by 7.5% of women (1.4% only use of ovulation
inductors). The highest proportion of women who
planned their pregnancy was observed in Genova
(76.3%), the lowest in Benevento (52.0%). The highest
proportion of women who requested preconception
health visit to their health care provider was observed
in Roma Fatebenefratelli (58.7%), while the lowest in

Benevento (13.2%). When requested, the preconception
health visit was performed more often by a gynecologist
(90.3%) and sometimes by the general practitioner (9.7%).

Preconception risk factors

Maternal folic acid use

Of the participating women (women with missing in-
formation on folic acid use were excluded, n=23),
1,838 (84.0%) reported having used folic acid supple-
ments in connection with pregnancy: 11.8% had initi-
ated use six months before pregnancy; 11.7% had
initiated use one month before pregnancy, giving a
total prevalence of use before pregnancy of 23.5%;
54.9% of women had initiated use within the first tri-
mester. A small portion reported starting use after the
first trimester (5.6%) (Table 4). The lowest preconcep-
tion folic acid supplement use (at least one month be-
fore pregnancy) was observed among women giving
birth in the Benevento (11.2%) and in Fidenza (16.6%),
while the highest was observed at the maternity clinics
in Roma Santo Spirito and Genova (31.7% and 31.0%,
respectively).
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Table 3 Present pregnancy history according to maternity clinics
Present pregnancy history All Verbania Genova Fidenza Pisa Roma Fatebenefratelli Roma Santo Benevento
(n=2212) (n=320) (n=393) (n=220) (n=202) (n=511) Spirito (n = 240) (n = 326)
n % % % % % % % %
Pregnancy intention
Unintended 121 56 6.1 6.4 32 4.0 45 76 6.9
Mistimed 652 299 334 17.3 311 337 329 211 412
Intended 1406 645 605 76.3 65.8 62.3 626 713 520
Preconception health visit
Yes 9N 415 461 40.2 372 39.1 58.7 45.0 13.2
No 1283 585 539 59.8 62.8 60.9 43 550 86.8
Infertility treatment
No 2017 924 962 934 89.6 89.9 87.8 93.7 975
Ovulation inductor use, 31 14 00 28 09 25 12 25 03
no ART
ICSI. GIFT 66 30 25 2.8 47 20 55 13 0.6
FIVET. IUI 64 29 13 1.0 38 50 55 2.1 1.6
ART. not specified 4 02 00 0.0 09 05 00 04 00

Maternal prenatal smoking

Reported smoking prevalence at the LMP was overall
26.4% (not statistically significant different among the
seven participating health clinics, range: 22.6% in Genova
and 32.7% in Pisa) (Table 4). Among smokers, 69.0%
reported that they had quit smoking at the time of preg-
nancy confirmation, yielding an overall smoking preva-
lence during pregnancy after pregnancy confirmation of
8.2%. Participating women from Roma Santo Spirito were
more often quitters than others (75.3%), followed by Roma
Fatebenefratelli (73.2%) and Pisa (71.1%). The overall
prevalence of second-hand smoking varied widely between
women from different maternity clinics: from as low as
6.1% in Verbania to as high as 27.8% in Benevento.

Maternal morbidity and medication use

The overall reported prevalence of underweight, over-
weight and obesity before pregnancy was 8.4%, 13.9%
and 5.6% respectively (Table 4). Compared to the overall
population, Roma Fatebenefratelli had the lowest pro-
portion of obese (3.2%) while the highest (11.1%) was
observed at Benevento.

The reported prevalence of pregestational chronic dis-
eases before pregnancy in the total group of women was
9.5%: hypothyroidism (5.3%), thrombophilia (0.7%), hyper-
tension (0.6%) and asthma (0.5%) were the more frequent
conditions. Diabetes mellitus was reported in 0.4% of the
participants. Medication use during first trimester was re-
ported by 539 (25.7%) women. Overall, use of paracetamol
(7.2%), eutirox (5.3%), and antibiotics (5.0%) were the most
frequently used medications (Table 4).

Multiple preconception risk factors

The overall number of preconception risk factors varied
from 0O to 8 (lower panel of Figure 1), with a median at 3
(interquartile range 2-4). Furthermore, 3.3% of the
mothers did not report any risk factor, 13.3% reported
one risk factor, while 83.5% of women were exposed to
two or more risk factors before their pregnancy.

