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BACKGROUND: Majority of patients with Dento-Facial Traumatic Injuries (DFTI) seek initial care at an Emergency Department (ED).
The timely management of DFTI is of utmost importance in determining long-term prognosis of the tooth and the patient’s overall
quality of life. Thus, knowledge and awareness of ED residents & physicians regarding the management of DFTI is crucial for better
patient outcomes. Numerous studies have investigated the knowledge of ED specialists regarding initial management of dental
trauma, however, scientific evidence in this domain is scarce in our region.

OBJECTIVE: The aim of this study was to evaluate the knowledge and awareness of ED residents and physicians regarding
diagnosis and management of DFTI using a web-based survey on REDCap.

METHODS: An observational cross-sectional study was conducted among the ED residents and physicians of private and public
hospitals in Karachi, Pakistan. Data was collected through a web-based questionnaire, sent via email to the participants. The survey
comprised of questions assessing their knowledge regarding the diagnosis and management of various dental and maxillofacial
injuries. Responses from the participants were graded as low, moderate or high knowledge levels according to a pre-determined
criteria. Pearson’s chi-square test was applied to determine the association between knowledge scores.

RESULTS: The total response rate was 47.6%. Out of 116 participants, 49 (42%) responses were received from physicians and 67
(58%) from residents. The overall knowledge level of participants was low (46.6%) and there was no significant difference in the
knowledge level between residents and physicians (p = 0.157). Participants who had received formal training in dental trauma
(p =0.038) and those with more years of clinical experience (p =0.004) had higher knowledge scores, that were statistically

significant.

CONCLUSIONS: The knowledge and awareness of ED residents and physicians in dental trauma management was generally low.
Specialized training courses are required to provide timely and adequate management of traumatic dental injuries in order to

improve patient-related outcomes.

BDJ Open (2024)10:85; https://doi.org/10.1038/s41405-024-00267-8

INTRODUCTION
Dento-Facial Traumatic Injury (DFTI) is one of the most prevalent
health issue globally. A systematic analysis by Petti et al. estimates
that approximately 900 million individuals worldwide, aged
7-65 years, have sustained traumatic dental injuries to their
permanent teeth [1]. These injuries vary in severity ranging from a
cracked tooth to more complex ones affecting several teeth, facial
bones, and adjacent soft tissues [2, 3]. The management of DFTI in
the Emergency Department (ED) requires a multidisciplinary
approach for better outcomes; i.e. close coordination between
restorative dentists, maxillofacial surgeons, pediatricians, etc [4].
Any delay in treatment may lead to high morbidity, more
complicated outcomes, requiring complex interventions in the
future [4, 5].

Trauma to the maxillofacial area involves damage to both
dental hard and soft tissues, as well as the maxillomandibular

region [4]. Dental trauma may be in isolation or compounded with
other bodily injuries of varying severity [6]. These injuries may
include complicated and uncomplicated crown/root fractures,
subluxations, luxations, and avulsion of primary as well as
permanent teeth [2, 6]. Traumatized teeth require urgent
management and any delay in the provision of treatment
adversely affects short and long-term outcomes and the longevity
of the teeth [4, 5, 7]. The potential complications of delayed
treatment include external/ internal root resorption, ankylosis, and
bone loss which ultimately leads to tooth loss [4, 8]. Since the
majority of dental injuries affects the anterior maxilla in children or
teenagers, these injuries also have a significant negative impact
on self-image, psychological well-being, and ultimately the quality
of life of patients [9].

The etiology of DFTI includes physical violence, sports injuries,
and motor vehicle accidents, amongst others [10]. Consequently,
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it's quite common for affected individuals to seek care at an ED
before going to a dental practice [5]. Therefore it is imperative that
the ED residents and physicians have critical knowledge regarding
the diagnosis and management of traumatic dentofacial injuries,
adhering to the International Association of Dental Traumatology
(IADT) guidelines [6]. Previous studies in South America and
Germany have concluded that ED specialists possess insufficient
knowledge regarding the awareness and management of dental
trauma [11, 12]. Another study by Losier et al. concluded that
Canadian ED physicians feel relatively unprepared to treat oral-
related problems because their knowledge and skills regarding
dental trauma management is inadequate [13]. Moreover, as
suggested by the literature, there is scarce evidence regarding the
knowledge of the ED physicians and residents for the manage-
ment of DFTI in our region, hence warranting further investigation.

