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Abstract
Background The complex presentation, associated co-morbidities and multi-disciplinary requirements dictate the 
requirement for in-depth knowledge in order to effectively manage patients with cleft lip and palate (CLP). We aimed 
to develop a validated questionnaire for cleft lip and palate knowledge assessment and to evaluate the knowledge of 
cleft lip and palate among a group of recently-graduated dentists.

Materials and methods A multiple-site, cross-sectional questionnaire-based study was conducted. The study 
population included recently graduated dentists involved in a dental internship program. A bespoke questionnaire 
was developed and validated, with internal consistency assessed using Cronbach’s alpha and factor analysis 
performed. A 47-item prototype was distilled into a 15-item questionnaire. This was distributed to the participants 
with a response rate of 67% obtained.

Results The overall proportion of correct responses among dental interns was moderate (73%). The best results were 
found in relation to CLP treatment including the effect of unfavorable surgical outcomes on speech (89.5%) and the 
impact of CLP on the occlusion (87.6%). The lowest rate of correct responses (26.7%) was identified in relation to the 
association between CLP and smoking.

Conclusion A validated CLP questionnaire was developed, permitting evaluation of the knowledge of cleft lip and 
palate and its management among recently graduated dentists. There is limited appreciation among dental interns of 
the risk factors for CLP as well as post-surgical complications. Given that general dentists are often the gatekeepers for 
the management of patients with cleft lip and palate, it is important that the findings of this survey are used to inform 
the curriculum and teaching of cleft lip and palate.
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Background
Cleft lip and palate (CLP) is one of the most prominent 
hereditary diseases affecting newborns. Clefts occur in 
the early stages of human embryonic development and 
are categorized as “non-syndromic” if the malformation 
appears to be an isolated defect or “syndromic” if the 
malformation is a part of a larger disorder in a known 
pathologic pattern. The former represents approximately 
70% of facial congenital malformations [1].

The etiology of CLP is thought to be multifactorial, 
resulting from a combination of genetic and environmen-
tal factors [2]. Advanced maternal age, smoking, alcohol 
consumption, and deficiency in folic acid and B6 and 
B12 vitamins during pregnancy are associated with an 
increased risk of CLP [3, 4].

A number of genes and molecular pathways have been 
linked to the etiology of clefting. An understanding of 
the molecular mechanisms of cleft formation is therefore 
important in supporting decision-making and counsel-
ling [5].

The prevalence of CLP varies according to race, geo-
graphic location, environmental exposure, and social and 
economic conditions with the highest prevalence found 
among Asians and Native Americans (1/500), while the 
lowest prevalence observed among Africans (1/2500). 
Caucasians have an intermediate prevalence of 1 in 1,000 
[2, 4].

With respect to gender, the prevalence of CLP is 
approximately double that of females [6, 7]. In addition, 
blood-related couples are at significantly greater risk of 
having children with congenital defects and genetic dis-
orders [8]. Based on a recent meta-analysis, the global 
prevalence of cleft palate (CP), cleft lip (CL), and CLP in 
every 1000 live births was 0.33, 0.3, and 0.45, respectively 
[9].

A multidisciplinary team strategy is essential to handle 
patients born with cleft lip and palate conditions [10]. 
Although every patient’s path is different, many patients 
with the same cleft phenotype go through similar path-
ways, including maxillofacial, auditory, speech and lan-
guage, psychology, pediatric, restorative, and orthodontic 
clinics. However, dentistry remains essential to several 
aspects of cleft treatment [11].

In view of the disparate nature of the condition and 
associated co-morbidity, the adequate provision of den-
tal services to patients with CLP can be challenging [10]. 
These challenges are exemplified by a failure to identify 
improved dental outcomes in the recent Cleft Care UK 
study relative to the findings of the Clinical Standards 
Advisory Group [12]. Conversely, a general enhancement 
in psychological, surgical, facial proportions, and speech 
and language outcomes were noted [13–15].

From a global perspective, Mossey [16] highlighted 
the universal challenges in the orofacial cleft field, such 

as the absence of awareness, the failure to differentiate 
between orofacial cleft sub-phenotypes, and the lack of 
standardization of cleft classification. Primary prevention 
of non-syndromic clefts involves intensive research into 
the genetic and environmental factors implicated in the 
etiology. Additionally, prevention is applied to the man-
agement of the consequences of being born with a cleft, 
such as dental caries, malocclusion, and psychosocial 
adjustment [16].

Although several educational guides for cleft lip and 
palate conditions are available in the literature [17], there 
is still a shortage of CLP knowledge among dental stu-
dents and/or recently graduated dentists [18]. In addition 
to orthodontists and pediatric dentists, general dentists 
often play a pivotal role in the diagnosis and manage-
ment of patients with cleft lip and palate. Therefore, it is 
important that dental students have an understanding of 
the diagnosis and management of CLP. In particular, it is 
recognized that early detection, referral, and diagnosis of 
children with CLP improves both the treatment progno-
sis and quality of life for both parents and children [19, 
20].

Knowledge assessment is an essential tool for improv-
ing the performance of dental students and healthcare 
providers [21]. Several knowledge evaluation tools are 
available, such as survey questionnaires, faculty self-
reported assessment survey, scale assessment tools, and 
knowledge maps; however, a questionnaire survey is 
particularly suited to providing evidence of practice and 
knowledge [22]. To apply this tool in real-life practices, 
validity, reducibility, and adequate response rates with 
minimum bias are prerequisites [23].

In this study, we aimed to develop a validated question-
naire for CLP knowledge assessment and to probe the 
current knowledge of CLP among a cohort of recently 
graduated dentists in order to better inform the teaching 
of CLP within undergraduate dental education.

Materials and methods
Study design and setting
Ethical approval was obtained from the King Abdulaziz 
University Research Ethics Committee (REC D/4/98,976). 
Informed consent was obtained using an electronic 
form. A questionnaire-based cross-sectional study was 
conducted in Jeddah, Saudi Arabia. Over a four-month 
period, 156 recently graduated dentists were invited to 
participate, though only 105 complete responses were 
obtained. The study population includes recently gradu-
ated dentists enrolled in a dental internship program in 
Jeddah. The age range was between 23 and 30 years, with 
a male preponderance (Table 1).
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Questionnaire and procedure
The questionnaire was divided into two main parts: 
demographic data and 47 questions incorporating four 
categories: (1) General knowledge of CLP; (2) Early inter-
ventions for CLP; (3) Interdisciplinary care; and (4) Man-
agement of CLP. Pre-defined responses were included 
as follows: “Agree or Yes,” “Disagree or No,” and “I don’t 
know” (Supplementary File 1). The questionnaire was 
subjected to validity and reliability assessment tests, with 
the correct answers informed by subject experts [24].

