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ABSTRACT
Objective: Determinants for orofacial pain, headache, morning headache and painful signs of temporo-
mandibular disorders (TMD) were investigated in prepubertal children.
Material and methods: The participants were a population sample of 439 children aged 6–8 years.
Craniofacial pains, eating meals and snacks, sleep bruxism, sleep quality, sleep-disordered breathing
(SDB), psychological well-being, parental education and household income were assessed by question-
naires filled out by the parents. Sleep duration was assessed using a combined heart rate and move-
ment sensor and clinical signs of TMD and dental occlusion by a dentist. The determinants of pain
conditions were analyzed using logistic regression.
Results: Of all 439 children, 26% had experienced orofacial pain and 31% headache during the past 3
months, 17% had suffered morning headache weekly and 13% had painful signs of TMD in a clinical
examination. Restless sleep was associated with increased risk of orofacial pain, the painful signs of
TMD and restless sleep with increased risk of headache and restless sleep, sleep bruxism and skipping
meals with increased risk of morning headache after adjustment for other independent determinants
of these pain conditions. Headache was associated with increased risk for painful signs of TMD.
Conclusions: Craniofacial pains are common among prepubertal children. Prepubertal children with
sleep bruxism, restless sleep and skipping meals have increased likelihood of craniofacial pains.
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Introduction

Craniofacial pain is a topographic term, which includes a
great diversity of painful conditions in the cranium and face
[1]. Craniofacial pains are common among children, headache
being the most frequent of them [2,3]. The reported preva-
lence of paediatric headache varies greatly, between 6% and
82% depending on children’s age, the definition criteria of
headache and, possibly, also the follow-up time frame (past
three or six months) in different studies [4–7]. Tension-type
headache and migraine are the most common types of head-
aches in children 7 years of age in Finland [8]. Altogether
52% of Finnish 7-year-old children suffer from headache, and
6% of those have migraine [5]. We have previously reported
that 32% of children 6–8 years of age have experienced
headache during the past 3 months [9]. However, there are
no studies on the prevalence of morning headache in chil-
dren. Orofacial pain originates from the mouth, teeth, jaws
and face and is caused by an injury, infection, nerve disorder
or, sometimes, the reason may be unknown. Moreover, orofa-
cial pain is one of the symptoms of temporomandibular dis-
orders (TMD) which include several musculoskeletal and

neuromuscular symptoms and clinical signs that involve the
masticatory muscles, the temporomandibular joints and asso-
ciated structures [10]. According to our previous report, 26%
of Finnish children 6–8 years of age have experienced orofa-
cial pain and 14% painful signs of TMD during the previous
3 months [9].

Sleep disorders, such as insomnia, insufficient sleep, rest-
less sleep, anxiety related to sleep, nightmares and other par-
asomnias, but also sleep-disordered breathing (SDB), have
been associated with headache in children [11–13]. SDB rep-
resents a continuum of symptoms from simple snoring to
obstructive sleep apnoea syndrome and is one of the most
common sleep disturbances [14]. Sleep disorders have also
been associated with orofacial pain and TMD among children
[15] and with sleep bruxism [16–18]. Moreover, TMD, maloc-
clusions and sleep bruxism have been associated with head-
ache among them [19,20]. A systematic polysomnographic
study in adults showed that morning headache was associ-
ated with decreased total sleep time and sleep efficiency
[21]. However, there are no studies of such relationships
among children. Moreover, skipping meals [22] and a
decreased socioeconomic status [23,24] have been associated

CONTACT Anu Vierola anu.vierola@pp.inet.fi Department of Dentistry and Biomedicine/Physiology, University of Eastern Finland, PO Box 1627, Kuopio
70211, Finland�Last two researchers in the list of co-authors (MN and TAL) share the last authorship.
� 2017 Acta Odontologica Scandinavica Society

