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Abstract

Background and Objectives: Traumatic dental injuries (TDIs) are unpleasant experiences for children and they
necessitate to be treated as soon as possible. This cross-sectional study aimed to assess the knowledge and practice
of general dental practitioners (GDPs) regarding emergency management of TDIs in Ahvaz, Iran.

Subjects and Methods: In this study, a two-part questionnaire was responded by 100 GDPs. The first section
included questions on demographic information and the second section was composed of questions on different
dental Injuries. One score was assigned to each correct answer; the total score of 10 to 30 was considered as low
knowledge and practice, while scores 30-50, 50-70 and above 70 were considered as moderate, good, and high
levels of knowledge and practice, respectively. The data were analyzed using Pearson’s Correlation, t-test and
regression.

Results: With regards to the level of GDP’s knowledge, the mean score was 59.2%. A total of 100 (51%) dentists
showed a good level of knowledge. A significant association was found between knowledge and practice of GDPs
in their practice encountering and treating TDI (P=0.001).

Conclusion: The overall knowledge of GDPs about management of TDI in the selected community was good.

Keywords: Children, General Dental Practitioner, Knowledge and Practice Assessment, Traumatic Dental
Injuries

1. Introduction

Physical activity is a basic need for children’s growth and the World Health Organization gave the slogan of “move
for health” in 2002, which refers to the role of physical activity in health (Bastone, 2000). Dental trauma is a public
health concern which may affect an individual's everyday efficiency and quality of life. School absence as well as
financial and psychosocial effects resulting from dental-orofacial injuries have significant impacts on health of
children, their families, people, and community (Sae-Lim, 2001; Chan, 2001; Ramos-Jorge, 2008). It has also been
observed that an injury to the tooth crown that causes an unsightly fracture has adverse effects on children's
progress in school, their mental health, and their behaviors in other situations. Malocclusion may occur in a short
time after trauma due to the loss of proximal and incisal contacts of the teeth (Basrani, 1985). Despite tendency to
decreased incidence and prevalence rate of tooth decays in developed regions according to reports, one out of two
children suffers from a dental injury, most between the ages of 8 and 12 (Andreasen, 1990; Mc Donald, 2011).
The prevalence of dental injuries is 60% and the maxillary anterior teeth are involved in more than 48% of cases
(Grimm, 2004). The majority of traumatic injuries occurs at home and school because of sport activities and
training exercises, transportation, domestic violence, traveling, and argument and conflict among children
(Shashikiran, 2006; Navabazam, 2010; Fiores, 2001; Malikaew, 2006; Kinoshita-Kawan, 2008; Trebert, 2009). It
is believed that in most cases of dental trauma, a prompt and appropriate treatment can prevent subsequent oral
and cosmetic problems (Mc Donald, 2011). After a trauma occurs, the dentist asked for counseling and treatment
is obliged to treat the patient using emergency procedures and quickly and timely refer him/her to a relevant
specialist, because in the absence of properly and timely treatment, child’s dental and mental health are
compromised and also it may increase the risk of tooth loss (Grimm, 2004).

The knowledge and skills of general dentists play a decisive role in the management of dental trauma in children.
(Holan, 2013) The emergency treatment, restoration and preservation of the anterior teeth of children need clinical
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skills, knowledge of problem diagnosis, excellent emergency treatment, and appropriate long-term follow-up
(Kostopoulou, 2005). The ultimate goal in treating teeth trauma is the long term prognosis of the involved teeth.
The proper and prompt treatment of traumatic dental injuries is an important factor in prognosis of teeth, due to
the importance of the vitality of the periodontal ligament cells in most cases (Jaramillo, 2010). Therefore, every
dentist should be prepared to deal with such injuries, which are among the most diverse cases of dental emergencies.
Hence, making proper decisions help dentists to act more skillfully and with more self-confidence (Basrani, 1985).
Dentist’s enough information about dental injuries and how to treat them can greatly reduce the stress and concerns
of patients and their families. In addition, performing required treatments at the time of the injury will prevent
subsequent adverse complications (Maguire, 2000). The lack of proper and immediate treatment and long-term
follow-up results in an increased chance of multiple complications in the involved tooth such as pulp necrosis or
even tooth extraction. Numerous cases of unsuccessful treatment are due to dentist’s neglect to provide primary
counseling and long-term follow-up after treatment (de Franca 2007).

