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Abstract

Background Life-long healthy behaviors are established during pregnancy and the first years of life. In this cross-sec-
tional survey, new mothers with a high level of schooling living in Northern Italy (Lombardy Region) were interviewed
to assess their knowledge and attitudes towards their and child oral health.

Methods A questionnaire (27 items) was developed to assess socio-demographic factors, knowledge, and attitudes
towards maternal and child oral health. The questionnaire was disseminated in perinatal courses, private gynecologi-
cal clinics, and via social media. Mothers aged >18years, with at least a child aged 0-36 months, with a high school
diploma or higher, were included in the survey.

Results A total of 1340 women completed the questionnaire, 1297 of whom had a child aged 0-36 months,

792 lived in Lombardy, and 600 had a high level of education and were finally included. About half of the sample
(44.67%) was aged between 31 and 35 years, 76.50% were employed, and the majority had only one child (81.50%).
During pregnancy, 28.33% of the sample reported problems with teeth and gums, while only 36.00% visited a den-
tist. More than 40% of the sample said they were not aware of a possible link between oral health and pregnancy,
and 73.17% had not received any advice about their oral health or the future health of their baby’s mouth. Less
than 20% of women were aware of the increased caries risk associated with prolonged or night-time breastfeed-
ing. Better knowledge/attitude was associated with the age of the child (p < 0.05), the number of children (p <0.05)
and whether the mother had received advice during pregnancy (p < 0.05).

Conclusions The results of this survey show a lack of dental care during pregnancy, a lack of information about oral
health from health professionals during and after pregnancy, and consequently gaps in the knowledge needed

to care for the oral health of the woman and her child. There is a need for training in oral health for pregnant women
and new mothers, but also a need for behavioural change among health professionals who care for pregnant women.
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Background

Pregnancy and postpartum are adequate periods for
adopting a healthy lifestyle, as motivation to follow new
rules is higher than at other times [1, 2]. Good practices
include regular exercise [1], and a balanced diet to con-
trol weight gain [3, 4]. Then again, alcohol, drugs, and
smoking are known as dangerous habits for mothers and
their offspring [5, 6]. Midwives and maternal care pro-
fessionals provide educational and preventive interven-
tions for maintaining a healthy lifestyle in pregnant and
postpartum women [7]. Such interventions have positive
effects by minimizing the use of medical interventions
improving the health of both mother and child [8, 9].
However, while the above lifestyle concepts are well dis-
seminated, others, such as oral health during pregnancy
and in the perinatal period, are not often considered by
maternal health professionals and, as a result, pregnant
women are not sufficiently aware of them [10].. Obstetri-
cians and gynecologists should receive up-to-date dental
education to minimize the adverse outcomes of poor oral
health in the prenatal and postnatal [11, 12].

Dental research emphasizes that the first thousand
days of life are crucial for implementing actions to ensure
good oral and general health development that can last a
lifetime [13]. Clinical evidence of poor oral health in the
perinatal period can be summed up as follows:

+ there is an association between the risk of preterm
delivery and low birth weight with periodontal dis-
ease and increased oral inflammatory burden in
pregnant women [14, 15]. Periodontal disease can be
controlled with regular dental check-ups and proper
oral hygiene at home, using a toothbrush and dental
floss at least twice daily;

« the overall prevalence of oral mucosal disorders is
11.8% in pregnant women. Gingival hyperplasia,
morsicatio buccarum, oral candidiasis, pyogenic
granuloma, and benign migratory glossitis are the
most common lesions [16]. Regular check-ups can
reduce their occurrence or manage them appropri-
ately, reducing related pain;

+ reflux, which is very common during the first trimes-
ter, can lead to dental erosion, so appropriate preven-
tive measures should also be recommended [17];

+ mothers with a high salivary level of mutans strepto-
cocci, a major caries-related bacteria, can favor early
colonization of the child’s mouth, increasing baby
caries risk [18, 19]. Therefore, salivary bacteria trans-
mission between the mother’s and baby’s mouths
should be discouraged;

+ breastfeeding beyond 12months, especially at
night, is positively associated with Early Child-
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hood Caries (ECC) [20]. Providing advice on diet
and feeding leads to a reduced risk of caries in chil-
dren [21]. When the first tooth erupts, it should be
brushed with fluoride-containing toothpaste.

Caregivers, particularly mothers, play a crucial role
in their children’s oral health, not only because of indi-
vidual and biological factors but also because their
socio-economical determinants are related to infants’
caries risk [22]. The experience of ECC and dental pain
in children is related to parents’ educational and eco-
nomic level: the most disadvantaged mothers have off-
spring with the highest prevalence of dental caries in
both dentitions [23]. In a study conducted in the USA,
the cumulative risk of caries at three years was lower
among children whose mothers had more than a high
school diploma [24]. Similar conclusions can, however,
be found in studies held in high [25, 26], middle [27],
and low-income countries [28, 29]. Good oral health
behavior, including early referral of children to den-
tal services, is associated with higher maternal educa-
tion and oral health knowledge [27]. For these reasons,
pregnant women and their partners should be educated
about the benefits of good oral health practices. Parents
can only help their children establish effective dental
hygiene and a proper eating routine if they know the
harmful effects of incorrect behavior.

