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ABSTRACT

Objective The aim of this study was to determine the present
oral health status of pregnant women depending on selected
sociodemographic differences and deduce any resulting con-
sequences for health prevention.

Methods The participants’ data of relevance to the study
such as age, school leaving qualification, migration back-
ground, smoking habits or last dentist visit were recorded us-
ing a questionnaire. The subsequent dental check-up concen-
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trated on open carious lesions, any initiated root canal treat-
ments and missing teeth. Finally, the Periodontal Screening
Index was recorded to diagnose the presence of any gingivitis
or periodontitis. The subsequent biometric evaluation com-
prised descriptive data analysis, x> test and logistical regres-
sion.

Results The higher the school leaving qualification, the lower
the probability that a pregnant woman smoked prior to preg-
nancy (OR 0.291; 95% CI 0.114-0.743) and that tartar was di-
agnosed (OR 0.424; 95% C1 0.185-0.973). Regular dentist vis-
its (OR 4.026; 95% Cl 1.613-10.049) increase with the at-
tained school leaving qualification. There is a greater chance
that women born in Germany taking part in the study were
aware of dental risks in pregnancy (OR 2.652; 95% Cl 1.285-
5.472) and attended the dentist during pregnancy (OR 2.507;
95% Cl 1.281-4.907).

Conclusion The rate of awareness of the risks and conse-
quences of pregnancy for oral health must be increased. The
main aim for primary prophylaxis should be a reduction in the
periodontal bacteria and caries of the mother and father.

ZUSAMMENFASSUNG

Fragestellung Ziel dieser Studie ist es, einen aktuellen Status
der Mundgesundheit von Schwangeren in Abhangigkeit aus-
gewahlter soziodemografischer Unterschiede zu ermitteln
und gegebenenfalls daraus Konsequenzen fiir die Gesund-
heitspravention abzuleiten.

Methoden Anhand eines Fragebogens wurden zunéchst die
studienrelevanten Daten der Teilnehmerinnen wie das Alter,
der Schulabschluss, der Migrationshintergrund, das Rauchver-
halten oder der letzte Zahnarztbesuch erfasst. Eine anschlie-
Bende zahndrztliche Kontrolluntersuchung konzentrierte sich
auf offene kariose Lasionen, begonnene Wurzelkanalbehand-
lungen und fehlende Zdhne. Um eine eventuell vorliegende
Gingivitis oder Parodontitis zu diagnostizieren, ermittelte
man abschlieRend den Parodontalen Screening Index. De-
skriptive Datenanalyse, x?-Test und logistische Regression in
der anschlieBenden biometrischen Auswertung.
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Ergebnisse Je hoher der Schulabschluss, desto geringer ist
die Wahrscheinlichkeit, dass eine Schwangere vor der
Schwangerschaft geraucht hat (OR 0,291; 95%-KI 0,114~
0,743) und Zahnstein diagnostizierbar ist (OR 0,424; 95 %-KI
0,185-0,973). RegelmaRige Zahnarztbesuche (OR 4,026;
95%-KI 1,613-10,049) nehmen mit der Hohe des Schul-
abschlusses zu. Bei den in Deutschland geborenen Frauen ist
die Chance groRer, dass eine Studienteilnehmerin eine Aufkla-
rung Uber zahndrztliche Risiken in der Schwangerschaft erhal-

ten hat (OR 2,652; 95%-KI 1,285-5,472) und wadhrend der
Schwangerschaft beim Zahnarzt war (OR 2,507; 95%-KI
1,281-4,907).

Schlussfolgerung Die Aufkldrungsrate tiber Risiken und Fol-
gen einer Schwangerschaft fir die Mundgesundheit muss er-
hoht werden. Hauptziel im Sinne einer Primarprophylaxe soll-
te die parodontale Keim- und Kariesreduktion von Mutter und
Vater sein.

Introduction and Objective

“Every child costs its mother a tooth”. This folk wisdom remains a
firm tenet to this day [1,2] but leads in professional circles to con-
tentious discussions.

Pregnancy requires constant coordination between the moth-
er’s body and the developing baby, resulting in hormonal, respira-
tory, cardiovascular and metabolic fluctuations [3,4].

