DOI: 10.1111/j.1365-263X.2009.00978.x

Parental perspectives on preterm children’s oral health
behaviour and experience of dental care during preschool

and early school years

SUSANNE BROGARDH-ROTH', KARIN STJERNQVIST?, LARS MATSSON' &

GUNILLA KLINGBERG'

'"Department of Paediatric Dentistry, Faculty of Odontology, Malmo University, Malmo, Sweden, and *Department of

Psychology, Lund University, Lund, Sweden

International Journal of Paediatric Dentistry 2009, 19:243-250

Background. Children born preterm (PT) have
medical conditions and impairments that may
affect their oral health.

Hypothesis. Our hypothesis for the study was that
PT children display more dental behaviour man-
agement problems (BMPs) and less favourable oral
health behaviour than controls (C).

Methods. Parents of 153 PT children and 153 C
children were interviewed regarding the children’s
oral health behaviour and experience of dental care
on two occasions, 2 years apart. The interviews
concerned the preschool period and the early
school years, respectively.

Results. BMPs were more common in PT children
of preschool age, but not during the early school
years. Regarding oral health behaviour, there were
no differences between the groups, except that PT
children had more problems with toothbrushing
than C children in the preschool period, in spite of
the fact that the PT group reported more medical
health problems and more anxious behaviour
and indications of cognitive problems than the C
group.

Conclusions. Children born PT exhibit several risk
factors for both BMP and impaired oral health. It
is essential that this group of patients is identified
early and receives special attention from the dental
services.

Introduction

A preterm (PT) infant is defined as an infant
born before gestational week 37 or with birth
weight less than 2500 g'. In Sweden, 5.6% of
infants are born before 37 weeks gestation,
and 4.8% have a birth weight less than
2500 g% 0.8% of the infants are born between
29 weeks and 32 weeks of gestation [very pre-
term (VPT)]', and 0.4% between 23 weeks and
28 weeks of gestation [extremely preterm (EPT)]"*.

Advances in medical care in recent decades
have resulted in increasing numbers of PT sur-
vivals, and today the survival rate of Swedish
PT infants born at 23-36 weeks gestation var-
ies between 80% and 98%°. The improved
survival rates have, however, been accompanied
by an increased incidence of neurodevelop-
mental impairments®*. The risk of impairments
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increases with decreasing gestational age and
birth weight’, leading to disabilities in multiple
developmental domains’.

Several follow-up studies focus on the cog-
nitive outcome of prematurity, including early
school problems, and it has been shown that
cognitive impairment and general behavioural
problems at early ages are more common than
neuromotor, neurosensory, hearing, or vision
problems in children born before 26 weeks
of gestation®. In a review, Johnson’ reported
lower intelligence quotient (IQ) scores for VPT
children than for full-term controls (C), which
may affect later cognitive outcome in middle
childhood. As an example, Stjernqvist and
Svenningsen® found in a 10-year follow-up
study of Swedish EPT children that almost half
of the EPT children had poor school results.
Further, EPT children were more anxious and
shy, or troublesome and aggressive than full-
term Cs. These findings were supported in a
recent 10- to 12-year follow-up on EPT chil-
dren also from Sweden’. Further, school-aged
VPT children have been reported to continue
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to display cognitive, educational, and behav-
ioural impairments'®''.

The various effects of PT birth on develop-
mental outcomes, cognitive profiles, IQ scores,
and perceptual abilities may also have an
impact on the child’s behaviour and cooperation
in the dental situation. Dental examinations
and treatments are demanding experiences for
all young children, and Swedish prevalence
figures on dental behaviour management
problems (BMPs) vary between 8% and 18%
for preschool children'*"*. Regarding PT children,
a previous study reported 32% of a preschool
population of PT children presenting with
BMP, and that BMP at dental examination was
more common in 3-year-olds than in 6-year-
olds'. The findings supported the idea of PT
children’s cooperation during dental treatment
possibly being affected by their cognitive and
perceptual abilities. The study was, however,
limited to the preschool period and was based
on dental records, thus only giving the dentists’
assessments of the children’s behaviour. There-
fore, the aims of this study were to investigate
PT children and compare with full-term matched
Cs regarding BMP, oral health behaviours and
experiences from dental care at preschool age,
and school age using the parents as informants.

The hypotheses for this study were: (i) that
PT children display more dental BMPs and
have less favourable oral health behaviour
than full-term children as reported by parents;
and (ii) that PT children show more cognitive
and behavioural problems in selected number
of everyday situations.

