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Abstract
Background This is the first study to assess Egyptian dental practitioners’ knowledge about conservative caries 
management approaches and investigate whether this knowledge transfers into clinical practice and the barriers to 
translating research into evidence-based practice.

Methods A sample of dental practitioners was surveyed using an online questionnaire. Convenience and snowball 
sampling were used to collect data from February to June 2022. We included graduated dentists from Egyptian 
universities who practiced in Egypt. Data were analyzed with descriptive statistics, and the associations between 
variables were checked using Kruskal Wallis and Chi-Square tests.

Results This study included 396 participants from throughout Egypt. There were significant correlations between 
specialty and participants’ knowledge and behaviors toward evidence-based caries management (p = 0.002) and 
between specialization and tools used to detect carious lesions (p < 0.001). Most participants (59.1%) used G.V Black’s 
classification, and (80.8%) removed caries based on the feature of dentin hardness and color, whereas (67%) removed 
caries until hard dentine remained. The participants’ primary hurdle to staying up-to-date was their belief that the 
newly gained information would not be clinically applicable due to a lack of equipment or working in low-economic 
areas. Patient-related barriers were the major obstacles for participants in implementing evidence-based practice.

Conclusion Egyptian dentists did not fully embrace minimal invasive approaches for caries management, and 
practitioners’ experiences continue to shape decision-making. It emphasizes the imperative to practically educate 
dentists using effective knowledge translation dissemination to promote evidence adoption in daily practice and 
advocate value-based dental care to address the economic crisis’s impact on Egypt’s healthcare.
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Introduction
Dental caries remains a significant health problem world-
wide [1], affecting 60–90% of children and the majority 
of adults [2]. There are health inequalities in dental caries 
burden in both children and adults [3], particularly most 
prevalent in low-income communities due to unafford-
able dental care [4, 5]. As such, 2.4  billion people (35% 
global prevalence) had carious permanent teeth without 
treatment, making it the most common medical condi-
tion [6]. Hence, dental caries poses a global health bur-
den for numerous people who require proper treatment 
to improve their quality of life, particularly those who 
cannot afford dental care [3, 7, 8]. Similarly, dental car-
ies remains a crucial health concern in Egypt, particularly 
among vulnerable populations (e.g., women and persons 
with low socioeconomic status), with approximately 
70.3% having at least one untreated carious tooth [9].

Caries-management concepts have shifted substantially 
in recent years towards a deeper understanding of caries’ 
pathophysiology and tissue healing capabilities, resulting 
in more conservative approaches [10, 11]. Minimal inter-
vention dentistry was developed to address the deficien-
cies in the traditional operative concept (“drill and fill”) 
by providing a cause-based and comprehensive caries 
management philosophy that includes early caries detec-
tion, new caries lesions prevention, and management of 
carious lesions through minimally invasive procedures 
[12, 13]. Such a recent approach aims to preserve the 
tooth as much as possible to boost its life span by con-
servatively restoring it, converting the concept of “exten-
sion for prevention” into “prevention of extension” [14]. 
However, caries management and restorative dentistry 
are becoming increasingly complex, putting clinical deci-
sion-making under increased strain due to innovations 
in techniques and materials, socio-demographic shifts, 
more knowledgeable patients, and abundantly available 
research [15].

In the last decades, the evidence-based practice concept 
has emerged in dentistry in responding to the imperative 
to improve the quality of standard patient care [16–18], 
which was recognized as making clinical decisions based 
on the integration of the best research evidence available 
with clinician expertise and patient values [19]. In other 
words, an approach that assists healthcare practitioners 
in offering the best possible care to patients by integrat-
ing the best research with clinical practice. However, the 
responsibility of looking for, appraising critically, and 
interpreting research findings in daily practice should not 
be restricted solely to clinicians [20]. In this regard, many 
organizations such as the International Caries Consensus 
Collaboration (ICCC), the American Dental Associa-
tion (ADA), and the European Dental Association (EDA) 
have worked to develop recommendations for minimally 
invasive caries management, intending to improve dental 

care and maintain teeth healthy and functional for life 
[21–24].

Still, there is a big gap between research evidence and 
dental practice that leads to the loss of the evidence-
based practice value in patient dental care [25, 26], 
reflecting that many dentists still prefer to rely mostly on 
knowledge learned via education or personal experience, 
and many still need to embrace the concept of minimal 
intervention dentistry completely [27, 28]. Therefore, we 
aim to assess the knowledge of Egyptian dental practitio-
ners about conservative caries management approaches 
and investigate whether this knowledge transfers into 
clinical practice and the barriers to translating research 
evidence into evidence-based practice.

Methods
Study design
This study followed the STROBE guidelines for report-
ing cross-sectional observational studies [29]. The study 
protocol was a priori registered in the Open Science 
Framework and approved by the Research Ethics Com-
mittee, Faculty of Dentistry, Cairo University, Egypt [30]. 
An online questionnaire was employed, and the survey 
was conducted during the spring of 2022. Participation 
was voluntary, and there were no rewards or penalties for 
participating.

Questionnaire
The questionnaire included several question styles (yes/
no questions, multiple choice questions, open-ended 
questions, and statements with Likert scale responses). 
After reviewing published cariology surveys, we designed 
these questions to assess three primary areas: knowledge 
(including evidence-based caries diagnosis and manage-
ment according to the recent ICCC and ADA consensus 
[21, 31, 32], continuing education, and evidence-based 
practice (including enablers and barriers). We assessed 
the content validity of the initial questionnaire in per-
son using a paper-based method, considering the dif-
ferences in professions and education to guarantee that 
people from varied educational backgrounds would eas-
ily understand it. Intra-rater reliability was assessed on 
this pilot sample of ten participants who were academics, 
residents, and dentists, with one month between the test 
and retest. We used the Spearman correlation to test the 
correlation between the two rounds, and questions with 
low reliability were removed. The final questionnaire was 
transferred into a Google Form and distributed.

The questionnaire started with an overview of the study 
objectives and target population, highlighting that partic-
ipation was voluntary. The subsequent questions focused 
on four areas (Supplementary file):

  • Demographic data (gender, graduation year, 
university, specialty, etc.)
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  • Questions evaluating participants’ knowledge and 
behavior toward caries management in terms of 
evidence-based practice.

  • Questions about participants’ behavior toward 
continuing education and keeping up-to-date on 
cariology and restorative dentistry, as well as the 
barriers to doing so.

