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Abstract		
Research waste is highly prevalent across biomedical investigation. We aimed to assess the evidence on 

the extent of research waste in dental research. We performed a scoping review of empirical 

evaluations of dental studies assessing the prevalence and impact of limitations in design, conduct, 

analysis, and reporting of research. PubMed was searched using specific terms to retrieve studies 

dealing with design, conduct, analysis, and reporting of studies in dentistry, with no year or language 

restrictions. Of 1807 publications identified from the search and from manual searches, 71 were 

included in this review. The existing evidence suggests that, although there are improvements over 

time, substantial deficiencies in all areas (design, conduct, analysis, reporting) were prevalent in dental 

research publications. Waste in research is a multi-faceted problem without a simple solution. However, 

an appreciation of optimal research design and execution is a prerequisite and should be underpinned 

by policies that include appropriate training in research methods and properly aligned incentives.   

Introduction		

The key aim of biomedical research is to benefit patients, and to this end the production of results which 

can be trusted and are useful are an imperative. Ideally, clinical decisions should be based on the totality 

of the evidence; unusable reports may, therefore, compromise decision-making and ultimately the 

quality of patient care. The validity and usefulness of research results hinges upon a series of aspects 

such as the conception, design, and execution of studies; funding; regulation and management; and the 



dissemination of findings. Shortcomings in relation to clinical dental research may imperil the yield from 

research funding and efforts. The following tenets apply equally to medical and dental research 

(Ioannidis 2016) :  

- Research should aim to tackle real problems which are important for patients 

- Research should be applicable to real-life scenarios (pragmatic) 

- Research should follow current design principles and be powered to provide conclusive evidence as to 

whether an intervention is effective or not 

- Research should be feasible and good value for money  

- Research methodology should be clear and transparent so that it can be trusted and appropriate to use 

Adequate funding does not necessarily translate into useful clinical research especially in the presence 

of biased methodology and lack of transparency in reporting (Ioannidis et al. 2014).  Waste in biomedical 

research has attracted considerable attention in recent years being thrown into particularly sharp focus 

in a series of articles published by the Lancet in 2014 (Ioannidis et al. 2014)  with five overarching 

problems being exposed prompting the formation of the REWARD alliance aiming to reduce waste and 

increase the value of biomedical research. Funding in biomedical research exceeded 240 billion dollars 

in 2010 with a significant proportion of this originating in the United States 

(https://www.researchamerica.org/sites/default/files/2016US_Invest_R&D_report.pdf). It is important 

to get the best value from this vast investment.  

Complete, transparent trial reporting facilitates accurate assessment of the quality of the study and 

correct interpretation of the results. Moreover, identification of studies suitable for inclusion in 

systematic reviews, appraisal of primary studies, and data extraction are expedited by clear reporting. 

Dental research is not immune to waste-related problems. For example, existing evidence suggests that 

the methodological  and reporting quality of clinical trials within the different fields of oral health are 

suboptimal (Pandis et al. 2010; Papageorgiou et al. 2019).  Furthermore, complete, and transparent trial 

reporting facilitates accurate assessment of the quality of the study and correct interpretation of the 

results. Moreover, identification of studies suitable for inclusion in systematic reviews, appraisal of 

primary studies, and data extraction are expedited by clear reporting. The goal is to make decisions 

based on the totality of the evidence; therefore, unusable reports compromise the decision-making 

process and ultimately the quality of the care provided to patients. 



Collective assessment of the breadth, nature, prevalence, and temporal effects of research waste within 

dentistry is lacking. Such information would assist in better understanding the current situation, 

effective historic interventions and in informing approaches to optimizing research yield within 

dentistry. We therefore performed a scoping review to summarize the extent of waste focusing on 

deficiencies in design, conduct, and analysis, inaccessibility of data and incomplete and unusable 

reports.  

 

Materials and Methods 

A scoping review of recently published meta-epidemiologic studies dealing with design, conduct, analysis, 

and reporting of dental studies was performed. We considered eligible all meta-epidemiological studies 

evaluating the design, conduct, analysis or reporting of dental publications, and excluded non-systematic 

reviews, editorials, and articles with no empirical data.  

PubMed was searched in February 2020 with no year or language restrictions based on a tailored search 

strategy (Appendix Table 1) supplemented with a hand search.  

