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Epidemiology of traumatic injuries to the
permanent incisors of 9-12-year-old
schoolchildren in Damascus, Syria
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Abstract This cross-sectional survey was carried out to
assess epidemiclogical data concerning dental injuries to the
permanent incisors of Syrian children. It included 1087
children aged 9 to 12 years, of both sexes, randomly
selected from public and private primary schools in Dam-
ascus. The response rate was 100%. The prevalence of
traumatic injuries to the permanent incisors rose from 5.2%
at the age of 9 years to 11.7% at the age of 12 years (P =
0.007). The difference in prevalence between boys and girls
was not statistically significant (P > 0.05). The majority
(59.8%) of children who had experienced injuries to the
permanent incisors reported that they were not taken to the
dentist for evaluation or treatment of the damage. Among
those children who had experienced traumatic injuries to the
teeth 93.1% presented with untreated damage. Because
some injuries were minor, such as small ename! fractures,
the proportion of children who needed treatment was 63.2%.
There was a tendency for children with an incisal overjet
greater than 5 mim to have experienced denta! injuries (P =
0.06). Children with inadequate lip coverage were more
likely to have experienced dentat injuries than those with
adequate lip coverage (P = 0.000). The most common
reported cause of injuries to the permanent incisors was
violence (42.5%), followed by traffic accidents (24.1%)
collisions with people or inanimate objects (16.0%) and falls
{9.1%). In conclusion, traumatic dental injury may pose a
serious dental public health problem.
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The combined impact of violence, traffic acci-
dents and sporting activitics has contributed
to the establishment of traumatic dental inju-
ries as a public dental health problem. In addi-
tion, the remarkable decline of the prevalence
and severity of dental caries amongst children
in many countries {1-5) may have made trau-
matic dental injuries the most serious public
dental health problem among youth in those
countries (6).

A number of factors need to be taken into
account when assessing whether or not a con-
dition is a public dental health problem. The
condition should be wide- spread in a popula-
tion; it may be life-threatening or have a sig-
nificant impact on individuals and society;
and a body of knowledge should exist about
its causation factors and treatment.

The prevalence of dental injurics is high
(7). A prospective research design study car-
ried out in Denmark, one of the few of this
type, has shown that half of all children are
likely to experience at least one dental injury
before leaving school (8). Recently, a careful-
ty carried out retrospective research design
using reliable dental records from Sweden
showed that 35% of 16-year-old children
studied had on one or more occasions sus-
tained dental injury (9). Lower percentages
were reported when the prevalence of dental
injuries was assessed using a cross-sectional
design, which probably grossly underestimat-
ed the prevalence (7).

Dental injury may have an impact on chil-
dren’s quality of life. The majority of dental
injuries involve the anterior teeth (7), which
may lead to restriction in biting, difficulty
speaking clearly, and feeling embarrassed to
show the teeth,

Due to its high prevalence, dental injury
accounts for a high percentage of complaints
in emergency dental services. Results of the
analysis of the emergency dental service at
The Royal Belfast Hospital for Sick Children
during 1987 showed that while toothache with

or without abscess resulting from caries repre-
sented 49% of the dental complaints, damage
to the teeth represented 39% (10). Similarly,
data from a consecutive series of patients in
an urban paediatric department in the United
States showed that of 1459 children treated,
541 (37%) had dental injuries (11). Further-
more, data from patients requiring after-hours
dental emergency services at the Children’s
Hospital of Buffalo, United States, showed
that the most commonly observed condition
presented for emergency care was traumatic
inpury to the teeth (12),

The treatment for dental injuries is known
(7). However, previous studies have reported
that treatment of demtal injury tends to be ne-
glected. In the United Kingdom, less than
20% of damaged teeth were treated among
children age 12 ycars or younger (13). Since
the most common type of injury to teeth is
enamel or enamel and dentine fractures
(7,12), it could be argued that minor damage
does not require treatment and thus treatment
was not neglected. This matter needs clarifi-
cation. Other types of injuries are fracture of
the teeth involving the pulp, discoloration,
luxation, intrusion and avulsion (7,13,14).

