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Abstract
The purpose of the study was to identify the risk factors and to assess the differences in
the risk of hard tooth tissue and periodontal tissue diseases formation in macrosomic newborns
or infants, depending on their weight-height index at birth, with the help of questionnaire survey.
Objects and Methods. The study involved 151 newborns or infants (aged from one day up
to 6 months) during the period of 2014–2019. Sixty-eight children born macrosomic
comprised the Main Group (MG), and the children of the corresponding age with normal
weight-height parameters at birth (83 children) were included into the Comparison Group (CG).
The groups were equally represented by male and female participants. MG children were
additionally subdivided into 4 subgroups based on the weight-height parametres of a newborn
child, using the classification proposed by Kharkiv scholars. The survey was carried out
using previously developed questionary, which included 70 questions, divided into 7 scales.
Results and Conclusions. The hygienic state of the oral cavity of parents, the presence of
concomitant pathology of parents, bad habits and the degree of locomotor activity before
pregnancy, and during pregnancy, peculiarities of nutrition and medical therapy of parents
influence practically identically on the formation of oral disorders in children born normomic
or in children born macrosomic, regardless of their weight-height index at birth. Reliable
differences between groups and subgroups were not detected.
The effect of the total paternal factor on the formation of oral disorders in individuals with
macrosomia at birth, can be different from the effect of this factor in normosomic-at-birth
persons, but this difference is related to the same phenomenon that we are studying - the
fetal macrosomia, but the paternal one. The highest risk of the oral pathology formation
have children whose parents were born macrosomic.
A person born macrosomic, on the average, has twice as many complaints about oral health
compared to a person born normosomic.
Keywords: oral cavity pathology, newborn, fetal macrosomia, questionnaire.
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Introduction
Intrauterine processes leads to fetal

macrosomia formation (the body weight of a
newborn child is more than or equal to 4,000 g
[1]) and creates prerequisites for the onset of
numerous systemic diseases and pathological
conditions [2]. Children with macrosomia at birth
have inherent propensity to metabolic syndrome,
obesity, diabetes and many other diseases [3–5].

Dental abnormalities in such children are
manifested by high intensity of deciduous and
permanent teeth caries and a high prevalence of
mallocclusions [6–8]. Due to the variety of
reasons associated with macrosomia formation,
and significant spread of the weight-height index
values in macrosomic newborns, children whose
antropometric indices at birth were higher than
normal, are not a homogeneous group. Our
previous studies has proved that the weight-height
index of a child at birth is a reliable "indicator" of
severity of oral disorders forming later [9]. In our
opinion, the oral health in macrosomic-at-birth
children also depends on their intrauterine
development (well-balanced growth and body
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weight gain, or intrauterine obesity, or relative
insufficiency of body weight).

There can be another view to this situation:
parents' pathology of hard tooth and periodontal
tissues, malloclusions, state of oral hygiene,
comorbidity, their social habits, locomotor activity
before pregnancy and during it, or the nature of
nutrition and medical therapy influences the poor
state of oral health in children. The dependence
of the carious process intensity in children on the
condition of their parents' oral cavity can not be
denied [10]. Mallocclusion, in most cases, is also
hereditary [11]. Limited locomotor activity
(hypodynamia) of parents or parents' smoking may
affect the timing of teeth eruption in children [12].

We have developed the questionnaire [13]
that allows predicting the degree of risk of oral
pathology formation in newborns, due to their
higher parameters at birth associated with all the
above-mentioned factors. It also helps highlight
the most significant factors in their parents.

2. Purposes, subjects and methods:
2.1. Purpose of the study was to identify risk

factors and to assess the differences in the risk of
hard tooth tissue and periodontal tissue diseases
formation in newborns or infants born macrosomic,
depending on their weight-height index at birth, with
the help of questionnaire survey method.