  • Questions about participants’ attitudes towards 
evidence-based dentistry and their barriers to 
establishing an evidence-based practice.

Setting and participants
Convenience and snowball sampling were performed. 
We contacted university course directors, inviting them 
to complete and distribute the questionnaire to their resi-
dents, intern, and postgraduate students. Also, we used 
social media platforms to reach general practitioners and 
cover dental professionals throughout Egypt. The survey 
was opened in February and closed in June of 2022. We 
included graduated dentists with a bachelor’s or higher 
degree from Egyptian universities who practiced in 
Egypt. We excluded undergraduate students and dentists 
who obtained their undergraduate qualification abroad 
or practiced outside Egypt.

Sample size
While World Health Organization (WHO) estimated 
the number of dentists in Egypt to be 32,848 in Decem-
ber 2018 [33], the Egyptian Dental Syndicate statistics 
assume this number to be 76,843 at present. As a result, 
we calculated our sample to represent a total population 
of 76,843 with a 95% confidence level and a 5% margin of 
error, resulting in a minimum sample size of 382. Sample 
size calculation was performed using Epi Info™ 7.2 (Cen-
ters for Disease Control and Prevention (CDC), Atlanta, 
USA) [34].

Statistical analysis
Descriptive statistics were used to present the demo-
graphic characteristics of the participants and their 
questionnaire responses as frequencies and percentages 
for categorical variables. Kruskal Wallis and Chi-Square 
tests were performed for group comparisons according 
to the respective data. Statistically significant differences 
were assumed if p < 0.05. All statistical analyses were per-
formed using SPSS 28 (IBM. Armonk, USA).

Results
Participants’ demographic characteristics
Due to the nature of our recruitment methods (respon-
dent-driven sampling), we could not estimate the total 
number of dental professionals who received our sur-
vey invitation. Among the 410 questionnaires received, 
14 were excluded because they did not meet the 

eligibility criteria; ten obtained their bachelor’s degree 
abroad, three were duplicated, and one had incomplete 
responses. After excluding these invalid responses, we 
included 396 individuals from throughout Egypt (44.9% 
men and 63.1% women), with 44.9% being practicing 
dentists, 20.5% intern students, 16.4% academics (i.e., 
non-clinical specialties), 13.6% postgraduate students, 
and 4.5% residents. The majority (71.5%) graduated from 
public universities; 28.5% graduated from private univer-
sities. 49.2% were general practitioners, 17.7% restorative 
dentistry specialists, and 12.6% specialized in oral and 
maxillofacial surgery or prosthodontics. Most partici-
pants (82.6%) worked in capitals, with 8.3% in the delta 
region, 6.1% in upper Egypt, and 1.5% in the east. 53.5% 
worked in the public sector and 46.5% in the private sec-
tor. 65.2% of participants had a BDS degree, 34.8% a post-
graduate degree (52.2% MDS, 29.7% Ph.D., and 14.5% 
specialized diploma). (Table 1)

Knowledge towards caries management and restorative 
dentistry
Table 2 presents the results of the participants’ responses 
to questions about knowledge and behavior toward evi-
dence-based cariology and restorative dentistry. There 
was a significant relationship between specialty and total 
score of the questions evaluating participants’ knowledge 
and behavior toward caries management in terms of evi-
dence-based practice (p = 0.002), with restorative dentists 
having a higher median score (median = 16, IQR = 4.25) 
than oral medicine, pathology, and radiology specialists 
(median = 12, IQR = 3), oral and maxillofacial surgery and 
prosthodontics specialists (median = 14, IQR = 3.25), and 
general practitioners (median = 14, IQR = 4) (Appendix 
Table  1). However, there was a significant correlation 
between specialization and tools used to detect carious 
lesions (p < 0.001) since oral medicine, pathology, and 
radiology dentists (88.9%) used visual and tactile exami-
nation to detect carious lesions more than other disci-
plines, while academics (60.0%) used visual-tactile and 
radiographic examination. Additionally, the percentage 
of dentists who used caries-detector dyes to detect cari-
ous lesions was higher in endodontists (11.1%) than in 
other specialties; also, those who used recent diagnostic 
tools to detect carious lesions were higher in endodon-
tists (7.4%) (Appendix Table 2).

Behaviors toward continuing education
Most participants agreed that there had been a signifi-
cant change in the operative dental practice since gradu-
ation (78.8%), and 26.5% preferred the in-person courses 
and workshops to stay up-to-date with cariology and 
restorative dentistry (Table 3). However, there was a sig-
nificant correlation between postgraduate education and 
the belief that there has been a significant change in the 
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operative dental practice from graduation year (p < 0.001) 
since the dentists who believed that and pursued post-
graduate education were 94.9%. Also, there was a sig-
nificant correlation between that belief and years since 
graduation (p < 0.001), as 96.4% of dentists who believed 
that there had been a significant change in the operative 
dental practice had 10 to 14 years following graduation 
(96.4%) (Appendix Table 3). The main barrier to updating 
their cariology and restorative dentistry knowledge for 
62.7% was that newly gained information would not be 
clinically applicable due to lack of equipment or working 
in a low-income area, while 58.3% of them stated the high 

cost of continuing education courses was the barrier. The 
American Dental Association (34.7%) was the top orga-
nization where participants usually followed its recent 
consensus and guidelines in cariology and restorative 
dentistry, followed by university curriculums (25.5%).

Attitudes toward the evidence-based dental practice
Most participants agreed that it is difficult to find a 
trusted source for evidence-based information (41.9%) 
and hard to understand the results of scientific articles 
due to the statistical portion (38.9%). They also agreed 
that the evidence-based information is time-consuming, 
not clinically applicable in daily practice (39.6%), and 
not clinically applicable due to the economic burden 
(44.7%). The main barrier to establishing an evidence-
based practice in cariology and restorative dentistry for 
32.1% of participants was the financial barrier, followed 
by the inability of participants to find trusted informa-
tion (16.9%) (Table  4). However, there was a significant 
correlation between getting a trusted source for evi-
dence-based information and postgraduate education 
(p < 0.001), as the participants who did not pursue post-
graduate education and found it difficult were 43.4%; in 
contrast, those who disagreed and took a postgraduate 
education were 47.1%. Furthermore, there was a signifi-
cant correlation between postgraduate education and the 
feeling that some evidence-based information is time-
consuming and not clinically applicable in daily practice 
(p = 0.001) since the participants who agreed with that 
and did not pursue postgraduate education were 45.3%; 
in contrast, participants who disagreed and took a post-
graduate education were 30.4% (and 8.7% strongly dis-
agreed) (Appendix Table 3).