Based on these premises, a cross-sectional web-based
survey was conducted in Northern Italy, interviewing
new mothers with a high level of education to assess
whether their knowledge and attitudes about their own
and their child’s oral health were adequate.

Methods
The study was designed as an observational, question-
naire-based, cross-sectional study; it complied with the
Declaration of Helsinki and was performed according
to ethics committee approval (Ethics Committee Board
of Sassari University, Sassari, Italy, 05/24/2022 N° 275).
The reporting of this study follows the Standards for
Reporting of Diagnostic Accuracy guidelines [30].

The questionnaire was developed based on two previ-
ously validated questionnaires [31-33] and consisted of
three main sections (Supplementary file S1):

« section I: Demographic characteristics, including
mothers’ age, employment, educational level, and
so on (7 items);

+ section II: Mothers’ oral health knowledge and atti-
tudes during pregnancy (7 items);

« section III: Children’s oral healthcare knowledge
and attitudes reported by their mothers (12 items).
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In section III, a system was developed to score the
items based on the number of correct/favorable answers
given by responders: correct/favorable answers were
scored as 1, and other answers as 0 (min 0; max 12).

The questionnaire was translated from English into
Italian by two native Italian-speaking translators fluent in
English and experienced in the topic. After the transla-
tion, a consensus version was identified; then it was retro-
translated into English by a third person not involved in
the study to ensure the accuracy and comparability of
the translation. A quantitative analysis of the accuracy
of the questionnaire was performed by submitting it to
10 experts (4 dentists specialized in Paediatric Dentistry
with more than 5years of experience, 3 academics, and
3 clinical researchers). The quantitative content valid-
ity of each item was assessed using the Content Validity
Index (CVI) and the Content Validity Ratio (CVR) [34].
The Scale Content Validity Index (S-CVI) was finally cal-
culated using the universal agreement method. The CVI
and S-CVR for the entire tool were both 0.98 based on
experts’ opinions (Supplementary file S2).

The final Italian version was pre-tested in March 2022
for comprehensibility on a small sample of 17 women not
included in the survey. After completing the question-
naire, they were contacted to find out if they had expe-
rienced any difficulty in understanding the questions
and were given a comprehension score from 1 (extreme
difficulty) to 5 (no difficulty). A result of 4.54+0.17 was
obtained. Participants in this pilot test made some sug-
gestions about the wording, and the questionnaire was
modified accordingly.

An online version of the anonymous questionnaire
was created using Google Form (Google LLC, Mountain
View, CA, USA) and made accessible via a QR code. A
convenience sample of leisure and gynecological cent-
ers was selected by an online search and contacted by
phone. In order to try to select mothers with a high edu-
cational and socioeconomic level, leisure centers (mainly
gyms and swimming pools) where private antenatal and
postnatal courses are held (mainly Yoga and aqua gym)
and private gynecological practices in Milan, Northern
Italy were chosen. In those available, the flyer with the
QR code was distributed. In addition, the QR code was
shared on the Instagram pages of some communities
dedicated to perinatal care. A description of the purpose
of the study was also inserted before the first question,
and mothers were asked to sign an online informed con-
sent under Italian data protection laws. If they did not
sign the consent, the questionnaire was automatically
closed.

The following

enrolment:

inclusion criteria were used for
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+ signing the online informed consent;

+ be 18years of age or older;

+ have at least one child aged between 0 and 3 years;

+ be aresident of Northern Italy (Lombardy Region);

+ hold a high school diploma or higher educational
degree.

According to the National Institute of Statistics, there
were 148,884 children between 0 and 3years of age in
Lombardy in 2022, with almost the same number of
new mothers [35]. The sample size was calculated based
on data in the literature, considering the possibility of
non-responders. From the two validated questionnaires
mentioned above [31, 32], two questions were used to cal-
culate the sample size: one on mothers’ oral health during
pregnancy and the second on children’s oral health. Both
variables were calculated at 45, CI with a significance level
of 0.05. The highest result of the two calculations, equal
to 377 mothers, was then used for the study. Data were
collected between June and December 2022.

Statistical analysis

All data obtained from the included questionnaires were
inserted in a spreadsheet (Microsoft” Excel™ 2019 for
Mac) for statistical processing and analysis. Descriptive
statistics for all variables were performed using frequen-
cies (N/%). Normality and heteroskedasticity of data were
assessed with Shapiro-Wilk’s and Levene’s tests (a=0.05).
The association between the items” answers of Section II
of the questionnaire was evaluated using the Chi-square
or Fisher’s exact test according to data distribution. The
relation between the median and IQR of the Total score
and the socio-demographic characteristics as moth-
er’s age (< 35 vs>35years), children’s age (0—6 months
vs > 6 months), number of children (1 vs> 1), and receiv-
ing information during pregnancy (yes vs no) was
assessed with the Mann-Whitney U test. The correlation
between the median and IQR of the Total score and from
whom mothers received information was assessed with
the Kruskal-Wallis test. If the null hypothesis of Kruskal-
Wallis’s test was rejected, post-hoc pairwise analyses
were performed with Dunn-Bonferoni’s test. The alpha
risk was set to 5% (a=0.05).

