
Social and behavioral risk factors for maxillary
incisor trauma in an adolescent Arab
population

National surveys (1, 2) and examinations of population-
based samples (3, 4) conclude that about 15% of young
adolescent subjects demonstrate clinical signs of trau-
matic injuries to the permanent incisors. Similar preva-
lence in representative groups of schoolchildren has been
found to vary between 10% and 25% (5–14). The
extreme prevalence of 35% in a population of Thai
school children (15) may be attributed to abnormal
habits of dental misuse and accidental biting of hard
material (15). The costs associated with meeting the
annual need for treatment in a given trauma population
has been estimated as considerable (16).

There is agreement that injuries occur more frequently
to the maxillary than the mandibular incisors (1, 2, 4, 5,
7, 12, 14), and that the central incisors are affected more
often than the lateral incisors (2, 4–7, 12, 14). A likely
explanation is the low prevalence of Class III malocclu-
sions (17), implying natural protection of the mandibular

incisors, combined with the relative prominence of the
maxillary central incisors. The agreement that overjet is a
risk factor, due to a larger mean overjet (4, 6, 7) or a
higher proportion of the largest overjet category follow-
ing dichotomization (3, 8, 9, 11–13, 15) in the subsamples
with trauma experience, or due to increased prevalence
of trauma experience with increasing intervals of overjet
(3, 4, 6, 18, 19), may therefore not be unexpected.
However, some studies have failed to detect lip incom-
petence as a risk factor (6, 7, 13), and results differ
regarding the relative importance of overjet and lip
incompetence (3, 4, 8, 11).

Very few studies disagree with the common finding
that boys are at increased risk of dental traumas prior to
adolescence (3, 8). One suggested unusually high fre-
quency of participation in sports among the girls in the
sample as a possible reason (3). The majority of the
injuries are due to falls or blows during regular activity,
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Abstract – Background/Aim: The majority of dental traumas are due to falls or
blows during regular activity, personal interaction and play inside or outside the
home, suggesting that behaviors associated with certain social conditions are
risk factors. Our purpose was to explore that hypothesis. Materials and
Methods: We examined a population-based sample of 1583 13–14-year-old
subjects in a classroom setting. Incisor trauma was scored according to the
National Institute of Dental Research index, and overjet was measured to the
nearest 0.5 mm. Presence of mesial migration and/or loss of first molars and/or
open caries in permanent teeth were recorded and categorized as increased caries
experience. Body mass index (BMI) was calculated from standardized
measurements of height and weight, as weight in kg height)1 in m2. Obesity was
scored if BMI exceeded 30. Information on participation in physical activities,
family income, and number of siblings was collected through subject and family
interview. Results and Conclusions: Univariate logistic regression detected
reduced trauma risk among subjects of high income families (P = 0.009) and
among subjects attending private schools (P = 0.026). Sports and physical
activities were more prevalent in boys than in girls (P = 0.000) and associated
with trauma in the sample as a whole (P = 0.001), but not separately in boys
and girls. No effect was detected of obesity, number of siblings and increased
caries experience. Univariate analyzes also detected increased trauma risk in
boys (P = 0.000) and in subjects with increasing intervals of overjet
(P = 0.000). Following use of multiple regressions with forward selection, only
male gender, increasing overjet, and high family income were included in the
final prediction model. Our findings suggest that behaviors associated with high
family income and private school attendance reduce the risk of incisor trauma
among adolescents in Kuwait, and that the gender difference in sports activities
is an unlikely explanation for the gender difference in trauma.



personal interaction or play inside (24–49%) or outside
(18–42%) the home (4, 8, 10, 13, 15). Sports activities
account for about 2–9% (4, 8, 10, 15) and traffic
accidents for about 1–10% (4, 8, 10, 15) of the injuries.
The injury prevalence may exceed population averages
among subjects engaging in impact-prone sports activi-
ties (20). However, while one study reported that most
traumas occurred among boys at school because of falls
while playing sports (14), increased physical activities
including sports participation has also been found to be
preventive in adolescents (8). The gender difference in
incisor trauma is therefore more likely to reflect behav-
ioral differences during regular social interactions than
differences in sports participation.

There are indications that dental traumas may be more
frequent among adolescents residing in socially deprived
areas (11), living in overcrowded households (11), or
growing up with a single parent or a step parent (10, 21,
22). A few recent reports also suggest that emotionally
stressed children (23) with conduct disorder (22) and peer
relationship problems (24) are at increased risk, and that
an association exists between increased caries experience
and dental injuries (14). However, results differ regarding
the effect of parent education (10, 21, 24) and socio-
economic background (9, 10, 12, 14, 21, 22). Similarly,
while some studies have detected obesity or overweight as
a risk factor (8, 10) others conclude that children with
normal height/weight proportions are equally likely to
experience dental trauma (21).

