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Ab s t r ac t
Aims: This article describes the methodologies used in the dental literature and described how these approaches have changed over time.
Materials and methods: Thirty-three ISI peer-reviewed journals were included in the analyses. Data were extracted independently by  
11 investigators and in duplicate. Any differences in the results were resolved via discussion or by a third reviewer when necessary. Data were 
collected regarding the methodology used in the article, and dental specialty related to different study designs. In the case in which more than 
one study design or specialty was reported, reviewers were trained to identify the main methodology/specialty.
Results: The majority (36.96%) used a case report (CR) as the primary methodology, followed by a clinical trial (CT) (18.21%) or randomized 
CT (15.11%). The least used methodologies included a cohort (COH) study (6.07%) or a systematic review (SA)/meta-analysis (MA) (6.73%). 
Periodontology published the highest number of case controls (CCs) (46.8%), randomized CTs (RCTs) (29.9%), cross-sectional (CS) studies 
(26.0%), SRs/MAs (19.8%), and CTs (17.1%). Oral and maxillofacial surgery published the highest number of CRs/case series (54.5%) and COH 
studies (30.5%), whereas operative dentistry published the lowest number of CRs/case series (0.7%), CCs (2.9%), and SRs/MAs (2.3%). CRs/case 
series retain the highest number of publications across all time points in the dental literature overall.
Conclusion: Our results indicate an improvement in the types of research and the pyramid of evidence, which will help in applying evidence-
based dentistry (EBD) in clinical decision-making.
Clinical significance: Types of studies used in the dental field are not yet investigated. Thus, little is known about the common study design 
types in dental literature. This can affect the decision made regarding technique, risk factors, prevention, or treatment.
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Bac kg r o u n d
EBD focuses on answering clinical queries using the best available 
evidence and is involved in every part in dentistry. In recent decades, 
EBD was the standard for decision-making and was adopted in 
all dental specialties;1​ consequently, the quantity and the quality  
of all studies have increased throughout the dental literature.1​,​2​  
Such improvements help clinicians to make the best decisions based 
on objective assessments of various treatment options.1​,​2​

In EBD, it is important to use the highest quality evidence 
available in clinical decision-making. SRs and MAs of randomized 
control trials consider the highest level of available information and 
that which is in the top of the pyramid of evidence.3​–​6​ Nowadays, 
dental practitioners are becoming increasingly dependent on SAs 
and MAs, to obtain valid and reliable clinical results, which are highly 
valuable to finalize decisions in clinical practice.3​,​5​–​8​

One way of assessing the influence of EBD within all dental 
specialties is to evaluate the types of articles published within 
each specialization and evaluate the hierarchy of evidence used. 
Moreover, it is useful to investigate how such approaches change 
over time. Hence, we designed a study to evaluate articles published 
in the dental literature over the past 50 years. Additionally,  
we examined whether the type of research design has changed over 
the established period, parallel to the prevalence of EBD.

Mat e r i a l s a n d Me t h o d s

Search Strategy and Inclusion Criteria
All 33 Institute for Scientific Information (ISI) peer-reviewed journals 
published in the past 50 years were included in the analyses from 
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1967 through 2017 (Table 1). Some study designs published in the 
dental literature were not part of the analyses, such as editorial 
comments, literature reviews, book reviews, lab/animal studies, 
and published proceedings from professional meetings and 
conferences. In all, 37,868 articles were included in the final analysis 
(Flowchart 1). Using a search strategy by looking under each journal, 
11 investigators (two in each article)—ZN with AA, AS, EN, HA, LS, 
MN, RB, RQ, SW, SA, or YM—screened MEDLINE, Scopus, Web of 
Science, Embase, and Cochrane Central Register of Controlled Trials, 
Cochrane Central SR, and meta-analysis. Additionally, we screened 
Internet search engines, such as Google Scholar.