The knowledge of dentists concerning the diagnosis and treatment of different dental injuries has been assessed in
different countries. Kostopoulou and Duggal (2005) showed that the knowledge of dentists regarding the treatment
of traumatized teeth was inadequate in the UK and Krastle et al. (2009) also reported that German dentists’
Knowledge was not adequate. The aim of this study was to evaluate the knowledge and practice of general dentists
regarding management of dental injuries in children in the city of Ahvaz, Iran.

2. Methods

This was a cross-sectional study and the study population was general dental practitioners (GDPs) in the city of
Ahwaz. Considering the number of dentists and using Cochran formula, a sample size of 100 was calculated. The
data collection instrument was a questionnaire. The content validity of the questionnaire was assessed by a number
of professors of Pediatrics Department, School of Dentistry and their comments were applied. To ensure the
reliability of the results (reliability of the questionnaire), before starting the study, 15 copies of the questionnaire
were prepared and provided to the dentists as a pilot sample. Then, Cronbach's alpha was calculated and finally,
considering the possible lack of response and cooperation of dentists, 140 questionnaires were provided to the
dentists through referring to their offices in regions 1, 2, 3 and 4 of Ahvaz and explaining the purpose and method
of the study. In order to avoid disturbance at the time of treatment, we referred to their offices to gather the answers
one week later. Among the 140 dentists, approximately 30 were not willing to cooperate and 10 dentists did not
fill out the questionnaires completely. Therefore, sampling continued to achieve a number of 100 completed
questionnaires. Descriptive statistics were used to analyze the results. We used Pearson’s correlation to evaluate
the relationship between knowledge and practice and the quantitative variables. T-test was applied to assess two-
state variables, and multivariate variables were analyzed by linear regression. All the data were calculated using
SPSS software version 20 at confidence interval of 95%.

3. Results

Among the 140 questionnaires provided to the dentists, 40 were excluded, 30 of them due to lack of dentist
cooperation and 10 due to incomplete replies. Ultimately, 100 completed questionnaires were evaluated.
According to the demographic data, 54% of the dentists participated in this study were female and 46% were male;
31% of dentists had work experience of less than four years, 20% 4-7 years, 10% 7-10 years, and 39% more than
10 years. In terms of attendance at continuing education courses regarding dental injuries, 11% had attended these
courses in the past six months, 20% in the past one year, 20% in the past two years, and 49% more than two years
ago (Table 1).

Based on the results, there was an adverse relationship in the dentists’ age with knowledge (P = 0.00) and practice
(P = 0.198). It means that the higher age of dentists, the less their knowledge. The knowledge (P = 0.00) and
practice (P = 0.089) of males were lower than females. There was an adverse relationship in work experience of
dentists with their knowledge (P = 0.00) and practice (P = 0.123). This means that the more work experience, the
less their knowledge. Attendance at continuing education courses about dental injuries had no effect on their
knowledge and practice. (Knowledge P = 0.573, practice P = 0.592) (Table 1).

In response to the questions about luxation injuries (Table 3), approximately 58.1% of respondents gave correct
answers; the most correct responses were obtained for Lateral luxation and avulsion and the least correct responses
were observed for intrusion injuries. In response to the questions regarding crown fracture (Table 2), about 62.4%
of the participants answered correctly.

In response to the questions related to knowledge of trauma to primary dentition, 55.1% of responses were correct
(Table 4). It should be noted that all the items related to knowledge of primary and permanent dentition were
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higher in females than males. Among different variables, the most effective factor in the practice of dentists was
their knowledge toward dental trauma. Therefore, the higher level of their knowledge, the better their practices.