Results

The questionnaire was opened by 1340 subjects, 1297
of whom had a child aged 0-3years, 792 were residents
in Lombardy, and 600 had a high level of education
(high school diploma or higher), so the latter respond-
ents (n=600) were included and analyzed. About half
of the sample (44.67%) were aged between 31 and
35years, 76.50% were employed, and most had only one
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child (81.50%) aged between 0 and 6 months (55.33%)
(Table 1).

Table 2 describes mothers’ knowledge and attitudes
toward oral health during pregnancy.

Only 28.33% of mothers reported that they had expe-
rienced oral health problems during pregnancy. Most
(73.83%) visited the dentist regularly before pregnancy,
but only 36.00% visited the dentist during pregnancy.
Among the reasons for limited visits, the most common
was the lack of oral problems (63.80%). Furthermore,
only 20.83% of the mothers knew that periodontal
problems could affect pregnancy outcomes, and 41.33%
had never heard of a possible link between oral health
problems and pregnancy. Of the mothers who stated
that they were aware of a possible link between oral
health and pregnancy, only 156 reported that they had
learned about it from their gynecologist or dentist/den-
tal hygienist. However, 73.17% of the mothers reported
never receiving specific instructions about personal or
child oral health during pregnancy. Of the 161 (26.83%
of the total sample) mothers who received oral health
advice, the majority (75.16%) got it from their dentist/
dental hygienist.

Table 1 Section I: demographic characteristics of respondents

Variables N %
Age group
<25years 8 1.33
25-30years 70 11.67
31-35years 268 44.67
36-40years 189 31.50
>40years 65 10.83
Nationality
Italian 576 96.00
Other 24 4.00
Employment status
employee 459 76.50
self-employed 115 19.17
housewife 6 1.00
occasional job 4 0.67
unemployed 16 2.66
N of children
One 489 81.50
Two 106 17.67
Three 3 0.50
More than three 2 033
Last child age
0-6months 332 5533
7-12months 133 2217
13-24months 71 11.83
25-36months 64 10.67
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The yes/no response questions of section II of the ques-
tionnaire were also analyzed by stratifying the sample
into two subgroups: mothers who had gone to the den-
tist/dental hygienist during pregnancy and mothers who
had not (Table 3). All the analyzed variables differed
significantly between the subgroups (p<0.05 for all).
A higher percentage of mothers who experienced oral
problems was detected among the ones who visited the
dentist (91 vs 79), even if the majority in both subgroups
did not experience oral problems. A higher knowledge of
oral health and pregnancy was found among the mothers
who visited the dentist during their pregnancy compared
to the ones who did not. Of the mothers who claimed to
have visited the dentist during pregnancy and received
information on oral health, 87.12% were informed by this
health professional (data not in table).

A cascade analysis system was developed, starting by
dividing the sample between mothers who did or did not
visit the dentist during pregnancy, followed by a stratifi-
cation based on who visited the dentist before pregnancy
(»<0.05), then according to having received oral health
advice during pregnancy and finally according to the
experience of oral problems during pregnancy. No signif-
icant differences were found in the last two stratifications
(p-values ranged from 0.05 to 0.99) (Fig. 1).

Regarding items from section III, based on the scor-
ing criteria described above, the mean knowledge score
was 3.95+1.14, that of attitude was 4.45+1.13, and the
Total score was 8.39 +1.85 (Table 4). Overall, 85.17% of
the sample obtained more than half of the total score
(max score=12), while concerning the knowledge score
(max score=6), 88.17% obtained more than half of the
maximum score. Regarding the attitude score, 84.33%
obtained more than half of the maximum score (max
score=6, data not in table). The items for which the
mothers were least prepared were the best option for
treating a decayed primary tooth, the age at which it
would be appropriate to make the first dental visit and
the relationship between breastfeeding and caries.