Discussion
With the emergence of conservative and less invasive car-
ies management approaches, it is crucial to assess dental 
practitioners’ knowledge and attitudes regarding these 
strategies and how research can improve the quality of 
dental care. In this regard, this is the first study to assess 
Egyptian dental professionals’ knowledge of current car-
ies management approaches and investigate the barriers 
to translating this knowledge into daily clinical practice.

Dental caries is a dynamic process with a recurring 
disease cycle involving demineralization and remineral-
ization over time [35]; considering this modern concept 
in diagnosis and risk assessment are key underpins for 
successfully understanding and controlling dental car-
ies. In this study, most dentists (59.1%) used G.V Black’s 
classification in their dental practice, which means that 
their caries management was based solely on caries loca-
tion without considering caries activity or lesion depth, 
potentially resulting in more invasive treatment [36]. 
Although several systems were used to classify dental 

Table 1 Demographic characteristics of the participants 
(N = 396)

N %
Gender Female 250 63.1

Male 146 36.9
Profession Dentist 178 44.9

Intern student 81 20.5
Academic 65 16.4
Postgraduate student 54 13.6
Current Resident 18 4.5

From 
which 
univer-
sity did you 
graduate?

Public university 283 71.5
Private university 113 28.5

Specialty General Dentistry 195 49.2
Restorative dentistry 70 17.7
Oral and Maxillofacial Surgery and 
Prosthodontics

50 12.6

Orthodontics and Pediatric Dentistry 33 8.3
Endodontics 27 6.8
Oral Medicine, Pathology, and Radiology 9 2.3
Periodontics 7 1.8
Academic specialty 5 1.3

Postgradu-
ate study

Yes 138 34.8
No 258 65.2

Highest 
degree

MDS 72 52.2
Ph.D. 41 29.7
Specialized Diploma 20 14.5
Membership in Orthodontics (MOrtho) 4 2.9
Diploma of Membership of the Faculty of 
Dental Surgery (MFDS)

1 0.7

Univer-
sity of your 
highest 
degree?

Public university 127 92
Private university 5 3.6
International university 6 4.3

Primary 
sector of 
practice

Public 212 53.5
Private 184 46.5

Location of 
practice

Capitals 327 82.6
Delta area 33 8.3
Upper Egypt 24 6.1
East area 6 1.5
North area 6 1.5
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N %
What is your preferred caries classifi-
cation for application in your dental 
practice?

G.V. Black’s classification 234 59.1
ICDAS classification 55 13.9
Mount & Hume (Si/Sta) classification 39 9.8
American Dental Association (ADA) Caries Classification 10 2.5
WHO system classification 9 2.3
Classifying according to position (Occlusal, Proximal, and Cervical) 5 1.3
Classifying according to severity (Mild, Moderate, Sever) 2 0.5
Miller classification 1 0.3
Irrelevant answer 17 4.3
No answer 24 6.1

What tools do you use to detect a cari-
ous lesion?

Visual and tactile examination 180 45.5
Visual-tactile and radiographic examination 134 33.8
Caries-Detector dyes 29 7.3
Dental excavator 18 4.5
Radiographic examination 15 3.8
Recent diagnostic tools 13 3.3
Irrelevant answer 7 1.8

Management of caries lesion depends on its activity Strongly agree 109 27.5
Agree 235 59.3
Unsure 21 5.3
Disagree 29 7.3
Strongly disagree 2 0.5

 A cavity-free patient indicates that he/she is caries-free Strongly agree 16 4
Agree 52 13.1
Unsure 69 17.4
Disagree 173 43.7
Strongly disagree 86 21.7

The new approach of caries management depends on the ability 
of dental tissue remineralization

Strongly agree 113 28.5
Agree 201 50.8
Unsure 63 15.9
Disagree 19 4.8
Strongly disagree 0 0

The new concept of caries management is based on the sealing of 
cavities by altering the ecological niche of cariogenic bacteria

Strongly agree 88 22.2
Agree 195 49.2
Unsure 91 23
Disagree 21 5.3
Strongly disagree 1 0.3

Dentin hardness and color are the most critical features of dentin 
during cavity preparation

Strongly agree 79 19.9
Agree 241 60.9
Unsure 45 11.4
Disagree 25 6.3
Strongly disagree 6 1.5

Resistance to excavation is a characteristic sign during caries 
management

Strongly agree 75 18.9
Agree 239 60.4
Unsure 49 12.4
Disagree 27 6.8
Strongly disagree 6 1.5

It is necessary to remove soft dentin from the wall cavity Strongly agree 207 52.3
Agree 138 34.8
Unsure 23 5.8
Disagree 24 6.1
Strongly disagree 4 1

Table 2 Participants’ responses to questions about caries management and restorative dentistry
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N %
Complete caries removal to hard dentin is the best treatment op-
tion for small to moderate-sized cavities

Strongly agree 104 26.3
Agree 161 40.7
Unsure 49 12.4
Disagree 61 15.4
Strongly disagree 21 5.3

The step-wise caries excavation is the best treatment for a deep 
lesion

Strongly agree 55 13.9
Agree 196 49.5
Unsure 71 17.9
Disagree 62 15.7
Strongly disagree 12 3

Step-wise caries removal is a type of selective caries removal Strongly agree 78 19.7
Agree 248 62.6
Unsure 48 12.1
Disagree 17 4.3
Strongly disagree 5 1.3

In case of a cavitated lesion, a minimally invasive approach could 
be an alternative treatment

Strongly agree 54 13.6
Agree 155 39.1
Unsure 93 23.5
Disagree 77 19.4
Strongly disagree 17 4.3

Caries diagnosis depends on dentin stains and cavitation Strongly agree 22 5.6
Agree 147 37.1
Unsure 63 15.9
Disagree 122 30.8
Strongly disagree 42 10.6

The risk assessment of the patient influences the management of 
caries

Strongly agree 187 47.2
Agree 181 45.7
Unsure 21 5.3
Disagree 7 1.8
Strongly disagree 0 0

The history of pain is critical in the caries management Strongly agree 163 41.2
Agree 194 49
Unsure 24 6.1
Disagree 13 3.3
Strongly disagree 2 0.5

Routine x-rays on every patient are essential for caries detection Strongly agree 71 17.9
Agree 126 31.8
Unsure 58 14.6
Disagree 114 28.8
Strongly disagree 27 6.8

Periapical radiographs are more effective than Bitewing in caries 
diagnosis

Strongly agree 21 5.3
Agree 41 10.4
Unsure 47 11.9
Disagree 176 44.4
Strongly disagree 111 28

Pulp testing may not be essential during caries management Strongly agree 28 7.1
Agree 133 33.6
Unsure 72 18.2
Disagree 132 33.3
Strongly disagree 31 7.8

Table 2 (continued) 
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caries, the International Caries Detection and Assess-
ment System (ICDAS) has evolved to be more compre-
hensive and appropriate to current minimally invasive 
approaches, and current guidelines recommend it in clin-
ical practice [22, 37]. This system classifies caries based 
on visual signs of the lesion severity considering sound 
surfaces and caries phases and combining these find-
ings with radiographic data; hence, it aids in early caries 
diagnosis and assessment of complete caries prevalence 
[38–40].