Table 1. Relationship between Knowledge of Traumatic Dental Injuries and Demographic Variables of Dentists

Variable Frequency, Knowledge Practice
% Mean (SD) P value Mean (SD) P value
Gender Male 46 13.39(3.73)  0.000 39.26 (6.47) 0.089
Female 54 17.27 (3.59) 41.16 (4.57)
Age,y 26-39 66 17.37(3.23)  0.000 40.87 (5.14)  0.036
40-64 33 11.54 (2.68) 38.87 (6.16)
Work experience, y Less than 4 31 16.96 (2.02)  0.000 42.03 (6.32)  0.093
4-7 20 18.35 (3.60) 39.75 (3.75)
7-10 10 18.00 (4.78) 41.60 (4.59)
More than 10 years 39 12.20 (3.24) 38.8 (5.68)
Attendance at continuing education courses ~ Last 6 months 11 13.18(2.89)  0.000 39.27(5.12) 0.151
Last year 20 18.95 (3.80) 42.30 (6.51)
Last 2 years 20 14.30 (2.77) 38.40 (4.67)
More than 2 years ago 49 15.08 (4.21) 40.46 (5.47)
Knowledge Low, 10-30% 2 38.50(6.36) 0.001
Moderate, 30-50% 19 36.57 (5.04)
Good, 50-70% 51 40.19 (4.61)
High, more than 70 % 28 43.10 (6.17)
Practice Low, 10-30% - - 0.001
Moderate, 30-50% 1 13
Good, 50-70% 40 (3.68)
High, more than 70% 59 16.76 (3.99)
Table 2. Questions Related to Crown Fractures
Correct

Crown Fracture Questions

answers, %

1. What is the primary goal of treatment after the fracture of crown in which the dentin is exposed?

93

2. What is the preferred treatment for the patient referring within 1-2 hours after the crown fracture injury with little

exposure and adequate remaining crown?

73

3. After complicated crown injuries (enamel-dentin-pulp involvement), when is the pulpotomy treatment performed? 19

4. Which type of injury is most likely to lead to pulp necrosis? 69
5. In crown-broken tooth (enamel-dentin involvement) with subluxation, if it is decided to perform composite 53
restoration, when should the treatment start?
Table 3. Questions related to luxation
Lux Type Questions Correct

Answers, %

Avulsion 1. What is the best treatment for avulsed permanent teeth with closed apex 1.5 hours after injury?
2. In case of closure of the apex, how long after avulsion should the pulp of tooth be removed?
3. For how long should an avulsed permanent tooth with open apex after implantation be splinted?
4. What is the best solution for storage of avulsed tooth?

Lat 5. In which case of injury should the tooth be splinted for the longest time?

luxation 6. In your opinion, what is the treatment plan for maxillary lateral incisors in a 12-year-old child with

a lateral displacement of 3 mm?

Intrusive 7. What is the recommended treatment for an intruded permanent tooth with closed apex?
8. Intruded permanent teeth have ....... prognosis than intruded deciduous teeth.
Extrusion 9. What is the best treatment for permanent teeth with extrusion?

49
76
56
51
73

48

59
30
81
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Table 4. Questions Related to Deciduous Teeth

Questions Correct

Answers, %

1. What is the best treatment for avulsed deciduous teeth? 74
2. What is the best treatment if a child’s deciduous incisor root is displaced as a result of trauma to the lingual side? 70
3. What is the best treatment for the fractured crown of deciduous tooth (enamel fracture with enamel-dentin fracture)? 19
4. What is the best treatment in case of enamel-dentin fracture with pulp involvement in deciduous tooth? 57
5. What is the treatment in case of damage leading to severe loosening of a deciduous tooth? 72
6. In a deciduous tooth, the crown has been diverted toward the labial side as a result of intrusion. How is it seen in 39

the X-ray and what is its treatment?

4. Discussion

According to the present study, the knowledge score in females was higher than in males (P = 0.000). Re (2014)
also had similar results, while Seraj (1384) and Hamilton (1997) did not report any differences in the level of
knowledge between males and females. On the other hand, there was an adverse relationship between work
experience and dentists’ knowledge (P = 0.000); but concerning practice, this relationship was not significant (P
=0.093). It meant that the dentists who had recently been employed had higher knowledge scores. In addition,
Kostopoulou (2005) and Hamilton (1997) in their studies found similar results. The reason is that the more time
goes by, the more the content learned in school is forgotten and their information level declines. Attendance at
continuing education courses increased their knowledge about the management of dental injuries and this result is
similar to the results of kostopoulou (2005), Hamilton (1997) and Prisco (2006).

Based on the results, dentists’ age was adversely related to their knowledge scores (P = 0.000) and younger dentists
had higher levels of knowledge. Kostopoulou (2005) and Hamilton (1997) also concluded the same. It seems that
the less the time since graduation, the more their knowledge, which is an obvious matter.