Therefore, the aim of this cross-sectional study was to evaluate
the knowledge, education and awareness of ED residents and
physicians regarding the diagnosis and management of DFTI
using a web-based survey on REDCap.

MATERIALS AND METHODS

This study was a cross-sectional survey conducted in accordance with the
World Medical Association Declaration of Helsinki (2008) over a period of
three months (September 2023-November 2023) [14]. Prior to the
commencement of the study, exemption was obtained from the ethical
review committee of the institution (ERC exemption #: 2023-9240-26466).

Sample size

The sample size was calculated using WHO calculator (sample size
determination in Health studies, WHO) using the function ‘estimating a
population proportion with specified absolute precision’ [15]. In the study
by Coskun et al. the percentage of physicians who received trauma
training was reported to be 61.7% [4]. Using these data at an absolute
precision of 5% and a confidence interval of 95%, the sample size was
calculated to be 91 individuals. To account for dropouts, it was then
inflated by 25%, yielding a total of 116 participants to answer the study
question.

Inclusion criteria

® Residents and physicians who were working in the ED of private and
public hospitals in Karachi, Pakistan.
® Residents from first through fifth years of post-graduate training.

Exclusion criteria

® Residents and physicians of other specialties rotating in the ED of
public and private hospitals

Questionnaire and content validation index calculation (CVI)
The IADT has published guidelines to assist dentists, health providers, and
patients in the management of DFTI [8, 16, 17]. The present survey
comprised of a self-administered customized electronic questionnaire,
based on questions from former studies and information contained in IADT
guidelines using the REDCap software (Supplementary File 1)
[4, 6, 8, 16, 17]. The survey comprised of three parts, including questions
in both multiple-choice and yes/no formats. The first section included
informed consent followed by ten questions regarding the participants’
demographics, professional experience, the presence/absence of a dentist
in the family, trauma training, dental trauma training, knowledge of the
IADT guidelines, and the presence/absence of a consultant dentist at their
institution. The second part consisted of nine questions related to tooth
anatomy, differences between primary and permanent teeth, management
of dislocated teeth and crown fractures, and management of avulsion in
primary and permanent dentitions. Finally, the last section comprised
questions regarding the participants’ knowledge of trauma in the oral and
maxillofacial region.
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Furthermore, the questionnaire was modified according to our study
population and setting, and CVI was calculated to ensure its validity & for
any uncertainties in the questions. A panel of 6 experts was tasked with
reviewing the questionnaire items for relevance and clarity. These 6
experts included a general dentist, dental hygienist, registered nurse,
microbiologist, biostatistician, and epidemiologist. Each questionnaire item
was assessed by the experts based on relevance and clarity and was rated
on a scale of ‘1’ to ‘4’ with ‘1" being not relevant/not clear to ‘4’ being
highly relevant/very clear. A score of ‘1" or ‘2’ rated by experts is designated
as 0 while a score of ‘3 or ‘4’ is designated as 1. Once all experts have rated
the items, CVl is calculated by the sum of the number of experts who rated
the item as ‘3’ or ‘4’, divided by the total number of experts. This provides a
value of 0.99 confirming the accuracy and validation of the questionnaire.

The criteria by Yigit et al. was used to assess the knowledge levels,
graded as low, moderate, or high if the participants responded with <6,
6-10 and >10 correct answers, respectively [6].

Data collection

The validated questionnaire was emailed to 340 ED residents and
physicians registered under College of Physicians & Surgeons Pakistan
(CPSP), encompassing the entire population from both private and public
hospitals in Karachi, Pakistan. ED residents who are trainees pursuing post-
graduation in emergency services, and physicians, who have completed
their training in ED and become consultants, were included in the survey.
Despite the extensive distribution, only 162 individuals actively took part in
the survey. The email addresses were obtained from the homepages of
local regulatory authorities and sorted by hospital authorities to reach out
to ED employees. One week following the initial invitation, a reminder was
sent to all recipients. Participants submitted a data protection declaration
and provided their consent before completing the questionnaire
anonymously. Only the completed survey forms (n=116) were consid-
ered, while incomplete forms (n = 46) were excluded from the analysis.

STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS version 26.0. The
response rate of the participants was calculated based on the
number of responses received divided by total number of surveys
sent and presented as percentage. Descriptive statistics was
performed and all categorical data (designation of the participant,
years of experience, type of health sector, and knowledge level
according to grading) was presented as percentages. Pearson’s
chi-square test was used to compare and assess the relationship
between respondents’ knowledge level and categorical variables.
The level of significance was kept at p < 0.05.

RESULTS

Out of 340 ED residents and physicians surveyed in Karachi,
Pakistan, 162 participants responded yielding a response rate of
47.6%. After further scrutinization, 116 of these were found to be
fully completed surveys, meeting the required sample size. These
116 completed surveys were included in the analysis, while the 46
incomplete surveys were excluded (Fig. 1). Of those with
completed surveys 42.2% were ED physicians and 57.8% were
ED residents. Additionally, 44% of the participants were from
public hospitals and 56% from private hospitals. Demographic
data, years of experience, awareness of IADT guidelines, formal
dental trauma training as well as access to a consultant dentist are
shown in Table 1.

Among the participants, 60% stated that they have received
formal dental trauma training. Overall, 6.90% of the participants
knew the IADT trauma protocols. The overall knowledge level of
the participants was low (46.6%) followed by moderate levels of
knowledge (41.4%). Further sub-stratification analysis revealed a
greater number of physicians (18.4%) in the high-level knowledge
category compared to residents (7.5%). However, there was no
statistically significant difference among the groups in terms of
their knowledge levels (p = 0.157). Participants with greater years
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Total number of surveys
sent:
(n=340)

Total Number of responses
received:
(n=162)

Completed survey forms:

Incomplete survey forms:

(n=116) (n=46)
Included for analysis Excluded

Fig. 1 Graphical representation of survey responses. Flow chart
illustrating the total number of surveys sent and the responses
received.

of experience and formal dental trauma training showed a
statistically significant difference in the knowledge level
(p < 0.05). Factors affecting the knowledge levels of participants
are shown in Table 2.

DISCUSSION

The present study was conducted to assess the knowledge and
awareness of ED physicians and residents regarding the manage-
ment of DFTIl. Recognizing their pivotal role as frontline
responders in dental trauma cases, the study aimed to provide
baseline information on the current level of knowledge among ED
residents and physicians. The findings of the survey showed that
the knowledge and awareness of ED residents and physicians was
generally low, with no significant difference in the knowledge
level among both groups (p > 0.05). The overall trend in responses
was consistent with previous studies in identifying a gap in critical
knowledge and management of DFTI amongst ED specialists [5,
16, 18-20]. One plausible reason for these findings is that the
management of dental trauma cases is not generally included in
medical curriculums [21].

The findings of the current study observed that the participants’
knowledge level of IADT guidelines, basic tooth anatomy, the
difference between primary and permanent teeth, crown frac-
tures, and emergency management of an avulsed tooth was
insufficient. These were in contrast with a previous study by
Wolfer et al., conducted on four different medical sub-specialties
in ED who reported an inadequate overall knowledge of the
participants. [12]. However, when knowledge and skills of the
same participants were self-assessed and graded using criteria by
Yigit et al., the results showed a moderate level of knowledge in
managing dental trauma and avulsed teeth [6, 12]. Conversely,
findings from Yigit et al. and Yeng et al. aligned with our results
and highlighted the insufficient knowledge of participants in
managing fractures and avulsion injuries [5, 21]. Potential
explanations for these disparities include limited training oppor-
tunities or the absence of standardized protocols for teaching
emergency dental care in the ED of various hospitals. Furthermore,
the evolving nature of medical and dental knowledge, coupled
with advancements in emergency dental care protocols following
IADT guidelines, may contribute to differences in curriculum
updates across institutions. This dynamic landscape poses
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challenges in dental education that extend beyond specific
geographic or institutional boundaries.