Taken together, existing information may indicate
that behaviors associated with certain conditions are risk
factors for incisor traumas. Our purpose was to explore
that hypothesis in a large, representative sample of
young adolescents.

Materials and methods

Sample

The subjects were selected from 13- to 14-year-old school
children in Kuwait following approval by the Ethics
Committee of Faculty of Dentistry, Kuwait University.
A stratified cluster sampling method was utilized (25),
defining the students in the government schools of each
of the six administrative areas of Kuwait as six strata,
and the students in the various private schools as the 7th
stratum. The number of students to be examined from
each stratum was estimated according to the propor-
tions, following random sampling procedures when
selecting the schools (clusters) from each stratum and
the students from each school. A total of 1583 subjects
(788 boys and 795 girls) of mean age 13.24 ± 0.42 years
were examined, representing about 6.7% of the target
population.

Data collection

Permission was obtained from the Research Department
of the Kuwaiti Ministry of Education to perform the
examinations during school hours. A well lit room was
provided by the school principal, and the students were
informed about their rights to participate.

Interviews
An Arabic speaking research assistant interviewed the
students and recorded their answers to standardized
questions regarding number of siblings, and amount and
type of physical activities. Those physically active, were
asked whether they participated in organized sports, in
football, or in other types of activities such as running,
bicycling, etc. They were also asked how many days per
week they were active, and whether or not they used
protective gear. The information on income was col-
lected through phone interview with the parents and
recorded as KD < 500, 500 < KD < 1000, 1000
< KD < 2000, and KD > 2000.

Height and weight examinations
An Arabic speaking research assistant recorded height
and weight. The subjects were asked to remove their
shoes before a bathroom scale was used to record their
weight to the nearest 0.5 kg. Similarly, their height was
measured to the nearest 0.5 cm using a cm band taped to
the wall and a rectangular wood block placed on top of
their skull, touching the band at a 90� angle.

Clinical examinations
Each of four orthodontists examined 25 subjects 1 day
per week for 16 weeks. The examinations were per-
formed in a regular room in each individual school,
without special lighting. Each maxillary incisor was
scored for presence and type of traumatic injury
according to the National Institute of Dental Research
(NIDR) index, which is based on clinical non-radio-
graphic evidence of tooth injury and treatment received,
including a positive history of injury obtained from the
subject (2). Care was made not to score enamel defects
attributed to abrasion during functional jaw movements
and small enamel chips caused by biting objects as dental
trauma (Fig. 1). Overjet (OJ) was measured to the
nearest half mm as the distance parallel to the occlusal
plane from the incisal edge of the most labial maxillary
central incisor to the most labial mandibular central
incisor using a ruler. Lip competence was evaluated with
the lips in rest position and scored as competent even in
subjects keeping them apart during the examination,
provided they could close the lips without noticeable
strain. If lip strain was evident upon closure, the lips
were scored as incompetent. The measurements for OJ
and lip competence were not made in subjects with a
history of orthodontic treatment (N = 66). Instead, OJ
was measured on pretreatment study models if available
(N = 56), or otherwise recorded as missing. Mesial
tipping and/or rotation of maxillary first molars and
mesial tipping of mandibular first molars concomitant
with reduced space mesial to the first molar in question
was scored as mesial migration. Missing first molars and
presence of permanent teeth with visible active caries
were also recorded.

Method error
Two sets of calibrations were performed prior to the
actual examinations. At the first set each examiner
examined the same 40 subjects. Following comparison of
the scores and adjustments of the criteria (Fig. 1),
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another 40 subjects were examined twice about 2 weeks
apart by all four examiners. The intraclass correlation
coefficients between the first and second scores of the
four examiners were 0.97 for OJ, 0.90 for lip competence,
ranged from 0.97 to complete agreement for the trauma
scores of the eight incisors, and ranged from 0.75 to
complete agreement for mesial migration and loss of first
molars as well as for presence of visible caries
(P = 0.000). Using anova structure, the pooled between
examiner intra class correlation coefficients were 0.97 for
OJ (P = 0.000), 0.90 for lip competence (P = 0.124),
varied from 0.98 to complete agreement for the trauma
scores (P = 0.183 and 0.098 for tooth 11 and 41), and
varied from 0.92 to complete agreement for mesial
migration and loss of first molars as well as for the
presence of visible caries (P = 0.000).