A body of knowledge exists on the causes
of dental injury. It is known that increased in-
cisal overjet of the teeth (7,13) and inadequate
lip coverage are significant predisposing fac-
tors for traumatic dental injury (7,15). Dental
clinics and hospital-based studies have report-
ed that falls and collisions, sporting activities,
violence and traffic accidents are the main
causes of injury to permanent incisors (7,16).
However, these data are not representative of
the population and selection bias may deter-
mine the frequency distribution of causative
factors for dental injury.

Iu summary, raumatic dental injury is
widespread in the population; it has both
physical and psychological effects, it is treat-
able; and, most importantly, it is prcventable.
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Thus, traumatic dental injury is a public dental
health problem.

Despite the importance of this problem,
there are few reports available on the epide-
miclogy of injuries to the teeth of children in
developing countries, in particular when com-
pared to epidemiological data on dental caries
and periodontal diseases. Also, the causes of
dental injuries have rarely been studied in
cross-sectional surveys including both devel-
oping and developed countries.

~ This study was carried out to obtain epide-
miological data concerning accidental and
non-accidental injuries to the permanent inci-
sors in Damascus, Syria.

Material and methods

A cross-sectional survey was carnied out in-
cluding children aged 9 to 12 years, of both
sexes, attending public and private primary
schools in Damascus. These children were
randomly selected to represent the population
of schoolchildren living in Damascus.

The size of the sample was calculated to
give a standard error of less than 25%. The
95% confidence interval level and a preva-
lence of dental injury of 10% were used for
the calculation (17). A correction factor equal
to 1.2 was applied to increase precision be-
cause a multi-stage rather than a random sam-
pling technique (18) was adopted. The
minimum sample size to satisfy the require-
ments was estimated to be 163 children at
each age.

A multi-stage sampling technique was
adopted to select the children. The first-stage
unit comprised all private and public primary
schools in Damascus. The second-stage unit
comprised all children within the selected
schools. Schools were selected at random.
Because the number of children differed from
school to school, an equal probability scheme

was adopted by sampling with a probability

proportional to school size. For example, if one
school had twice as many pupils as another it
was given twice the chance of being selected.
All children enrolled in the selected schools
were invited to participate in the survey. A
total of 1087 children were selected and invit-
ed to participate. Local authorities (Health
Council and the Education Council) provided
the ncccssary information for the
construction of a sample frame. The following
information was obtained: names of all
schools in Damascus, their addresses, and to-
tal number of students in each school by age.

A letter was sent 1o the parents of the se-
lected children explaining the aim, character-
istics and importance of the study, and asking
for their participation. Negative consent was
adopted, without any prejudice being attached
to the children who had opted not to partici-
pate.

Dental examinations were carried out by
two dentists who participated in a training and
calibration exercise for the criteria used to
identify dental injuries. Children were exam-
ined at school during class hours in a predeter-
mined order. Examiners wearing gloves carried
out the ¢linical examinations using a plane
mouth mirror and periodontal probe WHO 621.
A spot head-light provided a standardised
source of light for the examinations. The dental
exatnination included ooly upper and lower
permanent incisors. The criteria for traumatic
dental injuries used in the Children’s Dental
Health Survey in the United Kingdom were
adopted (13). Examiners recorded the type of
damage sustained, any treatment which had
been carried out, the treatment need, the size aof
incisal overjet and whether lip coverage was
adequate. Intra-and inter-examiner variability
was checked through duplicate examinations
of every 10th subject. Sociodemographic data
included age and sex. Other non-clinical data
collected were the causes of the dental injury
and dental visits due to the dental injury.
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Table 1. Frequency gistribution of age and sex in a sample of 1087
schoolchildren, amascus

Age and sex Frequency (n) Relative
frequency (%}

9years

Boys 131 121

Girls 17 108

Al 248 229
0 years

Boys 203 18.7

Girls 140 129

Al 343 318
11 years

Boys 207 18.0

Girls 127 1"y

Al i) 07
12 years

Boys 9 9.1

Girls 83 58

Al 162 149
912 yeais

Boys 640 889

Girls 447 411

Al 1087 1000

DNata analysis included descriptive statis-
tics {frequency distribution and cross-tabula-
tion). Statistical significance for the
association between the occurrence of dental
injuries and sex, age, incisal overjet size and
lip coverage was carried out using the chi
square test and Fisher’s exact test. The level
of significance set was P < (.03.

