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ASSOCIATION BETWEEN TROUBLE SLEEPING AND
ORAL CONDITIONS AMONG SCHOOLCHILDREN

Associacdo entre problemas para dormir e condicdes orais em escolares

Juliona Moro®* ®, Pablo Santos® ©, Angela Giacomin® @, Mariane Cardoso® ©, Michele Bolon®

ABSTRACT

Objective: To investigate the prevalence of self-reported trouble
sleeping due to dental problems and its association with oral
conditions in schoolchildren.

Methods: This is a cross-sectional study carried out with a
representative sample of 1,589 schoolchildren aged 8-10 years
enrolled in public schools from Florianépolis, Santa Catarina, Brazil.
Non-clinical data included a questionnaire about socioeconomic
indicators answered by parents/guardians. Children were questioned
about whether they had trouble sleeping due to dental problems
and about previous history of toothache. Clinical oral examinations
were performed to evaluate dental caries— Decayed, Missing, and
Filled Teeth Index (DMFT/dmft index) and its clinical consequences
[PUFA/pufaindex: considering the presence of pulpalinvolvement
(P/p); ulceration of tissues due to tooth fragments from decayed
crowns (U/u); fistula (F/f); and abscesses (A/a), and traumatic
dentalinjuries (TDI)]. We conducted a descriptive analysis and used
adjusted logistic regression models (p<0.05; 95%Cl).

Results: The prevalence of trouble sleeping due to dental problems
was 28%. Children with untreated dental caries (OR 1.32; 95%Cl
1.05-1.67) and clinical consequences from the PUFA/pufa index
(OR 1.89; 95%Cl 1.45-2.46) had higher chances of reporting
trouble sleeping due to dental problems.

Conclusions: Approximately one-third of the children declared
having trouble sleeping due to dental problems. Untreated dental
caries and its clinical consequences were associated with self-
reported trouble sleeping due to dental problems in schoolchildren.
Keywords: Dental caries; Child; Sleep.

RESUMO

Objetivo: Investigar a prevaléncia de problemas para dormir por
motivos dentérios autorrelatado e sua associacao com condicoes
orais adversas em escolares.

Métodos: Estudo transversal com amostra representativa de
1589 escolares de 8 a 10 anos matriculados em escolas publicas
de Florianépolis, Brasil. Os dados néao clinicos incluiram um
questionario sobre indicadores socioecondmicos respondidos
pelos pais/cuidadores. As criancas foram questionadas se tinham
problemas para dormir por motivos dentarios e sobre episédios
anteriores de dor de dente. Foram realizados exames clinicos orais
para avaliar: carie dentaria— indice de Dentes Cariados, Perdidos
e Obturados (indice CPO-D/ceo-d) — e suas consequéncias clinicas
(indice PUFA/pufa — presenca de envolvimento pulpar (P/p);
ulceracao (U/u); fistula (F/F); e abscessos (A/a) e traumatismo dental
(TD). Foram realizados anélise descritiva e modelos ajustados de
regressao logistica (p<0,05; IC95%).

Resultados: A prevaléncia de problemas para dormir por motivos
dentérios foi de 28%. Criancas com carie dentéria ndo tratada
(OR 1,32; 1C95% 1,05-1,67) e presenca de indice PUFA/pufa
(OR 1,89; 1C95% 1,45-2,46) apresentaram maiores chances de
relatar problemas para dormir devido a razdes dentarias.
Conclusdes: Aproximadamente, um terco das criancas apresentou
problemas para dormir devido a razdes dentdrias. Carie dentéria
nao tratada e suas consequéncias clinicas foram associadas a
problemas autorrelatados para dormir por motivos dentérios
em escolares.

Palavras-chave: Cérie dentaria; Criancas; Sono.
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INTRODUCTION

Sleep is an important component to achieve a proper devel-
opment as well as maintain the mental and physical health.!
However, research from the American National Sleep
Foundation showed that 27% of school-aged children expe-
rience inadequate sleep, and 45% of adolescents sleep less
than 8 hours per night.?