Data analyzes

Presence of traumatic injury was defined as positive
trauma score on any incisor. Increased caries experience
was defined as presence of mesial migration and/or loss
of any first molar and/or presence of open caries on any
permanent tooth. Body mass index (BMI) was calculated
according to the formula kg m)2 (26). Subjects were
categorized as thin with BMI < 18.5 and obese with
BMI > 30 (27). Number of siblings was categorized as
£4, as ‡5 but £8, and as ‡9, and number of days with
participation in physical activity as £3 and as ‡4. Chi-
square tests and univariate logistic regression analyzes
were administered to test the differences between subjects
with and without incisor trauma. Finally, stepwise
multiple logistic regressions were employed to develop
a prediction model. Variables were successively entered
into the models if their effects were significant at
P < 0.05. At each step the variable with the lowest
P-value was included. Previously entered variables were
excluded if their effects were no longer significant

(P > 0.05) upon inclusion of a new variable. The final
model was determined when no remaining variables had
a significant effect (P > 0.05).

Results

Effect of social parameters

The proportion of subjects with trauma differed among
the four income categories (P = 0.051). The lowest
proportion was detected in the highest category (9.0%),
with 11.8%, 15.2%, and 16.2% of the subjects in the
remaining categories being affected. Following dichoto-
mization, univariate logistic regression detected a signif-
icant relationship between family income of KD > 2000
and trauma (Table 1). The proportion of trauma was
similar among the subjects in the three sibling categories
(P = 0.442). However, trauma was less prevalent among
subjects attending private (8.9%) than public (15.2%)
schools (P = 0.026), and univariate logistic regression
detected a significant relationship between private school
attendance and trauma (Table 1).

Effect of behavioral parameters

No difference was detected in injury rate among the
subjects in the three BMI categories or between subjects
with and without increased caries experience. Physical
activity was more prevalent among boys than girls
(68.4% vs. 28.8%, P = 0.000). The injury rate was
similar among the boys who were (20.2%) and were not
(17.3%) physically active as well as among the girls who
were (11.4%) and were not (9.0%) physically active, and
no effect was detected of the different types of activity in
the boys and the girls. For the sample as a whole;
however, 17.6% of those reporting themselves as phys-
ically active were injured, as opposed to 11.5% of those
who said they were not (P = 0.001). Univariate logistic
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Fig. 1. Scoring of incisor trauma accord-
ing to the NIDR index incorporated into
the NHANES III US Survey. (a) Enam-
el/dentin fracture due to trauma of
11; (b) crown restoration following
crown fracture due to trauma of 11;
(c) composite restoration following
crown fracture due to trauma of 21;
(d & e) enamel defects of 11, 21 not due
to trauma but tooth abrasion during
function; (f) enamel defects of 11, 21
not due to trauma but chipping during
function; (g & h) enamel defects of 12, 21,
33, 42 not due to trauma but tooth
abrasion during function; (i) enamel
defect on 11 due to trauma, on 21, 32,
31 due to abrasion during function.
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regression detected a significant relationship between
physical activity and trauma for the whole sample
(Table 1), and a higher effect of participation in football
than of the two other categories (P = 0.000). However,
the effect was similar among those that were active £3
and ‡4 days per week. The use of protective gear was
very low, with 14 subjects reporting use of helmet and
three reporting use of mouth guard, and not accounted
for in the analyzes.

Prediction model

As previously documented (4), male gender (P = 0.000)
and increasing intervals of OJ (P = 0.000) were detected
as risk factors. The multivariate regression analyzes
showed that only gender, family income and increased
OJ were included in the final prediction model (Table 2).

Discussion

Our findings suggest that high family income is a
protective factor for dental traumas in children prior to
adolescence. One mechanism might be a possibly higher
level of parent education and socioeconomic status
among the high income families, which in turn might
have been conducive to improved parent education on
the significance of proper child behavior during leisure
activities and peer interactions. Another mechanism
might be that the children from the high income families
were more socially secure, and at less risk of reacting
violently in stress related situations. Very few studies
have found that higher parent education and socioeco-
nomic status are preventive factors (15). On the contrary,
several studies have failed to detect any effect of
increased parent education or the chosen socioeconomic
indicators (10, 12–14, 21, 23), and one study concluded
that high socioeconomic background (9) and higher level
of education (24) are risk factors. However, our finding

may indirectly support the common finding that trau-
matic injuries are more prevalent among children from
socially deprived areas and disadvantaged families (10,
11, 15, 21, 22). The same explanations may be offered for
the protective effect of private school attendance on
traumatic injuries to the teeth of the adolescents in our
sample. The reason for inclusion only of family income
in the final prediction model may be co-variation
between the two parameters, with high family income
being most important (Table 2).