Discussion

This is the first study to assess the prevalence of a num-
ber of maternal preconception risk factors in mothers
giving birth in Italy. About 97% of the women were ex-
posed to one or more preconception risk factors. The
overall prevalence of the most essential risk factors was
as follows: maternal age >35 years: 41%, unintended or
misted pregnancy: 36%, preconception health visit not
requested: 58%, maternal folic acid supplement not used
before pregnancy: 76%, maternal smoking at LMP: 26%,
maternal BMI >25 kg/m? before pregnancy: 19%, mater-
nal chronic diseases: 10%. The prevalence of certain
variables varied somewhat between maternity clinics,
possibly due to regional differences in socioeconomic
levels and lifestyle habits. Particularly, the maternity
clinic in Benevento, which is located in the South of
Italy, had the lowest portion of women with higher edu-
cation and the highest proportions of housewives.

This was a large multicenter study with a standard-
ized data collection from seven maternity clinics
(three in the north, three in the center, and one in the
south). Additionally, it comprised a large number of
preconception risk factors, of which some, to our
knowledge, has not previously been reported in Italy
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Table 4 Preconception risk factors according to maternity clinics
Preconception risk factors All Verbania Genova Fidenza Pisa Roma Roma Santo Benevento
(n=2212) (n=320) (n=393) (n=220) (n=202) Fatebenefratelli Spirito (n = 326)
(n=511) (n = 240)
n % % % % % % % %
Folic acid
No 351 160 399 1.7 134 14.5 10.8 9.6 13.7
At least one month before 256 117 79 150 88 11.0 143 16.3 6.2
At least six month before 259 118 82 16.0 7.8 14.5 14.1 154 50
Soon after pregnancy diagnosis 1201 549 402 53.7 59.0 555 538 57.5 67.3
After 1 trimester 122 56 38 36 1.1 45 7.0 1.3 7.8
Smoking at LMP
Yes 583 264 231 226 273 327 258 283 285
No 1629 736 769 774 723 67.3 74.2 7.7 71.5
Smoking after pregnancy
confirmation
Yes 181 82 72 84 105 94 70 7. 92
No 2031 918 928 91.6 89.5 90.6 93.0 929 90.8
Second-hand smoking
Yes 287 143 6.1 109 115 9.7 17.0 11.2 278
No 1715 857 939 89.1 885 90.3 830 8838 722
BMI before pregnancy
Underweight 184 84 97 1.7 6.5 75 79 9.2 49
Normal range 1588 722 711 718 756 72.1 783 704 634
Overweight 305 139 142 120 13.8 159 10.7 12.5 206
Obese 123 56 50 46 4.1 45 32 79 1.1
Pregestational disease
Yes 208 9.5 64 74 6.9 129 16.6 6.9 56
No 1981 905 936 926 93.1 87.1 834 93.1 944
Specific disease
Hypothyroidism 117 53 32 2.5 50 7.5 9.7 52 3.1
Thrombophilia 16 07 03 1.0 05 05 16 0.0 03
Hypertension 13 06 06 05 0.0 05 14 0.0 03
Asthma 10 0.5 03 05 0.0 05 0.6 04 0.6
Medication use during
first trimester
Yes 539 257 177 243 276 282 36.0 164 23.7
No 1562 743 823 75.7 724 718 64.0 836 763

before: intensity of pregnancy planning effort, precon-
ception health visit, and second hand smoking. Conse-
quently, our study results provide an important basis
for further work on preconception maternal health
care in Italian women and their offspring. However,
estimates should be interpreted with some caution.
First, maternity clinics may not have been representa-
tive of their respective region. Further, all participating
women had delivered live born babies with birth
weights of 2500 g or more and they had no significant

complications during their pregnancy. Estimates may,
therefore, not be entirely generalizable to all pregnant
women.

Advanced maternal age is of major concern in repro-
ductive epidemiology and is associated with Down’s
syndrome as well as other pregnancy outcomes and com-
plications [13]. In the present study, the overall prevalence
of maternal age =35 years was 41%, which is slightly
higher than that reported by the National Institute for
Statistics (33%) in Italy in 2012 [14]. Compared to other
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countries in Europe, Italy has one of the highest preva-
lence of women delivering at 35 years or more [9]. To
understand why a large portion of Italian women have
their first pregnancy late in life, merging the field of med-
ical and social sciences would be interesting.