Materials and methods

Subjects

All children born between 23 and 32 weeks of
gestation from 1994 to 1996 in the catchment
area of the university hospitals of Lund and
Malmo in southern Sweden were invited to
participate. For each child born PT, a matched
C was identified based on age, sex, ethnicity,
dental clinic, and dentist. The study populations
have previously been described in detail by
Brogardh-Roth er al.'.

In total, 187 children born PT, of whom 144
VPT and 43 EPT, and 187 matched Cs who had

participated in the preceding study'* were
eligible for the present survey. The study was
approved by the Regional Ethical Review
Board of Lund University. Verbal and written
information about the study, including infor-
mation on full confidentiality and the right
to discontinue participation at any time, was
given to the parents, and a written informed
consent form was obtained.

Parents of 26 PT children declined participa-
tion in this study for reasons unknown, and
seven PT children were excluded owing to
learning disability (Am. mental retardation).
Thus, 154 PT children entered the study and
were followed. For each of these, a C patient
was included.

Procedures

Telephone interviews were conducted with the
parents by one of the authors (S.B.R.) on two
occasions. At the first interview (INT1), the
children were 8-10 years old and the inter-
views concerned the preschool period (i.e.
when the children were 3-6 years old. The
second, follow-up interview (INT2) was con-
ducted 2 years later when the children were
10-12 years old, and concerned the period
from 7 to 10 years (i.e. the early school years).

At INT1, the parents of one child (PT) and
at INT2, the parents of four PT children could
not be reached. Thus, 153 out of 187 PT chil-
dren (82%) participated in INT1, and 150
(80%) in INT2. Of the children at INTI1, 116
children met the World Health Organization
criteria for VPT, and 37 for EPT, and 114 VPT
and 36 EPT children participated in INT2. The
parents of all C children were contacted at
both INT1 and INT2, and 153 C children were
reached and included at both INT1 and INT2.
This corresponded to 152 matched pairs at
INT1 and 149 at INT2. The participating PT
and C children were regular patients at 53
public and 11 private dental clinics.

The same structured interview protocol was
used at both INT1 and INT2 (Table 1). The
questions were modified from Holst"’. Regard-
ing chronic illness, the following definition
according to Westbom and Kornfalt'® was
used: (i) a disorder which was disabling and
obviously chronic or incurable; (ii) a disorder
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Table 1. Items covered in interview 1 (INT1) and follow-up
interview (INT2), respectively.

Items INT1 INT2

Medical health
General health problems
Chronic illness
Hospitalization

Dental behaviour management problems (BMPs

X X X
X

=

BMP X X
Perceived lack of time

by the dental team X X

Oral health behaviours

Sweets = 2 times per week X X
Soft drinks = 2 times per week X X
Problems with toothbrushing X X
Parental assistance

with toothbrushing X X
Extra fluoride supplements X X

Behaviour in stressful situations and temperamental factors
Anxious or shy in

unfamiliar situations X
Anxious and shy when

meeting strangers X
Afraid of the dark X
Frequently having

nightmares X

School situation
Problems at school
Extra resource of support teacher
Peer relationship problems
Low self-confidence
Socio-demographic characteristics
Immigrant background
Living area
Family status
Maternal education level

X X X X

X X X X

of at least 3 months during a 1-year period
and interfering with daily life functioning and/
or needing treatment or special aids during at
least 3 months; or (iii) a disorder requiring
hospitalization for at least 1 month or at least
three periods during a 1-year period. General
health problems were defined as the child
having medical problems but of lesser severity
or duration (e.g. allergies or minor respiratory
disorders). The criterion of longer period of
hospitalization was defined as staying in hos-
pital for at least 1 month or three times during
a l-year period, whereas the criterion of a
shorter period of hospitalization was hospital
treatment for less than 1 month.

Statistical methods

McNemar’s test for paired observations was used
for comparisons between PT and C children at
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INTI and INT2 (matched pairs). The chi-squared
test was used for comparisons between genders
(within PT and C groups, respectively), between
VPT and EPT, as well as between twins/triplets
and singletons within the PT group. Further,
chi-squared test was used, and to investigate
the relationships between BMP and various
variables within the PT and C groups. The
chi-squared test was also used to analyse
differences regarding BMP between partici-
pants and non-participants, whereas Student’s
t-test was used to analyse differences in
caries prevalence (dft) between these groups.
Differences at the 5% level of probability
were considered statistically significant. The
Statistical Package for the Social Sciences
(SPSS, Inc., Chicago, IL, USA), version 13.0,
was used for all analyses.