Trouble sleeping is often observed in childhood. Researchers
estimate that 31% of children aged 6 to 13 years develop
trouble initiating and maintaining sleep.? Sleep depriva-
tion is known to have a negative impact on quality of life,
learning, memory, and school performance of children.!
Children with inadequate sleep also tend to experience
more mood changes and emotional insecurity, jeopardiz-
ing social relations.’

Studies on the causes of sleep pattern disturbance in school-
children are essential, as they may help parents and guardians
to establish good health habits that promote adequate sleep in
children. Several factors may influence sleep duration, such
as chronic pain and other medical conditions.® Dental caries
is one of the most prevalent diseases in childhood and, if left
untreated, can generate pain, discomfort, and infection, jeop-
ardizing the child’s quality of life and daily activities, including
difficulty initiating and maintaining sleep.”®

In this sense, evaluating oral conditions as potential pre-
dictors of trouble sleeping may be important because of the
negative effects they can have on children. Although there are
studies on the impact of oral conditions on activities of daily
living for children,”? few have evaluated if the caries experi-
ence and its clinical consequences are associated with trouble
sleeping. Therefore, the present study aimed to investigate the
prevalence of self-reported trouble sleeping due to dental prob-
lems and whether it has an association with oral conditions in
schoolchildren aged 8 to 10 years.

METHOD

The Human Research Ethics Committee of Universidade
Federal de Santa Catarina (process No. 902,633/2015) and
the Municipal Secretariat of Education approved this study.
All children agreed to participate by signing an agreement
form, while their parents or guardian signed an informed
consent form.

The present cross-sectional study was carried out with chil-
dren aged 8 to 10 years from public schools of Florianépolis,
Santa Catarina, Brazil. Data were collected from May to
December 2015. Florianépolis is a city from Southern Brazil
that has 36 public schools, which included 16,234 elementary
school children in 2015.

Sample size calculation was based on a prevalence of
trouble sleeping of 31%.? We adopted a 95% confidence
interval (95%CI), 5% standard error, and 80% power.
The minimum sample size required was 329 participants in
each age stratum, resulting in an initial sample of 987 chil-
dren. A 1.5 correction factor was used to compensate for
the clustering effect, and 10% was added to compensate
for possible losses. Therefore, the final estimated sample
was 1,629 schoolchildren.

The subjects were randomly selected using a two-stage
sampling method. The first stage was the randomization of
public schools, and the second was the randomization of the
classrooms. The cluster sampling was performed with the draw
of public schools, maintaining the proportionality between
the number of schools and 2- to 5*-grade students in the
districts, followed by the draw of classrooms, also respecting
the proportion of the number students. Each stage involved
a simple draw with the aid of an online randomizer tool
(randomizer.org).

Eighteen schools were selected to compose the calculated
sample. After contacting the supervisors, two schools refused
to participate. A new draw was carried out to complement the
sample. All 8- to 10-year-old children enrolled in the selected
classrooms were invited to participate.

The sample included children aged 8 to 10 years, regularly
enrolled in a public school, and accompanied by a Brazilian
Portuguese-speaking guardian. Children with diseases that
affected the central nervous system and those who were tak-
ing medications that could interfere with the central nervous
system were excluded from the study due to the possible dis-
ruption to the sleep pattern.

The calibration exercise comprised two phases. Initial the-
oretical training was conducted to present and discuss the cri-
teria for the diagnosis of dental caries, PUFA/pufa index, and
traumatic dental injury (TDI). Subsequently, the calibration
between the four examiners and the gold standard, a special-
ist in pediatric dentistry, was carried out with the oral exam-
ination of 20 children aged 8 to 10 years. The children were
examined at two different times, with a 7- to 14-day interval
between them. The intra-rater Cohen’s Kappa coeflicient for
dental caries, PUFA/pufa index, and TDI were >0.75, and
inter-rater values were >0.70.

Following the calibration exercise, a pilot study was
conducted in a random public school with 33 children
and their guardians to test the study methodology repro-
ducibility. The pilot study involved the administration
of two questions about trouble sleeping and history of
toothache (answered by the children) and a questionnaire

of socioeconomic indicators (answered by the guardians).
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Furthermore, a clinical oral examination was conducted
to verify the criteria reliability and diagnostic accuracy.
No methodological changes were necessary since the instru-
ments were considered appropriate for the study purpose.
The children included in the pilot study were excluded
from the main study.