2.2. Subjects & Methods
The parents of 151 newborns or infants (aged

from one day up to 6 months) were interviewed
during the period of 2014–2019. Sixty-eight
children born macrosomic comprised the Main
Group (MG), and the children of the corresponding
age with normal weight-height parameters at birth
(83 children) were included into the Comparison
Group (CG). The diagnoses were verified by the
neonatology physicians of the Kharkiv Municipal
Perinatal Centre.The groups were equally
represented by male and female participants. MG
children were additionally subdivided into 4
subgroups based on the weight-height parametres
of a newborn child, using the classification
proposed by Kharkiv scholars [14].

Thirty seven children were assigned to the
subgroup I (SG-I). At birth they were tall and
harmoniously developed (weight-height index of
such children at birth was comparable to that in
the CG). Subgroup II (SG-II) included 14 children
who were tall with relatively lower body weight
(weight-height index was significantly lower than
in children with CG) at birth. Subgroup III (SG-
III) consisted of 10 children who at birth were
tall and had obesity (the weight-height index at
birth was significantly higher than that of the CG).

Subgroup IV (SG-IV) included 7 children, whose
body length at birth matched the body length in
the CG, and the weight-height index indicated an
intrauterine obesity. The principle of research
participants distribution into the subgroup was
described in details earlier [15].

The survey was carried out using the original
questionary [13], which included 70 questions,
divided into 7 scales. Scale 1 refers to the
identification of risk factors of hard tooth tissue and
periodontal tissue pathology development according
to their past history data and complaints of the child's
parents. It is evaluated by the answers to questions
1–10. Scale 2 is intended for the detection of
anatomical and functional factors of malocclusion
in the child's parents. It is evaluated by the answers
to questions 11–20. Scale 3 refers to the
identification of the hygienic state of the oral cavity
of the child's parents. It is evaluated by the answers
to questions 21–30. Scale 4 can identify factors of
the family hereditary predisposition for a child's being
macrosomic. It is evaluated by the answers to
questions from 31 to 40. Scale 5 is intended to
identify the factors of concomitant parent's
pathology. It is evaluated by the responses to
questions from 41 to 50. Scale 6 refers to the
detection of the effects of the social habits and
physical activity before and during pregnancy. It is
evaluated by the answers to questions 51–60. Scale 7
is designed to identify the nutritional factors and drug
therapy of the child's parents. Itis evaluated by the
answers to questions 61–70. The text of the
questionnaire is given in abbreviated form (Fig. 1).

The degree of risk of hard tooth tissue and
periodontal tissue pathology formation is evaluated
as follows: risk is absent – 0 points; minimal risk –
from 1 to 10 points; moderate risk – from 11 to
20 points; significant risk – from 21 to 30 points;
high risk – more than 30 points.

Test results of the MG and CG participants,
after checking on the Pearson criterion for the
correspondence of their distribution to the Gauss
law, were compared with each other by means
of parametric statistics (Student t-criterion). Due
to the small number of participants in subgroups,
the study of differences in scales between MG
subgroups and CG was conducted using
nonparametric statistics (Mann–Whitney criterion).
The differences were considered reliable if the
probability of error p did not exceed 0.05.
Confidence intervals (CI) for the percentage of
positive answers (points) to questions in groups
and subgroups were calculated on the assumption
of binomial distribution of a random variable with
probability of error p<0.05 [16].
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Fig. 1. Prognosis of the Risk Degree of Oral Pathology Formation in Macrosomic Newborns
or Infants (Appendix to the Neonatal Case Record, Ñhild's Record or Hospital Sheet).

The text of the questionnaire is given in an abbreviated form
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3. Results and discussion
The results of comparing the total score of

the dental anomalies risk factors in the MG and
CG children (see Table 1) obtained from a big
number of participants, confirmed the risk

predominance in MG children and agreed with
the results obtained earlier [17].