Results

Birth data and sex distribution of all partici-
pating PT and full-term C children are given
in Table 2. Non-participants and drop-outs
data (regarding BMP and dental caries) were
evaluated for the PT and C groups by the use
of previously compiled dental records'*. The
comparisons between participants and non-
participants did not reveal any differences in
these respects. No statistically significant differ-
ences were revealed between the PT and C groups
regarding socio-demographic characteristics.

Medical health

General health problems were reported more
common in PT children (38%) than in C chil-
dren (17%) at INT1, as well as at INT2 (35%
and 17%, respectively), (P<0.001 at both
occasions). Within the PT group, parents did
not report any differences in general health
problems between VPT and EPT children at
either INT1 or INT2; 67% of the PT children
and 54% of the C children reported general
health problems at both interviews. Twins/
triplets revealed more general health problems
than singletons at INT2 (41% vs. 22%;
P=0.028), whereas no differences were
reported at INTI.

Also, chronic illness was more common in
PT children (14%) than in C children (4%) at
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Table 2. Characteristics of all participating children (preterm and full-term controls).

Full-term Full-term
Preterm controls Preterm controls
INT1 INT1 INT2 INT2
n=153 n=153 n =150 n=153
Age of the child 3-6 3-6 7-10 7-10
Sex
Boys 82 (54%) 81 (53%) 79 (53%) 81 (53%)
Girls 71 (46%) 72 (47%) 71 (47%) 72 (47%)
Twins or triplets 45 (29%) 1 (0.65%) 45 (30%) 2 (1.3%)
Mean gestational age in weeks (range) 30 (24-32) > 37 30 (24-32) > 37
Mean birth weight (g) 1424 3574 1428 3574
(Range) (604-2430) (2590-4590) (604-2430) (2590-4590)

First interview (INT1) concerning age 3-6 years, and follow-up interview (INT2) concerning age 7-10 years.

INT1 (P = 0.040). The difference was similar at
INT2 (11% vs. 3%; P =0.008). Within the PT
group, chronic illness was reported for a
higher proportion of EPT children than VPT
children at INT1 (24% vs. 11%; P = 0.048) but
not at INT2; 59% of the PT children and 29%
of the C children reported chronic illness at
both interviews.

There were no differences between the
groups concerning longer periods of hospital-
ization, whereas shorter periods of hospitali-
zation were more common in the PT group
than in the C group at INT2 (13% vs. 5%;
P =0.029).

Dental BMPs

Thirty (20%) of the parents of the PT children
reported BMP during the preschool vyears
(INT1), as compared with 15 (10%) for the C
children (P =0.028) (Fig. 1). The frequencies
decreased during the early school years, and
there was no statistically significant difference
at INT2. From the PT group, girls reported
more BMP than boys at INT2 (17% vs. 5%;
P =0.032), but not at INT1. No differences
were seen between genders within the C
group at either INT1 or INT2. Within the PT
group, there were no statistically significant
differences between EPT and VPT children at
either INT1 or INT2; 35% of the parents of PT
children who reported BMP at INTI also
reported it at INT2. The corresponding figure
for C children was 33%. No relationships
were found in either PT or C group between

25 P=0.028 M Preterm
20 - O Control
% 15 - P=0.189
Q
5
~ 10 - H
5 4
0 - 1 1
INT1 INT2

Fig. 1. Children’s behaviour at dental visits as reported by
parents for preterm (PT) and full-term (C) children at
interview 1 (INT1) and follow-up interview (INT2). N =152
matched pairs at INT1; N =149 matched pairs at INT2.
McNemar's test.

reported BMP, on the one hand, and any of
the medical health variables, variables related
to behaviour in stressful situations, tempera-
mental factors, or variables related to the school
situation, on the other.

Oral health behaviours

Oral health behaviours for PT children and
full-term Cs are presented in Table 3. At INTI,
more parents of PT children (21%) reported
problems with toothbrushing than parents of
C children (11%) (P =0.036). No such differ-
ence was noted at INT2. Regarding the other
investigated oral health behaviour factors,
there were no statistically significant differ-
ences between PT and C children. Within the
PT group, there were no differences between
EPT and VPT children for any of the oral
health behaviours. At INTI1, the parents
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Table 3. Oral health behaviours as reported by parents for preterm (PT) and full-term (C) children at interview 1 (INT1) and

follow-up interview INT2; McNemar's test.