The consent form and the validated version of the 
questionnaire (Supplementary File 2) were distributed 
electronically to the recently graduated dentists who 
attended the internship program. Subsequently, the 
anonymous responses were collected and analyzed by the 
investigators (BA, NH, and PF).

Validity and reliability
The preliminary questionnaire, consisting of 47 questions 
(Supplementary File 1), was created by the first expert 
group (n = 3). Consequently, the second expert group 
(n = 2) re-examined the questionnaire to confirm its 
face validity. The questionnaire was therefore refined to 
include 30 questions (Fig.  1). Subsequently, the 30-item 
questionnaire was independently evaluated by a third 
expert group (n = 5).

Content validity was evaluated based on four domains 
(relevance, clarity, simplicity, and ambiguity). The scor-
ing for the questions was as follows: 1 = not relevant, 
2 = somehow relevant, 3 = quite relevant, and 4 = highly 
relevant. Any question that scored 1 or 2 was excluded 

[24]. According to Lynn’s criteria [25], excellent content 
validity, with five or fewer experts, is achieved when the 
item content validity index (I-CVI) is scored one, which 
means all experts must agree on the validity of the con-
tent [24]. Thus, any item with an I-CVI of less than one 
was excluded. After validity assessment, 12 out of 15 
questions were retained and unaltered, while the other 
three were modified. Finally, a 15-item questionnaire was 
developed (Supplementary File 2).

The reliability of the questionnaire was explored using 
the Test-Retest approach to measure the stability of the 
questionnaire items, with 20 participants answering the 
questionnaire twice within 2-week intervals. Kappa val-
ues ranged between 0.6 and 0.8, indicating substantial 
agreement. Cronbach’s alpha was used to evaluate the 
internal consistency of the questionnaire items.

Principal component analysis
The structure of the 15-item questionnaire was evaluated 
via factor analysis (Principal component and Varimax 
rotation) with sufficient inter-correlations among ques-
tionnaire items and a Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy (MSA) of 0.67 to determine the pos-
sibility of performing factor analysis.

Statistical methods
Data were analyzed using SAS, version 9.4 (SAS Insti-
tute, Cary, NC). Results were expressed as numbers and 
percentages for categorical data. The test of significance 
between two variables was performed using the Krus-
kal-Wallis test, comparing the mean number of correct 
responses by subject characteristics. P-values of ≤ 0.05 
were considered statistically significant.

Results
Demographic data
There was an unequal distribution of participants by gen-
der with more male respondents (Table 1). The majority 
of the participants ranged in age between 23 and 25 years 
(67.6%) and had level A or level B Grade Point Average 
(GPA, 80%).

Principal component analysis
Each of the four factors was given a title according to the 
item’s relationship, as follows: Factor 1, “Knowledge of 
CLP management,“ with 4 items and 2.02% variance; Fac-
tor 2, “Knowledge of dental-related management of CLP,“ 
with 3 items and 1.93% variance. Factor 3: “Training 
and exposure to CLP (Interdisciplinary),“ having 5 items 
and 1.90% variance; and Factor 4, “General knowledge 
of CLP,“ comprised of 3 items and 1.75% variance (Sup-
plementary File 3a and Supplementary File 3b). Fifteen 
items were tested for reliability with a Cronbach’s alpha 
of (α) 0.70 (Supplementary File 3c).

Table 1 Demographic data and questionnaire results
Demographic data
Total n = 105

Sample
n (%)

Number of cor-
rect responses
(0–15 questions)
Mean (± SD)

P value

Gender
Male 57 (54.3) 10.3 (2.4) < 0.01**
Female 48 (45.7) 11.8 (2.6)
Age (years)
23–25 71 (67.6) 10.9 (2.9) 0.63
26–28 29 (27.6) 11.0 (1.7)
29–30 5 (4.8) 11.8 (0.8)
Grade Point Average (GPA)
A 41 (39.0) 11.6 (2.2) 0.07
B 44 (41.9) 10.8 (2.8)
C/D 20 (19.0) 10.1 (2.5)
Affiliation
King Abdulaziz University 55 (52.4) 10.8 (2.9) 0.37
Al-Farabi Private College 16 (15.2) 10.9 (2.7)
Ibn Sina National College 5 (4.8) 12.6 (0.9)
OthersϮ 29 (27.7) 11.0 (2.1)
n, number of the participants, * Significant (P < 0.05); ** Highly Significant 
(P < 0.01); Ϯ Umm Al-Qura University, Batterjee Medical College; SD, Standard 
Deviation
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Fig. 1 Flowchart demonstrating the faces of questionnaire development
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Characteristics of the participants
The total response rate was 67%, which is considered 
acceptable [23], and the overall correctness rate was 
moderate (73.02%, Table 2). A significant gender-related 
difference was found (P < 0.01), with more correct 
answers in females than males (Tables 1 and 3). No age-
related effects were noted (P > 0.05, Table 1). Most of the 
participants had level A and level B GPA (39% and 41.9%, 
respectively). Although no significant difference was 
found between GPA levels (P = 0.07), interns with higher 
GPA levels had more correct answers (Tables  1 and 4). 
There was no significant difference in correct responses 
based on age or university (Tables  5 and 6). However, 
variable responses were noticed in relation to the audi-
ology assessment and oronasal fistula in different age 
groups (Table 5).

Pattern of responses
A high proportion of correct answers were in respect 
of CLP treatment, including the demand for multidisci-
plinary input, the effect of unfavorable surgical outcomes 
on speech, and the impact of CLP on dental occlusion 
and anomalies (95%, 89.5%, 87.6%, and 86.7%, respec-
tively, Table 2).