Data Extraction and Reliability
We extracted data independently in duplicate. Any differences were 
resolved via​ discussion or by a third reviewer in the same group who 
was involved when necessary. Data were collected regarding the 
methodology used in the article (SAs/MAs; CTs; CTs; RCTs; CS studies; 
CCs; or COH designs), and dental specialty related to different 
study designs. In the case in which more than one study design or 
specialty was reported, reviewers were trained to identify the main 
methodology/specialty. Interexaminer agreements were calculated 
using a Cohen κ coefficient, which was above 0.8. The Fischer exact 
test was conducted to assess if there was an association between 
the type of studies and the dental specialty.

Re s u lts

Methodology Used in Published Articles
We categorized types of studies based on the main methodology 
used in the study. The majority (36.96%) used a CT as the primary 
methodology, followed by a CT (18.21%) or RCT (15.11%). The least 
used methodologies included a COH (6.07%) or a CS study (6.71%) 
(Table 2).

Table 1: List of included journals

Journal name Journal name
•  Oral Oncology •  Clinical Oral Implants Research
•  �International Journal of Oral 

Science 
•  Journal of Dentistry

•  Journal of Oral Implantology •  �The International Journal of 
Prosthodontics

•  �Journal of Oral and  
Maxillofacial Surgery

•  �European Journal of 
Orthodontics

•  �International Journal of Oral 
and Maxillofacial Surgery

•  �Oral and Maxillofacial Surgery 
Clinics of North America

•  Journal of Craniofacial Surgery •  �The Journal of Adhesive 
Dentistry

•  The Angle Orthodontist •  Journal of Dental Research
•  Journal of Pediatric Dentistry •  Dental Materials Journal
•  �International Journal of  

Paediatric Dentistry
•  �Journal of Oral Pathology and 

Medicine
•  Caries Research •  Journal of Prosthetic Dentistry
•  �American Journal of Orthodon-

tics and Dentofacial Orthopedics
•  �International Journal of Oral 

and Maxillofacial Implants
•  �Community Dentistry and Oral 

Epidemiology
•  �Journal of Prosthodontic 

Research
•  �Journal of Periodontal  

Research
•  �Journal of Oral and Facial Pain 

and Headache
•  Operative Dentistry •  Journal of Endodontics
•  �International Endodontic 

Journal
•  �European Journal Of Oral 

Implantology
•  �Clinical Implant Dentistry and 

Related Research
•  �Journal of Clinical 

Periodontology
•  Journal of Periodontology –

Flowchart 1: The search strategy
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Methodology Used in Each Dental Specialty
The articles within each specialty were further classified based 
on the type of study. Findings reveal that periodontology 
published the highest number of CCs (46.8%), RCTs (29.9%), 
CS studies (26.0%), SRs/MAs (19.8%), and CTs (17.1%), whereas 
oral and maxillofacial surgery published the highest number 
of CTs/case series (54.5%) and COH studies (30.5%) (Table 3). 

Operative dentistry published the lowest number of CTs/case 
series (0.7%), CCs (2.9%), and SRs/MAs (2.3%); oral medicine 
published the lowest number of RCTs (1.6%), CTs (2.5%), and 
CS studies (4.3%) (Table 3). Overall p​ value was <0.05 which 
means that there is an association between the type of study 
and the dental specialty.

Types of Publications Over Time
Case report and case series remain the most frequently utilized 
methodology across all points times in the dental literature overall, 
followed by clinical trials and RCTs (Fig. 1). Each dental specialty has 
its own pattern. In oral medicine, for example, there is increasing 
in number of case controls, cohort studies, and SRs/MAs, as well 
as a decreasing number of case reports (Fig. 2). The areas of 
periodontology (Fig. 2C) and implant dentistry (Fig. 3) have the 
same trends in their publications using RCTs and clinical trial, both of 
which showed increased publications in recent decades. The areas 
of oral maxillofacial surgery (Fig. 2D) and prosthodontic (Fig. 2F) 
still demonstrate a high trend of case report publications, while 
operative dentistry (Fig. 2A) and endodontics (Fig. 2E) demonstrate 
a high trend toward using and publishing clinical trials and RCTs 
in recent decades.