To our knowledge, valid data on pregnancy intention are
not available in Italy. Using a standardized tool to evaluate
pregnancy intention [11], we found that 64.5% of the par-
ticipating women reported that they had intended their
pregnancy. Since one of three infants is born from a preg-
nancy that was mistimed or not intended and since such
pregnancies are linked to poor pregnancy outcome [15],
public health actions are strongly recommended to increase
the number of planned pregnancies. Pregnancy planning
increases health awareness and help women modify un-
healthy lifestyle habits before entering a pregnancy. Also
adequate contraception education and use may help reduce
the large number of unintended and mistimed pregnancies.

Folic acid is a synthetic B-vitamin found in dietary
supplements, recommended to fertile women to lower
the risk of having a baby with neural tube defects [16].
In Italy, the official recommendations from April 2004
state that all women planning a pregnancy, and those
who do not actively exclude the possibility of becoming
pregnant, should take at least 0.4 mg per day of folic
acid from at least one month before pregnancy. In the
present study, preconception use of folic acid supple-
ments before pregnancy was only 24.0%, a prevalence
that is consistent with what is reported in an a represen-
tative sample of Italian women (i.e., 20.8% in 2008 and
25.4% in 2010) [10]. The use of supplementation in Italy
is increasing, but still lower than that reported in other
countries [17,18], indicating that more efforts are needed
to increase the use of this B vitamin before and early in
pregnancy in Italian women.

Maternal smoking before pregnancy and during the first
week of pregnancy is associated with infertility [19], sub-
fertility [20], as well as birth defects [21]. In this study, we
found that the smoking prevalence was 26.4% at the LMP
and 8.2% after pregnancy recognition. These prevalences
are slightly higher than that reported in a previous Italian
population-based study conducted in 2009; 21.6% before
and 6.7% during pregnancy [6]. These estimates remain
far from the goal of 1.4% of smoking prevalence during
pregnancy given for example by “Healthy People — 2020”
in United States where the prevalence of smoking during
pregnancy was 10.4% in 2007 [22].

Overweight and obesity is an increasing health problem
in the world. Obesity is associated with many adverse re-
productive outcomes including subfertility [23], spontan-
eous abortions [24], stillbirths [25], and birth defects [26].
In this study, the prevalence of overweight and obesity
was estimated to be 13.9% and 5.6% respectively and is
lower than that observed in other European countries [9].
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In a survey conducted in 2011, the prevalence of over-
weight and obesity in an Italian population of 18—34 years
of age was 20% for men and 4% for women [27].

In Scandinavia, nationwide birth registries have been im-
plemented since the 1960s with the primary aim to moni-
toring congenital malformation and unwanted pregnancy
outcomes and complications [28,29]. Also information on
preconception folic acid use, maternal smoking before and
during pregnancy, as well as obesity has been included in
these registrations systems [30,31]. In United States, the
well-developed monitoring system Pregnancy Risk Assess-
ment Monitoring System [4], collects data regarding ma-
ternal behaviors, experiences, and health before, during,
and after pregnancy, and give estimates of several precon-
ception health characteristics and it is a useful system to
derive preventive policies. In Italy, some limited birth data
are collected through the CeDAP (certificate of delivery
care). This national registration system could be enhanced
by using a self-administered questionnaire (like that in the
present study) on most important preconception risk fac-
tors to obtain a nationwide standardized preconception
surveillance system. Information from such a system
would help health care workers to better plan intervention
programs designed for improving maternal health.

In our study, 97% of the participating women reported
one or more risk factors. Although, the set of chosen risk
factors were study specific, a similar estimate (98%) was
calculated in a recent study of couples contemplating
pregnancy [32]. Both these studies included risk factors on
unhealthy lifestyle, and indicate that promoting precon-
ception health is an essential component of any broad
strategy to prevent adverse reproductive outcomes.

Using data from a multicenter study in Italy, we found
that many Italian women were exposed to a number of
preconception risk factors that have previously been asso-
ciated with adverse pregnancy complications and out-
comes. Some of these risk factors are increasing in
prevalence and it is now time to put more efforts in re-
versing these trends. In order to achieve more knowledge
on preconception risk factors and their consequences, a
national preconception surveillance system, similar to
those in other countries, should be implemented in Italy.
A closer surveillance would help prevent a number of ad-
verse pregnancy complications and outcomes, reduce the
related costs, and increase the number of healthy children.
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