As early as 1933, initial studies described an increased inci-
dence of gingivitis during pregnancy [5,6]. Other studies fol-
lowed, which confirmed a significant rise in gingivitis in pregnant
women [7-10]. Besides plaque, pocket depth also increases tem-
porarily during pregnancy and diminishes again after the preg-
nancy [11]. Gingivitis and periodontitis occur as a result. The
poorer oral health in pregnant women compared with non-preg-
nant women was shown in other studies [12-14].

The probability of developing gingivitis is significantly higher in
the third trimester than at the start of the pregnancy (p<0.001)
[12]. Improved oral hygiene and appropriate periodontal therapy
before or during the pregnancy can prevent gingivitis and peri-
odontitis [12] and significantly reduce the stress level of pregnant
women [10].

To date, what leads to the increased incidence of gingivitis in
pregnancy has not been conclusively explained. A hormonal back-
ground is suspected [15]. Studies report specific progesterone
and oestrogen receptors in periodontal tissue [15,16] and in the
periodontium [17,18]. It has been confirmed that Porphyromonas
gingivalis, Filifactor alocis, Treponema denticola and combina-
tions of these lead to inflammatory reactions in pregnancy [19].

The risk of preterm birth with an underweight baby increases
as soon as periodontal disease is present in the mother [20-22].
An elevation of C-reactive protein has been found in both gesta-
tional gingivitis and gestational diabetes mellitus [9,19]. The C-
reactive protein was increased by 325 % in acute gestational gingi-
vitis [19]. Thus, both gestational diabetes mellitus and gingivitis
could be the cause of preterm birth with a low birth weight infant
[9,19]. Besides the approximately 13% of pregnant women who
suffer from gestational diabetes [23], 60-80% of existing gesta-
tional diabetes is not recognised [24]. Gestational periodontitis
has been linked with preterm births as well as with an increased
risk of pre-eclampsia and very low birth weight [25-27].

Other problems are the falling salivary pH level, the reduction
in buffering capacity and falling calcium and phosphate content
of the saliva with advancing pregnancy [28].
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As the foetus grows, the mother’s stomach capacity dimin-
ishes. Pregnant women therefore consume smaller portions more
often, which in turn promotes the development of caries [14].
Possible vomiting, especially in the first trimester, likewise repre-
sents an increased erosion and caries risk [14,29]. Consumption
of hypercaloric food in pregnancy harms the mother herself, on
the one hand, and on the other hand the child receives a “lifetime
burden” [23].

Minimising and controlling these problems can be achieved by
good oral hygiene in pregnant women and furthermore by specif-
ic nutritional counselling [15,23].

A significant relationship between the child’s future oral health
and maternal oral health has been shown [30,31]. The pregnant
woman’s oral health thus influences not only her own health but
also that of her child [9].

More than 60% of the surveyed pregnant women perceived
their knowledge regarding the importance of oral hygiene as in-
sufficient, both in connection with their own teeth and with those
of their baby [32]. Only 24% received specific pregnancy-related
oral hygiene instruction from their dentist [33]. In a study by the
German Midwives’ Association, 53.6 % of midwives recommended
visiting a dentist during pregnancy [34]. Targeted identification
and minimisation of risks and detailed nutritional counselling
were shown to lead to an improvement in the oral health of both
the pregnant women and their children [35-37]. Early dental
health promotion can deliver a further important contribution to
the oral health of mother and child [38]. Independent of which
concept of early dental health promotion is considered, close in-
terdisciplinary cooperation appears essential [33,36,38,39]. Cur-
rently there is not yet a firmly established interdisciplinary pro-
phylaxis concept throughout Germany for pregnant women or
women planning pregnancy. It would be desirable if the proverb
“a tooth for every child”, whether true or not, were to sensitise so-
ciety to the problematic changes in oral health that can be associ-
ated with pregnancy. With the main hypothesis that “Individual
initiative and health behaviour of study participants depends on
sociodemographic factors and have effects on their oral health”
a study of the oral health of pregnant women and women who
have recently given birth was conducted in 2018 as part of a dis-
sertation.

Soundly based knowledge of the study participants’ aware-
ness, oral health and selected sociodemographic data should
make it possible to ascertain the need for targeted preventive
measures. In consequence, awareness-raising measures and a
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preventive programme in the study region should be contem-
plated and stimulated.