ACTA ODONTOLOGICA SCANDINAVICA, 2017
VOL. 75, NO. 6, 453–460
https://doi.org/10.1080/00016357.2017.1339908

http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2017.1339908&domain=pdf
http://www.tandfonline.com


with increased prevalence of headache among children and
adolescents [22]. Moreover, psychic stress and anxiety play a
role not only in headache but also in orofacial pain and TMD
already in childhood [3,25,26]. Other possible etiological fac-
tors in orofacial pain and TMD include different structural
parameters, occlusal interferences and environmental factors
[27]. We have previously shown that children having head-
ache, back or neck–shoulder pain or palpation tenderness in
trapezius muscles were more likely to have clinical signs of
TMD than those without such symptoms [9].

Although determinants for craniofacial pains in childhood
have been examined, studies have mainly focused on head-
aches in general. For example, the role of biological and life-
style-related factors behind morning headache appears to be
unknown. Due to the various aetiologies of craniofacial pains,
it is important to study their determinants separately.
Moreover, the results of a 13-year follow-up study showed
that headache at least once a week at the age of 8–14 years
predicted headache in adulthood [28], which emphasizes the
importance of early identification of determinants of head-
ache and other craniofacial pains already in childhood. We
therefore investigated determinants for craniofacial pains in a
population sample of children 6–8 years of age.

Materials and methods

Study design and study population

The present analyses are based on the baseline data of the
Physical Activity and Nutrition in Children (PANIC) Study,
which is an ongoing physical activity and dietary intervention
study in a population sample of primary-school children from
the city of Kuopio, Finland. Altogether, 736 children, 6–8 years
of age, were invited to participate in the study by letters deliv-
ered to the parents via public schools of Kuopio. Of the
invited children, 512 (70%) participated in the baseline exami-
nations that were conducted in 2007–2009. The participants
did not differ in sex distribution or age from the non-partici-
pants based on available school health examination data (data
not shown). Complete data on pain conditions were available
for 439 children (208 girls, 231 boys) who were included in
the final study population. These 439 children did not differ in
any variable used in the analyses from the 73 children who
were excluded (data not shown). From these 439 children,
data on sleep duration, sleep bruxism, clinical signs of TMD,
crossbite, the use of occlusal appliance and parental educa-
tion were available for all children, eating frequency for 420
children, sleep quality for 375 children, SDB for 417 children,
psychological well-being for 404 children and household
income for 368 children. We excluded children with missing
data on these variables in statistical analyses. All participating
children and their parents gave their informed consent. The
study protocol was approved by the Research Ethics
Committee of Hospital District of Northern Savo in 2006.

Assessments of pain conditions

Pain was assessed by a questionnaire filled out by the
parents [9]. The questionnaire was designed to assess the

prevalence of pain conditions in general populations of chil-
dren. The questionnaire was partly based on the pain ques-
tionnaire of the Finnish Association for the Study of Pain. The
parents filled out the questionnaire during their children’s
clinical oral health examination or at home after the study
visit and returned the questionnaire either by mail or at the
next examination visit. The parents were asked whether their
children had experienced pain within the past 3 months and
the locations of pains. Pain existing in the forehead, temple,
cheeks, temporomandibular joints or mandible on the right
or left side was asked, and pain existing in at least one area
was defined as orofacial pain. Correspondingly, pain in the
crown, occiput, forehead, temple, cheeks, temporomandibular
joints and mandible on the right or left side was asked, and
was defined as headache [9]. Morning headache was
assessed using a sleep questionnaire filled out by the parents
[29]. The questionnaire was partly based on a validated
Nordic sleep questionnaire [30]. The parents were asked how
often their children had headache in the mornings (never,
seldom, 1–2 times/week, 3–4 times/week and 6–7 times/
week). The children were defined to have morning headache
if it existed at least once a week.