Table 2: Frequency and percentage of publication types in all dental 
specialties

Publication type # of articles %
Systematic review/meta-analysis 2,550 6.73
Clinical trial  6,894 18.21
Case report  13,995 36.96
Randomized clinical trial 5,721 15.11
Cross-sectional 2,540 6.71
Case control  3,871 10.22
Cohort 2,297 6.07
Total 37,868 100

Table 3: Frequency and percentage of publication types by different dental fields

Systematic 
review/meta 
analysis 
(n = 2,550)

Clinical trial 
(n = 6,894)

Case report  
(n = 13,995)

Randomized 
clinical trial 
(n = 5,721)

Cross  
sectional 
(n = 2,540 )

Case control  
(n = 3,871)

Cohort  
(n = 2,297)

Oral Medicine 126 (4.94) 170 (2.47) 483 (3.45) 91 (1.59) 108 (4.25) 512 (13.23) 294 (12.80)
Periodontics 504 (19.76) 1,178 (17.09) 909 (6.50) 1,711 (29.91) 661 (26.02) 1,188 (46.77) 449 (19.55)
Implant Dentistry 461 (18.08) 1,058 (15.35) 793 (5.67) 613 (10.71) 184 (7.24) 206 (8.11) 299 (13.02)
Endodontics 170 (6.67) 717 (10.40) 1,066 (7.62) 642 (11.22) 232 (9.13) 153 (6.02) 89 (3.87)
Operative Dentistry 59 (2.31) 925 (13.42) 97 (0.69) 776 (13.56) 211 (8.31) 74 (2.91) 101 (4.40)
Prosthodontics 202 (7.92) 510 (7.40) 994 (7.10) 311 (5.44) 146 (5.75) 138 (5.43) 82 (3.57)
Pediatric Dentistry 204 (8.00) 335 (4.86) 795 (5.68) 289 (5.05) 237 (9.33) 207 (8.15) 120 (5.22)
Orthodontics 339 (13.29) 909 (13.19) 1,237 (8.84) 621 (10.85) 435 (17.13) 652 (25.67) 162 (7.05)
Oral and Maxillofacial  
Surgery 

485 (19.02) 1,092 (15.84) 7,621 (54.46) 667 (11.66) 326 (12.83) 741 (29.17) 701 (30.52)

Overall p​ value is <0.05

Fig. 1: Publication pattern in all dental literature over 50 years (SR/MA, systematic review/meta analysis; CT, clinical trial; CR, case report; RCT, 
randomized clinical trial; CS, cross-sectional; CC, case control; COH, cohort)
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Figs 2A to H: Publication pattern in all dental specialties over 50 years. (A) Operative dentistry; (B) Oral medicine; (C) Periodontology; (D) Oral and 
maxillofacial surgery; (E) Endodontics; (F) Prosthdontics; (G) Pediatric dentistry; (H) Orthodontics. (SR/MA, systematic review/meta analysis; CT, 
clinical trial; CR, case report; RCT, randomized clinical trial; CS, cross-sectional; CC, case control; COH, cohort)
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Di s c u s s i o n
Over 5,500 articles are published every day in the medical literature, 
including the field of dentistry.9​ The application of EBD requires that 
scholars and clinicians alike find and apply the conclusions of high-
quality evidence from a huge amount of available data to improve 
clinical decision-making.1​,​2​ Although dentists are progressively 
being anticipated to use this concept, it remains uncertain whether 
high-quality data are being applied in daily clinical practice.1​,​2​,​10​,​11​

Our results indicate that, overall, the type of studies in the 
dental literature has improved significantly over the last 50 years, 
with a pattern in the direction of publishing a higher frequency 
of randomized CTs and SRs/MAs. This improvement in evidence 
parallels an increasing number of articles that have been published 
recently.

There are several obstacles and challenges related to the 
application of EBD in dental practice.12​,​13​ The ability of dentists, 
dental authorities, and other organizations to apply EBD in daily 
practice is questionable. There should be a greater effort by 
everyone to adopt the principles of EBD in everyday clinical practice. 
Moreover, dentists must be able to update themselves through 
their ability to access high-quality research that will help them in 
clinical decision-making.