The achieved Total score was not associated with
the mother’s age but with the age of the children, the
number of children, whether the mother had received
information during pregnancy, and from whom. The
median score values were 8.0 (IQR 3.0) and 8.0 (IQR
2.0) in mothers younger/older than 35years, respectively
(p=0.176) (not included in Fig. 2); 8.0 (IQR 2.0) and 9.0
(IQR 2.0) in mothers with children aged 0-6 months/
more than 6 moths, respectively (Fig. 2a) (p<0.05); 9.0
(IQR 2.0) and 8.0 (IQR 2.0) in mothers who received/
did not receive information during pregnancy, respec-
tively (Fig. 2b, p <0.05); 9.0 (IQR 2.0) and 8.0 (IQR 2.0) in
mothers with more than 1 child/only 1 child, respectively
(Fig. 2¢, p=0.04) and finally, 9.0 (IQR 2.0), 8.0 (IQR 2.0),
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Table 2 Section Il: Mothers'oral health knowledge and attitudes during pregnancy
Items Yes No
N (%) N (%)
Did you experience any problems with your teeth or gums during your pregnancy? 170 (28.33) 430 (71.67)
Did you regularly visit the dentist/dental hygienist before your pregnancy? 443 (73.83) 157 (26.17)
Did you visit the dentist/dental hygienist during pregnancy? 216 (36.00) 384 (64.00)
If the answer is'no, give one closest reason why you did not go to the dentist.
Because | thought my gums would soon recover 26 (7.77)
Because | knew that mouth problems can be pregnancy-related 12(3.13)
Because the dentist could have used drugs without consulting my gynecologist 10 (2.60)
Because the dentist/dental hygienist could not have done any treatment 23(5.99)
Because I had no oral problems during pregnancy 245 (63.80)
No specific reason 68(17.71)
Other reason 0(0.00)
Do you think that gum problems, such as bleeding when brushing teeth, can influence the course of preg- 125 (20.83) 475 (79.17)
nancy and/or the health of the baby at birth?
Have you ever heard of a possible relationship between oral health and pregnancy? 352 (58.67) 248 (41.33)
If the answer is'yes, where did you hear this? (More than one answer was possible)
I'read it in a book/journal/online resources 147
My gynecologist told me about it 45
My dentist/dental hygienist told me about it 111
I'heard it from friends/colleagues/relatives 106
| experienced this during pregnancy 45
Did you receive advice on your oral health during pregnancy or on the future health of your child? 161 (26.83) 439 (73.17)
During pregnancy, who give you advice on your oral health or that future of the baby?
General practitioner 1(0.62)
Gynecologist 23 (14.29)
Obstetrician 3(1.86)
Dentist/dental hygienist 121 (75.16)
Other 13 (8.07)
Table 3 Oral health problems, dental care, and mother’s knowledge stratified by dental visits during pregnancy (yes/no)
Items Answers  Dental visit during p-value
pregnancy
Yes=216 No=384
N (%) N (%)
Did you experience any problems with your teeth or gums during your pregnancy? Yes 91 (42.13) 79 (20.57) <0.05
No 125 (57.87) 305 (79.43)
Did you regularly visit the dentist/dental hygienist before your pregnancy? Yes 197 (91.20) 246 (64.06) <0.05
No 19 (8.80) 138 (35.94)
Do you think gum problems, such as bleeding when brushing teeth, can influence the course Yes 74 (34.26) 51(13.28) <0.05
of pregnancy and/or the health of the baby at birth? No 142 (6574) 333 (86.72)
Have you ever heard of a possible relationship between oral health and pregnancy? Yes 157 (72.69)  195(50.78)  <0.05
No 59 (27.31) 189 (49.22)
Did you receive advice on your oral health during pregnancy or on the future health of your child? ~ Yes 132(61.11)  29(7.55) <0.05
No 84 (38.89) 355 (92.45)
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Fig. 1 Cascade analysis system starting by dividing the sample between mothers who did or did not visit the dentist during pregnancy

9.0 (IQR 3.0) and 8.0 (IQR 2.5) in mothers who received
information primarily by “dentist or dental hygienist’,
“nobody’, “gynecologist or obstetrician or physician” and
“others’; respectively (Fig. 2d) (p<0.05). Pairwise analy-
ses revealed differences for “nobody” vs “dentist or den-
tal hygienist” (p<0.05) and “nobody” vs “gynecologist or
obstetrician or physician” (p =0.05).

Discussion
This survey aimed to assess whether the oral health
knowledge and attitudes of new mothers with a high level
of education were adequate to ensure a good level of oral
health for themselves and their offspring. What emerged
is a lack of dental care during pregnancy, a lack of infor-
mation on oral health received from the various medical
personnel during and after pregnancy, and, consequently,
gaps in the knowledge needed to take care of her own
and her child’s oral health. Such knowledge is manda-
tory to apply correct hygiene and dietary habits, such
as rational use of fluoride and behaviors that reduce the
risk of developing caries and periodontal problems [36].
Physical well-being derives from the organism’s health
as a whole, including the connections between oral and
general health; it is also intertwined with psychological
and social well-being. Lack of knowledge leads to lower
general and oral health [37]. The literature is replete with
evidence of this relationship: mothers from lower socio-
economic backgrounds and with less education are more
likely to have children with poorer health than mothers
from higher socioeconomic backgrounds and with more
education [38]. This connection is also present in high-
income, developed countries like Italy. Recently, a high
caries prevalence was retrieved in children with non-
European backgrounds of the parents [39].

Correct hygiene habits are essential to keep the mouth
healthy during this period of a woman’s life, as the oral

cavity’s inflammatory processes can also negatively affect
pregnancy outcomes [40]. A key finding of this survey is
the low prevalence of women visiting a dentist or den-
tal hygienist during pregnancy. Even those who visited
the dentist regularly before pregnancy stopped doing so
during pregnancy. This occurrence is probably due to a
lack of information or a misconception that dental treat-
ment during pregnancy can be dangerous or unneces-
sary. Gynecologists and midwives, as reported by the
participants, seem unwilling to invest time and effort in
their patients’ oral health. In agreement with these find-
ings, a recent systematic review concluded that gynecolo-
gists, obstetricians, nurses, and general practitioners are
aware of the importance of oral health during pregnancy
but still fail to translate this knowledge into clinical prac-
tice [41]. A non-negligible percentage of women reported
experiencing oral problems during pregnancy, in line
with those reported in American and Canadian women
samples [42, 43]. However, a large percentage of women
who reported experiencing oral problems during preg-
nancy did not visit the dentist, especially if they had not
been informed about it.