Assessment of painful signs of TMD

All clinical TMD examinations were carried out by one dentist
who was trained before the beginning of the study by a
TMD specialist. Palpation tenderness in the masticatory
muscles and temporomandibular joints and pain in mandible
movement on the right or left side were examined. At least
one painful sign in any of these locations or during the jaw
movements was defined as a painful sign of TMD. At the
beginning of each examination day, a digital scale was used
to ensure that approximately the same pressure was applied
during the palpation of the muscle sites (1 kg) and the joints
(0.5 kg). A detailed description of the assessment of clinical
signs of TMD has been published earlier [9].

Assessment of dental occlusion

One orthodontist evaluated dental occlusion clinically using a
standard orthodontic screening method [29]. Dental occlu-
sion was assessed in the intercuspal position according to
the modified method of Bj€ork [31]. Previous or ongoing
orthodontic treatment was checked from dental recordings.

Assessment of sleep and associated factors

Sleep duration was assessed by a combined heart rate and
movement sensor (Actiheart, CamNtech, Cambridge, UK)
which was set to record in 60-s epochs [32]. It was posi-
tioned on the chest with two standard electrocardiogram
(ECG) electrodes (Bio Protech Inc., Munmak-eup, South
Korea). Sleep was registered for 1–7 days and for at least
2 days in 85% of the children. Sleep duration was analyzed
manually from the heart rate and movement data by one
exercise specialist and was confirmed by one physician, if
needed. The quality of sleep was assessed by a questionnaire
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filled out by the parents [29]. The parents were asked how
their child usually slept after falling asleep (1¼ very peace-
fully, 2¼ quite peacefully, 3¼ sometimes peacefully and
sometimes restlessly, 4¼quite restlessly, 5¼ very restlessly).
Children with scores 3–5 were defined having restless sleep.
SDB and sleep bruxism were also assessed by a questionnaire
filled out by the parents [29,30]. SDB was defined as apnoeas,
frequent or loud snoring, or nocturnal mouth breathing
observed by the parents. Children were defined having sleep
bruxism if they had it at least once a week.

Assessment of dietary factors

Dietary factors were assessed by food records on four con-
secutive days [33]. Records of two weekdays and two week-
end days and those of three weekdays and one weekend
day were included in the analyses. Breakfast, lunch and din-
ner were classified as meals and all other eating and drinking
occasions as snacks. Skipping one or more meals during the
4-day recording period was coded as skipping meals.

Assessment of socioeconomic position

The parents were asked to report in a questionnaire their
annual household income (�30,000e, 30,001–60,000e and
�60,001e) and their highest completed or ongoing educa-
tional degrees (vocational school or less, polytechnic, univer-
sity). The degree of the more educated parent was used in
the analyses.

Assessment of psychological well-being

The parents filled out a questionnaire that included 19 items
on their children’s psychological well-being during the last 3
months (timidity, tearfulness uncertainty, anxiety, frustration,
depression, restlessness, squeamishness or anger, aggressive-
ness, difficulties in concentration, problems in concentration
at homework, difficulties in home work, unwillingness to go
to school, troublemaking in school class, discouragement,
feeling of inferiority, forgetting things, sleeping disorders, dif-
ficulties to do same things as other children of same age).
Each item was rated on a 5-point scale (0¼not at all,
1¼once or twice during the previous 3 months,
2¼ sometimes, 3¼often, 4¼ every day or almost every day).
The psychological well-being score was calculated by sum-
ming up the scores of each item and thus ranged 0–76.
A higher score indicated a lower psychological well-being.

Statistical methods

All statistical analyses were performed using the SPSS
Statistics for Windows, Version 21.0 (SPSS Inc., Chicago, IL).
Difference in age between girls and boys was analyzed with
the independent samples t-test. Due to skewed distributions,
the Mann–Whitney U test was used to analyze differences in
sleep duration and psychological well-being between girls
and boys. Differences in skipping meals, the prevalence of
SDB and sleep bruxism, crossbite, the use of occlusal

appliance, household income, parental education and the
prevalence of pain conditions between girls and boys were
examined using the v2 test. The determinants of orofacial
pain, headache, morning headache and painful signs of TMD
were studied using logistic regression analysis adjusted for
age and gender (Model 1) and additionally for all statistically
significant determinants of these pain conditions from age-
and gender-adjusted models (Model 2). Only determinants
that showed statistically significant associations with these
pain conditions are presented in the tables.