Most dentists (about 80.8%) removed caries based 
on the feature of dentin hardness and color, and (about 
67%) removed caries in small to moderate-sized cavities 
until hard dentine remained. Such behavior relies on the 
correlation between bacterial count and dentin hard-
ness [41, 42]; hence, removing caries until the remain-
ing dentin becomes hard reduces residual bacteria at the 

cavity floor. Caries removal solely based on dentin char-
acteristics regardless of the caries condition (i.e., active 
or arrest) results in over-treatments, removal of many 
arrested lesions, and complications if softened dentin is 
near the pulp [43, 44].

The results revealed that most practitioners (more than 
52.3%) still relied on the conventional approach of remov-
ing all soft dentine and considered step-wise excavation 
the best treatment for deep lesions (around 63.4%). Such 
an approach raises the risk of pulp exposure and issues; 
pulp exposure treatment is costly and may compromise 
tooth longevity; still, it is either invasive or unsuccessful 
in the long term [45–47]. However, dentists continued to 
use this approach due to the incorrect belief that residual 
carious dentine or bacteria in the cavity could damage 
the pulp or cause caries progression [48–50]. Moreover, 
the belief that step-wise excavation is the best alternative 

N %
The explorer probe is necessary for caries diagnosis Strongly agree 123 31.1

Agree 197 49.7
Unsure 25 6.3
Disagree 40 10.1
Strongly disagree 11 2.8

ICDAS classification is more accurate than Si/Sta classification Strongly agree 55 13.9
Agree 118 29.8
Unsure 180 45.5
Disagree 35 8.8
Strongly disagree 8 2

Caries care, Caries management, and Caries control all have the 
same meaning

Strongly agree 24 6.1
Agree 80 20.2
Unsure 63 15.9
Disagree 162 40.9
Strongly disagree 67 16.9

The non-invasive approach is only indicated for patients with a 
high caries risk

Strongly agree 13 3.3
Agree 28 7.1
Unsure 80 20.2
Disagree 166 41.9
Strongly disagree 109 27.5

The cavity sealing approach is only used on the intact enamel 
surface

Strongly agree 46 11.6
Agree 137 34.6
Unsure 125 31.6
Disagree 71 17.9
Strongly disagree 17 4.3

Sealing of the cavity could remineralize it Strongly agree 50 12.6
Agree 172 43.4
Unsure 93 23.5
Disagree 69 17.4
Strongly disagree 12 3

It is necessary to seal inactive root caries Strongly agree 47 11.9
Agree 167 42.2
Unsure 126 31.8
Disagree 49 12.4
Strongly disagree 7 1.8

Table 2 (continued) 



Page 8 of 12Elkady and Khater BMC Oral Health          (2023) 23:622 

to the complete excavation concept contradicts current 
evidence due to the high cost-benefit ratio and high risk 
of pulp exposure during the second visit [51, 52].

Without a doubt, the main goal of healthcare prac-
titioners is to provide patients with the best possible 

care. Although several studies assessed dental students’ 
and practitioners’ understanding of conservative caries 
management approaches, they were focused mainly on 
the knowledge and its implication on daily practice [53–
56]. However, patient care will not improve unless this 

Table 3 Participants’ responses to questions about continuing education in cariology and restorative dentistry
N %

Do you believe there has 
been a significant change in 
the operative dental practice 
since your graduation year?

No 25 6.3
Maybe 59 14.9
Yes 312 78.8

What is your preferred meth-
od of staying up-to-date with 
cariology and restorative 
dentistry?

In-person courses and workshops 105 26.5
Journal articles 84 21.2
University programs and degrees 74 18.7
Online courses 68 17.2
Conferences 47 11.9
Textbooks 14 3.5
None 2 0.5
Asking friends 1 0.3
Discussions 1 0.3

How many continuing edu-
cation courses in cariology 
and restorative dentistry did 
you take in the last year?

No 193 48.7
Yes 203 51.3

How many international sci-
entific articles on cariology, 
and restorative dentistry did 
you read in the last year?

No 151 38.1
Yes 245 61.9

What do you feel are the bar-
riers to updating your cariol-
ogy and restorative dentistry 
knowledge?

The newly gained information will not be clinically applicable due to lack of equipment or work-
ing in the low-economic area.

248 62.7

Courses for continuous education are expensive. 231 58.3
I think there has been no significant development in the field since my graduating year. 34 8.7
No barriers 9 2.3
Cariology and restorative dentistry are outside my scope 8 2
No time available for continuing education 7 1.8
Unable to find trusted information 3 0.8
Lack of motivation 2 0.6
Patients awareness 1 0.3

Do you always follow the 
recent consensus and 
guidelines in cariology and 
restorative dentistry?

No 91 23
Maybe 186 47
Yes 119 30.1

If yes, whose organizations or 
committees do you adhere 
to their consensus and 
guidelines?