The results of the last part of the survey in which questions
were asked regarding management of maxillofacial trauma,
showed that participants of our study lacked knowledge in this
domain as well. However, the proportion of correct number of
answers was higher compared to the second part of the
questionnaire, encompassing questions on tooth anatomy and
management of dental trauma. Most of the participants in our
study were familiar with which radiographic investigations to be
done in case of trauma to the maxillomandibular region. Despite
this, there is no statistically significant difference among the
groups. Our findings were in contrast with other studies that
concluded that participants have more information about dental
trauma than maxillofacial trauma [4, 22]. One attributable reason
for this difference could be due to greater exposure of ED
residents and physicians to trauma in maxillofacial region as
opposed to dental trauma which may be neglected in our part of
the region [23].

Regarding the factors affecting knowledge level in the manage-
ment of DFTI, the present study showed that having more years of
clinical experience as well as formal dental trauma training were
statistically significant factors. This was in agreement with the
study by Yigit et al. who also concluded that greater ED
experience was a significant factor affecting knowledge level in
the management of DFTI [6]. However, the result is in contra-
diction with earlier studies by Dawoud et al., Trivedy et al.,, and
Ulusoy et al. concluding that greater experience had no significant
impact on the knowledge level of the participants [18, 22, 24]. It is
worth mentioning that majority of the contrasting literature were
based on European studies [4, 12]. One attributable reason may be
the introduction of “Oral and Maxillofacial Procedures” in the new
European Core Curriculum for Emergency Medicine [25]. Based on
this, clinical emergency medicine has been updated in the
medical curriculum since 2020. However, the implications of this
upgradation in curriculum remain questionable in our state
[20, 26].

Regarding the participants, the present study included ED
physicians and residents as the study subjects in contrast to other
European & Turkish studies on the management of DFTI [4, 5, 12].
Yigit et al. included general practitioners, ED specialists, and ED
residents as the study participants whereas Coskun et al. included
only ED physicians and ED nurses [4, 6]. Wolfer et al. included
participants who were providing emergency care in the ED,
despite having basic training in various specialist areas. These
medical specialties included anesthesiology, surgery, internal
medicine, otolaryngology, general medicine, gynecology, and
pediatrics [12]. The study participants of the present study reflect
the importance of this survey since very few studies have included
ED residents as the study subjects [6]. Moreover, ED residents play
a crucial role as the initial responders to diverse forms of traumatic
incidents, emphasizing their frontline position in the timely and
appropriate management of DFTI within the ED, highlighting the
comprehensive nature of their involvement.

In the present study, the questionnaire underwent validation by
6 experts of different specialties, followed by CVI calculation.
Literature suggests that CVI thresholds vary depending on the
number of experts involved in validation processes [27]. In our
case, the contributions of all six experts resulted in a remarkably
high CVI score, confirming the accuracy and robustness in
efficiently capturing the needed information.

The present study has some limitations. Firstly, there may be an
inherent limitation since participation in the survey was voluntary.
Higher rates of knowledge could be attributed to voluntary
participation [28]. It is possible that those replying physicians have
a greater interest in and awareness of oral trauma, which may
have resulted in enhanced knowledge levels. Secondly, the study
acknowledges the presence of reporting bias, which may result
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Table 1.

ED residents
(n=67)

Experience (years)

<5 years (n=61)
44.8% (n=52)

> 5 years (n=55) 13.0% (n=15)

Age (years)
25-30 (n=68) 51.7% (n=60)
31-35 (n=34) 6.1% (n=7)
36-40 (n=10) 0
41-45 (n=1) 0

0
>45 (n=3)

Dentist in the family

Yes (1=25) 10.3% (n=12)

47.5% (n=55)
No (n=91)
Formal dental trauma training

Yes (n=70) 36.2% (n=42)

21.6% (n=25)
No (n=46)

Demographic characteristics and general data of the participants (n = 116).

ED physicians

value
(n=49) i

7.7% (n=9) <0.001*

34.5% (n=40)

6.9% (n=8)

23.2% (n=27)

<0.001*

8.6% (n=10)

0.9% (n=1)

2.6% (n=3)

11.2% (n=13)

0.27
31.0% (n=36)

24.1% (n=28)

18.1% (n=21) 0.55

Experienced ED with past experience of managing dental trauma

Yes (n=84) 41.4% (n=48)
No (n=32) 16.4% (n=19)
Awareness of IADT guidelines
Yes (n=8) 1.7% (n=2)
No (n=108) 56.1% (n=65)

31.0% (n=36)

Presence of consultant dentist at the institute

Yes (n=102) 51.8% (n=60)

No (n=14) 6.0% (n=7)

0.83
11.2% (n=13)
5.2% (n=6)
37.0% (n=43) 0.052
36.2% (n=42)
0.53

6.0% (n=7)

ED emergency department, /ADT international association of dental traumatology.