Questions pertaining to dental management such as 
obturators and pre-surgical orthopedics were correctly 
answered by the majority of the participants. Most of the 
participants were able to differentiate between different 
types of CLP (78.1%). Moreover, most of the participants 

(78.1%) had no actual encounters with CLP patients. The 
correct minimum age for the placement of implants in 
CLP was identified by 71.4% of the participants (Table 2).

The association between CLP and smoking was iden-
tified by 26.7% of participants. Similarly, there was lim-
ited understanding of the link between oronasal fistulae 
and CLP, with 32% correctly identifying this (Table  2). 
The effect of folic acid supplements on reducing orofacial 
clefting risk was identified by less than half of the partici-
pants (41.9%, Table 2).

No gender difference was found in the correctness of 
answers except for three questions (1, 9, and 14), with 
females providing more correct answers than males 
(p = 0.03, p < 0.01, p < 0.01, respectively; Table  3). For 
questions 9 and 14, there was a substantial positive corre-
lation between GPA level and correct responses (p < 0.01, 
p = 0.03, respectively), with the largest proportion of cor-
rect answers occurring at the A-level (65.9% and 85.4%, 
respectively, Table 4).

Discussion
In order to evaluate the knowledge of CLP among 
recently-graduated dentists we developed a novel ques-
tionnaire adhering to standard methodology for ques-
tionnaire development [24–26]. Four distinct phases 
were undertaken, including questionnaire construction, 
validity and reliability, factor construction and assess-
ment, and questionnaire distribution for target respon-
dents. A good level of internal consistency (Cronbach’s 

Table 2 Percentage of correct responses for each domain and question
Main Factors
n = 105

Agree
n (%)

Disagree
n (%)

DNK
n (%)

Correct
n (%)

Factor 1: Knowledge of cleft lip and palate management
Q3, CLP and Dental anomalies 91 (86.7) 9 (8.6) 5 (4.8) 91 (86.7)
Q6, CLP management and multidisciplinary team 100 (95.2) 1 (1.0) 4 (3.8) 100 (95.2)
Q11, Age of CLP patient and dental implant 75 (71.4) 13 (12.4) 17 (16.2) 75 (71.4)
Q12, CLP and dental occlusion 92 (87.6) 8 (7.6) 5 (4.8) 92 (87.6)
Factor 2: Knowledge of dental-related management of cleft lip and palate
Q7, Pre-surgical orthopedics and surgical outcomes 82 (78.1) 5 (4.8) 18 (17.1) 82 (78.1)
Q10, First-line management of CLP and obturators 87 (82.9) 5 (4.8) 13 (12.4) 87 (82.9)
Q13, Differentiate different types of CLP 82 (78.1) 16 (15.2) 7 (6.7) 82 (78.1)
Factor 3: Training and exposure to cleft lip and palate (Interdisciplinary)
Q5, Phonetics and improper surgery 94 (89.5) 4 (3.8) 7 (6.7) 94 (89.5)
Q8, Importance of audiology assessment 82 (78.1) 12 (11.4) 11 (10.5) 82 (78.1)
Q9, CLP and oronasal fistulae 34 (32.4) 49 (46.7) 22 (21.0) 49 (46.7)
Q14, Exposure to CLP clinical cases 19 (18.1) 82 (78.1) 4 (3.8) 82 (78.1)
Q15, Early diagnosis of CLP 88 (83.8) 10 (9.5) 7 (6.7) 88 (83.8)
Factor 4: General knowledge of cleft lip and palate
Q1, CLP incidence and smoking 28 (26.7) 55 (52.4) 22 (21.0) 28 (26.7)
Q2, CLP incidence and gender 74 (70.5) 15 (14.3) 16 (15.2) 74 (70.5)
Q4, Folic acid decreases risk of CLP 44 (41.9) 18 (17.1) 43 (41.0) 44 (41.9)
Overall correctness / / / 73.02%
Range (26.7–95.2)
n, number of the participants; Q, question; DNK, Do Not Know
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Table 3 Correct responses based on gender
Gender

Main Factors
n = 105

Total Correct responses
n = 105
n (%)

Male Correct responses
n = 57
n (%)

Female
Correct responses
n = 48
n (%)

P value

Factor 1: Knowledge of cleft lip and palate management
Q3, CLP and Dental anomalies 91 (86.7) 47 (82.5) 44 (91.7) 0.25
Q6, CLP management and multidisciplinary team 100 (95.2) 53 (93.0) 47 (97.9) 0.37
Q11, Age of CLP patient and dental implant 75 (71.4) 38 (66.7) 37 (77.1) 0.28
Q12, CLP and dental occlusion 92 (87.6) 47 (82.5) 45 (93.8) 0.14
Factor 2: Knowledge of dental-related management of cleft lip and palate
Q7, Pre-surgical orthopedics and surgical outcomes 82 (78.1) 43 (75.4) 39 (81.3) 0.64
Q10, First-line management of CLP and obturators 87 (82.9) 46 (80.7) 41 (85.4) 0.61
Q13, Differentiate different types of CLP 82 (78.1) 41 (71.9) 41 (85.4) 0.11
Factor 3: Training and exposure to cleft lip and palate
Q5, Phonetics and improper surgery 94 (89.5) 51 (89.5) 43 (89.6) 1.00
Q8, Importance of audiology assessment 82 (78.1) 46 (80.7) 36 (75.0) 0.49
Q9, CLP and oronasal fistulae 49 (46.7) 18 (31.6) 31 (64.6) < 0.01**
Q14, Exposure to CLP clinical cases 82 (78.1) 38 (66.7) 44 (91.7) < 0.01**
Q15, Early diagnosis of CLP 88 (83.8) 46 (80.7) 42 (87.5) 0.43
Factor 4: General knowledge of cleft lip and palate
Q1, CLP incidence and smoking 28 (26.7) 10 (17.5) 18 (37.5) 0.03*
Q2, CLP incidence and gender 74 (70.5) 39 (68.4) 35 (72.9) 0.67
Q4, Folic acid decreases risk of CLP 44 (41.9) 21 (36.8) 23 (47.9) 0.32
n, number of the participants; Q, question; * Significant (P < 0.05); ** Highly Significant (P < 0.01)

Table 4 Correct responses based on Grade Point Average (GPA)
GPA

Main Factors
n = 105

A
Correct responses n = 41
n (%)

B
Correct responses n = 44
n (%)

C/D
Correct responses n = 20
n (%)