However, it should be noted that in 32 (47.1%
CI: 36.2–58.1%) MG children and in 8 (9.6% CI:
5.1–16.6%) CG children at least one of the
parents had a weight-height parameters at birth
that corresponded to macrosomic. Therefore,
these parents had significant dental problems
which were proved by our previous studies [18].
Children of SG-I had macrosomic-at-birth parents
in 18 (48.6% of CI: 34.4–63.1%) cases, SG-II
hadsuch parents in 6 (42.9% CI: 23,0–64,9%) of
cases, SG-III included 6 (60,0% CI: 34.8– 81.3%),
and SG-IV comprised 2 (28.6% CI: 9.9– 57.9%)
cases. This fact may be one of the explanations
for the risk prevalence among the participants in
SG-I, SG-II and SG-III over the CG. It should be
noted that higher risks are also observed in
children aged from 4 to 17 who were born with
signs of intrauterine obesity in the background of
acceleration (subgroup III) [19].

The test results analysis (Table 2 and Table 3)
revealed that the points scored by the participants

Table 1
Tabulated Scores of the Test Results of the CG, MG

and Subgroups Partisipants, Depending on the Risk Degree

* – The difference from the CG is significant (within the 0.95 confidence interval).

Table 2
Tabulated Scores of the Test Results of CG, MG and Subgroups Participants Depending

on the Scale of the Questionnaire

* – The difference from the CG is significant (within the 0.95 confidence interval).
† – The difference from the SG -IV is significant (within the 0.95 confidence interval).
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Table 3
Tabulated Scores of the Test Results of CG, MG

and Subgroups Participants Depending On the Question

* – The difference from the CG is significant (within the 0.95 confidence interval).
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on scale 1 were significantly different from the
points scored by the CG participants (see Table 2).
While analyzing the differences in subgroups, we
found out that the "predominance" of complaints
was achieved precisely because of the answers
of those parents who were born macrosomic. In
particular, the following responses were significantly
different: they indicated that the newborn's father
had a delay in the timing of the deciduous or
permanent teeth eruption in 2 persons in the SG-III
(20.0% CI: 6.7–44.5%) versus 2 people in the
CG (2.4 % CI: 0.8–6.5%). The fact that the total
number of carious, sealed and extracted teeth
(DMF index) in the newborn's father exceeded
13, reported 27 MG people (39.7% CI: 29,4–
50.8%) and 7 people in SG-II (50.0% CI: 28.9–
71.1%) against 15 people in the CG (18.1% CI:
11.4–26.7%).

There was no significant difference between
the points scored by the MG and the CG
participants in the questionnaire scale 2 (Table 2).
Subgroup scores analysis showed that there were
more complaints in the SG-I, SG-II and SG-III
parents than in the CG parents. These
differences were true for SG-1 and SG-II. In
particular, there were significantly more cases
where a newborn's father noted pain or crunch
in the temporomandibular joint, changes in the
movement of the mandible during opening or
closing the mouth, namely 8 MG participants
(11.8% CI: 6.2–20, 1%) and 7 SG-I participants

(18.9% CI: 9.8–32.0%) against CG (1.2% CI:
0.3–4.3%).

The results questionnaires analysis in the part
of the total parental factor (PF) influence on the
risk of oral disorders formation in newborns
(summarized results of scale 1 and scale 2),
children (scale 1) and adults (scale 1) [18], are
presented in Table 4.

According to our data for macrosomic
newborns, the average score of PF is significantly
higher than for normosomic newborns. But does
PF really affect the risk of oral disorders formation
in macrosomic newborns more than in
normosomic? Note that one of the parents,
regardless whether their newborn is macrosomic
or normosomic, can also be normosomic-at birth,
and macrosomic-at-birth. Data on each age
category of a person participating in the survey
on the total number of respondents, the number
of macrosomic-at-birth parents and their relative
number are presented in Table 5.