Results

Characteristics of children

Of all 439 children, 26% had experienced orofacial pain and
31% headache during the past 3 months and 17% had expe-
rienced morning headache on a weekly basis. Altogether
13% of the children had painful signs of TMD in the clinical
examination. There were no statistically significant differences
in the prevalences or potential determinants of pain condi-
tions between the girls and the boys (Table 1).

Determinants for orofacial pain

Restless sleep was associated with increased risk of orofacial
pain after adjustment for age and gender (Table 2). This asso-
ciation remained statistically significant after further adjust-
ment for other risk factors for restless sleep (Table 3).

Determinants for headache

The painful signs of TMD and restless sleep were associated
with increased risk of headache after adjustment for age and
gender (Table 2). These associations were even stronger after
further adjustment for other risk factors for headache (Table 3).

Determinants for morning headache

Skipping meals, restless sleep, sleep bruxism and lower house-
hold income were associated with increased risk of morning
headache after adjustment for age and gender (Table 2). The
association of household income was no longer statistically
significant and the associations of restless sleep and sleep
bruxism weakened slightly after additional adjustment for
other risk factors for morning headache (Table 3).

Determinants for painful signs of TMD

Children with headache had a 2.25 (95% confidence interval
1.26–4.01, p¼ .006) times higher risk of painful signs of TMD
than children without headache. Other determinants were
not associated with the risk of painful signs of TMD (data not
shown).

Discussion

The present study showed that craniofacial pains are common
in a general population of Finnish children 6–8 years of age.
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About fourth of the children had experienced orofacial pain
and almost third of them had experienced headache during
the past 3 months, almost fifth of them had experienced
morning headache on a weekly basis and over tenth of the
children had at least one painful sign of TMD in the clinical
examination. Restless sleep was associated with increased
risk of orofacial pain. The painful signs of TMD and restless

sleep were associated with increased risk of headache.
Skipping meals, restless sleep and sleep bruxism were related
to increased risk of morning headache.

Studies among adults and adolescents have shown that
sleep and headache have an intricate and bilateral relation-
ship [17,34]. Excessive, reduced or disrupted sleep, increased
deep sleep, sleep bruxism, SDB and especially the most

Table 1. Basic characteristics of children.

All children (n¼ 439) Girls (n¼ 208) Boys (n¼ 231) p Value for differencea

Age 7.6 (0.4) 7.6 (0.4) 7.6 (0.4) .270
Crossbite 65 (15) 32 (15) 33 (14) .474
Occlusal appliance 29 (7) 15 (7) 14 (6) .415
Sleep durationb (h/d) 9.6 (0.5) 9.7 (0.5) 9.6 (0.5) .279
Sleep quality

Peaceful/quite peaceful sleep 307 (70) 146 (70) 161 (70) –
Restless sleep 68 (16) 35 (17) 33 (14) .559

Sleep bruxism
No 245 (56) 116 (56) 129 (56) –
Yes 194 (44) 92 (44) 102 (44) .987

Sleep-disordered breathing
No 375 (85) 180 (87) 195 (84) –
Yes 42 (10) 18 (9) 24 (10) .527

Eating meals
3 meals daily 163 (59) 81 (39) 82 (36) –
<3 meals daily 257 (37) 121 (58) 136 (59) .602

Psychological well-being mean 10.4 (9.5) 10.8 (9.6) 10.0 (9.3) .429
Household income

�30,000e 78 (18%) 46 (26%) 32 (17%) –
30,001–60,000e 155 (35%) 67 (38%) 88 (46%) –
�60,001e 135 (31%) 64 (36%) 71 (37%) .074