A sample of 90 children was used to test
administration, dental examination proce-
dures and questionnaires, as well as to train
the examiners. Research instruments were
shown to be applicable to Syria.

Results

A total of 1087 schoolchildren representing
165 000 children aged 9 to 12 years living

Table 2. Prevalence of traumatic injuries to the permanent
incisors in a sampie of 1087 schoolchildren aged 9 to 12, by age
and sex, Damascus

Ageandsex Dentalinjury Nodentalinjury  P-value for

n (%} n{%) Figher's exact test
9 vears
Boys 9(6.9) 122(93.9)
Girls 4{3.4) 113 (96.6} 0.264
All 13(5.2) 235(94.8)
10 years
Boys 1316.4) 190 (93.6)
Girls 10(7.1) 130 (92.8} 0.828
All. 23(8.7) 320(93.3)
11 years
Boys 24{116) 183 (68.4)
Girls 8(6.3) 19(93.7) 0.128
All 32{9.6) 302 (90.4)
12 years
Boys 12{121) 87 (87.9)
Girls 7{11.9) 56 (88.9} 10
All 19 (11.7) 143 {88.3)

‘P-value for x*test for trend for age = 0.007.

in Damascus, Syria, were examined and in-
terviewed in this cross-sectional survey;
58.9% of them were boys and 41.1% girls
(Table 1). Frequency distribution by age is
presented in Table |. The response rate was
100%. Because all the children enrolled in
selected schools wanted to participate in
the study, the sample size for the ages of 9
to 11 years was bigger than the estimated
minimum size to satisfy the requirements,
165 children of each age. However, only
162 12-year-old children were selected,
This was due to a smaller number of chil-
dren at this age attending school. Kappa
values were caleulated for clinical mea-
sures on a tooth-by-tooth basis and all scores
were greater than 0.80, indicating a very good
intra- and inter-examiner agreement.

The prevalence of injuries to the teeth in-
creased with age. It rose from 5.2% at the age
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of 9 years to 11.7% at the age of 12 years. A
statistically significant (P = 0.007) trend was
obscrved (Table 2). The difference in preva-
jence between boys and girls was not statisti-
cally significant (P > 0.035) (Table 2). There
was a tendency for children with an incisal
overjet greater than 5 mm to have experienced
dental injuries, but the difference was not of
statistical significance (Tabte 3). Children
with inadequate lip coverage were more likely
to have experienced dental injuries than those
with adequate lip coverage (P = (.000) (Table
3).

Children who had experienced any dental
injury were asked when the traumatic injury to
the teeth had happened. The great majority of
dental injuries happened at the ages of 9 and
10 years old (Fig. 1).

Most of the children (78.2%) who had ex-
perienced traumatic dental injuries had only
one tooth damaged; 17.2% had two teeth dam-
aged and only 4.6 had three or more teeth dam-
aged. A total of 12.8 per 1000 incisors were
damaged (Table 4). Only seven teeth out of
105 presenting any damage were treated. The
type of treatment identified was acid-etch
restoration and crowns, four and three inci-

30 -
25 | |

—e—Age 1

5 6 7 8 9 10 1"
years years years years years years years

Fig. I. Frequency distribution of age of
occurrence of injuries to the permanent
incisors in a sample of 76 schoolchildren
aged 9 to 12, Damascus.

sors respectively (Table 4). Fractures in enam-
el only (5.6 per 1000 incisors) together with
fractures in enamel and dentine (5.5 per 1000
incisors) were the most commonly sustained
type of damage. The occurrence of other
types of injury was not significant (Table 4).
Acid-etch composite was the most common
type of treatment needed after traumatic injury
to the permanent incisors {6.8 per 1000 inci-
sors) (Table 4). Among all children who had
experienced traumatic injuries to the teeth,
93.1% presented with untreated damage
(Table 5. Since some injuries were minor, such
as small enamel fractures, the proportion of
children who needed treatment was smaller
than the proportion of children presenting
with untreated dental injuries, 63.2%
compared with 93.1% (Table 5).