*p-value < 0.05.

from differences in participants’ interpretations of survey ques-
tions, hesitation in responding, or susceptibility to external
influences. These factors can introduce variations in the reliability
and validity of the collected data [29]. Hence, it is essential to take
these considerations into account when examining the potential
for reporting bias in a study. Thirdly, the use of external resources
such as books or media in filling out the questionnaires could
introduce bias in the results. This is illustrated by a study
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conducted by Kooijmans et al. which reported biased
outcomes when participants received assistance in completing
surveys [30].

Our recommendations are future studies involving comparison
groups as opposed to a single group study to evaluate the
difference in the knowledge level among ED residents and
physicians. Another recommendation is training sessions followed
by pre & post-training assessments of ED residents and physicians

BDJ Open (2024)10:85
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Table 2. Analysis of factors affecting knowledge level.
Low Moderate High  p-value
Designation
ED physicians (n=49) 19.8% 14.6% 7.8%
(n=23) (n=17) (n=9)
. _ 26.7% 26.7% 4.4% 0.157
ED residents (n=67) (n=31) (n=31) (@=5)
Years of experience
29.3% 19.0% 4.3%
<5 years (n=61
years (n=61) @34 (22) @9 oas
_ 17.2% 22.4% 7.8% '
> =
> 5 years (n=55) (n=20) (1=26) (1=9)
Type of health sector
_ 22.4% 15.6% 6%
Government (n=51) (n=26) = ) =7 0.50
Private (n=65) 24.1% 25.9% 6% ’
(n=28) (n=30) (n=7)
Formal dental trauma training
Yes (n=70) 23.3% 26.7%  10.3%
w0
— . 0 . 0 . 0
No (n=46) ®=27)  (=17)  (0=2)
Awareness of IADT guidelines
3.5% 1.7% 1.7%
Yes (n=8
es (n=8) ) @) @)
No (n=108) 43.1% 39.7% 10.3% ’
(n=50) (n=46) (n=12)
Dentist in the family
9.5% 7.8% 4.3%
Yes (n=25) (n=11) (n=9) (n=5)
0.39
No (n=91) 37.1% 33.5% 7.8%
(n=43) (n=39) (n=9)
Presence of consultant dentist at the institution
Yes (n=102) 40.5% 36.2% 11.2%
(n=47) (n=42) (n=13)
_ 6.0% 5.2% 0.9% 0.83
No (n=14) ®=7) (=6 (=)

Peason chi-square test.

ED emergency department, IADT International Association of Dental Traumatology.

*p-value < 0.05.

regarding knowledge and management of DFTI. This will help
assess the effectiveness of the training program and identify areas
for improvement in the specialist’s understanding and handling of
DFTI cases. Moreover, adopting a long-term approach to monitor
post-training outcomes and interventions will offer valuable
insights into how well the knowledge translates into practical
situations. This comprehensive evaluation method will greatly
enhance our strategies for handling and addressing DFTI within
the healthcare system.

CONCLUSIONS

The present study findings showed that the knowledge of ED
residents and physicians who responded to the survey regarding
dental trauma management is generally low. However, factors
such as formal dental trauma training as well as greater years of
experience are associated with the enhancement of knowledge
regarding the management of these injuries. To increase the
knowledge of ED specialists on DFTI, targeted training sessions,
interdisciplinary seminars, case discussions, and continuing

BDJ Open (2024)10:85

education programs should be held. These efforts may signifi-
cantly improve the knowledge and awareness of ED residents and
physicians related to DFTI. This improvement could positively
impact the outcomes of patients seeking initial care in the ED for
traumatic dentofacial injuries.

DATA AVAILABILITY

The datasets used and/or analyzed during the current study available from the
corresponding author on reasonable request.
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