In contrast, a relationship between perceived need and
dental visits during pregnancy has been reported in the
literature. Women with reported symptoms of gingivitis
or dental pain were more likely to seek dental services
[44]. Therefore, dental and non-dental health profes-
sionals should pay more attention to health education in
favor of oral health as well. Although the Regional Health
Service in Lombardy offers pregnant women preventive
dental and periodontal protocols at their request, free-
of-charge preparatory courses during pregnancy do not
cover oral health to date [45].

Less than half of the sample knew that primary teeth
could be restored if decayed and believed the correct age
for their child to have a dental visit was beyond three.
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Table 4 Section IIl: Knowledge and attitudes regarding children’s oral healthcare reported by mothers
Knowledge Items Desirable answer Not desirable answer Score
N (%) N (%) N (%) mean=+SD
Yes I don't know No/wrong
Primary teeth are important 548 (91.33) 51(8.50) 1(0.17) 091+0.28
Knowing what causes a cavity 522 (87.00) 35(5.83) 43(7.17) 0.87+0.34
Good oral health of the baby is linked to good general health 509 (84.83) 86 (14.33) 5(0.84) 0.85+0.36
Multiple choice questions Score
Correct | don't know Wrong
The role of fluoride in the toothpaste is to
Prevent tooth decay 431 (71.83)
Prevent gum problems 66 (11.00)
Give freshness 3(0.50)
431 (71.83) 100 (16.67) 69 (11.50) 0.72+045
The best option for treating a carious primary tooth is
Extraction 64 (10.67)
Restoration 273 (45.50)
Drugs (Antibiotic/pain relief drug) 1(0.17)
273 (45.50) 262 (43.67) 65(10.83) 045+0.50
Age (years) when a child should receive the first dental visit
<1year 84 (14.00)
<3years 263 (43.83)
<6years 109 (18.17)
>6years 7(1.17)
Only if problems occur 5(0.83)
84 (14.00) 132 (22.00) 384 (64.00) 0.14+0.35
Overall Knowledge score 395+1.14
Attitude Agree | don't know Disagree  Score
A balanced diet is essential for a child’s growth and oral health 590 (98.33) 10 (1.67) 0 (0.00) 0.98+0.13
Bed-time bottle/breastfeeding can cause tooth decay 112 (18.67) 268 (44.67) 220 (36.66) 0.19+0.39
Frequent and prolonged bottle/breastfeeding can cause tooth decay 92 (15.33) 297 (49.50) 211 (35.17) 0.15+0.36
Child's teeth should be brushed/cleaned since their first appearance 528 (88.00) 63 (10.50) 9(1.50) 0.88+0.32
Tooth decay is caused by bacteria that are transmitted by sharing 211 (35.17) 222 (37.00) 167 (27.83) 0.35+048
feeding utensils
I believe that using a pacifier dipped in honey, sugar or other sub- 565 (94.17) 31(5.17) 4(0.66) 0.94+0.23
stances can be harmful to a baby’s milk teeth
Overall Attitude score 445+£1.13
Total score 839+1.85

Early examination, within the first year of life, has proven
essential for preventing Early Childhood Caries, as it can
intercept erroneous dietary and oral hygiene habits at an
early stage [46]. In Italy, the prevalence of caries in pre-
school age is still high [47] and statistically significantly
associated with socioeconomic inequality. This figure is
unsurprising since knowledge and correct behavior still
need to be fully acquired, even among the most educated
mothers. It was speculated that not going to the dentist
during pregnancy and the late recourse to a first visit for
their child were more related to a lack of knowledge than
to a lack of financial resources. Mothers with more than

one child, although representing a minority of the sam-
ple, seem better informed on oral health topics, suggest-
ing that experience played a more significant role than
education received.

In Italy, oral health care is almost entirely provided by
private practitioners; it is mainly financed by direct pay-
ment from patients or, to a lesser extent, covered by vol-
untary health insurance. In this situation, the family’s
ability to spend is essential in access to dental care. The
Public Health Service offers dental treatment up to age 14,
but only some get treatment because of a minimal offer
compared to the demand. For this reason, most children
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are not treated in public facilities and turn to private prac-
titioners, even though there is a higher number of public
dental clinics in Northern Italy compared to the rest of
the country. These reasons reduce regular dental check-
ups and treatments in low-income population groups.

Lombardy, located in Northern Italy, ranks first in terms
of resident population and economic status [48]; it was
considered the ideal place to enroll subjects with the con-
sidered requirements, that is, mothers with a high socioec-
onomic standard, with a high level of education and a job.