Unfortunately, dental articles have faced criticism due to 
insufficient or incorrect methodologies, errors in statistical 
analyses, and demonstration of low quality overall like other 
medical fields as Slim et al. reported in surgery.13​ These findings 
have been documented by several researchers who have noted 
a lack of well-designed studies in the dental field.14​ For example, 
authors of several observational studies reported issues with the 
control group and bias. Further, Hall et al. found that various RCTs 
contained serious flaws including errors with randomization, 
blinding, sample size, allocation, concealment assessment of study 
endpoints, and results interpretation.15​ Moreover, several articles 
have shown that the majority of negative results of RCTs lacked 
sufficient statistical power to find a significant difference among 
groups.16​–​19​ Consequently, several dentists may be resistant toward 
EBD due to a lack of high-quality evidence.10​,​11​

Regardless of the general problems associated with the 
quality of the dental literature, several attempts have been made 
to improve the research quality among dentists as reported 

in Manfredini et al.20​ This fact is demonstrated by the number 
of articles related to statistics and epidemiology in the dental 
literature, as well as dental organizations, meetings, and courses 
dedicated solely to clinical research. Further, some dentists today 
are pursuing advanced training in clinical research, biostatistics, 
and/or epidemiology.20​,​21​ A growing number of dental schools, 
academic departments, and graduate programs may require 
research department—most frequently in collaboration with 
statisticians and non-dental investigators. Most of the journals 
with a higher impact factor now have a statistical advisor serving 
on the board. As a result, we see recent studies with greater 
statistical complexity of clinical research and a related increase 
over time.22​

This study has several limitations. First, although a large 
percentage of higher hierarchical studies have been published, 
we do not know about the quality of these articles which will be 
a complicated task because the selected research types/designs 
are not one dimensional in terms of the amount of evidence they 
include. However, we will establish how the different research 
designs are ranked on an “evidence” scale in the future. The 
bibliometric analysis selected only 33 journals to evaluate dental 
literature. This process excluded several other journals, so there may 
be other articles that illuminate other trends that were missed. It 
was also difficult to mask reviewers to journal name and the year of 
publication when assessing the articles. Although this potentially 
introduced some observer bias, all investigated variables were clear 
and easy to assess (e.g., “study design” and “main topic,” etc.), thus, 
reducing this possibility of bias. Finally, the results of this study 
are applicable to the included journals and do not represent all 
dental journals. However, these journals are could be considered 
representative of the available evidence currently being used in 
daily clinical practice.23​

Co n c lu s i o n
Our analysis of the published dental research reveals that the 
methodology of dental research designs has been significantly 
enhanced over the last 50 years. The data suggest that dental 
researchers perhaps need further methodological training to 
publish better quality evidence, which has implications in EBD and 
dental practice overall.

Cl i n i c a l Si g n i f i c a n c e
Types of studies used in the dental field are not yet investigated. 
Thus, little is known about the common study design types in dental 
literature. This can affect the decision made regarding technique, 
risk factors, prevention, or treatment.

Ava i l a b i l i t y o f Data a n d Mat e r i a l
All co-authors agree to disclose publicly for all available datasets 
presented in the main paper.

Au t h o r s’ Co n t r i b u t i o n s
Conceived and designed the study: ZN. Literature search, study 
inclusion, and data extraction: ZN, AA, AS, EN, HA, LS, MN, RB, RQ, 
SW, SA, and YM. Analyzed the data: ZN, AA, AS, EN, HA, LS, MN, RB, 
RQ, SW, SA, and YM. Prepared the manuscript: ZN, AA, AS, EN, HA, 
LS, MN, RB, RQ, SW, SA, and YM. All authors read and approved the 
final manuscript.

Fig. 3: Publication pattern in implant dentistry over 50 years (SR/MA, 
systematic review/meta analysis; CT, clinical trial; CR, case report; RCT, 
randomized clinical trial; CS, cross sectional; CC, case control; COH, cohort)
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