Methods

Preparatory measures

To obtain statistically valid information and at the same time meet
ethical guidelines, a case number of n =200 was regarded as rea-
sonable. An informed consent form and the questionnaire con-
taining 15 questions were designed. Participants were asked, for
example, about school leaving qualification and country of birth,
smoking before and during pregnancy and the occurrence of
bleeding gingiva. The Heidelberg ethics committee approved the
study (file reference: S-157/2018).

Participation criteria

The study participants had to be between 18 and 35 years old, be
at least 27 weeks pregnant and birth in the First Stirum Clinic
Bruchsal had to be no more than 5 days previously. The patients
or a family member had to have a command of German or English.
Exclusion criteria were poor compliance and systemic and infec-
tious diseases.

Clinical procedure

The clinical studies were conducted in 200 patients of Fiirst Sti-
rum Clinic Bruchsal from May 2018 to September 2018. Women
giving birth at this time lived either through the cariogenic Christ-
mas period with its citrus fruits or the summertime, characterised
by heat, which can support bacterial growth.

All patients registered as inpatients on a day chosen at random
and who met the inclusion criteria were allowed to take part. The
study participants were first informed about the planned study
and were informed about data protection guidelines. At least
24 h later the 15 questions of the questionnaire were discussed
with each study participant and they then had a dental examina-
tion with mirror, dental loupes and corresponding loupe lamp in
the patient’s room. Obvious carious defects, initiated root canal
treatments and visible extraction wounds/sockets were noted. In
the second stage of the clinical examination the periodontal
screening index was recorded, using a periodontal probe, two
mirrors and loupe with lamp [40]. All equipment was sterilised be-
fore use. The examination was performed in compliance with the
Professional Code for Dentists of the Dental Association of Baden-
Wiirttemberg und the Declaration of Helsinki in their current ver-
sions. Answering the questionnaire and the dental examination
lasted about 10-15 minutes in total per study participant. The
study was not associated with any risks for the patients. The clini-
cal part concluded with a discussion of the findings and informa-
tion about correct oral hygiene in the baby and small child.

» Fig. 1 gives a flowchart overview of the clinical procedure.

Statistical analysis

All data were transferred directly from the questionnaire into the
statistics program IBM SPSS Statistics Version 19 (IBM Corp. Re-
leased 2010. IBM SPSS Statistics for Windows, Version 19.0. Ar-
monk, NY: IBM Corp., USA). Because of the exploratory character
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» Fig. 1 Flowchart of the clinical study.

of the study, the p values do not have any confirmatory value. The
descriptive analysis of the obtained data with relative and abso-
lute frequencies was followed by an examination of the associa-
tions between independent variables and 8 target variables
(school leaving qualification, country of birth, open carious le-
sions, PSI, dentist visit before/during pregnancy, awareness in
pregnancy, smoking before/during pregnancy) using x? test. The
influence of significant results (p <0.05) on the dependent vari-
able was then analysed using univariate logistical regression. Sig-
nificant results in this analysis (p < 0.05) were in turn included in a
multivariate logistical analysis. » Fig. 2 illustrates the statistical
analysis sequence.

Results

All study participants (n = 200) answered the questionnaire in full.
Nobody withdrew from the study.

Descriptive data analysis

Seven (3.5%) study participants had a tooth extracted in this or in
previous pregnancies. Nearly half (96, 48 %) of those surveyed suf-
fered subjectively from gingival bleeding. 92 (46 %) study partici-
pants reported negative changes during pregnancy. Open carious
lesions were diagnosed in 54 (27 %) of participating women. 74
(37 %) study participants had a PSI score of 3 or 4. These study par-
ticipants therefore were suffering from gingivitis or periodontitis
that required treatment. 128 (64%) study participants visited
their dentist for prevention, routine check-up or other treatment
during pregnancy. Of the 200 women taking part, 39, that is,
nearly 20%, did not go to the dentist regularly before their preg-
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pregnancy

6. Awareness of
“Risks in pregnancy”

v

Influence of independent
tested variables

v

Descriptive analysis

» Fig. 2 Flowchart of the statistical analysis.

nancy. At 111 (55.5%) study participants, more than half of the
women taking part were not aware of dental risks in pregnancy.

160 (80%) study participants had completed intermediate or
upper secondary school or had equivalent school leaving qualifi-
cations. Six (3%) study participants had no school leaving qualifi-
cation. The patients’ origin was described only by the question
about their country of birth and how long they have lived in Ger-
many was not a questionnaire item. 144 (72%) participants were
born in Germany. 47 (23.5%) study participants smoked before
and/or in pregnancy. » Table 1 lists all nationalities of the study
participants. » Table 2 shows an overview of the results of the de-
scriptive analysis.