Parental education
Vocational school or less 84 (19%) 37 (18%) 47 (20%) –
Vocational high school 195 (44%) 93 (45%) 102 (44%) –
University 157 (36%) 75 (37%) 82 (36%) .832

Pains
Orofacial painc 115 (26%) 52 (25%) 63 (27%) .320
Headachec 138 (31%) 70 (33%) 68 (30%) .532
Morning headached 73 (17%) 33 (16%) 40 (17%) .454
Painful signs of TMD 55 (13%) 32 (15%) 23 (10%) .154

Values are means (standard deviation, SD) or n (%).
aDifference between boys and girls from Pearson’s v2 test and from t-test for independent samples.
bSleep duration was assessed by the combined heart rate and movement sensor (Actiheart, CamNtech Cambridge, UK) which was set to
record in 60-s epochs [31].

cPain during the past 3 months reported by the parents.
dAt least once a week reported by parents.

Table 2. Determinants for craniofacial pains among 439 children after adjustment for age and gender.

Orofacial pain Headache Morning headache

Determinants OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Painful signs of TMDa
No 1.00 – 1.00 – 1.00 –
Yes 1.65 (0.90–3.02) .107 2.29 (1.28–4.08) .005 1.52 (0.75–3.05) .245

Sleep quality
Peaceful/quite peaceful sleep 1.00 – 1.00 – 1.00 –
Restless sleep 2.02 (1.21–3.38) .007 1.86 (1.13–3.05) .015 3.73 (2.13–6.50) <.001

Sleep bruxism
No 1.00 – 1.00 – 1.00 –
Yes 1.31 (0.84–2.04) .237 1.38 (0.90–2.11) .140 4.12(2.42–6.97) <.001

Eating meals
All 3 meals/day 1.00 – 1.00 – 1.00 –
<3 meals/day 1.10 (0.71–1.72) .666 1.17 (0.76–1.79) .473 2.33 (1.28–4.25) .006

Household income
�30,000e 1.00 – 1.00 – 1.00 –
30,001–60,000e 1.36 (077–2.41) .289 1.03 (0.60–1.75) .927 0.47 (0.25–0.87) .017
�60,001e 0.81 (0.44–1.48) .492 0.80 (0.42–1.28) .267 0.38 (0.20–0.73) .004

Values are odds ratios (OR) and their 95% confidence intervals (CI) from logistic regression models adjusted for age and gender. There were 115 children with
orofacial pain, 138 children with headache and 73 children with morning headache in these analyses.
aTemporomandibular disorders.
Significances are presented in bold.
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severe manifestation of it, sleep apnoea, have been found to
be associated with increased risk of headache even in child-
hood [11,13,20,35]. We found that restless sleep was associ-
ated with increased risk of orofacial pain, headache and
morning headache in children. These results are consistent
with the observation of other studies among children [13,36].
However, sleep duration or SDB was not related to any pain
condition in our study sample. One reason for this may be
that only 10% of the children slept less than 9 h per night or
had SDB [29], and because of the low proportion of such
children the possible relationships did not show in the statis-
tical analyses. Headache has been reported to be approxi-
mately three times more common among children with sleep
bruxism than among those without it [20]. We found that
sleep bruxism was related to increased risk of morning head-
ache but not headache in general. Earlier studies that have
reported the association between sleep bruxism and
increased risk of morning headache have been conducted in
adults [37,38]. There are no previous reports on the associa-
tions of sleep bruxism with morning headache in population
samples of children.

A previous study showed that adolescents who skipped
meals, especially breakfast, were more likely to have head-
ache than those who had regular eating habits [22].
Moreover, fasting and skipping meals have been reported to
trigger headache in children [39]. These findings suggest that
skipping meals, especially breakfast, predisposes to headache
or regular eating reduces the occurrence of headache. We
found that skipping meals was associated with increased risk
for morning headache in children. However, we cannot con-
clude whether skipping meals predisposes to morning head-
ache or morning headache causes skipping breakfast
because of our cross-sectional study design. The explanations
for the association between skipping meals and morning
headache are not yet clear. One possible reason could be
that the activity of sympathetic nervous system increases due
to prolonged fasting, which may result in headaches, particu-
larly in the mornings. Another explanation could be that
skipping meals increases snacking, worsens diet quality and

causes fluctuation in plasma glucose levels and thereby
results in headaches.