A strength of this survey, which aimed to explore moth-
ers’ knowledge that they should be well informed and
consequently behave correctly concerning oral health,
is that it provides a broad overview of mothers’ knowl-
edge about their and their children’s oral health. The lack
of data on individual income could be a limitation, as
income was not investigated to protect the participants’
privacy, even though the questionnaire was anonymous.
The income information, when analyzed together with
the level of education, could have added helpful informa-
tion to better understand the mothers’ habits. Further-
more, the role of the pediatrician as a health professional
who could have provided valuable indications, at least for
the child’s health, needed to be explicitly investigated.

Conclusions

The results of this survey show a lack of dental care
during pregnancy, a lack of information on oral health
received from medical personnel during and after

pregnancy, and, consequently, gaps in the knowledge
needed to care for one’s oral health and that of the child.

This situation highlights how essential it is to promote
oral health training courses for pregnant women and new
mothers. There is also a need to improve the knowledge
and skills of health workers caring for pregnant women
and young children to change their habits and promote
oral prevention messages during their check-ups.

Abbreviation
ECC  Early Childhood Caries

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512903-023-03732-2.

[ Additional file 1. }

Acknowledgements

The authors would like to thank Dr. Denise Rota and Annalisa Bosisio and all
those who contributed to the data collection. They also thank the women
who took the time to answer the questionnaire.

Authors’ contributions

MGC and SLR contributed to conception and design of the study. SC, NC and
ACl organized the data collection. GC and CS performed the analyses. NC, ACI,
SC and CS wrote the frst draft of the manuscript and MGC and GC revised it
critically for important intellectual content. All authors approved the submit-
ted version of the manuscript.

Funding
This study did not receive any funding.


https://doi.org/10.1186/s12903-023-03732-2
https://doi.org/10.1186/s12903-023-03732-2

Cagetti et al. BMC Oral Health (2024) 24:85

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

As the data were collected via a web-based survey, information was provided
at the beginning of the survey on the objectives of the study, the inclusion
criteria, the designated use of the collected data, data protection, the time
required to complete the survey, and contact information for questions.
Informed consent to participate and provide data for the stated research
purposes was also requested prior to completing the survey. Only those

who provided consent were allowed to complete the survey; the question-
naire was automatically closed if they did not sign the consent, therefore
informed consent was obtained from all the participants and/or their legal
guardians. The study was reviewed and approved by the Ethics Committee of
the University of Sassari, Sassari, Italy, (24.05.2022 no. 275) and complies with
the ethical standards of the 1964 Declaration of Helsinki and its subsequent
amendments.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Biomedical, Surgical and Dental Sciences, University of Milan,
Via Beldiletto 1, 20142 Milan, Milan, Italy. 2Department of Restorative, Preven-
tive and Pediatric Dentistry, University of Bern, Freiburgstrasse 7,3012 Bern,
Switzerland. >Department of Biomedical, Surgical and Dental Sciences,
University of Milan, Via Pascal 36, 20133 Milan, Milan, Italy. “Department of Sur-
gery, Microsurgery and Medicine Sciences — School of Dentistry University

of Sassari, Sassari, Italy. Viale San Pietro, 43. Department of Restorative, Preven-
tive and Pediatric Dentistry, University of Bern, Freiburgstrasse 7, 3012 Bern,
Switzerland.

Received: 26 July 2023 Accepted: 1 December 2023
Published online: 16 January 2024

References

1. ACOG Committee Opinion No. 650: physical activity and exercise
during pregnancy and the postpartum period. Obstet Gynecol.
2015;126(6):e135-e42.

2. Bagherzadeh R, Gharibi T, Safavi B, Mohammadi SZ, Karami F, Keshavarz
S. Pregnancy; an opportunity to return to a healthy lifestyle: a qualita-
tive study. BMC Pregnancy Childbirth. 2021;21(1):751.

3. Dencker A, Premberg A, Olander EK, McCourt C, Haby K, Dencker
S, et al. Adopting a healthy lifestyle when pregnant and obese - an
interview study three years after childbirth. BMC Pregnancy Childbirth.
2016;16(1):201.

4. Olander EK, Berg F, Berg M, Dencker A. Offering weight management
support to pregnant women with high body mass index: A qualitative
study with midwives. Sex Reprod Healthc. 2019;20:81-6.

5. De Santis M, De Luca C, Mappa |, Quattrocchi T, Angelo L, Cesari
E. Smoke, alcohol consumption and illicit drug use in an Italian
population of pregnant women. Eur J Obstet Gynecol Reprod Biol.
2011;159(1):106-10.

6. Small S, Brennan-Hunter A, YiY, Porr C. The understanding of maternal
smoking among women who were smoking or had quit smoking during
pregnancy. Can J Nurs Res. 2023;55(2):250-61.

7. Vermeulen J, Luyben A, O'Connell R, Gillen P, Escuriet R, Fleming V. Failure
or progress?: the current state of the professionalisation of midwifery in
Europe. Eur J Midwifery. 2019;3:22.