A large follow-up evaluation of a population-based
birth cohort in Finland (28) concluded the lifetime
prevalence of dental trauma at 31 years of age was
associated with overweight, mental distress, lack of
physical activities, and low socioeconomic status. It
may therefore not be unusual that some studies have
detected overweight or obesity as a risk factor for
traumatic injuries in adolescents (8, 10). In keeping with
other studies (21) however, we did not detect such
associations in our adolescent sample. One explanation
might be minimal negative stigma of obesity in this
adolescent Arab population, with minimal impact of
obesity on the children’s ability to form interpersonal
contact and function well in society.

A previous study concludes that living in an over-
crowded household increases the risk of dental trauma
(11). However, very few studies have actually looked at
the effect of increasing number of siblings as a risk
factor. No such effect was detected in our sample.
A large family size may therefore not be associated with
increased sibling rivalry, domestic fighting, and a feeling
of deprivation in the adolescent population we sampled
from. We did not collect information on parent structure
in our sample. We could therefore not test the finding
that children from single parent household or from
families with a step parent are at increased risk of trauma
(10, 21, 22) in Arab populations.

The effect of increased physical activity and participa-
tion in sports as a risk factor for dental trauma is
controversial (3, 8, 28). A large follow-up study in adults
found that reduced physical activity was a risk factor (28),
and a study in adolescent suggests that participation in
sports actually may be a preventive factor (8). It may
therefore be speculated that increased physical activity is
conducive to improved motor skills and increased self
confidence, which in turn may reduce the risk of
accidental falls or violent incidents during interaction
and play with family and friends. Although the regression
analyzes did detect an effect of participation in sports and
other physical activities in our sample as a whole, the
number of days per week with activity had no effect, and
increased physical activity was not included in the final
prediction model (Table 2). Moreover, the difference in
dental trauma among those who were and were not
physically active (17.6% vs. 11.5%) could not explain the
previously reported gender difference in injury rate of
19.3% vs. 9.7% (4) of the subjects in our sample, since no
effect was detected of increased physical activities on
dental trauma in each subsample of boys and girls, despite
the large gender difference in physical activities.

We could not confirm the recent interesting finding
that increased experience of untreated caries is associated

Table 1. Social & behavioral parameters with significant effect
on incisor trauma in a population-based sample of 1583
adolescents. Results according to univariate logistic regression

Variable Effect (SE) Sign. Odds ratio (conf int)

Family income
1

0.61 (0.24) P = 0.009 1.84 (1.16–2.93)

School attendance
2

0.61 (0.27) P = 0.026 1.84 (1.08–3.13)

Participation sports
3

0.49 (0.15) P = 0.001 1.64 (1.23–2.17)

SE, standard error.
1
KD > 2000 vs. KD < 2000.

2
Private vs. public.

3
Yes vs. no.

Table 2. Variables included in the final prediction model for
maxillary incisor trauma in a population-based sample of 1583
adolescents. Results according to multivariate logistic regres-
sion

Variable Effect (SE) Sign. Odds ratio (conf int)

Gender 0.64 (0.24) P = 0.008 1.90 (1.18–3.03)

Income 0.71 (0.29) P = 0.016 2.03 (1.14–3.62)

OJ category 0.75 (0.32) P = 0.020 2.11 (1.13–3.96)

SE, standard error; OJ, overjet.
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with dental traumas in adolescents (14), suggesting that
the association between untreated caries and behaviors
conducive to dental trauma is unclear. However, it may
be criticized that this finding is based on inclusion of 85
subjects with mesial molar migration without concom-
itant scores for molar loss or untreated caries among the
330 subjects that met our definition for increased caries
experience, since we cannot rule out premature decidu-
ous molar extraction due to premolar agenesis. Only
seven of the 66 subjects with a history of orthodontic
treatment had experienced trauma. The injuries occurred
prior to orthodontics, and availability of pretreatment
study models allowed measurement of representative OJ.
Our findings regarding effect of OJ on dental trauma are
therefore likely to be valid.

Conclusions

Our findings suggest that behaviors associated with high
family income and private school attendance reduce the
risk of incisor trauma among adolescents in Kuwait,
and that the gender difference in sports activities is an
unlikely explanation for the gender difference in
trauma.
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