P value

Factor 1: Knowledge of cleft lip and palate management
Q3, CLP and Dental anomalies 36 (87.8) 38 (86.4) 17 (85.0) 1.00
Q6, CLP management and multidisciplinary team 40 (97.6) 41 (93.2) 19 (95.0) 0.84
Q11, Age of CLP patient and dental implant 29 (70.7) 35 (79.5) 11 (55.0) 0.15
Q12, CLP and dental occlusion 35 (85.4) 38 (86.4) 19 (95.0) 0.63
Factor 2: Knowledge of dental-related management of cleft lip and palate
Q7, Pre-surgical orthopedics and surgical outcomes 32 (78.0) 35 (79.5) 15 (75.0) 0.95
Q10, First-line management of CLP and obturators 37 (90.2) 34 (77.3) 16 (80.0) 0.26
Q13, Differentiate different types of CLP 35 (85.4) 32 (72.7) 15 (75.0) 0.36
Factor 3: Training and exposure to cleft lip and palate
Q5, Phonetics and improper surgery 38 (92.7) 40 (90.9) 16 (80.0) 0.37
Q8, Importance of audiology assessment 31 (75.6) 35 (79.5) 16 (80.0) 0.95
Q9, CLP and oronasal fistulae 27 (65.9) 15 (34.1) 7 (35.0) < 0.01**
Q14, Exposure to CLP clinical cases 35 (85.4) 36 (81.8) 11 (55.0) 0.03*
Q15, Early diagnosis of CLP 35 (85.4) 39 (88.6) 14 (70.0) 0.17
Factor 4: General knowledge of cleft lip and palate
Q1, CLP incidence and smoking 13 (31.7) 11 (25.0) 4 (20.0) 0.63
Q2, CLP incidence and gender 31 (75.6) 30 (68.2) 13 (65.0) 0.64
Q4, Folic acid decreases risk of CLP 20 (48.8) 15 (34.1) 9 (45.0) 0.37
n, number of the participants, Q, question; * Significant (P < 0.05); ** Highly Significant (P < 0.01)
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Table 5 Correct responses based on age
Age

Main Factors
n = 105

Total Correct 
responses
n = 105
n (%)

Age 23–25 Correct 
responses n = 71
n(%)

Age 26–30
Correct responses 
n = 34
n(%)

P value

Factor 1: Knowledge of cleft lip and palate management
Q3, CLP and Dental anomalies 91 (86.7) 59 (83.1) 32 (94.1) 0.22
Q6, CLP management and multidisciplinary team 100 (95.2) 66 (93.0) 34 (100.0) 0.17
Q11, Age of CLP patient and dental implant 75 (71.4) 51 (71.8) 24 (70.6) 1.00
Q12, CLP and dental occlusion 92 (87.6) 60 (84.5) 32 (94.1) 0.22
Factor 2: Knowledge of dental-related management of cleft lip and palate
Q7, Pre-surgical orthopedics and surgical outcomes 82 (78.1) 58 (81.7) 24 (70.6) 0.22
Q10, First-line management of CLP and obturators 87 (82.9) 58 (81.7) 29 (85.3) 0.79
Q13, Differentiate different types of CLP 82 (78.1) 57 (80.3) 25 (73.5) 0.46
Factor 3: Training and exposure to cleft lip and palate
Q5, Phonetics and improper surgery 94 (89.5) 63 (88.7) 31 (91.2) 1.00
Q8, Importance of audiology assessment 82 (78.1) 51 (71.8) 31 (91.2) 0.03*
Q9, CLP and oronasal fistulae 49 (46.7) 40 (56.3) 9 (26.5) < 0.01**
Q14, Exposure to CLP clinical cases 82 (78.1) 57 (80.3) 25 (73.5) 0.46
Q15, Early diagnosis of CLP 88 (83.8) 58 (81.7) 30 (88.2) 0.57
Factor 4: General knowledge of cleft lip and palate
Q1, CLP incidence and smoking 28 (26.7) 19 (26.8) 9 (26.5) 1.00
Q2, CLP incidence and gender 74 (70.5) 51 (71.8) 23 (67.6) 0.66
Q4, Folic acid decreases risk of CLP 44 (41.9) 25 (35.2) 19 (55.9) 0.058
n, number of the participants, Q, question; * Significant (P < 0.05); ** Highly Significant (P < 0.01)

Table 6 Correct responses based on university
University enrolled in

Main Factors
n = 105

KAU Correct responses
n = 55
n(%)

Al-Farabi Correct responses
n = 16
n(%)

OthersϮ
Correct responses n = 34
n(%)

P value

Factor1: Knowledge of cleft lip and palate management
Q3, CLP and Dental anomalies 48 (87.3) 13 (81.3) 30 (88.2) 0.79
Q6, CLP management and multidisciplinary team 50 (90.9) 16 (100) 34 (100) 0.14
Q11, Age of CLP patient and dental implant 38 (69.1) 12 (75.0) 25 (73.5) 0.87
Q12, CLP and dental occlusion 47 (85.5) 14 (87.5) 31 (91.2) 0.72
Factor 2: Knowledge of dental-related management of cleft lip and palate
Q7, Pre-surgical orthopedics and surgical outcomes 40 (72.7) 13 (81.3) 29 (85.3) 0.38
Q10, First-line management of CLP and obturators 43 (78.2) 15 (93.8) 29 (85.3) 0.35
Q13, Differentiate different types of CLP 41 (74.5) 15 (93.8) 26 (76.5) 0.29
Factor 3: Training and exposure to cleft lip and palate
Q5, Phonetics and improper surgery 49 (89.1) 15 (93.8) 30 (88.2) 1.00
Q8, Importance of audiology assessment 45 (81.8) 10 (62.5) 27 (79.4) 0.27
Q9, CLP and oronasal fistulae 24 (43.6) 8 (50.0) 17 (50.0) 0.83
Q14, Exposure to CLP clinical cases 42 (76.4) 11 (68.8) 29 (85.3) 0.36
Q15, Early diagnosis of CLP 45 (81.8) 15 (93.8) 28 (82.4) 0.63
Factor 4: General knowledge of cleft lip and palate
Q1, CLP incidence and smoking 14 (25.5) 4 (25.0) 10 (29.4) 0.95
Q2, CLP incidence and gender 43 (78.2) 10 (62.5) 21 (61.8) 0.19
Q4, Folic acid decreases risk of CLP 25 (45.5) 3 (18.8) 16 (47.1) 0.11
n, number of the participants, ϮUmm Al-Qura University; Batterjee Medical College; Ibn Sina National College
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alpha = 0.70) suggests that the 15-item questionnaire 
is adequate to test the knowledge assessment of dental 
interns [24]. The overall findings demonstrated gaps in 
basic understanding and exposure to CLP. There is lim-
ited appreciation among dental interns of the risk fac-
tors for CLP as well as post-surgical complications. Half 
of the participants were not aware of the oronasal fistula, 
which is the most common complication of cleft palate 
repair due to the failure of wound healing.