Some enamel fractures were not minor
and needed treatment. The majority
{59.8%) of children who had experienced
injuries o the permanent incisurs reported
that they were not taken to the dentist for
gvaluation or treatment of the damage.

The most commonly reported cause of in-
Juries to the permanent incisors was violence
(42.5%), followed by traffic accidents

Table 3. Prevalence of injuries to the permanent
incisors in a sample of 1087 schoolchildren aged 9 to
12, by incisal overjet size and lip coverage, Damascus

Dental No dental P-value
injury @ (%) injury n{%)
Quverjet size i
<5 mm T7(76) 941 (92.4)
>5mm 10(11.5) 59(85.5) 0.06"
All 87(8.0) 1000 {92.0)
Lip coverage
Adequate 58 (6.5) 835(93.5)
Inadequate 29(14.9) 165 (85.1} 0.000™
Alf 87(8.0} 1000 {52.00
*Fisher's exact test.

**Chi-square test.
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Table 4. Ryte per 1800 incisors of different types of treatment for clinical damage due 1o injuries to the permament
incisors in a-sample of iQ87 schoolchildres aged ¥ 10 12, Damasces (n = D494 incisors)

Frequency (n) Redative frequency
per 1000 incisors
Treated injury
Acid-etch restoration 4 €1
Permanent crown 3 0.3
Denture due to trauma 13 o
Untreated injury
Enamed fracture
Enamel fracture alone 49 56
Enamel fracture and discoloration 0 0
Enamed fracture and fistulus tract o 0.
Enamet fracture, discoloration and fistulus tract 0 0
Enamelidentine fracture
Enamel/dentine fracture aione 48 55
Enamel/dentine fracture and discalnration o 0
Enamel/dentine fracture and fistulus tract 0 0
Enameddentine fracture, discoloration and fistulus tract & 0
Enamel/dentine fracture with pulp exposure
Enamel/dentine fracture with pulp axpasure alana 2 0.2
Enamel/dentine fracture with pulp exposure and discoloration 0 ¢
Enamel/dentine Iracture with pulp exposure and fistulus tract 0 0
Enamel/dentine fracture with pulp expesure, discoloration and fistuius tract 1 0.1
Missing due fe injusy 1] 0
Discoloration aigne 0 4
Fistulus tract alone a ]
Other injuries 5 0.6
Treatmant npad
Acid-etch restoration 59 6.8
Acid-ateh restoration and endodontic treatment ¢ 0
Acid-etch restoration, endodontic freatment and bleaching 0 0
Permanent crown [ 0.9
Permanent crown and endodontic treatment 3 0.3
Denture 0 0

Nole:The difference between untreated incisors and incisors needing treatment is due to small enamel fraclures.

(24.1%), collisions with people or inanimate
objccts (16.0%) and falls (9.1%) (Table 6).
Qther causes than those reported accounted
for only 3.4% and no mere than four children
{(4.6%) failed to report the cause of the dental
injury (Table 6). Half of the dental injuries re-
corded as collisions were due to pushing, a
minor form of violence (Table 6). Thus, vio-
lence may account for at least 50.5% of trau-
matic dental injuries (Table 6).

Nearly half (48.3%) of the dental injuries
occurred at home, the others occurring at

school (26.4%), in the street (8%) or in parks
(1.1%). Fourteen children (16.1%) could not
remember where the accidental or non-acci-
dental damage to the teeth had occurred,

Discussion

This cross-sectional survey identified a mod-
erate prevalence of dental injuries to the per-
manent incisors of children living in
Damascus — 5.2% at the age of 9 years reach-
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Table 5. Proportion of chlidren with untrested dental injuries and
treatment needed In a sample of 87 schoolchildren aged § to 12
who have experienced Injurles to the permanent incisors,
Damascus

Fraquancy {n) Relative
frequency (%)
Untreated 81 93.1
Treated G €9
Nead treaiment 55 83.2
Do not need treatment 32 6.8

Note: The difference between untrealed ncisors and NcIsors
needing ireatment is due lo small ename! fractures.