8. Mueller CG, Webb PJ, Morgan S. The effects of childbirth education
on maternity outcomes and maternal satisfaction. J Perinat Educ.
2020;29(1):16-22.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 9 of 10

LeuteneggerV, Grylka-Baeschlin S, Wieber F, Daly D, Pehlke-Milde J.

The effectiveness of skilled breathing and relaxation techniques during
antenatal education on maternal and neonatal outcomes: a systematic
review. BMC Pregnancy Childbirth. 2022;22(1):856.

Johnson M, George A, Dahlen H, Ajwani S, Bhole S, Blinkhorn A, et al. The
midwifery initiated oral health-dental service protocol: an intervention
to improve oral health outcomes for pregnant women. BMC Oral Health.
2015;15:2.

. Curtis M, Silk HJ, Savageau JA. Prenatal oral health education in US.

dental schools and obstetrics and gynecology residencies. J Dent Educ.
2013;77(11):1461-8.

George A, Dahlen HG, Blinkhorn A, Ajwani S, Bhole S, Ellis S, et al. Evalu-
ation of a midwifery initiated oral health-dental service program to
improve oral health and birth outcomes for pregnant women: A multi-
Centre randomised controlled trial. Int J Nurs Stud. 2018;82:49-57.
Abanto J, Oliveira LB, Paiva SM, Guarnizo-Herreno C, Sampaio FC,
Bonecker M. Impact of the first thousand days of life on dental caries
through the life course: a transdisciplinary approach. Braz Oral Res.
2022;36:e113.

Mahapatra A, Nayak R, Satpathy A, Pati BK, Mohanty R, Mohanty G,

et al. Maternal periodontal status, oral inflammatory load, and systemic
inflammation are associated with low infant birth weight. J Periodontol.
2021,92(8):1107-16.

Padilla-Caceres T, Arbildo-Vega HlI, Caballero-Apaza L, Cruzado-Oliva F,
Mamani-CoriV, Cervantes-Alagon S, et al. Association between the risk of
preterm birth and low birth weight with periodontal disease in pregnant
women: an umbrella review. Dent J (Basel). 2023;11(3):74

Bett JVS, Batistella EA, Melo G, Munhoz EA, Silva CAB, Guerra E, et al.
Prevalence of oral mucosal disorders during pregnancy: A systematic
review and meta-analysis. J Oral Pathol Med. 2019;48(4):270-7.

Bartlett D. Intrinsic causes of erosion. Monogr Oral Sci. 2006;20:119-39.
Lindquist B, Emilson CG. Colonization of Streptococcus mutans and
Streptococcus sobrinus genotypes and caries development in children to
mothers harboring both species. Caries Res. 2004;38(2):95-103.

Kishi M, Abe A, Kishi K, Ohara-Nemoto Y, Kimura S, Yonemitsu M. Relation-
ship of quantitative salivary levels of Streptococcus mutans and S. Sobri-
nus in mothers to caries status and colonization of mutans streptococci
in plague in their 2.5-year-old children. Community Dent Oral Epidemiol.
2009;37(3):241-9.

Panchanadikar NT, Muthu MS, Jayakumar P, Agarwal A. Breastfeeding and
its association with early childhood caries - an umbrella review. J Clin
Pediatr Dent. 2022;46(2):75-85.

Riggs E, Kilpatrick N, Slack-Smith L, Chadwick B, Yelland J, Muthu MS, et al.
Interventions with pregnant women, new mothers and other primary
caregivers for preventing early childhood caries. Cochrane Database Syst
Rev.2019;2019(11):CDO12155.

Fernandes IB, Ramos Jorge J, Mourao PS, Rodrigues AB, Coelho VS, Vet-
tore MV, et al. The impact of socio-environmental, individual and biologic
factors on oral health-related quality of life among preschool children: a
cohort study with 3-year follow-up. Caries Res. 2023;57(4):470-84.

Costa FDS, Costa CDS, Chisini LA, Wendt A, Santos |, Matijasevich A, et al.
Socioeconomic inequalities in dental pain in children: A birth cohort
study. Community Dent Oral Epidemiol. 2022;50(5):360-6.

Foxman B, Davis E, Neiswanger K, McNeil D, Shaffer J, Marazita ML. Mater-
nal factors and risk of early childhood caries: A prospective cohort study.
Community Dent Oral Epidemiol. 2023;51(5):953-65.

Majorana A, Cagetti MG, Bardellini E, Amadori F, Conti G, Strohmenger

L, et al. Feeding and smoking habits as cumulative risk factors for early
childhood caries in toddlers, after adjustment for several behavioral
determinants: a retrospective study. BMC Pediatr. 2014;14:45.

Fernandez G-N, de la Puebla L, Riolobos Gonzalez MF, Chico Hernandez
L, Lopez Moreno C, Alvarez Alonso A, de la Cuesta AA, et al. Oral health
knowledge of Spanish breastfeeding mothers. Eur Arch Paediatr Dent.
2023;24(1):139-45.

Sahu P, Agrawal A, Jain D, Choudhary N. Association of Early Childhood
Caries and Multiple Variable Factors in 3-6-year-old children. Int J Clin
Pediatr Dent. 2023;16(1):42-7.