INT1 INT2
PT C PT C

N =152 N =152 Significance N =149 N =149 Significance
Candy > 2 times per week 84 (55%) 90 (59%) P = 0.539 70 (47 %) 82 (55/%) P =0.188
Soft drinks > 2 times per week 69 (45%) 73 (48%) P=10.716 62 (42%) 71 (48%) P =0.362
Daily toothbrushing 147 (97%) 150 (99%) P = 0.453 143 (96%) 139 (93%) P = 0.454
Problems with toothbrushing 32 (21%) 17 (11%) P = 0.036 40 (27%) 32 (21%) P = 0.358
Parental assistance with toothbrushing 65 (43%) 53 (35%) P =0.169 90 (60%) 84 (56%) P = 0.539
Extra fluoride supplements 20 (13%) 22 (14%) P = 0.864 69 (46%) 66 (44%) P =0.804

reported helping children with chronic illness
with toothbrushing more often than children
without chronic illness. This relationship was
found in both PT and C children (64% vs.
39%; P=0.037; 71% vs. 33%; P =0.049 for
PT and C groups, respectively). At INT2, no
such relationship could be revealed.

Behaviour in stressful situations and temperamental
factors (3—6 years)

At INT1, 80 (53%) of the PT children were
reported as being anxious or shy in unfamiliar
situations compared with 60 (39%) of the C
children (P = 0.031). Regarding other temper-
amental factors, such as anxious or shy when
meeting strangers or being afraid of the dark,
or having frequent nightmares, there were no
statistically significant differences between the
groups. Neither were there any differences
between the groups regarding cooperation
problems at medical visits. Within the PT
group, there were no differences between
EPT and VPT children regarding either of these
factors.

School situation (7-10 years)

Information about the school situation was
obtained at INT2. Problems at school were
reported more frequently by parents of PT
children than parents of C children (40% vs.
15%; P < 0.001). Thirty-nine per cent of the
PT children needed extra assistance or support
teachers at school compared with 15% of the
C children (P < 0.001). Problems at school
were more common in EPT children than in
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VPT children (67% vs. 32%; P <0.001), as
was the need for extra resource or support
teachers (67% vs. 31%; P < 0.001). Within the
PT group, more children with chronic illness
were reported to have problems in school
compared with children without chronic
illness; however, this difference was not
statistically significant. No difference was
found in the group of C children. Further, no
differences between PT and C children were
found regarding school problems, problems
with peer relationship, or reports of low
self-confidence.

Discussion

This study showed that parental reports of
dental BMP were more common in PT chil-
dren than in C children during the preschool
period. This difference decreased with increas-
ing age, and by the early school years there
were no significant differences between the
groups. The study also showed that general
health problems, chronic illness, and problems
related to the school situation were more
common in PT children than in C children.
In the PT group, there was no relationship
between dental BMP, on the one hand, and
general health problems and school problems
on the other.

As far as we know, our previous study based
on information from dental records was the
first study of PT children and behavioural
problems in the dental situation'®. The findings
from INTI in this study, that there was more
BMP in PT children, confirmed the results
from that study. Although information from
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the dental records indicated BMP in 32% of
the PT children during the preschool period',
20% of the parents of the children reported
BMP in the interview covering the same
period (INT1). This frequency then decreased
at the second interviews, concerning the early
school years (INT2). The decrease in dental
BMP with increasing age is in accordance with
previous studies'’. The reasons could be sev-
eral for the discrepancy between BMP during
the preschool period as reported by parents
and as found in the dental records. It is well
known that the correlation between different
measures of dental BMP is far from ideal'’,
and in this case BMP was defined somewhat
differently in the two studies and collected
from different sources.

The present population-based  study
included all children born PT in a defined
catchment area during a period of 3 years.
Repeated information was gathered from more
than 80% of the children (both PT and C
groups), which is a high figure of participation
in this kind of study, and probably reflects a
high general interest among parents concern-
ing oral health in their children. The number
of EPT children was low, which made statisti-
cal comparisons between EPT and VPT
children in the PT group difficult. Still, the
frequency of EPT children corresponds well
with official statistics from Sweden, as rela-
tively few children are born at 28 weeks of
gestation or earlier?, and to obtain a relevant
number of EPT children a larger sample of
PT children had been needed. A strength of
the study was that both interviews were
conducted by the same author (S.B.R.), and
followed a defined protocol. A possible
methodological limitation, however, was that
the interviews were retrospective and the out-
come data reflected a period a few years back.
Still, the questions were asked very precisely
and the parents were thoroughly and repeat-
edly informed that the questions concerned
a specific past period of time.