Information about trouble sleeping was collected through
a question directed to the children: “Have you had trouble
sleeping at night due to dental problems?” The answers were
dichotomized as yes or no. The history of toothache was
obtained by a single question: “Have you ever had a tooth-
ache?”, also dichotomized as yes or no. The questions were
based on the Child Perceptions Questionnaire (CPQ,)."
Possible answers and scores varied as follows: “Never’=0;
“Once or twice’=1; “Sometimes”=2; “Often’=3; “Every day
or almost every day’=4. The variables were dichotomized as
no trouble sleeping/toothache (answer 1) and trouble sleep-
ing/toothache (answers 2, 3, 4, or 5).

The socioeconomic and demographic characteristics of
the family, as well as the age and gender of children, were
obtained from a questionnaire answered by the parents/guard-
ians. The guardians’ level of schooling was dichotomized as
<8 years and >8 years of study, and household income was
divided into <2 Brazilian Minimum Wages (BMW) and >2
BMW.! The BMW was approximately US$ 208 in 2015.

Four calibrated examiners collected the clinical data in
the school environment. Children were seated in a school
chair, and the examiners performed the visual inspection of
the oral cavity with the aid of an artificial light (Petzl Zoom
headlamp; Petzl America, Clearfield, UT, USA) and no. 5
mouth mirrors (PRISMA, Sio Paulo, SP, Brazil).

The DMFT/dmft index was used to assess the caries
experience in deciduous and permanent teeth." The Caries
Experience variable (DMFT/dmft) expressed the total num-
ber of teeth (T/t) that were decayed (D/d), missing due to
dental caries (M/m), or filled (F/f). The statistical analy-
sis considered a child “caries-free” when the DMFT/dmft
index was 0. Untreated dental caries was determined to
isolate the “decayed” (D) component of the DMFT/dmft
index. We used the PUFA/pufa index'¢ to assess the clin-
ical consequences of untreated caries lesions, considering
the presence of pulpal involvement (P/p); ulceration of tis-
sues due to tooth fragments from decayed crowns (U/u);
fistula (F/f); and abscesses (A/a). The PUFA/pufa index
was dichotomized as yes (= 1 tooth with clinical conse-
quences of dental caries) and no (no clinical consequences).
Uppercase letters represent permanent teeth, and lowercase
letters correspond to deciduous teeth in both the DMFT/
dmft and PUFA/pufa indices.

Clinical information about TDI in the permanent
anterior teeth was collected following the adapted clas-
sification by Andreasen et al.,"” including enamel frac-
ture, enamel-dentine fracture, luxation, tooth discolor-
ation, and avulsion. The TDI variable was dichotomized
as yes and no.

Data analysis was performed using the STATA® soft-
ware (StataCorp LLC, Texas, EUA), version 13.0. We con-
ducted descriptive and unadjusted analyses. Unadjusted and
adjusted logistic regression models were used to analyze fac-
tors associated with trouble sleeping. The adjusted analysis
employed the backward stepwise method. Adjustments were
made for the independent variables presenting p<0.20 in
the unadjusted model. In the adjusted analysis, a p<0.05
was considered statistically significant. The statistical anal-
ysis considered the sample weights of children. We used
the “svy: logistic” command for complex sample data.
Results were expressed as Odds Ratio (OR) with a 95%
confidence interval (95%CI).

RESULTS

A total of 1,589 children participated in the present study,
with a 97.54% response rate. The main reasons for non-par-
ticipation (n=40) were unanswered questionnaires and miss-
ing data. Table 1 describes the variables. In the present study,
the prevalence of schoolchildren who reported trouble sleep-
ing due to dental problems was 28%. The sample consisted
mainly of girls (58%), 9-year-olds (36%), children whose
guardians had more than 8 years of schooling (69%), and
with a household income of <2 BMW (51%). Regarding
clinical variables, most schoolchildren had experienced den-
tal caries (57%), whereas 43% had untreated dental caries,
and 22% presented clinical consequences of untreated dental
caries (pulpal involvement, ulceration, fistula, and/or abscess).
Most children (52%) reported history of toothache. Only 11%
of the children had TDI.