Multivariate data analysis

If a dentist visit prior to pregnancy is considered as a target pa-
rameter using the multiple regression model, it can be predicted
that when there are fewer carious lesions (OR 0.239; 95% Cl
0.096-0.597), high school leaving qualification (OR 3.877; 95%
Cl 1.516-9.917) and existing awareness (OR 3.256; 95% ClI
0.017) the chance of a dentist visit prior to pregnancy is greater.
Participants born in Germany went to the dentist significantly
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X2 test

v

Results (p<0.01)

v

Univariate logistical regression

v

Results (p<0.01)

v

Multivariate logistical regression

more often during pregnancy (OR 2.507; 95% Cl 1.281-4.907)
and were more aware of dental risks (OR 2.652; 95% Cl 1.285-
5.472).

The chance of diagnosing caries is higher if the study partici-
pant did not go to the dentist before her pregnancy (OR 0.244;
95% Cl 0.102-0.582) and/or had a PSI of 3 or 4 (OR 3.400; 95%
Cl 1.578-7.324).

The higher the periodontal screening index, the more probably
the study participants suffered subjectively from gingival bleed-
ing (OR 4.652; 95% Cl 2.227-9.718), had open carious sites (OR
3.768; 95% Cl 1.655-8.580) or visible tartar (OR 3.918; 95% Cl
1.877-8.179).

With a lower school leaving qualification, the probability is
higher that the study participant will have tartar diagnosed (OR
0.424;95% C1 0.185-0.973), that she did not go to the dentist be-
fore pregnancy (OR 4.026; 95% CI 1.613-10.049) and that she
smoked before pregnancy (OR 0.291; 95% Cl1 0.114-0.743).

Study participants who smoke or smoked before pregnancy
are more likely to have a lower school leaving qualification (OR
0.220;95% C1 0.103-0.471) and a poorer subjective feeling of oral
health (OR 1.639; 95% CI 1.069-2.513).
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» Table 1 Detailed overview of countries of birth.

Country of birth Number of cases (%)
144 (72.0)
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Awareness of dental risks in pregnancy was more common in
women born in Germany (OR 2.61; 95% CI 1.270-5.350) and if a
dentist was visited before pregnancy (OR 3.1; 95% ClI 1.305-
7.364).

Summary of the most relevant correlations

The individual health prevention and the subjective and objective
oral health correlate with the school leaving qualification and
country of birth.

Based on the correlations, the following associations are con-
ceivable:

1. Neglect of individual health prevention (e.g., smoking before/
during pregnancy, individual dental care/oral hygiene) is a con-
sequence of less school education.

2. School education and country of birth have a strong influence
on the frequency of dentist visits before and during pregnancy.
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» Table 2 Table showing a summary of the descriptive analysis of
all parameters with case number n =200.

Parameter Number of cases (%)

Tooth extraction in pregnancy 7(3.5)
Subjective suffering from gingival 96 (48)
bleeding

Visible open carious lesions 54 (27)
Diagnosed PSI of 3 or 4 74 (37)
Intermediate and higher secondary 160 (80)
school leaving qualification

Country of birth: Germany 144 (72)
Smoking before/during pregnancy 47 (23.5)
Dentist visits in pregnancy 128 (64)
Regular dentist visits before pregnancy 39(19.5)
Awareness of dental risks in pregnancy 89 (44.5)

3. Pregnant women go to the dentist more often during preg-
nancy because they are more aware of dental risks in preg-
nancy.

4. Pregnant women are more aware of dental risks in pregnancy if
they go to the dentist regularly.

» Table 3 gives an overview of the most important correlations.

Discussion

Due to the high fluctuation in the patients’ rooms, an external
treatment room on the ward might possibly have brought greater
calm to the study situation. The problem of data protection in
double rooms would also have been easier to solve. The decision
to conduct the study in the patient’s room was not made because
of lack of space, however. One should be aware, including when
planning further studies, that the study participants are women,
some of whom are shortly before or after delivery for whom it
was not possible to get up. A few had to observe absolute bed rest
because of premature labour or problems in pregnancy. The ma-
jority of the study participants had a new-born baby with them,
which had to be regularly nursed/fed/weighed/changed or had
its temperature measured.