The results from INT1 also demonstrate that
PT children had more cognitive and behav-
ioural problems in certain everyday situations
during the preschool years as compared with
C children. PT children were reported as being
more anxious and shy in unfamiliar situations

and also when meeting strangers. This is in
accord with previous studies®**'®. In this study,
there were no statistically significant differ-
ences between EPT and VPT children. This lack
of statistical difference, however, might reflect
a small number of EPT children. Several
studies have shown a more general relation-
ship between temperamental factors like
shyness and negative emotionality, and dental
anxiety'”'”?°, and as this temperamental trait
is common in PT children, it is reasonable to
suspect that PT children run an increased risk
of developing dental anxiety. This, and the fact
that PT children display more dental BMP,
should be taken into account when planning
for dental care for children born PT. Allowing
sufficient time for the child to become
acquainted with both the dental personnel and
the dental care situation is essential. Appar-
ently, more parents of PT children than of C
children found that this was not provided dur-
ing the preschool period. One reason for this
could be that many of the PT children had to
undergo different medical investigations and
treatments, and that their parents were more
observant regarding their children’s needs in
similar situations.

The findings of more general health prob-
lems and chronic illness in PT children are also
in accordance with other studies *?'. Chronic
health conditions are well-known risk factors
for caries and periodontal disease®**. In this
perspective, it was gratifying to find that PT
children with chronic health conditions tended
to receive more help with toothbrushing than
healthy PT children during the preschool
period.

According to the parents, almost all children
brushed their teeth or had their teeth brushed
daily with help from parents, which is in
agreement with a reported frequency of 98%
from another study of 5-year-old Swedish
children®. A corresponding frequency of 79%
has been reported in Swedish 9-year-olds®.
The frequency in this study was higher, but it
was based on daily toothbrushing, at least
once a day, whereas the study by Lillehagen
et al.* reported on toothbrushing at least twice
a day.

Problems with toothbrushing were more
commonly reported in PT children than in Cs.
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Parents described how their children some-
times refused or were uncooperative, but they
still usually brushed the teeth, although at fork
sometimes. These problems with toothbrush-
ing might be linked to a hypersensitivity in the
orofacial region related to feeding problems?,
which previously has been reported in PT
children®®. It is well known that during the
neonatal period, premature infants may
require naso-gastric tube feeding because of
medical complications. Oral stimulation may
then be reduced for a prolonged period,
with consequences for the developmental
outcome concerning oral sensory and motor
function®’. In this study, problems with
toothbrushing decreased with age in both
PT and C children, probably reflecting
increased maturity and normal psychological
development.

PT children did not eat more sweets or con-
sume more soft drinks than C children, a pos-
itive finding from a dental health point of
view, especially as the PT children had more
medical problems than the C children. It is
well known that children with medical condi-
tions may have less favourable dietary habits,
owing to problems like infections, an increased
need of intake of energy-rich products, eating
disorders, or dysphagia®***. The intake of sugar-
containing products was lower in this study
than previously reported from Sweden®2.
One reason for this discrepancy might be
classification, in this case of intake of sweets,
as this study unlike the others*>*¢ did not
include sweet buns or soft drinks in the
definition of sweets.

It can be concluded that PT children more
often than C children present cognitive and
behavioural problems that affect their every-
day lives, including the dental care situation
and oral health-related habits. These factors
may contribute to an increased risk of both
dental BMP and impaired oral health. The
results indicate that children born PT need
special attention from the dental services from
an early age. To date, our studies have covered
data based on viewpoints from dental care
professionals and from parents. The most
important informant is, however, the child
herself/himself. This is an important perspec-
tive for future studies.
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What this paper adds

e This paper adds new information on how dental BMPs,
oral health behaviours, and medical health change during
preschool and early school years in PT children.

e PT children present cognitive and behavioural problems
that affect their everyday lives, including the dental care
situation and oral health-related habits more often than
others.

e PT children display more dental BMPs and have less
favourable oral health behaviour than full-term children
during preschool years.

Why this paper is important to paediatric dentists

e Children born PT exhibit several risk factors for both
dental BMPs and impaired oral health, and need early
identification and special attention from the dental service
especially during the preschool years.
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