 

Data extraction 

The retrieved studies were uploaded on the Rayyan web app for systematic reviews 

(https://rayyan.qcri.org/)  to facilitate study selection. The titles and abstracts of all studies identified and 

were assessed by one reviewer with ambiguous cases arbitrated with another assessor. Full-text reports 

of studies which met the inclusion criteria and for which there was insufficient information in the title 

and/or abstract to make a clear decision were obtained. Data in relation to dental specialty area or journal 

of publication, date of publication, type and number of included studies and key study findings were 

extracted by the first author. Any ambiguities were discussed and reconciled with the second author.  

RESULTS	

 

A total of 1,807 titles from PubMed and other sources were identified. After further assessment of the 

title and abstract, 1,653 studies were excluded as these did not meet the eligibility criteria. Following 

evaluation of the full text articles, a further 85 studies were excluded resulting in 71 articles being 

eligible for inclusion in this scoping review.  



The included studies were grouped based on area of methodological or reporting focus: design, conduct, 

analysis or reporting of dental studies. In view of the large number of included studies identified, the 

results are tabulated with a short summary per section.   

Waste	due	to	inappropriate	design,	conduct	and	analysis	of	research	

 

Sample	size		

 

Adequacy of sample size calculations varied among journals, and was better with inclusion of a 

methodologist/statistician and multicenter setting.  Sample size adequacy ranged from 7.3% to 35.6% 

across the different studies. Significant improvements were observed over time from 1992 to 2012 and 

a priori sample size calculations were more common in interventional studies (Gratsia et al. 2019b) 

(Figure 1).  

 

Study Period # Journals Subject 

# 

Paper

s Study 

Adequacy of 

sample size (%) 

Change over time 

(Pandis et al. 

2010) 2008-2009 6 Oral Health 95 RCTs 50 

Not assessed 

(Pandis et al. 

2011) 2009-2010 6 Oral Health 396 all  7.3 

Not assessed 

(Koletsi, Fleming, 

et al. 2014) 

1992-2012 8 Oral Health 413 RCTs 29.3 

Per year and journal range 

1990: 0.05%-1.75% 

1995: 0.016%-4.91% 

2000: 0.45%-12.97% 

2005: 1.28%-30.10% 

2010:3.62%-55.4% 

(Koletsi, Pandis, 

et al. 2014) 
1992-2012 8 

Orthodontics 

139  RCTs 29.5 

2001-2005: 22% 

2005-2008: 27% 

2009-2012: 44% 

(Saltaji et al. 

2017) 
1955-2013 na# 

Oral Health 

540  RCTs 17.6 

20.9% average 

<1990: 5.5% 

2007-2013: 44.3% 

(Gratsia et al. 

2019b) 2015-2018 4 
Orthodontics 

654 All 35.6 

No difference 



(Dumbrigue, E.C. 

Dumbrigue, et al. 

2019) 2008-2017 2 

Prosthodontics 

42 RCTs 17% 

Not assessed 

#na=not available 

Table 1. Summary of studies on sample size calculations. 

 

Randomization	and	blinding	

	

Despite improvements over time (Dumbrigue, D.C. Dumbrigue, et al. 2019), specific issues included use 

of inappropriate and/or unclear methods of randomization and lack of blinding (Table 2). Adequacy of 

randomization ranged from 9% to 68% (Appendix Figure 1) and adequacy of blinding ranged from 12% 

to 70% (Appendix Figure 2).  

Study Period # Journals Subject # Papers Study Randomization adequacy (%) Blinding adequacy (%) 

(Dumbrigue et al. 

2001) 1988-1997 3 Prosthodontics 62 RCTs 47% 40% 

(Dumbrigue et al. 

2006) 
1991-2000 17 

Implant 

Dentistry 43 RCTs 51% 12% 

(Ferreira et al. 2011) 2002-2007 40 
Oral Health (only 

LILACS) 78 
RCTs 

9% 33.3% 

(Koletsi et al. 2012a) 1979-2011 5 Oral Health 222 RCTs 39.6% not assessed 

(Koletsi et al. 2012b) 1979-2011 7 Orthodontics 112 RCTs 29% not assessed 

(Papageorgiou et al. 