Since the state of the oral health (hence the
number of complaints) in macrosomic- and
normosomic-at-birth is different, and the relative
number of macrocomic-at-birth parents in
different categories of participants is also not the
same, differences in the average score of the PF
(Table 4) may occur due to this factor. Let us
consider this question in details. We introduce the
following notation: bn and bm - the average scores
on the scale of the PF for cases where the father

Table 4
The Mean Score of the Total PF Influence on the Risk of Emergence and Formation of Oral

Diseases in Macrosomic-At-Birth- Or Normosomic-At-Birth Participants of Different Age Categories

Table 5
The Data on the Absolute and Relative Number of Macrosomic-At-Birth Parents Among

the Survey Participants Depending on the Age Category and the Study Group
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and mother of the participant are the normosomic
and when one of them is macrosomic-at-birth
respectively; n and m is the number of cases
where the father and mother of the participant
are the normosomic and when one of them was
born with macrosomia, respectively. Then for the
average score of the PF you can write:

where  = n + m is the total number of
respondents. Let the indexes 1 and 2 refer to the
cases of the participant who was macrosomic-
at-birth and the normosomic-at-birth person,
respectively. Then the ratio of the average score
of the PF for these cases has the form:

Here m /  is the relative number of cases
where any of the parents was at birth macrosomic;
k = bm/ (bn) is a coefficient that shows how much
more average dental complaints are in the
macrosomic than in the normosomic-at-birth
partisipants. To begin with, we define this
coefficient, for example, for the category
"children"[19]:

Thus, the macrosomic-at-birth parents
complain almost 2 times more than the
normosomic-at-birth parents. Now we calculate
by the formula

The average score for the macrosomic-at-
birth person in all age categories is compared with
the data given in Table 4. The results of
calculations are given in Table 6. We can see
that the estimated values are quite close to those

obtained from the questionnaires [18, 19], which
indicates the adequacy of the hypothesis about
the reason for the variability of the average score
of the PF, at least within the same age category.

Consequently, the score for scales 1 and 2
should be adjusted taking into account the weight-
height parameters of the parents at birth.

The survey showed that according to scale 3,
the MG participants, together and in the subgroups,
had no significant difference in the number of
points compared to the CG (Table 2).

Scale 4 includes a set of questions aimed at
identifying the factors of the child's family-genetic
predisposition to the fetal macrosomia. A
significant difference was found between the ÑG
and MG (Table 2).

Comparative analysis in the subgroups
revealed a significantly higher number of points
in individuals of SG-I and SG-III. In these
subgroups we found a significantly higher
percentage of parents born macrosomic.

Parents of SG-III children have the highest
percentage number of cases (PNC) of big
anthropometric parametres among all participants
in the study (Table 3), which has also been
confirmed in other age groups [19], as well as
PNC of diabetes. In particular, the PNC of
diabetes mellitus was significantly higher in
newborn's mothers (Table 3) of SG-III and
comprised 2 persons (20.0% CI: 6.7–44.5%)
versus 2 persons in the CG 2 (2.4% CI: 0.8–
6.5%). This subgroup is also the "leader" among
participants in other age categories (children,
adults) [19].

The overall assessment of the true difference
between the MG and CG on the scale 5 was not
detected which can be seen in Table 2. But the
PNC of the parents concomitant pathology was
significantly higher in SG-III than the same factor
in CG. In particular, PNC of atopic dermatitis,
bronchial asthma, allergic rhinitis or other allergic
manifestations in the newborn's father was
significantly higher in SG-III - 4 persons (40.0%
CI: 18.7–65.2%) versus 9 persons in the CG
(10.8% CI: 5.9–18.1%). It is appropriate to say
that every father, who indicated the presence of

Table 6
Comparison of Actual and Estimated Average Parental Factor Scores
in Different Age Categories and Groups of Participants Under Study
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allergic diseases, was found to be born
macrosomic. The facts we have discovered are
confirmed by other scholars. It is known that
allergic reactions occur much more often if a
person before the age of 2 was obese [20]. The
interrelation of obesity and asthma is also
confirmed by the authors of the study [21].