Tabie 6. Frequency distribution of causes of injurles to the teeth
In a sample of 87 schoolchildren aged 9 to 12 who have
experienced Injurles to the permanent incisors, Damascus

Type of accident Frequency Percent
Fait (alt types of fall)
Fall from stairs 6 6.9
Fall from playground equipment 1 11
Other types of fall 1 1.1
Collision with phiects or people 14 16.0
Collision with water tap § 46
Collision with person's head 3 34
Collision with other objects 7 80
Traffic accidents 21 241
Violance 3r 42.5
Other causes 3, 34
Missing information 4 4.6

ing 11,7% at the age of 12 years. However,
caution should be exercised when comparing
prevalence figures owing to variations in sam-
pling and diagnostic criteria between different
studies. The present study represents the pop-
ulativn of children crolled at school, but not
the whole population of children living in
Damascus, Syria. According to local custom,
morc boys than girls arc enrolled in schools.
This was reflected in the unequal distribution

of boys (58.9%) and girls (41.1%}) in our ran-
dom sample of schoolchildren.

In the United Kingdom, the prevalence of
injuries to teeth among children increased
from 6% among 8-year-old children to 19%
among 13-year-old children, and thereafter it
remained at around 20% (13). In the United
States, the prevalence of injuries to teeth
among persons age 6 to 20 years was 18.4%
(19).

Studies carried out in developing coun-
tries also showed a large range in prevalence,
A study carried out among boys attending four
private schools in Monterrey, Mexico, report-
ed a high prevalence of dental injuries: 20% at
age of 8 years rising to 40% at the age of 12
years (20). In San Pedro de Macoris, Domini-
can Republic, the prevalence of dental injury
among boys and girls rose from 7.4% at the
age of 7 years to 19.4% at the age of 14 years
{21). In Santo Domingo, Dominican Repub-
lic, the prevalence of dental injury among 12-
year-old boys and girls was 10.2% (22).

The prevalence of dental injuries in Dam-
ascus was lower than in most Arabian coun-
tries. In Amman, Jordan, the prevalence of
dental injuries reached 15% at the age of 11—
12 years (23); in Iraq it reached 19.5% and
16.1% for boys and girls respectively at the
age of 12 years (24). The same study assessed
the prevalence of dental injuries among
Sudanese boys and girls; it was 16.5% and
3.6% respectively at the age of 12 years (24).

As observed in previous studies, the
prevalence of dental injuries increased with
age, and most of the children who experienced
dental injuries had only one tooth damaged.
The most common form of damage identified
were enamel only or enamel/dentine fractures
{7). The fact that the prevalence of dental in-
jury increased with age did not mean that the
oldest were the most voinerable. The charac-
teristics of traumatic injuries mean that the
measurement of this type of dental injury is
cumulative. This study identified the 9-10
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year age as the period of life when most of the
recorded damage occurred (Fig. 1). These re-
sults corroborated the findings ol previous
studies (8,9).

Differences in prevalence between boys
and girls were not of statistical significance.
This finding differed from most other reports
(7). Nevertheless, some studies have also re-
ported similar prevalences for boys and gitls
(21-23). Behavioural and cultural diversity
may explain differences in findings between
countries. The view that boys sustain more in-
juries than girls should be challenged. It is
possible that, nowadays, there may be more
girls and fewer boys getting involved in rough
activities than in the past,

As in other countries, the treatment of den-
tal injuries has been neglected in Syria. It is
important to note that this study evaluated
treatment need as well as untreated damage.
Previous studies have reported the amount of
untreated damage without taking into consid-
eration the need for treatment. It is possible
that they overestimated treatment need be-
causc sk injuries are minor and may not
need treatment. This study showed that not all
untreated dental injuries required treatment,
However, treatment need due to dental inju-
ries was high. While 93.1% of children pre-
sented with untreated dental injuries, 63.2%
needed treatment (Table 5).

Violence, followed by traffic accidents,
collision with people or inanimate objects and
falls, was the main cause of dental injuries in
Damascus. Previous studies have reported
falls and collisions as the main causes of den-
tal injuries (7,16). This difference can be ex-
plained. Firstly, “falls™ is a broad category that
includes many causes of dental injury. Falls
due to pushing is a minor form of violence
which may have been recorded as “falls” in
previous studies. } is common for a child to be
pushed against another child or object, in par-
ticular the school water tap. This should be re-
corded as minor violence rather than collision.