The number of correct answers was not associated with 
the participant’s age or affiliation. Although a non-signif-
icant difference was found between low and high GPAs, 
the number of participants with a C or D grade was half 
that of those with grades A and B. This suggests that the 
low overall correctness rate is a function of the structure 
and delivery of CLP teaching provided by dental schools 
rather than reflecting students’ ability.

Gender difference in learning capacity has been 
reported in the literature, including differences in learn-
ing methods, habits, and environments [27]. In the cur-
rent study, female participants had significantly higher 
knowledge than male in particular questions including 
prevalence of CLP and associated oronasal complication, 
which is more linked to theoretical knowledge. Students’ 
performance could be influenced by the type of teaching 
methods. Females may perform better in theoretical ele-
ments than male [27, 28].

Hypodontia and microdontia are commonly observed 
in CLP with ectopic eruption, supernumerary teeth and 
macrodontia less prevalent [29]. In the current study, a high 
percentage of interns were aware of the association between 
dental anomalies and CLP. This may relate to the logical per-
ception of the proximity of dentition to the cleft defect.

The need of multidisciplinary team for CLP man-
agement was identified by almost all the participants. 
However, the role of each specialty was not addressed. 
Therefore, various aspects of CLP management and 
additional teaching material such as efficient refer-
ral and quality of life assessment for both parents and 
child should be explored in more detail [30]. Case-based 
learning is considered more effective than other teach-
ing methods in addressing inter-disciplinary care in an 
enjoyable and interactive way [31]. This approach may 
therefore be considered in order to produce improved 
knowledge related to the CLP management.

Patients with CLP suffer from a variety of health com-
plications such as speech and hearing problems, feeding 
difficulties, and dental complications due to anatomi-
cal abnormalities [32–35]. Dental interns awareness of 
CLP complications was high, with a minor percentage 
unaware of the importance of effective surgery and audi-
ology assessment and their role in improving speech and 
hearing. In comparison, a significant proportion of medi-
cal students (25%) were aware of the association between 

speech problems and CLP [36]. More recently, Palee et al. 
[37] suggested implementation of new education meth-
ods such as digital educational games in order to improve 
CLP knowledge for medical students. However, a system-
atic review found unclear evidence regarding educational 
games as a teaching strategy for medical students [38]. 
Alternatively, a study involving 25 graduates of commu-
nication sciences and disorders program, who had not 
undergone previous CLP training courses, demonstrated 
the usefulness of video training tutorials for the assess-
ment and treatment of patients with CLP [18].

In regards to post-surgical complications, less than half 
of our participants were not aware of oro-nasal fistulae in 
CLP. This is probably correlated to several factors includ-
ing lack of subject interest, limited teaching material and 
absence of student assessment for CLP.

A low percentage of dental interns attended CLP clini-
cal sessions in their undergraduate program with 78% not 
being exposed to CLP cases. This is consistent with the 
findings of Vallino et al. [36] study, where only (13.9%) 
of participants had previous exposure to CLP. Chairside 
teaching sessions would help dental students and/or 
interns to develop and retain their obtained knowledge 
and to reshape their education [39, 40]. In addition, the 
role of the tutors in the clinic and their impact on the 
learning and teaching process should be highlighted [41]. 
Therefore, evidence-based chairside teaching is recom-
mended to promote critical thinking development for 
dental students [42].

Although the literature demonstrates a clear association 
between maternal smoking and CLP [43], only a quarter of 
the participants in the current study were aware of this rela-
tionship. Gender differences in the prevalence of CLP have 
been reported in the literature with males being more fre-
quently affected [7]. In the present study, two-thirds of the 
participants were aware of the differences in CLP incidence 
by gender. There is also convincing evidence demonstrat-
ing that folic acid deficiency in pregnant women may pre-
dispose to CLP with a daily intake of 0.4 milligrams of folic 
acid during pregnancy reducing the risk of having babies 
with CLP by one-third [44]. In the current study, the impor-
tance of folic acid intake for pregnant women in reducing 
the risk of CLP was recognized by less than 50% of our sam-
ple. A study by Alnujaim et al. [45], involving 310 pregnant 
women, found approximately 50% of the women were aware 
of the risk of folic acid deficiency and its relation to CLP. 
However, the internet was found to be the major source 
of knowledge (34.8%) with health professionals (8.7%) and 
public health campaigns (8.1%) less influential [46].

The strengths of the current study include the original 
analysis and the use of a reliable and validated bespoke 
questionnaire to address the study question. The com-
plete validated questionnaire is provided in supplemen-
tary file 2.
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In terms of limitations, the generalizability of the find-
ings was limited by the characteristics of the study partic-
ipants. The limited sample size of 105 participants could 
impact the generalizability of the findings. In addition, 
the study was conducted in a specific geographical area 
(Jeddah, Saudi Arabia), and we acknowledge the potential 
impact of this localized context on the wider applicability 
of the findings. Other counties with differing healthcare 
systems and educational structures may yield different 
results. Future research involving a more extensive and 
diverse population of recently graduated dentists may 
therefore be beneficial in augmenting the insights gained 
in the present study.

The nature of the study design and the restricted 
sample comprising dental interns make the study prone 
to selection bias. The results should therefore be inter-
preted with caution. Nevertheless, the potential for non-
response bias was limited in the present study given the 
acceptable response rate [23]. In addition, social bias was 
limited by considering both genders, while questions that 
might lead to socially desirable responses were avoided.