Studies have shown that individuals at lower socioeco-
nomic levels are twice more likely to have headache than
those at higher levels [40,41]. The findings of this study indi-
cate that children whose family had a low income were more
likely to have morning headache than those whose family
income was high. However, this association did not remain
after controlling for skipping meals, sleep quality and sleep
bruxism. This observation suggests that a lower household
income is not an independent determinant of morning head-
ache. Although a lower socioeconomic position predisposes
children to headache, also many other environmental, bio-
logical and psychological factors related to a lower socioeco-
nomic position may play a role in the etiology of headache
[42,43]. A study showed that children and adolescents with a
lower socioeconomic position were more likely to have psy-
chological problems [44]. However, we found no association
between psychological well-being and pain conditions in
children.

Of the clinical signs of TMD, palpation tenderness in mas-
ticatory muscles and temporomandibular joints and pain in
mandible movements are classified as the painful signs of
TMD [45]. In the present study, the painful signs of TMD
were associated with headache, which is in accordance with
the results of earlier studies in children [46,47]. Surprisingly,
sleep bruxism was not associated with the painful signs of
TMD or orofacial pain, although a previous study among chil-
dren and adolescents 11–15 years of age showed that brux-
ism, reported by the children themselves, was related to
TMD and orofacial pain [3]. One reason for not finding such
an association in the present study may be that bruxism was
assessed using a questionnaire filled out by the parents that
may have reduced the likelihood to identify children with
bruxism correctly. Secondly, we did not assess the clinical
signs of bruxism, such as excess tooth wear. However, clinical
examination has not been performed by some other research
groups [3], either. There are several studies on sleep bruxism
as a sign or cause of TMD, even in paediatric populations,

Table 3. Risk factors for craniofacial pains after adjustment for other statistically significant determinants of pains.

Orofacial pain Headache Morning headache

Determinants OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Painful signs of TMDa
No – – 1.00 – – –
Yes – – 2.39 (1.33–4.27) 003 – –

Sleep quality
Peaceful/quite peaceful sleep 1.00 – 1.00 – 1.00 –
Restless sleep 2.02 (1.21–3.38) .007 1.95 (1.18–3.29) .009 2.95 (1.56–5.55) .001

Sleep bruxism
No – – – – 1.00 –
Yes – – – – 2.97 (1.68–5.26) <.001

Eating meals
All 3 meals/day – – – – 1.00 –
<3 meals/day – – – – 2.27 (1.21–4.28) .011

Household income
�30,000e – – – – 1.00 –
30,001–60,000e – – – – 0.62 (0.31–1.23) .172
�60,001e – – – – 0.50 (0.24–1.03) .061

Values are odds ratios (OR) and their 95% confidence intervals (CI) from multiple logistic regression models adjusted for age and gender and additionally for all
statistically significant determinants of any pain condition from age- and gender-adjusted models (Table 1).
aTemporomandibular disorders.
Significances are presented in bold.
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suggesting that sleep bruxism may have a role in the genesis
of myogenic forms of TMD due to masticatory muscle hyper-
activity and consequent overloading of the muscles during
sleep [48,49]. Nevertheless, TMD pain and masticatory muscle
pain related to sleep bruxism may be different entities; most
adult TMD patients report a peak in pain intensity in the
afternoon and towards the evening, whereas sleep bruxists
report transient masseter and temporalis muscle pain or sore-
ness mainly in the morning [50,51]. In line with previous
results among adults [50,51], we found that sleep bruxism
was associated with increased risk of morning headache in
prepubertal children.