Moin M, Magsood A, Haider MM, Asghar H, Rizvi KF, Shqaidef A, et al. The
association of socioeconomic and lifestyle factors with the oral health
status in school-age children from Pakistan: a cross-sectional studly.
Healthcare (Basel). 2023;11(5):756.



Cagetti et al. BMC Oral Health

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

(2024) 24:85

Folayan MO, Alade M, Adeniyi A, El Tantawi M, Finlayson TL. Association
between maternal socioeconomic factors, decision-making status, and
dental utilization by children with early childhood caries in sub-urban
Nigeria. J Public Health Dent. 2020;80(4):288-96.

Cohen JF, Korevaar DA, Altman DG, Bruns DE, Gatsonis CA, Hooft L, et al.
STARD 2015 guidelines for reporting diagnostic accuracy studies: expla-
nation and elaboration. BMJ Open. 2016;6(11):e012799.

Anandina Irmagita Soegyanto RNL, Wimardhani YS, Ozen B. Mother's
knowledge and behaviour towards Oral health during pregnancy. Pes-
quisa Brasileira em Odontopediatria e Clinica Integrada. 2020:20:e5647
Singh S, Awasthi N, Goel D, et al. Knowledge, attitude, and practices of
parents on the importance of their children oral health in Greater Noida,
India. Indian J of Dental Services. 2021;13(1):1-5.

Jain R. Knowledge, attitude and practices of mothers toward their
children’s oral health: A questionnaire survey among subpopulation in
Mumbai (India). J Dent Res Sci Dev. 2014;1(2):40.

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of

content validity? Appraisal and recommendations. Res Nurs Health.
2007,30(4):459-67.

ISTAT - Popolazione residente [Internet]. 2022 [cited 21 May 2023]. Avail-
able from: (https://demo.istat.it/app/?1=it&a=20228&i=POS). .

Jepsen S, Blanco J, Buchalla W, Carvalho JC, Dietrich T, Dorfer C, et al.
Prevention and control of dental caries and periodontal diseases at
individual and population level: consensus report of group 3 of joint EFP/
ORCA workshop on the boundaries between caries and periodontal
diseases. J Clin Periodontol. 2017;44(Suppl 18):585-93.

Seitz MW, Listl S, Bartols A, Schubert |, Blaschke K, Haux C, et al. Current
knowledge on correlations between highly prevalent dental conditions
and chronic diseases: an umbrella review. Prev Chronic Dis. 2019;16:E132.
Blumenshine P, Egerter S, Barclay CJ, Cubbin C, Braveman PA. Socioeco-
nomic disparities in adverse birth outcomes: a systematic review. Am J
Prev Med. 2010;39(3):263-72.

Campus G, Cocco F, Strohmenger L, Cagetti MG. Caries severity and
socioeconomic inequalities in a nationwide setting: data from the Italian
national pathfinder in 12-years children. Sci Rep. 2020;10(1):15622.
Kessler JL. A literature review on Women's Oral health across the life span.
Nurs Womens Health. 2017;21(2):108-21.

Anunciacao BH, Azevedo MJ, Pereira ML. Knowledge, attitudes, and prac-
tices of prenatal care practitioners regarding oral health in pregnancy-A
systematic review. Int J Gynaecol Obstet. 2023;162(2):449-61.

Amin M, EISalhy M. Factors affecting utilization of dental services during
pregnancy. J Periodontol. 2014;85(12):1712-21.

Singhal A, Chattopadhyay A, Garcia Al, Adams AB, Cheng D. Disparities
in unmet dental need and dental care received by pregnant women in
Maryland. Matern Child Health J. 2014;18(7):1658-66.

Rocha JS, Arima LY, Werneck RI, Moyses SJ, Baldani MH. Determinants of
dental care attendance during pregnancy: A systematic review. Caries
Res. 2018;52(1-2):139-52.

Md S. Revisione dell'accesso alle cure odontoiatriche nel SSN; 2022.
McGivern S, Ahmed |, Beymer MR, Okunev |, Tranby EP, Frantsve-Hawley J,
et al. Association between first oral examination characteristics and den-
tal treatment needs in privately insured children: A claims data analysis. J
Am Dent Assoc. 2021;152(11):936-42 e1.

Campus G, Cocco F, Strohmenger L, Wolf TG, Balian A, Arghittu A, et al.
Inequalities in caries among preschool Italian children with different
background. BMC Pediatr. 2022;22(1):443.

Interreg Europe - Lombardy situation analysis report [Internet]. 2022 [cited
31 may 2023]. Available from: https://projects2014-2020.interregeurope.
eu/fileadmin/user_upload/tx_tevprojects/library/file_1603205432.pdf.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://demo.istat.it/app/?l=it&a=2022&i=POS
https://projects2014-2020.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1603205432.pdf
https://projects2014-2020.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1603205432.pdf

	Knowledge and attitudes on oral health of women during pregnancy and their children: an online survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Anchor 13
	Acknowledgements
	References