The pivotal role of oral health care among the multidis-
ciplinary pathways of CLP management was identified. 
Addressing fundamental knowledge gaps could positively 
influence patient care and lead to improved outcomes in 
the context of cleft lip and palate treatment. In particular, 
enhanced and more focused chairside teaching for den-
tal interns could attenuate the knowledge gap concern-
ing some aspects of CLP. In addition, the role of dentists 
in the parental education of children with CLP could be 
considered in more depth.

Conclusion
A validated questionnaire to explore dental interns’ knowl-
edge of CLP was developed. This was harnessed to high-
light areas requiring additional focus, including the etiology 
and clinical presentation associated with CLP. Given that 
general dentists are instrumental in the counseling and 
management of patients with cleft lip and palate, this infor-
mation can be used to develop bespoke teaching of cleft lip 
and palate. Dental schools should reflect on the delivery of 
CLP teaching, in particular, augmenting theoretical content 
with complementary practical sessions.

Abbreviations
CLP  Cleft lip and palate
CL  Cleft lip
CP  Cleft palate
GPA  Grade Point Average
I-CVI  Item Content Validity Index
MSA  Measure of Sampling Adequacy
SD  Standard Deviation
n  Number
DNK  Do Not Know
Q  Question

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12903-023-03388-y.

Supplementary File 1. 47-item preliminary questionnaire

Supplementary File 2. Informed consent and a 15-item questionnaire 
with correct answers

Supplementary File 3a. Eigenvalues of the Correlation Matrix. Supple-
mentary File 3b. Rotated Factor Pattern. Supplementary File 3c. Internal 
consistency for reliability (Cronbach alpha)

Acknowledgements
The authors are grateful to Dr. Faisal Abduljawad, who have assisted in 
collecting the data.

Author contributions
Bahn Agha contributed to conceptualization, design, analysis and 
interpretation, drafted and critically reviewed the manuscript; Narmin Helal 
contributed to conceptualization, data acquisition, analysis and interpretation, 
drafted and critically reviewed the manuscript; Thaer Al-Khafaji contributed to 
design and data interpretation, drafted and critically reviewed the manuscript; 
Gheada Farie contributed to design and data acquisition and interpretation, 
drafted and critically reviewed the manuscript; Osama Basri contributed to 
design and data interpretation, drafted and critically reviewed the manuscript; 
Padhraig Fleming contributed to data analysis and critically reviewed the 
manuscript. All authors gave final approval and agree to be accountable for all 
aspects of the work.All authors listed have made substantial contributions and 
approved the final manuscript.

Funding
There is no funding to report.

Data availability
The data used to support the findings are available from the corresponding 
author upon request.

Declarations

Ethics approval and consent to participate
The study was approved in compliance with the Declaration of Helsinki and 
the Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) standards. The data collected were kept confidential because 
participation was completely voluntary and anonymous. The questionnaire’s 
main page had an informed consent statement, and completing it implied 
giving assent for study participation. The study was approved by the King 
Abdulaziz University Research Ethics Committee (REC D/4/98976).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 18 April 2023 / Accepted: 4 September 2023

References
1. Zhu Y, Miao H, Zeng Q, Li B, Wang D, Yu X, Wu H, Chen Y, Guo P, Liu F. Preva-

lence of cleft lip and/or cleft palate in Guangdong province, China, 2015–
2018: a spatio-temporal descriptive analysis. BMJ open. 2021;11:e046430. 
https://doi.org/10.1136/bmjopen-2020-046430.

2. Dixon MJ, Marazita ML, Beaty TH, Murray JC. Cleft lip and palate: understand-
ing genetic and environmental influences. Nat Rev Genet. 2011;12:167–78. 
https://doi.org/10.1038/nrg2933.

https://doi.org/10.1186/s12903-023-03388-y
https://doi.org/10.1186/s12903-023-03388-y
https://doi.org/10.1136/bmjopen-2020-046430
https://doi.org/10.1038/nrg2933


Page 10 of 10Agha et al. BMC Oral Health          (2023) 23:689 

3. Leslie EJ, Marazita ML. Genetics of cleft lip and cleft palate. Am J Med Genet C 
Semin Med Genet. 2013;163:246–58. https://doi.org/10.1002/ajmg.c.31381.

4. Mossey PA, Little J, Munger RG, Dixon MJ, Shaw WC. Cleft lip and palate. 
Lancet. 2009;374:1773–85. https://doi.org/10.1016/S0140-6736(09)60695-4.

5. Deshpande AS, Goudy SL. Cellular and molecular mechanisms of cleft palate 
development. Laryngoscope Investig Otolaryngol. 2018;4:160–4. https://doi.
org/10.1002/lio2.214.

6. Al-Balkhi KM. The distribution and classification of clefts in patients 
attending a cleft lip and palate clinic in riyadh, Saudi Arabia. Saudi Med J. 
2008;29(5):739–42.

7. Martelli DRB, Machado RA, Swerts MSO, Rodrigues LAM, de Aquino SN, 
Júnior HM. Non syndromic cleft lip and palate: relationship between sex 
and clinical extension. Braz J Otorhinolaryngol. 2012;78:116–20. https://doi.
org/10.5935/1808-8694.20120018.

8. Sabbagh HJ, Innes NP, Sallout BI, Alamoudi NM, Hamdan MA, Alhamlan N, 
Al-Khozami AI, Abdulhameed FD, Al-Aama JY, Mossey PA. Birth prevalence 
of non-syndromic orofacial clefts in Saudi Arabia and the effects of parental 
consanguinity. Saudi Med J. 2015;36:1076. https://doi.org/10.15537/
smj.2015.9.11823.

9. Salari N, Darvishi N, Heydari M, Bokaee S, Darvishi F, Mohammadi M. Global 
prevalence of cleft palate, cleft lip and cleft palate and lip: a comprehen-
sive systematic review and meta-analysis. J Stomatol Oral Maxillofac Surg. 
2022;123:110–20. https://doi.org/10.1016/j.jormas.2021.05.008.

10. Gallagher N. A general dental practitioner’s role in treating patients with a 
cleft lip and/or palate. Br Dent J. 2020;228:19–21. https://doi.org/10.1038/
s41415-019-1116-7.

11. Dudding T, Martin S, Popat S. An introduction to the UK care pathway for 
children born with a cleft of the lip and/or palate. Br Dent J. 2023;234:943–6. 
https://doi.org/10.1038/s41415-023-5998-z.