Table 2 shows the results of the unadjusted and adjusted
multivariate logistic regression models for possible predic-
tors associated with trouble sleeping. After adjustment,
children with untreated caries and clinical consequences
from the PUFA/pufa presented, respectively, 89% (95%CI
1.45-2.46; p<0.01) and 32% (95%CI 1.05-1.67; p=0.02)
more chance of reporting trouble sleeping when com-
pared to those who had no untreated caries and no clin-
ical consequences from the PUFA/pufa index. The other
independent variables (gender, age, TDI, toothache, and
caries experience) were not associated with trouble sleep-

ing in schoolchildren.
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Table 1 Frequency of trouble sleeping and independent
variables among schoolchildren. Florianépolis, Brazil

(n=1,589).
N

Trouble sleeping

No 1,140 72

Yes 449 28
Gender

Male 673 42

Female 916 58
Age (years)

8 533 33

9 570 36

10 486 31
Guardian’s schooling*

>8 years 1,029 69

<8 years 453 31
Household income

<2 BMW 804 51

>2 BMW 785 49
Caries experience

No 686 43

Yes 903 57
Untreated dental caries

No 898 57

Yes 691 43
PUFA/pufa®

No 1,244 78

Yes 345 22
Toothache

No 770 48

Yes 819 52
TDI**

No 1,421 89

Yes 168 11
Total 1,589 100

*Guardian’s schooling (n=1,482); **TDI: traumatic dental injury;
&PUFA/pufa: presence of pulpal involvement (P/p); ulceration of
tissues due to tooth fragments from decayed crowns (U/u); fistula
(F/F); and abscesses (A/a). BMW: Brazilian Minimum Wage.

DISCUSSION

The present study aimed to investigate the prevalence of self-re-
ported trouble sleeping due to dental problems and whether
it has an association with oral conditions in schoolchildren.
The main results revealed that untreated dental caries and its
clinical consequences were associated with self-reported trou-
ble sleeping in schoolchildren. Thus, oral health influences
children’s general health and quality of life. Sleep deprivation,
especially in children and adolescents, may lead to low con-
centration and fatigue during the day and affect the child’s
mood and temperament."*>'®" Insuflicient sleep can com-
promise school performance, in addition to inducing higher
rates of school absenteeism.?*?!

In the present study, almost one-third of the children
declared having trouble sleeping due to dental problems.
Oral conditions had an impact on the sleep of 6.6% of children
aged 2 to 5 years.” Souza et al.® showed that the incidence of
sleep problems due to dental issues was 33% in 12-year-olds.
The study by Lima et al.’found a higher prevalence of sleep
problems due to dental issues, with 72.8% in children aged
8 to 10 years. Given the importance of sleep for the devel-
opment and growth of children,"** these results highlight the
value of health promotion, as well as early diagnosis of oral
conditions, since their treatment may help establish a better
quality of childhood sleep.

Untreated dental caries in deciduous and/or permanent teeth
led children to have greater chances of reporting trouble sleep-
ing due to dental problems. This result corroborates the study
by Souza et al.® According to the authors, this finding can be
explained by the greater discomfort and irritation generated by
the condition, causing a negative impact on sleep. Lima et al.'®
also identified that children aged 6 to 10 years with untreated
dental caries demonstrated more trouble sleeping, compromising
memory consolidation and learning. Piovesan et al.'? revealed
that children with advanced dental caries were more likely to
report trouble sleeping. Consequently, the treatment of these
lesions should be prioritized, aiming not only at reestablish-
ing the esthetic and mechanical functions but also at allowing
these patients to perform their daily activities.

The PUFA/pufa index is an excellent indicator of the sever-
ity of oral health neglect.”? In the present study, the clinical
consequences of untreated dental caries in both deciduous and
permanent teeth were associated with trouble sleeping due to
dental problems among schoolchildren. Mota-Veloso et al.'! also
found that the clinical consequences of untreated caries may
have a negative impact on functional limitations, such as trou-
ble sleeping, in children aged 8—10 years. These results empha-
size the importance of immediate care for the consequences of

dental caries in children and represent a crucial indicator for
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Table 2 Unadjusted and adjusted multivariate logistic regression models for independent variables associated
with trouble sleeping among schoolchildren. Florianépolis, Brazil (n=1,589).