With the intention of documenting gingival and periodontal
status as well as the influencing variables at the end of pregnancy,
it had been decided to start participation only from the third tri-
mester onwards. The results are thereby more comparable as all
study participants had been exposed for at least six months to
the hormonal fluctuations of pregnancy. Furthermore, how the
measured values change after pregnancy would also be of inter-
est. Ibrahim et al. selected this route in their study [41]. A further
fact to clarify would be the PSI prior to pregnancy. All parameters
diagnosed in this study are actual values and had no follow-up.
Therefore, no confirmed information about an improvement or
deterioration of periodontal status can be inferred.
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» Table 3 Table showing the multivariate data analysis of target and independent variables.

Target variable Independent variables

Open carious lesions Dentist visit before pregnancy
Periodontal screening index
Periodontal screening index Suffering from gingival bleeding
Open carious lesions

Tartar

Dentist visit before pregnancy Occlusal lesions

School leaving qualification
Awareness in pregnancy
Awareness in pregnancy Dentist visit before pregnancy
Origin
Smoking behaviour School leaving qualification
Subjective feeling of oral health
School leaving qualification Tartar
Dentist visit before pregnancy
Smoking before pregnancy
Country of birth Germany Dentist visit during pregnancy

Awareness in pregnancy

Studies with a similar design have recorded the plaque index,
among other things [11,42 - 48]. This provides information about
the study participant’s current oral hygiene. The following consid-
erations led to the decision not to record the plaque index in this
study design:

1. As mentioned above, the study was conducted in the patient’s
room. The plaque disclosing agents needed to stain plaque can
stain objects and clothing.

2. Most of the study participants were confined to bed and often
had a baby in the immediate vicinity. To disclose plaque, the
study participants would have had to get up and rinse. This
would have been an unacceptable situation.

3. Patients who have just come from the delivery room or who
are about to give birth very probably do not take as much trou-
ble with their oral hygiene as they would under normal circum-
stances. The reliability of the plaque index would therefore be
doubtful.

The level of knowledge of oral health in pregnancy increases with
the number of children but also with the number of years of
school attendance [49]. Besides the necessary validation of the
target variable “school leaving qualification”, extension to “occu-
pational status” (unemployed, part-time, full-time, parental
leave) and “vocational training” (training, third-level studies)
would be interesting in this connection.

Markedly reduced oral health was found in refugees, possibly
because of poorer conditions with regard to non-existent preven-
tive concepts [50]. The target variable “origin” provides no in-
formation about language knowledge and duration of residence.
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Exp (B) (OR) 95 % confidence interval for Exp (B)
Lower value Upper value
0.244 0.102 0.582
3.400 1.578 7.324
4.652 2.227 9.718
3.768 1.655 8.580
3.918 1.877 8.179
0.239 0.096 0.597
3.877 1.516 9.917
3.256 1.230 8.622
3.100 1.305 7.364
2.607 1.270 5.350
0.220 0.103 0.471
1.639 1.069 2.513
0.424 0.185 0.973
4.026 1.613 10.049
0.291 0.114 0.743
2.507 1.281 4.907
2.652 1.285 5.472

A further addition would be inclusion of the place of residence
(urban/rural), as done by Machuca et al. in their study [46].

Caries prevalence is increased in lower social classes [51-53].
Even if pregnant women with caries do not have a higher risk of
preterm birth [54], this target variable is essential for any result-
ing preventive programme and is an indicator for the quality of
the oral hygiene of the study participants. Tartar, present in the
majority, and soft plaque increased the risk of overlooking carious
defects.

Because of the rapid diagnosis and good study comparability,
we decided to record the periodontal screening index. It would be
interesting to learn how the measured PSI scores change after
pregnancy. This was chosen by Ibrahim et al. in their study [41].
Another question to be explored is: “What was the PSI before
pregnancy?” Since the diagnosed scores are actual values and do
not show any progression, no secure information about an im-
provement or deterioration can be inferred from them.

The target variable “Awareness in pregnancy” comprises
merely knowledge about risks in pregnancy. The precise and cor-
rect level of knowledge of the study participants was not tested,
as Zhong et al. did in their study [55]. A detailed enquiry would
possibly have given an impetus to study participants who had ac-
quired their knowledge by private study or whose awareness was
poor and could reveal gaps in knowledge. It is highly probable that
fewer “yes” answers regarding awareness would have been seen
in the evaluation.