American Dental Association (ADA) 34 34.7
University curriculum 25 25.5
Irrelevant answer 11 11.2
Expert opinions 7 7.1
Royal College of Surgeons in Ireland (RCSI) 4 4.1
British Dental Association (BDA) 3 3.1
Didn’t know 3 3.1
European Organization for Caries Research (ORCA) 3 3.1
World Health Organization (WHO) 2 2
FDI World Dental Federation 2 2
American Academy of Cosmetic Dentistry (AACD) 1 1
American Academy of Pediatric Dentistry (AAPD) 1 1
International Caries Consensus Collaboration (ICCC) 1 1
NICE guidelines 1 1
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theoretical knowledge is applied in daily dental practice. 
Therefore, the real challenge in improving healthcare 
quality and implementing evidence-based approaches is 
not in evidence dissemination or knowledge but in trans-
lating this knowledge from research into evidence-based 
dental practice. As such, recognizing the obstacles is the 
first step toward implementing a dental practice based 
on research evidence, which includes hurdles related to 
the practitioner, evidence, context, and patient [57]. 23% 
of participants did not follow the caries management 
guidelines in their practices. Such behavior was primar-
ily due to evidence-related barriers since 52% found it 
hard to obtain a trusted source, and 50% found it hard 

to understand the scientific articles’ results due to the 
statistical aspect. Such a barrier is highly evident by the 
unmanageable amount of existing research (research 
waste); for example, there were 104,975 dental articles 
published between 2009 and 2019 on PubMed [58], 
making it impossible for dental practitioners to read, 
understand, and incorporate all this research into daily 
practice. Hence, resources that provide summarized 
intervention effectiveness reviews are crucial for pro-
moting evidence-based practice. Another barrier is how 
results are often presented, emphasizing the significance 
of including a plain language summary with research 
articles. Moreover, it highlights the imperative of inves-
tigating the effectiveness of other means of research 
knowledge translation (e.g., videos, toolkits, and social 
media) rather than written materials in promoting evi-
dence uptake in daily dental practice [59].

The main barrier for 62.7% of participants to update 
their knowledge was that the newly gained informa-
tion would not be clinically applicable due to a lack of 
equipment or working in a low-economic area. This 
misconception stems from the common belief that evi-
dence-based practice is synonymous with more scien-
tific and expensive practice, contrary to the purpose of 
evidence-based practice: patient-centered and empiri-
cally grounded care to provide optimal clinical decisions 
[57, 60]. Such beliefs represent an evident gap between 
researchers’ and practitioners’ communities, as practi-
tioners are unable to comprehend the complexity of the 
research process; on the other hand, researchers focus 
more on the quality of knowledge obtained from their 
studies, with little attention paid to the relevance of this 
knowledge for practitioners and patients, as well as the 
complexities of applying it in patient care [61, 62]. As a 
result, promoting evidence-based dental practice neces-
sitates incorporating evidence assessment and synthesis 
skills in dental curriculum and training to ensure that the 
workforce will be filled with practitioners who can com-
prehend and use research evidence in their daily practices 
[63, 64]. Also, more extensive dissemination of easily 
accessible evidence reviews on clinical topics (e.g., scop-
ing and systematic reviews and guidelines) can encour-
age interest in and promote applying research evidence 
in daily practice [65]. Moreover, such a gap between the 
communities of researchers and practitioners can only 
be bridged by incorporating practitioners in the research 
process and giving them voices in determining the chal-
lenges and dilemmas they encounter and underpin their 
profession [57, 66, 67].

Patient-related barriers (i.e., economic, awareness, and 
social levels) were the major obstacles for participants 
in implementing evidence-based practice. Such barriers 
are rational and supposed to increase globally due to the 
rise in living costs and economic crisis, often affecting 

Table 4 Participants’ responses to questions about their 
attitudes towards evidence-based dentistry

N %
I find it hard to get 
a trusted source 
for evidence-based 
information

Strongly agree 40 10.1
Agree 166 41.9
Unsure 68 17.2
Disagree 114 28.8
Strongly disagree 8 2

I find it hard to un-
derstand the results 
of scientific articles 
due to the statistical 
portion

Strongly agree 40 10.1
Agree 154 38.9
Unsure 62 15.7
Disagree 136 34.3
Strongly disagree 4 1

I find it hard to 
understand the 
guidelines and 
consensus

Strongly agree 13 3.3
Agree 85 21.5
Unsure 97 24.5
Disagree 180 45.5
Strongly disagree 21 5.3

I feel some 
evidence-based 
information is time-
consuming and not 
clinically applicable 
in my daily practice

Strongly agree 39 9.8
Agree 157 39.6
Unsure 80 20.2
Disagree 102 25.8
Strongly disagree 18 4.5

I feel the evidence-
based information 
is not applicable in 
daily practice due 
to the economic 
burden

Strongly agree 61 15.4
Agree 177 44.7
Unsure 75 18.9
Disagree 69 17.4
Strongly disagree 14 3.5

What is the main 
challenging aspect 
of performing 
evidence-based 
cariology and re-
storative dentistry?

Economical barrier 127 32.1
Unable to find trusted information 67 16.9
Patient awareness 47 11.9
Not clinically applicable 41 10.4
Irrelevant answer 40 10.1
Lack of equipment 29 7.3
Time consuming 27 6.8
Low socioeconomic level of patients 24 6.1
Didn’t know 20 5.1
No answer 19 4.8
Teaching methods of evidence-
based dentistry

15 3.8

No challenges 7 1.8
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the patient’s dental care and preferences [68, 69]. This 
emphasizes the crucial need to raise the value of dental 
research, prioritize future investigations, and advocate 
contextualized value-based dental care based on eco-
nomic evaluation rather than effectiveness alone [70, 71]. 
In other words, funding and publishing priority should 
be given to research that addresses a real-world issue that 
matters to patients and clinicians, with attempts to elimi-
nate the research waste and repetition [72, 73].

This study has some limitations; first, this research 
is based on quantitative evaluations by collecting data 
using an electronic survey; hence, it could not provide 
a deeper understanding of the participant’s knowledge 
and the barriers and enablers of implementing evidence-
based dental practice in Egypt. Second, participants were 
recruited using non-probability sampling methods since 
this study was the first to be done about the cariology and 
evidence-based dentistry era in Egypt. Therefore, more 
population-based surveys and qualitative studies are 
needed to support these findings, provide a deeper grasp 
of the participants’ knowledge and barriers and enablers 
of the evidence-based dental practice, and further explain 
the reasons behind their behaviors.

Conclusion
In Egypt dental practices, some conventional concepts 
(e.g., complete caries removal, using traditional caries 
classifications, removing caries based on dentin features 
and till hard dentine) remain prevalent, and practitio-
ners’ experience and familiarity are still predominant in 
shaping clinical decision-making. Practitioners could not 
utilize research evidence in their dental practice due to 
some patient-related (e.g., rising living costs and high 
cost of dental care) and evidence-related (e.g., difficulty 
understanding research results and inaccurate beliefs) 
barriers. As a result, it emphasizes the imperative of 
practically teaching dental practitioners in minimal inter-
vention approaches through effective research knowl-
edge translation means rather than written materials and 
guidelines, as well as the prioritization of dental research 
and advocating value-based dental care to address the 
economic crisis’s impact on Egypt’s healthcare.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12903-023-03333-z.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
The authors would like to thank Prof. Falk Schwendicke for his kind assistance 
in revising the methodology and selecting questions, Dr. Nouran Hamza for 
validating the questionnaire, and Dr. Abdelrahman M. Attia for calculating the 
sample size.