Significant difference between the MG and
CG in scale 6 also was not detected (Table 2).
However, the PNC of alcoholic beverages
consumption by mothers during pregnancy or
during 5 years before pregnancy in SG-III was
significantly lower than in the CG: 1 person
(10.0% CI: 2.5–30.8%) against 52 persons
(62.7% CI: 52.6–71.9%), respectively. PNC of
alcoholic beverages consumption by fathers
during 5 years before pregnancyof a newborn's
mother in SG-IV was significantly lower than in
the CG: 2 persons (28.6% CI: 9.9–57.9%) versus
60 persons (72.3 % CI: 62.7–80.5%), respectively.
There was no significant difference, or tendencies
in one or another direction, between subgroups
and CG in all other questions related to this scale.

There was no significant difference between
the MG and subgroups and CG (Table 2, Table 3)
in the scale 7.

Discussion. Until recently, research papers
concerned with the study of the features of dental
disorders formation in individuals born with
macrosomia have been extremely few. Now the
situation is starting to change and many research
papers that confirm the high intensity and
prevalence of caries, as well as other dental
disorders, in macrosomic at birth persons have
been published. [22, 23].

As mentioned above, there is genetic
predisposition for certain dental disorders [24, 25].
But this tendency is manifested in both the group
of macrosomic newborns and the group of
normosomic newborns.

Taking into account the drastic variety among
macrosomic newborns, in particular, due to their
different height-weight index at birth [26], the
dental state specific to each subgroup is
subsequently formed [8, 9, 15, 19]. We hoped to
reveal some differences in the parents of
macrosomic children in the different subgroups,
namely: eating habits, bad habits, features of
dental status, etc. However, taking into account
that some parents were also born macrosomic, it
has turned out that the survey of parents of
macrosomic children in the different subgroups
shows no certain difference in the results. That
is, poor oral health that occur in ontogeny in

macrosomic at birth persons is most likely more
closely related to the same metabolic patterns that
summed into the fetal macrosomia [27, 28] but
not to a set of factors grouped in our questionnaire
(parents' pathology of hard tooth and periodontal
tissues, malloclusions, state of oral hygiene,
comorbidity, their social habits, locomotor activity
before pregnancy and during it, or the nature of
nutrition and medical therapy).

After a detailed analysis of the subgroups and
comparison group of these data with the data of
the questionnaire of older age groups, it was
concluded that the effect of the total paternal
factor on the formation of oral disorders in
individuals with macrosomia at birth, can be
different from the effect of this factor in normosomic-
at birth persons, but this difference is related to the
same phenomenon that we are studying – the fetal
macrosomia, but the paternal one.

Perhaps, one of the factors, which influence
the onset of dental disorders in ontogeny, is the
reduced bone mineral density in macrosomic
newborns, which is associated with the features
of macrosomic fetus formation and intrauterine
metabolic and immune shifts in the macrosomic
fetus [29–31].

Conclusions
1. The hygienic state of the oral cavity of

parents, the presence of concomitant pathologyof
parents, bad habits and the degree of locomotor
activity before pregnancy, and during pregnancy,
peculiarities of nutrition and medical therapy of
parents influence practically identically on the
formation of oral disorders in the first year of life
in children born macrosomic, regardless of the
weight-height index at birth, or in children born
normomic. Reliable differences between groups
and subgroups were not detected.

2. According to the past history data and
complaints of parents, the highest risk of the oral
pathology formation have children whose parents
were born macrosomic.

3. Factors influencing the formation of fetal
macrosomia in the intrauterine period, in addition
to heredity, defects in oral hygiene or concomitant
pathology, ground the patterns of "disturbed" oral
health. A person born macrosomic, on the
average, has twice as many complaints about oral
health compared to a person born normosomic.
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