Trouble sleeping Unadjusted Adjusted

e | no | orema) or 657

Gender

Female 278 (30.3) 638 (69.7) 1

Male 171 (25.4) 502 (74.6) 1.11(0.88-1.40) 0.35 -
Age (years)

8 159 (29.8) 374 (70.2) 1

9 163(28.6) | 407 (71.4) | 0.94(0.71-1.24) 0.67

10 127 (26.1) 359 (73.9) 0.84 (0.63-1.13) 0.26 -
Caries experience

No 160 (23.3) 526 (76.7) 1

Yes 289 (32) 614 (68) 0.86 (0.59-1.25) 0.44 -
Untreated dental caries

No 206 (22.9) | 692 (77.1) 1 1

Yes 243 (35.2) 448 (64.8) 1.47 (1.02-2.13) 0.04 1.32 (1.05-1.67) 0.02
PUFA/pufa index®

No 313(25.2) 931 (74.8) 1 1

Yes 136 (39.4) 209 (60.6) 1.85(1.24-2.42) <0.01 1.89 (1.45-2.46) <0.01
Toothache

No 108 (14) 662 (86) 1

Yes 341 (41.6) | 478(58.4) | 1.01(0.80-1.29) 0.85 -
TDI*

No 119 (10.4) | 1,021 (89.6) 1

Yes 400 (89) 49 (11) 1.10(0.76-1.59) 0.61 -

*TDI: traumatic dental injury; *PUFA/pufa: presence of pulpal involvement (P/p); ulceration of tissues due to tooth fragments from decayed
crowns (U/u); fistula (F/f); and abscesses (A/a); OR: Odds Ratio; 95%Cl: 95% confidence interval.

the establishment of priorities in public health services and for
clinical decision-making.'!

Contrary to previous studies,”* this research found no
association between trouble sleeping due to dental problems
and prevalence of toothache. Nevertheless, pain can be defined
as an unpleasant experience, interfering with the individual’s
behavior and activities.”! Also, evidence has shown that pain
may have a two-dimensional relationship with poor sleep qual-
ity, as pain may have a negative influence on sleep duration and
inadequate sleep may increase pain sensitivity.>>*

TDI was not associated with trouble sleeping due to dental
problems in the present study. This result could be explained by
the low prevalence of schoolchildren with TDI. Moreover, pre-
vious reports indicated that TDI did not have a negative impact
on the quality of life of children aged 8 to 10 years, which

includes sleep-related problems.”” Small fractures and some

minor trauma might not cause postoperative pain and were
not mentioned by the children and their parents; therefore,
they might not affect children’s sleep patterns.”

Dental caries prevention and the proper treatment of this
condition goes beyond the functional and esthetic recovery of
teeth. Oral health transcends the oral environment, influencing
the general health of the individual.?® Evidence has also shown
that oral conditions during childhood can have repercussions
in adulthood.” Considering this information, we emphasize
the importance of periodic visits to the dentist and treatment
of oral conditions in children, given their short- and long-term
consequences, which include trouble sleeping.

Some limitations of the present study should be discussed.
The cross-sectional study design did not allow us to estimate
the causality between the explanatory variables and the out-

come. Thus, long-term longitudinal studies are necessary to
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estimate better the association between these oral conditions
and trouble sleeping. Also, the evaluation of trouble sleeping
was not based on a specific instrument to assess sleep disor-
ders. However, to the best of our knowledge, there was no val-
idated assessment tool for this purpose in Brazil at the time of
data collection. Furthermore, the present study included only
children from public schools; therefore, inferences should be
made with caution.

In conclusion, the findings of the present study suggest that
self-reported trouble sleeping due to dental problems is associ-
ated with untreated dental caries and its clinical consequences
in schoolchildren aged 8 to 10 years, and its prevalence is in
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