Authors’ contributions
Conceptualization: D.M.E.; Methodology: A.G.A.K., D.M.E.; Data collection: 
D.M.E.; Data analysis: A.G.A.K.; Writing original draft preparation: A.G.A.K., D.M.E.; 
Writing–review and editing: A.G.A.K., D.M.E.; All authors have read and agreed 
to the published version of the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB).

Data Availability
The data that support the findings of this study are available from the 
corresponding author [A.G.A.K] upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was ethically approved by the Research Ethics Committee, Faculty 
of Dentistry, Cairo University, Egypt. All procedures performed in the study 
involving human participants were in accordance with the institutional and/
or national research committee’s ethical standards and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards. All 
participants provided informed consent before taking the survey.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 13 June 2023 / Accepted: 18 August 2023

References
1. Organization WH. Sugars and dental caries. In. World Health Organization; 

2017.
2. Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The global 

burden of oral diseases and risks to oral health. Bull World Health Organ. 
2005;83(9):661–9.

3. Pitts N, Amaechi B, Niederman R, Acevedo AM, Vianna R, Ganss C, Ismail A, 
Honkala E. Global oral health inequalities: dental caries task group–research 
agenda. Adv Dent Res. 2011;23(2):211–20.

4. Griffin SO, Wei L, Gooch BF, Weno K, Espinoza L. Vital Signs: Dental Sealant Use 
and untreated tooth decay among U.S. School-Aged children. MMWR Morb 
Mortal Wkly Rep. 2016;65(41):1141–5.

5. Dye BA, Li X, Thorton-Evans G. Oral health disparities as determined by 
selected healthy people 2020 oral health objectives for the United States, 
2009–2010. NCHS Data Brief 2012(104):1–8.

6. Marcenes W, Kassebaum NJ, Bernabe E, Flaxman A, Naghavi M, Lopez A, Mur-
ray CJ. Global burden of oral conditions in 1990–2010: a systematic analysis. J 
Dent Res. 2013;92(7):592–7.

7. Vernazza CR, Rolland SL, Chadwick B, Pitts N. Caries experience, the caries 
burden and associated factors in children in England, Wales and Northern 
Ireland 2013. Br Dent J. 2016;221(6):315–20.

8. Wang X, Bernabe E, Pitts N, Zheng S, Gallagher JE. Dental caries thresholds 
among adolescents in England, Wales, and Northern Ireland, 2013 at 12, and 
15 years: implications for epidemiology and clinical care. BMC Oral Health. 
2021;21(1):137.

9. Abdel Fattah MA, Barghouth MH, Wassel MO, Deraz OH, Khalil AE, Sarsik HM, 
Mohsen AMA, Qenawy AS. Abou El Fadl RK: epidemiology of dental caries 
in permanent dentition: evidence from a population-based survey in Egypt. 
BMC Public Health. 2022;22(1):2438.

10. Kidd E, Fejerskov O. Changing concepts in cariology: forty years on. Dent 
Update. 2013;40(4):277–8. 280 – 272, 285 – 276.

https://doi.org/10.1186/s12903-023-03333-z
https://doi.org/10.1186/s12903-023-03333-z


Page 11 of 12Elkady and Khater BMC Oral Health          (2023) 23:622 

11. Fontana M, Cabezas CG, Fitzgerald M. Cariology for the 21st Century: cur-
rent caries management concepts for dental practice. J Mich Dent Assoc. 
2013;95(4):32–40.

12. Frencken JE, Peters MC, Manton DJ, Leal SC, Gordan VV, Eden E. Minimal 
intervention dentistry for managing dental caries - a review: report of a FDI 
task group. Int Dent J. 2012;62(5):223–43.

13. Banerjee A, Domejean S. The contemporary approach to tooth preservation: 
minimum intervention (MI) caries management in general practice. Prim 
Dent J. 2013;2(3):30–7.

14. Bansodel P, Pathak SD, Wavdhane M, Patil VM. No drill dentistry: a 
review of advances in non-rotary methods of caries removal. JMSCR. 
2018;6(6):227–333.

15. Pitts NB, Zero DT, Marsh PD, Ekstrand K, Weintraub JA, Ramos-Gomez F, 
Tagami J, Twetman S, Tsakos G, Ismail A. Dental caries. Nat Rev Dis Primers. 
2017;3:17030.

16. McGuire MK, Newman MG. Evidence-based periodontal treatment. 
I. A strategy for clinical decisions. Int J Periodontics Restorative Dent. 
1995;15(1):70–83.

17. Richards D, Lawrence A. Evidence based dentistry. Br Dent J. 
1995;179(7):270–3.

18. Rippon R, Gelbier S, Gibbons D. Evidence based dentistry. Br Dent J. 
1996;180(5):169.

19. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence 
based medicine: what it is and what it isn’t. BMJ. 1996;312(7023):71–2.

20. Fontana M, Wolff M. Translating the caries management paradigm into 
practice: challenges and opportunities. J Calif Dent Assoc. 2011;39(10):702–8.

21. Schwendicke F, Frencken JE, Bjorndal L, Maltz M, Manton DJ, Ricketts D, Van 
Landuyt K, Banerjee A, Campus G, Domejean S, et al. Managing Carious 
Lesions: Consensus Recommendations on Carious tissue removal. Adv Dent 
Res. 2016;28(2):58–67.

22. Caries Risk Assessment and Management. [https://www.ada.org/
resources/research/science-and-research-institute/oral-health-topics/
caries-risk-assessment-and-management].

23. Martignon S, Pitts NB, Goffin G, Mazevet M, Douglas GVA, Newton JT, Twet-
man S, Deery C, Domejean S, Jablonski-Momeni A, et al. CariesCare practice 
guide: consensus on evidence into practice. Br Dent J. 2019;227(5):353–62.