Dentists’ response rate has been reported to be different in various studies. In this study, the response rate of
dentists was 59.2%; kostopoulou (2005) reported this rate to be 68%, Seraj (1384) 70% in Tehran, Jackson (2005)
74% in England, Yeng (2008) 61% in Australia, Hamilton (1997) 90% in England, Prisco (2006) 42% in Brazil,
and Stockes (1992) 35% in New Zealand. The cause of differences in the response rate of colleagues can be
attributed to differences in the statistical population, the studied researchers, practitioners’ interests in the type of
research, and social aspects. In the present study, in the majority of participants, the level of knowledge was higher
than 50%, suggesting that dentists” knowledge concerning dental trauma was at a good level.

Clinical guidelines in case of crown fractures without pulp involvement varied from a simple abrasion and
polishing sharp enamel margins to prevent rupture of the tongue and lips to a repair or pasting isolated enamel
pieces. Anderson recommends one month, two month, and one year follow-ups after enamel and dentin fracture
to detect pulp necrosis symptoms such as loss of sensitivity, crown discoloration, and periapical lesions (de Franca,
2007). Based on the recommended guidelines, in this study, GDPs had a high level of knowledge (93%) (Table 2
question 1) regarding the management of teeth with enamel and dentin fracture with or without luxation. Luxation
injuries associated with enamel and dentin fractures requires subsequent assessments. In France’s study (de Franca,
2007), this approach was carried out by the majority of participants, which is very similar to our study. Furthermore,
according to the study of Re (2014), composite restoration by sealing dentine was chosen by 88% of participants
as a choice of conservative treatment for the fractures not involving the pulp. In a study by Akhlaghi (2014), 42.7%
responded correctly in the case of involved tooth repair; their knowledge was at a low level compared to our
research. In general, knowledge of other fields of dentistry such as restorative may be helpful for clinician to
manage specific cases of crown fractures. With regard to the best time for the restoration of the crown (Table 2,
question 5) 58% of participants chose the correct procedure and performed temporary restoration in the emergency
session and avoided further manipulation of the tooth. While in Hatem’s study (2015), 3.5% of participants
performed composite restoration in the same session.

In complicated crown fractures in which pulp involvement is evident, time, size of exposure and root development
stage are important variables in planning appropriate treatment. According to the treatment guidelines for
complicated crown fractures in immature teeth, when there is a large pulp exposure (more than 2 mm), or when
exposure to oral cavity is more than 24 hours, partial pulpotomy has been shown to be a highly successful approach
(Robertson, 2000). However, preferential treatment in complicated permanent tooth fractures is root canal
treatment (Diangelis, 2012) and in our study, knowledge of GDPs concerning the management of the pulp in such
injuries was at a high level (Table 2 question 2).
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Regarding the indications of pulpotomy treatment, only 19% of the participants responded correctly indicating
their insufficient knowledge. (Table 2, question 3). In a study by Hatem (2015), 55.5% of dentists responded
correctly regarding the treatment of dental pulp, which shows higher level of knowledge compared to the present
study. In addition, Yeng (2008) reported that 86% of dentists mentioned performing vital pulp therapy for open
apex teeth. kostopoulou (2005) also reported a rate of 78% for performing pulpotomy in the treatment of fractured
mature tooth with a large exposure size. Two recent studies showed a higher level of knowledge than the
knowledge of our participants. However, Krastle (2009) mentioned this rate to be 25%, which is consistent with
our results.

In the injuries resulting in avulsed tooth, the most important factors in achieving long-term success and sustaining
the vitality of a tooth are the root development stage at the injury time, the duration of the extra-alveolar period,
and the storage environment of the tooth before the implantation (Andreasen, 2006; Golpayegani, 2006). In
response to the questions related to the root treatment of avulsed tooth, respectively 49% and 76% of the dentists
responded correctly (Table 3 questions 1 and 2). According to the International Association of Dental Trauma
(IUST) guidelines, the selective treatment for avulsed mature tooth with more than 60 minutes of extra-oral time
is removing the necrotic tissue by a piece of gauze, root canal therapy, and removing clot from the tooth socket
using saline, immersion in 2% sodium fluoride, replanting, splinting, and antibiotic therapy (Mc Donald, 2011).
According to Andereason’s research, removing the pulp may help to control early process of inflammatory root
resorption. He suggested that the ideal time for filling the canal with calcium hydroxide is one week after the
replant (Golpayegani, 2006).