12. Smallridge J, Hall AJ, Chorbachi R, et al. Functional outcomes in the Cleft 
Care UK study – part 3: oral health and audiology. Orthod Craniofac Res. 
2015;18:25–35. https://doi.org/10.1111/ocr.12110.

13. Al-Ghatam R, Jones TE, Ireland AJ, et al. Structural outcomes in the Cleft Care 
UK study. Part 2: dento-facial outcomes. Orthod Craniofac Res. 2015;18:14–24. 
https://doi.org/10.1111/ocr.12109.

14. Sell D, Mildinhall S, Albery L, Wills AK, Sandy JR, Ness AR. The Cleft Care 
UK study. Part 4: perceptual speech outcomes. Orthod Craniofac Res. 
2015;18:36–46. https://doi.org/10.1111/ocr.12112.

15. Waylen A, Ness AR, Wills AK, Persson M, Rumsey N, Sandy JR. Cleft care UK 
study. Part 5: child psychosocial outcomes and satisfaction with cleft services. 
Orthod Craniofac Res. 2015;18:47–55. https://doi.org/10.1111/ocr.12113.

16. Mossey PA. Global perspectives in orofacial cleft management and research. 
Br Dent J. 2023;234:953–7. https://doi.org/10.1038/s41415-023-5993-4.

17. Wornom IL, Will LA, Burdi AR, Berkowitz S, Breen ML, Clarke-Sheehan N, Curtin 
VM, D’Antonio LL, Friedman CD, Gleason AT, Huebener DV. Core curriculum 
for cleft lip/palate and other craniofacial anomalies: a guide for educators. In 
Cleft lip and palate 2006 (pp. 285–300). Springer Berlin Heidelberg.

18. Baigorri M, Crowley C, Sommer C. Addressing the gap in education for cleft 
palate: a module training series for craniofacial assessment and treat-
ment. Perspect. ASHA Special Interest Groups. 2020;5:662–8. https://doi.
org/10.1044/2020_PERSP-19-00138.

19. Emeka CI, Adeyemo WL, Ladeinde AL, Butali A. A comparative study of quality 
of life of families with children born with cleft lip and/or palate before and 
after surgical treatment. J Korean Assoc Oral Maxillofac Surg. 2017;43:247. 
https://doi.org/10.5125/jkaoms.2017.43.4.247.

20. Sohan K, Freer M, Mercer N, Soothill P, Kyle P. Prenatal detection of facial clefts. 
Fetal Diagn Ther. 2001;16:196–9. https://doi.org/10.1159/000053908.

21. Norcini JJ. ABC of learning and teaching in medicine. Work Based Assessment 
BMJ. 2003;326:753–5. https://doi.org/10.1136/bmj.326.7392.753.

22. Wei Y, McGrath PJ, Hayden J, Kutcher S. Measurement properties of tools 
measuring mental health knowledge: a systematic review. BMC Psychiatry. 
2016;16:1–16. https://doi.org/10.1186/s12888-016-1012-5.

23. Story DA, Tait AR. Survey research. Anesthesiology. 2019;130:192–202. https://
doi.org/10.1097/ALN.0000000000002436.

24. Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Critique and recommendations. Res Nurs Health. 
2006;29:489–97. https://doi.org/10.1002/nur.20147.

25. Lynn MR. Determination and quantification of content validity. Nurs Res. 
1986;35:382–5. https://doi.org/10.1097/00006199-198611000-00017.

26. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR, Young SL. 
Best practices for developing and validating scales for health, social, and 

behavioral research: a primer. Front Public Health. 2018;6:149. https://doi.
org/10.3389/fpubh.2018.00149.

27. Alzahrani SS, Soo Park Y, Tekian A. Study habits and academic achieve-
ment among medical students: a comparison between male and female 
subjects. Med Teach. 2018;40(Supp1):1–S9. https://doi.org/10.1080/01421
59X.2018.1464650.

28. Aluja-Fabregat A, Blanch A. Socialized personality, scholastic aptitudes, study 
habits, and academic achievement: exploring the link. Eur J Psychol Assess. 
2004;20:157–65. https://doi.org/10.1027/1015-5759.20.3.157.

29. Al-Kharboush GH, Al-Balkhi KM, Al-Moammar K. The prevalence of specific 
dental anomalies in a group of saudi cleft lip and palate patients. Saudi Dent 
J. 2015;27:75–80. https://doi.org/10.1016/j.sdentj.2014.11.007.

30. Giaquinto-Cilliers M, Potgieter MD, Links D, Van Schalkwyk G. Cleft lip and 
palate malformations: essential knowledge for the general practitioner. S Afr 
Fam Pract. 2013;55:533–7. https://doi.org/10.1080/20786204.2013.10874413.

31. Thistlethwaite JE, Davies D, Ekeocha S, Kidd JM, MacDougall C, Matthews P, 
Purkis J, Clay D. The effectiveness of case-based learning in health profes-
sional education. A beme systematic review: BEME guide No. 23. Med Teach. 
2012;34:e421–44. https://doi.org/10.3109/0142159X.2012.680939.

32. Akcam MO, Evirgen S, Uslu O, Memikoğlu UT. Dental anomalies in individuals 
with cleft lip and/or palate. Eur J of Orthod. 2010;32:207–13. https://doi.
org/10.1093/ejo/cjp156.

33. Gani B, Kinshuck A, Sharma R. A review of hearing loss in cleft palate patients. 
Int J Otolaryngol. 2012;548698:1–6. https://doi.org/10.1155/2012/548698.

34. Shkoukani MA, Chen M, Vong A. Cleft lip–a comprehensive review. Front 
Pediatr. 2013;1:53. https://doi.org/10.3389/fped.2013.00053.

35. Klintö K, Sporre M, Becker M. Speech in a consecutive series of children 
born with cleft lip and palate with and without syndromes and/or addi-
tional malformations. BMC Pediatr. 2021;21:1–9. https://doi.org/10.1186/
s12887-021-02783-0.

36. Vallino LD, Lass NJ, Pannbacker M, Klaiman PG, Miller P. 
Medical students’ knowledge of and exposure to cleft pal-
ate. Cleft Palate Craniofac J. 1992;29:275–8. https://doi.
org/10.1597/1545-1569_1992_029_0275_mskoae_2.3.co_2.