Apart from an increased periodontitis risk [56], smoking in
pregnancy leads to damage to the unborn child, spontaneous
abortion and pregnancy complications such as ectopic preg-
nancy, placenta previa, placental laceration or premature rupture
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of the membranes [57]. For these reasons alone, it was essential
to evaluate the target variable “smoking” and if necessary include
itin a new prevention concept as a point for awareness. It must be
doubted, however, that the question on “smoking in pregnancy”
was always answered truthfully if the study participants have to
answer a medical professional who regards their behaviour criti-
cally. It would also be interesting to know how many pregnant
women are exposed to passive smoking.

As long ago as 1999 a study showed that the plaque and bleed-
ing index and pocket depth are greater in study participants with
a low level of school education [46]. Nearly twenty years later, in
2018, the present study supports this result.

In a cross-sectional study in obstetric practices using a ques-
tionnaire, Stelmakh et al. found a rate of awareness of dental risks
due to pregnancy of 53.9% [58]. Among these women 11 % visited
a dentist during pregnancy after they had observed changes in
their oral health [58]. The present study shows an awareness rate
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of 44.5%. A study conducted in a similar period reports a much
reduced percentage awareness rate of 24% [33]. Independent of
the rise in the rate of awareness compared with 2007 (14%) [59],
prevention and antenatal care must be improved in the form of
primary prevention, and also because of the high rate of diagnosis
of gingivitis/periodontitis. » Fig. 3 shows a prevention concept for
mothers- and fathers-to-be that we developed. In 2016 272327
fathers claimed parents’ allowance [51,52,60]. The number rose
to 404676 in 2017 [60]. It therefore appears useful and essential
from the microbiological aspect to include close contacts (the
other parent) of the unborn child in the prevention/awareness
programme. Following existing concepts for pregnant women,
we developed our own prevention concept for parents-to-be for
the first time [36-38,59,61-65].

It can be found from one study [45] that only age, tooth loss
and effects of pregnancy had an influence on quality of life, but
not periodontal status. With an OR 4.652 and 95% Cl of 2.227-

Geburtsh Frauenheilk 2020; 80: 834-843



9.718 this study showed that women with gingivitis or periodon-
titis very probably suffer from gingival bleeding also. There is a
very high probability that women with untreated caries assess
their oral health as poor (OR 0.338, 95% Cl 0.177-0.647). These
study results overlap with those of Martinez-Beneyto et al. [66].
Pregnant women who perceive their oral health subjectively as
good exhibit fewer carious sites and a lower PSI [66].

In many studies, an association is reported between periodon-
titis during pregnancy, underweight new-borns, very low birth
weight, pre-eclampsia and gestational diabetes [9,25,26,67].
These associations and complications point to the importance of
this study. Based on study research [44,46] the study was limited
to study participants up to the age of 34 years. An extension of
the study design can allow for an upwardly open age. A possibly
resulting higher number of multiple pregnancies in the study par-
ticipant pool could even better investigate the proverb “Every
child costs the mother a tooth”. According to available studies,
among pregnant women with gestational diabetes 77.4% also
suffer from periodontitis [9, 67]. It would therefore be of great in-
terest to include patients with the systemic disease diabetes mel-
litus specifically in further studies.

Conclusions

These results and correlations confirm the main hypothesis that
“Individual initiative and health behaviour of study participants
depends on sociodemographic factors and have effects on their
oral health”.

In the present study, fewer than half (44.5%) of the partici-
pants were aware of the risks for their oral health. The gingivitis/
periodontitis rate was 37%. 27% of study participants had teeth
destroyed by caries. These figures and the results of this study
overall suggest that a preventive programme should be devel-
oped. It must be adapted to the local situation and be feasible
realistically and financially in cooperation with gynaecologists,
midwives and dentists. The study results point to the need to pay
special attention to and pick up immigrant families and parents
with low school education. From the microbiological point of
view, close contacts (other parent) of the unborn child should be
included in the preventive/awareness programme. As mentioned
above, our own preventive concept was developed for parents-to-
be on the basis of existing concepts for pregnant women (> Fig. 3)
[36-38,59,61-65].
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