Of the GDPs in this study, 56% performed dental splinting for 7-10 days (Table 3 question 3), showing a higher
level of their knowledge of this case than the study of Hamilton (1997) (19%) and kostopulou (2005) (29%). In
addition, in the study of Le, 58% of the study participants responded incorrectly. In Yeng’s research (2008) also,
the knowledge about splinting time for replanted teeth was insufficient.

With regard to the storage environment of avulsed tooth (Table 3 question 4), 51% of dentists in our study chose
milk. When tooth replantation is not possible, milk is a better option than saliva, tube water or tissue, due to the
composition and proper osmolality of milk. Krastle (2006) reported that two-thirds of the participants chose saline
and one third of them selected cold milk as the storage environment of tooth. In the study of Yeng (2008), about
50% of GDPs also chose milk. According to the study of Kostopoulou (2005), 60% of participants stated that milk
was a selective environment for avulsed permanent incisors tooth, which shows a higher level of knowledge in
this regard compared to the present study. Moreover, in this study, 38% of dentists recommend to keep the avulsed
tooth inside the child's mouth, which is not an acceptable and ideal environment according to studies. However,
saliva and saline are comparable and are better than storing in a dry environment. France (2007) reported that
knowledge of dentists concerning root treatment and washing before replant was 33%, which is insufficient.

In response to the question related to splinting in lateral luxation injuries with alveolar fracture (Table 3 question
5), about 73% chose the correct option. Therefore, when these two traumas are present, splinting duration increases.
However, regarding the need for repositioning the tooth luxated laterally 3 mm (Table 3 question 6), about 48%
of the participants chose the correct answer. The Principle of emergency treatment for lateral luxation injuries is
repositioning the tooth properly and promptly. The knowledge of dentists about repositioning these teeth was at a
moderate level, while in the study of kostopoulou (2005), 90% of participants mentioned performing the proper
reposition and splinting a luxated permanent tooth at the injury day. According to krastle’s research (2009), one
third of dentists had knowledge about root treatment of a tooth with lateral luxation.

In the injuries leading to tooth intrusion, intrusion level and eruption stage of the involved tooth are the important
items to decide about the treatment. If there is a permanent tooth with closed apex and the intrusion level is more
than 7 mm, the best approach is gradual correction of the tooth position with orthodontic force within 2-3 weeks
and then splinting it (Zhao, 2010); about 59% of GDPs chose the correct option (Table 3 question 7). Andereason
(2012) reported that active repositioning of the immature tooth using either orthodontic or surgical forces causes
detrimental effects on the healing capability of an intruded tooth. However, the long-term outcome of surgical
exposure and endodontic treatment followed by orthodontic repositioning in cases of severe intrusive luxation is
satisfactory (Andersson, 2012).

In cases with extrusion of permanent tooth, selective treatment is rapid reposition and splint of the tooth, which
the majority (81%) of GDPs performed (Table 3 question 9). In the study of Akhlaghi (2014), the majority (82%)
of participants considered this treatment, which is similar to our data.

In response to the questions about deciduous teeth (Table 4 question 1), 74% of dentists did not replant deciduous
teeth, which is according to the recommended guidelines of IADT. In the study of Akhlaghi (2014), most
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participants also chose the correct answer. Cinar (2013) reported a rate of 70%. In the trauma resulting in tooth
Intrusion, in case of lingual inclination of the tooth or exceeding the limit of permanent tooth bud, the tooth should
be extracted; 39% of participants followed this protocol (Table 4 question 6).

According to the study findings, further studies on the knowledge of GDPs concerning dental trauma in children
are suggested and teaching hours in this field should be increased during general courses. Further seminars and
scientific conferences should be held about the research object. Training after graduation such as systematic
education courses concerning the management of children’s dental trauma and its prevention methods should be
continued and older dentists must be encouraged to attend these courses.

5. Conclusions

1) The level of knowledge and practice of dentists regarding the management of dental trauma were interrelated.
The higher knowledge they had, the better their practices were.

2) The knowledge of dentists had a direct association with gender, age, work experience, and attendance at
continuing education courses and this association was adverse for the variables of age and work experience.

3) The knowledge of dentists about the management of permanent and deciduous teeth injuries was at a good
level.
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