Since this study asked participants to specify
the cause of the dental injury, the percentage of
falls identified was smaller than those reported
in previous studies. Secondly, this study evalu-
ated the causes of treated and untreated dental
injurics in a randomly selected sample. Most
of the previous studies were carried out on
dental surgery populations. It is known that
most of the time dental carc is not sought im-
mediately if violence is the cause of the dental
injury. Thirdly, it is also known that when the
damage is due to violence, the victim tends to
report “unknown cause™. Taking as an exam-
ple a retrospective study carried out over 18
years in an endodontic practice (16), one can
observe that 17.3% of all dental injuries were
reported to be due to falls, 15.9% due to alter-
cations! assaults/blows, 21.2% due to traffic
accidents and 12.1% due to sporting activities.
Of concern are the 17.7% who reported “un-
known cause”, Thus, previous studies may
have underestimated violence as a causative
factor for dental injuries,

Injuries to teeth due to sporting activities
were not prevalent in Damascus. This may be
because sports facilities are not widely avail-
able in Syria. Soccer is the most popular
sporting activity. Aggressive contact sports
are not commonly engaged in by Syrian chil-
dren. However, rough play seems to be com-
mon among children in Sy1ia.

The causes of dental injuries vary in dif-
ferent countries according to local customs.
Thus, comparison between countries should
take local customs into account.

Because traumatic dental injury is a public
dental health problem, public health action
should be taken. Prevention through health
education and health promotion may play a
major role in reducing damage to teeth. It
must be stressed that treating dental injuries
may cost more than treating dental - caries
among chifdren. Most damage may represent
uncomplicated crown fractures, but other
damage may be serious and require more
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complex treatment such as endodontic treat-
ment and a crown, or the replacement of miss-
ing tecth. Because the prevalence and scverity
of caries have been reduced dramatically at
young ages, treatment of caries is limited
mainly to occlusal cavities. Thus, the treat-
ment of caries at this age is simple.

Since the main causes of traumatic dental
injuries are violence and accidents, which are
also the main causes of other injuries and
death in several countries, a common risk-fac-
tor approach should be considered. This pre-
vention strategy would reduce all types of
injuries and mortality owing to accidents and
violence. Due to their importance, accidents
were included in the five key targets outlined
in the Health of the Nation strategy in England
along with coronary heart disease and stroke,
cancers, mental illness and HIV/AIDS. This
example should be followed by other coun-
tries.

Health promotion policies should aim to
create an appropriate and safe environment as
well as to enact and enforce legislation to pre-
vent accidents and violence. Guidelines, leg-
i1slation or both should be developed in
respect of housing, furniture, playgrounds and
toy design and construction. School crossing
patrols, marked pedestrian crossings and bi-
cycle lanes would help create a safe environ-
ment. Also speed limits for cars, use of seat
belts, air bags, special car seats for smaller
children and bicycle helmets should be en-
forced. Bicycle helinets should be redesigned.
since they do not offer enough protection.
Mouthguards should be used when playing
sports, in particular contact sports.

Health education should aim at increasing
the awareness of hazards in the home, school

and street environment as well as reducing the
engagement in unsafe activities. For example,
road safcty bechaviour and skills should be
learned at school. Also, oral health education
programmes should teach the lay public, in
particular those who are likely to be involved
in an emergency, the correct management of
damaged teeth. This would help to prevent
further damage such as tooth loss.

Finally, dental professionals should be
able to recognise the signs and symptoms of
physical abuse, and develop office policies
and procedures for documenting and report-
ing suspected cases (25-29). Child abuse isan
international problem and over 50% of all
physical injuries from child abuse occur in the
head and neck region. Thus, dental profes-
sionals are the group of professionals most
likety to identify it (25-29).

In conclusion, traumatic dental injury is a
public dental health problem and dental pro-
fessionals must press for legislation and edu-
cational campaigns to prevent dental injuries
as well as to provide the necessary informa-
tion to help policy-makers create an appropri-
ate and safe environment.
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