24. Dhar V, Pilcher L, Fontana M, Gonzalez-Cabezas C, Keels MA, Mascarenhas AK, 
Nascimento M, Platt JA, Sabino GJ, Slayton R, et al. Evidence-based clinical 
practice guideline on restorative treatments for caries lesions: a report from 
the american Dental Association. J Am Dent Assoc. 2023;154(7):551–566e551.

25. Al-Asmar AA, Al-Hiyasat AS, Abu-Awwad M, Mousa HN, Salim NA, Almadani 
W, Rihan F, Sawair FA, Pitts NB. Reframing perceptions in Restorative Den-
tistry: evidence-based Dentistry and clinical decision-making. Int J Dent. 
2021;2021:4871385.

26. Al-Asmar AA, Al-Hiyasat AS, Pitts NB. Reframing perceptions in operative den-
tistry relating evidence-based dentistry and clinical decision making: a cross-
sectional study among jordanian dentists. BMC Oral Health. 2022;22(1):637.

27. Fernandez CE, Gonzalez-Cabezas C, Fontana M. Minimum intervention 
dentistry in the US: an update from a cariology perspective. Br Dent J. 
2020;229(7):483–6.

28. Schwendicke F, Stangvaltaite L, Holmgren C, Maltz M, Finet M, Elhennawy 
K, Eriksen I, Kuzmiszyn TC, Kerosuo E, Domejean S. Dentists’ attitudes and 
behaviour regarding deep carious lesion management: a multi-national 
survey. Clin Oral Investig. 2017;21(1):191–8.

29. von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, Vandenbroucke 
JP, Initiative S. The strengthening the reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational 
studies. J Clin Epidemiol. 2008;61(4):344–9.

30. Dina M, Elkady AGAK, Nouran Hamza. Falk Schwendicke: Attitudes of 
Egyptian dental students and dentists toward evidence-based cariology and 
restorative dentistry. OSF REGISTRIES 2022 2022.

31. Banerjee A, Frencken JE, Schwendicke F, Innes NPT. Contemporary operative 
caries management: consensus recommendations on minimally invasive 
caries removal. Br Dent J. 2017;223(3):215–22.

32. Young DA, Novy BB, Zeller GG, Hale R, Hart TC, Truelove EL, American Dental 
Association Council on Scientific A, American Dental Association Council 
on Scientific A. The american Dental Association Caries classification system 
for clinical practice: a report of the american Dental Association Council on 
Scientific Affairs. J Am Dent Assoc. 2015;146(2):79–86.

33. El Tantawi M, Aly NM, Attia D, Abdelrahman H, Mehaina M. Dentist availability 
in Egypt: a 20-year study of supply, potential demand and economic factors. 
East Mediterr Health J. 2020;26(9):1078–86.

34. Division of Health Informatics & Surveillance (DHIS) CfSELC. : Epi InfoTM. In., 
version 7.2 edn: Available from: https://www.cdc.gov/epiinfo/.

35. Machiulskiene V, Campus G, Carvalho JC, Dige I, Ekstrand KR, Jablonski-
Momeni A, Maltz M, Manton DJ, Martignon S, Martinez-Mier EA, et al. Termi-
nology of Dental Caries and Dental Caries Management: Consensus Report 
of a Workshop Organized by ORCA and Cariology Research Group of IADR. 
Caries Res. 2020;54(1):7–14.

36. Cheng L, Zhang L, Yue L, Ling J, Fan M, Yang D, Huang Z, Niu Y, Liu J, Zhao 
J, et al. Expert consensus on dental caries management. Int J Oral Sci. 
2022;14(1):17.

37. International Caries Detection. and Assessment System (ICDAS II)–Manual 
criteria [https://www.iccms-web.com].

38. Ismail AI, Sohn W, Tellez M, Amaya A, Sen A, Hasson H, Pitts NB. The Inter-
national Caries Detection and Assessment System (ICDAS): an integrated 
system for measuring dental caries. Community Dent Oral Epidemiol. 
2007;35(3):170–8.

39. Gugnani N, Pandit IK, Srivastava N, Gupta M, Sharma M. International Caries 
Detection and Assessment System (ICDAS): a New Concept. Int J Clin Pediatr 
Dent. 2011;4(2):93–100.

40. Michou S, Benetti AR, Vannahme C, Hermannsson PG, Bakhshandeh A, 
Ekstrand KR. Development of a fluorescence-based Caries Scoring System for 
an Intraoral scanner: an in vitro study. Caries Res. 2020;54(4):324–35.

41. Kidd EA, Joyston-Bechal S, Beighton D. Microbiological validation of 
assessments of caries activity during cavity preparation. Caries Res. 
1993;27(5):402–8.

42. Banerjee A, Yasseri M, Munson M. A method for the detection and quantifica-
tion of bacteria in human carious dentine using fluorescent in situ hybridisa-
tion. J Dent. 2002;30(7–8):359–63.

43. Schwendicke F, Paris S, Tu YK. Effects of using different criteria for car-
ies removal: a systematic review and network meta-analysis. J Dent. 
2015;43(1):1–15.

44. Chifor R, Badea IC. Preventing overtreatment in dentistry: causes, types and 
how to be avoided. Romanian J Stomatology 2022, 68(2).

45. Bjorndal L, Reit C, Bruun G, Markvart M, Kjaeldgaard M, Nasman P, Thordrup 
M, Dige I, Nyvad B, Fransson H, et al. Treatment of deep caries lesions in 
adults: randomized clinical trials comparing step-wise vs. direct complete 
excavation, and direct pulp capping vs. partial pulpotomy. Eur J Oral Sci. 
2010;118(3):290–7.

46. Maltz M, Alves LS. Incomplete caries removal significantly reduces the risk of 
pulp exposure and post-operative pulpal symptoms. J Evid Based Dent Pract. 
2013;13(3):120–2.

47. Leksell E, Ridell K, Cvek M, Mejare I. Pulp exposure after step-wise versus 
direct complete excavation of deep carious lesions in young posterior per-
manent teeth. Endod Dent Traumatol. 1996;12(4):192–6.

48. Bjorndal L. In deep cavities step-wise excavation of caries can preserve the 
pulp. Evid Based Dent. 2011;12(3):68.

49. Bjorndal L. Step-wise excavation may enhance pulp preservation in 
permanent teeth affected by dental caries. J Evid Based Dent Pract. 
2011;11(4):175–7.

50. Bjorndal L. Reentry may not be needed after partial caries removal in mainly 
young permanent molars with caries involving half or more of the dentin 
thickness. J Evid Based Dent Pract. 2013;13(2):62–3.