The strengths of our study include a relatively large and
representative study population of mainly prepubertal chil-
dren. The prevalence and risk factors of craniofacial pain con-
ditions were assessed using questionnaires and clinical
examinations. The assessment of pain using a questionnaire
filled out by parents may be considered a weakness of the
study, because some parents may have over- or underesti-
mated their children’s pain. However, questionnaires filled
out by the parents are the only realistic measures of various
pain conditions in a large population study among children.
The pain questionnaire was designed to assess the preva-
lence of various pain conditions in the present epidemio-
logical study in a general population of children by utilizing
the questions of the pain questionnaire of the Finnish
Association for the Study of Pain (www.skty.org) and a vali-
dated and generally used RDC/TMD scoring [45] regarding
pain in the head and face as well as pain intensity. The sleep
questionnaire was based on a Nordic Sleep Questionnaire
which includes adequately accurate and widely used items to
detect SDB [30]. Altogether, although our questionnaires,
including the sleep questionnaire [30], were not validated as
their own right, the questions were mainly adopted from
validated questionnaires to meet the demands of the study
carried out in a large population sample of children.

Children were considered to have orofacial pain if they
had it in any of the predefined orofacial areas and, corres-
pondingly, headache if they had it in any of the predefined
areas of the head. We considered such a definition accurate
enough for the purpose. The 3-month period for recalling
orofacial pain and headache in the present study is compar-
able to the periods used in earlier studies [2,52,53].
Headache existing in the mornings at least once a week was
defined as morning headache. A weakness of our study may
be that we had no specific and validated measures of psy-
chological factors, such as anxiety and depression, but
assessed overall psychological well-being by a questionnaire
on 19 items. However, we feel that this score describes the
overall well-being of the participants relatively well. At the
time of planning the PANIC study in 2006–2007 we found no
suitable validated questionnaires to investigate psychological
well-being in a population sample of young Finnish children.
We, therefore, decided to develop a questionnaire specifically
for our epidemiological study in a general population of
young children. In line with other questionnaires in our study
we used a 3-month period for recalling psychological well-
being.

We used Research Diagnostic Criteria for TMD (RDC/TMD)
[45] to assess the painful signs of TMD, except that the
intraoral palpation of the lateral pterygoid muscle and the
tendon of the temporalis muscle was not performed because
of technical difficulties related to the young age and, conse-
quently, small size of those structures of the children.
Moreover, we used clinical signs but not symptoms or psy-
chosocial factors to define TMD as suggested by the RDC/
TMD. Thus, the children were not classified according to the
complete diagnostic criteria of TMD, which may be consid-
ered a limitation of the study. The clinical signs of TMD were
examined once for each child by one dentist, who was
trained before beginning of the study by a TMD specialist.
We, therefore, did not have problems related to decreased
intra- and inter-observer reliability that is typical in studies
including more than one person carrying out examinations.
Moreover, we used a digital scale at the beginning of each
examination day to ensure the same pressure applied during
the palpation of the muscles and the joints. We had no
opportunity to conduct demanding polysomnographic
examinations to expose the sleep disorders, including SDB,
sleep quality and sleep bruxism, but they were assessed by
the questionnaires filled out by the parents because of the
large study sample of mainly healthy children. International
authorities have stated that questionnaires can be used in
assessing sleep disorders, although polysomnography is the
best available method for this purpose [30,54]. Finally, the
cross-sectional design did not allow us to study the time
order of the associations. Accordingly, some determinants of
pain conditions may not be the cause but the result of these
pain conditions.

The current study suggests that craniofacial pains are
common among children 6–8 years of age. Both behavioural
and life-style related factors are associated with pains.
Impaired sleep quality, sleep bruxism, skipping meals and
lower household income seem to be associated with
increased risk of craniofacial pains in prepubertal children.
Moreover, children with painful signs of TMD have increased
likelihood of headache. This study highlights the need of
paying attention to sleep quality and eating meals regularly
in avoiding craniofacial pains, especially morning headache.
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