37. Palee P, Wongta N, Khwanngern K, Jitmun W, Choosri N. Serious game for 
teaching undergraduate medical students in cleft lip and palate treatment 
protocol. Int J Med Inform. 2020;141:104166. https://doi.org/10.1016/j.
ijmedinf.2020.104166.

38. Akl EA, Pretorius RW, Sackett K, Erdley WS, Bhoopathi PS, Alfarah Z, Schüne-
mann HJ. The effect of educational games on medical students’ learning out-
comes: a systematic review: BEME guide no 14. Med Teach. 2010;32:16–27. 
https://doi.org/10.3109/01421590903473969.

39. Burgess A, van Diggele C, Roberts C, Mellis C. Key tips for teaching in the 
clinical setting. BMC Med Educ. 2020;20:1–7. https://doi.org/10.1186/
s12909-020-02283-2.

40. Uoshima K, Akiba N, Nagasawa M. Technical skill training and assessment 
in dental education. Jpn Dent Sci Rev;57:160–3. https://doi.org/10.1016/j.
jdsr.2021.08.004.

41. Burgess A, McGregor D. Peer teacher training for health professional students: 
a systematic review of formal programs. BMC Med Educ. 2018;18:1–12. 
https://doi.org/10.1186/s12909-018-1356-2.

42. Sweet J, Wilson J, Pugsley L. Chairside teaching and the perceptions of 
dental teachers in the UK. Br Dent J. 2008;205:565–9. https://doi.org/10.1038/
sj.bdj.2008.983.

43. Lie RT, Wilcox AJ, Taylor J, Gjessing HK, Saugstad OD, Aabyholm F, Vindenes H. 
Maternal smoking and oral clefts: the role of detoxification pathway genes. 
Epidemiology. 2008;19:606. https://doi.org/10.1097/EDE.0b013e3181690731.

44. Wilcox AJ, Lie RT, Solvoll K, Taylor J, McConnaughey DR, Åbyholm F, Vindenes 
H, Vollset SE, Drevon CA. Folic acid supplements and risk of facial clefts: 
national population based case-control study. BMJ. 2007;334:464. https://doi.
org/10.1136/bmj.39079.618287.0B.

45. Alnujaim NH, Albedaie ES, Alyahya LS, Adosary MA, Alotaibi FF, Alnujaim MH, 
Mahmod S. Awareness, knowledge and attitudes of saudi pregnant women 
towards cleft lip and palate. Curr Pediatr Res. 2017;21:595–603.

46. Khouri JS, McCheyne MJ, Morrison CS. # cleft: the use of social media 
amongst parents of infants with clefts. Cleft Palate Craniofac J. 2018;55:974–6. 
https://doi.org/10.1597/16-156.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1002/ajmg.c.31381
https://doi.org/10.1016/S0140-6736(09)60695-4
https://doi.org/10.1002/lio2.214
https://doi.org/10.1002/lio2.214
https://doi.org/10.5935/1808-8694.20120018
https://doi.org/10.5935/1808-8694.20120018
https://doi.org/10.15537/smj.2015.9.11823
https://doi.org/10.15537/smj.2015.9.11823
https://doi.org/10.1016/j.jormas.2021.05.008
https://doi.org/10.1038/s41415-019-1116-7
https://doi.org/10.1038/s41415-019-1116-7
https://doi.org/10.1038/s41415-023-5998-z
https://doi.org/10.1111/ocr.12110
https://doi.org/10.1111/ocr.12109
https://doi.org/10.1111/ocr.12112
https://doi.org/10.1111/ocr.12113
https://doi.org/10.1038/s41415-023-5993-4
https://doi.org/10.1044/2020_PERSP-19-00138
https://doi.org/10.1044/2020_PERSP-19-00138
https://doi.org/10.5125/jkaoms.2017.43.4.247
https://doi.org/10.1159/000053908
https://doi.org/10.1136/bmj.326.7392.753
https://doi.org/10.1186/s12888-016-1012-5
https://doi.org/10.1097/ALN.0000000000002436
https://doi.org/10.1097/ALN.0000000000002436
https://doi.org/10.1002/nur.20147
https://doi.org/10.1097/00006199-198611000-00017
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1080/0142159X.2018.1464650
https://doi.org/10.1080/0142159X.2018.1464650
https://doi.org/10.1027/1015-5759.20.3.157
https://doi.org/10.1016/j.sdentj.2014.11.007
https://doi.org/10.1080/20786204.2013.10874413
https://doi.org/10.3109/0142159X.2012.680939
https://doi.org/10.1093/ejo/cjp156
https://doi.org/10.1093/ejo/cjp156
https://doi.org/10.1155/2012/548698
https://doi.org/10.3389/fped.2013.00053
https://doi.org/10.1186/s12887-021-02783-0
https://doi.org/10.1186/s12887-021-02783-0
https://doi.org/10.1597/1545-1569_1992_029_0275_mskoae_2.3.co_2
https://doi.org/10.1597/1545-1569_1992_029_0275_mskoae_2.3.co_2
https://doi.org/10.1016/j.ijmedinf.2020.104166
https://doi.org/10.1016/j.ijmedinf.2020.104166
https://doi.org/10.3109/01421590903473969
https://doi.org/10.1186/s12909-020-02283-2
https://doi.org/10.1186/s12909-020-02283-2
https://doi.org/10.1016/j.jdsr.2021.08.004
https://doi.org/10.1016/j.jdsr.2021.08.004
https://doi.org/10.1186/s12909-018-1356-2
https://doi.org/10.1038/sj.bdj.2008.983
https://doi.org/10.1038/sj.bdj.2008.983
https://doi.org/10.1097/EDE.0b013e3181690731
https://doi.org/10.1136/bmj.39079.618287.0B
https://doi.org/10.1136/bmj.39079.618287.0B
https://doi.org/10.1597/16-156

	Knowledge assessment on cleft lip and palate among recently graduated dentists: a cross-sectional study
	Abstract
	Background
	Materials and methods
	Study design and setting
	Questionnaire and procedure
	Validity and reliability
	Principal component analysis
	Statistical methods

	Results
	Demographic data
	Characteristics of the participants
	Pattern of responses

	Discussion
	Conclusion
	References