51. Giacaman RA, Munoz-Sandoval C, Neuhaus KW, Fontana M, Chalas R. 
Evidence-based strategies for the minimally invasive treatment of carious 
lesions: review of the literature. Adv Clin Exp Med. 2018;27(7):1009–16.

52. Schwendicke F, Walsh T, Lamont T, Al-Yaseen W, Bjorndal L, Clarkson JE, 
Fontana M, Gomez Rossi J, Gostemeyer G, Levey C, et al. Interventions for 
treating cavitated or dentine carious lesions. Cochrane Database Syst Rev. 
2021;7(7):CD013039.

53. Croft K, Kervanto-Seppala S, Stangvaltaite L, Kerosuo E. Management of 
deep carious lesions and pulps exposed during carious tissue removal in 
adults: a questionnaire study among dentists in Finland. Clin Oral Investig. 
2019;23(3):1271–80.

54. Moreno T, Sanz JL, Melo M, Llena C. Overtreatment in Restorative Dentistry: 
decision making by last-year Dental Students. Int J Environ Res Public Health 
2021, 18(23).

55. Crespo-Gallardo I, Martin-Gonzalez J, Jimenez-Sanchez MC, Cabanillas-Balsera 
D, Sanchez-Dominguez B, Segura-Egea JJ. Dentist s knowledge, attitudes and 
determining factors of the conservative approach in teeth with reversible 
pulpitis and deep caries lesions. J Clin Exp Dent. 2018;10(12):e1205–15.

https://www.ada.org/resources/research/science-and-research-institute/oral-health-topics/caries-risk-assessment-and-management
https://www.ada.org/resources/research/science-and-research-institute/oral-health-topics/caries-risk-assessment-and-management
https://www.ada.org/resources/research/science-and-research-institute/oral-health-topics/caries-risk-assessment-and-management
https://www.cdc.gov/epiinfo/
https://www.iccms-web.com


Page 12 of 12Elkady and Khater BMC Oral Health          (2023) 23:622 

56. Schulte AG, Buchalla W, Huysmans MC, Amaechi BT, Sampaio F, Vougiouklakis 
G, Pitts NB. A survey on education in cariology for undergraduate dental 
students in Europe. Eur J Dent Educ. 2011;15(Suppl 1):3–8.

57. Fox C, Kay EJ, Anderson R. Evidence-based dentistry–overcoming the chal-
lenges for the UK’s dental practitioners. Br Dent J. 2014;217(4):191–4.

58. Yahya Asiri F, Kruger E, Tennant M. Global Dental Publications in PubMed 
Databases between 2009 and 2019-A bibliometric analysis. Molecules 2020, 
25(20).

59. Papakostopoulou M, Hurst D. Disseminating research evidence: what matters 
to general dental practitioners? Br Dent J. 2018;225(5):413–7.

60. Dawes M, Summerskill W, Glasziou P, Cartabellotta A, Martin J, Hopayian 
K, Porzsolt F, Burls A, Osborne J et al. Second International Conference of 
Evidence-Based Health Care T : Sicily statement on evidence-based practice. 
BMC Med Educ 2005, 5(1):1.

61. Lomas J. Using ‘linkage and exchange’ to move research into policy at a 
canadian foundation. Health Aff (Millwood). 2000;19(3):236–40.

62. Ferguson L. External validity, generalizability, and knowledge utilization. J 
Nurs Scholarsh. 2004;36(1):16–22.

63. Chiappelli F, Prolo P, Neagos N, Lee A, Bedair D, Delgodei S, Concepcion 
E, Crowe J, Termeie D, Webster R. Tools and methods for evidence-based 
research in dental practice: preparing the future. J Evid Based Dent Pract. 
2004;4(1):16–23.

64. Kao RT. The challenges of transferring evidence-based dentistry into practice. 
J Evid Based Dent Pract. 2006;6(1):125–8.

65. BDA: Omnibus survey – England: Review Body on Doctors’ and Dentists’ 
Remuneration. British Dental Association. 2010:October– November 2010.

66. Cruz MA. Real-world implementation of evidence-based dental practice. J 
Evid Based Dent Pract. 2006;6(1):121–4.

67. Abt E. Complexities of an evidence-based clinical practice. J Evid Based Dent 
Pract. 2004;4(3):200–9.

68. Castillo KB, Echeto L, Schentrup D. Barriers to dental care in a rural commu-
nity. J Dent Educ 2023.

69. Cost of living crisis leaves children’s oral health on the line. [https://www.
bda.org/news-centre/latest-news-articles/Pages/Cost-of-living-crisis-
leaves-childrens-oral-health-on-the-line-aspx?utm_campaign=news&utm_
source=linkedin&utm_medium=social]

70. Jivraj A, Barrow J, Listl S. Value-Based oral Health Care: implementation Les-
sons from Four Case Studies. J Evid Based Dent Pract. 2022;22(1S):101662.

71. Faggion CM Jr, Listl S, Smits KPJ. Meta-research publications in dentistry: a 
review. Eur J Oral Sci. 2021;129(1):e12748.

72. Chalmers I, Glasziou P. Avoidable waste in the production and reporting of 
research evidence. Lancet. 2009;374(9683):86–9.

73. Listl S, van Ardenne O, Grytten J, Gyrd-Hansen D, Lang H, Melo P, Nemeth O, 
Tubert-Jeannin S, Vassallo P, van Veen EB et al. Prioritization, incentives, and 
Resource Use for Sustainable Dentistry: the EU PRUDENT Project. JDR Clin 
Trans Res 2023:23800844231189485.

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

https://www.bda.org/news-centre/latest-news-articles/Pages/Cost-of-living-crisis-leaves-childrens-oral-health-on-the-line-.
https://www.bda.org/news-centre/latest-news-articles/Pages/Cost-of-living-crisis-leaves-childrens-oral-health-on-the-line-.
https://www.bda.org/news-centre/latest-news-articles/Pages/Cost-of-living-crisis-leaves-childrens-oral-health-on-the-line-.

	Knowledge and attitudes toward evidence-based cariology and restorative dentistry among Egyptian dental practitioners: a cross-sectional survey
	Abstract
	Introduction
	Methods
	Study design
	Questionnaire
	Setting and participants
	Sample size
	Statistical analysis

	Results
	Participants’ demographic characteristics
	Knowledge towards caries management and restorative dentistry
	Behaviors toward continuing education
	Attitudes toward the evidence-based dental practice

	Discussion
	Conclusion
	References