2015)   
2007-2012 9 

Implant 

Dentistry 147 
RCTs 

40% 23% 

(Elangovan et al. 2016) 2013 17 
Periodontal 

regeneration 17 
RCTs 

47% 70% 

(Saltaji et al. 2017) 1955-2013 na# 

Oral health 540 

RCTs 

Sequence generation: 32% average 

Allocation concealment: 14.1% 

average 

sequence generation:  

<1990: 11.8%, 2007-2013: 51.4% 

allocation concealment: 

<1990: 4.7%, 2007-2013: 27.8% 

Participants: 71.5% average 

<1990:65.3%, 2007-2013: 

78.6% 

Assessors: 59.5% 

<1990:61.4%, 2007-2013: 

62.1% 

 
 

(Dumbrigue, et al. 

2019) 
2008-2017 3 

Prosthodontics 96 
RCTs 

1988-1997: 47% 

2008-2017: 68 % 
 

1988-1997: 40% 

2008-2017: 50% 
 

(Abdulraheem and 

Bondemark 2019) 
2012-2018 10 

Orthodontics 203 

RCTs 

Not assessed 

 

Outcome assessor: 40.4% 

Single blind: 15.3% 

Double blind: 2.5% 



Triple blind: 3.4% 

In 79.8% of trials with no 

blinding, blinding was 

feasible  

 

#na=not available 

Table 2. Summary of studies on randomization and blinding 

Subgroup	analyses,	testing	against	baseline,	confounding,	clustering,	and	other	misuses	of	statistics	

	

Multiple comparisons via subgroup analyses, testing, and interpreting results from within-group 

comparisons instead of between group comparisons, lack of adjustments for confounding and clustering 

either and/or at design or analysis stage were common in dental publications (Table 3). Specifically, in 

an analysis of studies published in leading journals across five specialty areas over a 4-year period, 40% 

incorporated multiple comparisons. The prevalence of multiple comparisons in oral health research 

ranged from 25.8% to 42.7% and the median number of multiple comparisons was 25 in orthodontics 

and periodontics. Testing against baseline varied across journals and specialties. Interpretation based on 

change from baseline ranged between 18%-56% again varying across journals and specialties. Ignoring 

confounding in observational studies was also prevalent (17% to 21%); and  ignoring clustering was even 

more prevalent but also highly variable (25% to 96%). 

	
Study Period # Journals Subject # Papers Study 

 
Subgroup analyses multiple comparisons (%) 

(Pandis et al. 2011) 
2009-2010 6 

Oral Health 
398 any 5<: 42.7%, 5-20: 31.5%, and >20: 25.8%  

(Kagereki et al. 2016) 
2004-2014 30 

Oral Health 
12440 any Data-dredging was prevalent 

(Papageorgiou et al. 

2019) 2017-2018 

 PubMed 

Orthodontics 

& 

Periodontology 300 RCTs 

median of p-values: 25 per trial  

(IQR = 11–56; range = 1–742) 

Testing against baseline 
Comparison against baseline (%) 

(Koletsi et al. 2015) 
2008-2012 5 

Oral Health 
187 any 20%-56%, varied across journals 

(Gratsia et al. 2019a) 
2015-2017 4 

Orthodontics 
339 any 18%, varied across journals 

Confounding 
 

Confounding adjustments (%) 



(Pandis et al. 2011) 
2009-2010 6 

Oral Health 
398 any 21%, varied across journals 

(Spanou et al. 2015) 
2010-2014 4 

Orthodontic  
426 

Non-

randomised 17%, varied across journals 

Clustering 
Account for clustering 9%) 

(Koletsi et al. 2012c) 
2007-2010 3 

Orthodontics 
250 any 25%, varied across journals 

(Fleming et al. 2013) 
2009-2012 5 

Oral Health 
559 any 40%, varied across journals 

 

Table 3. Summary of studies on subgroup analyses, testing against baseline, confounding, and clustering 

Other misuses of statistics included incorrect use of ordinal data such as pain scores as normally 

distributed and violation of analysis requirements leading to incorrect application in descriptive statistics 

(e.g. use of standard deviation instead of interquartile range), correlation, ANOVA, regression analysis 

and χ2 testing (Kim et al. 2011). In a systematic review assessing outcomes of implant studies it was 

reported that in 98.6% of the cases the unit of analysis was the implant; however, it is unclear how 

many of the included studies involved single or multiple implants per patient (Needleman et al. 2012). 

	

Missing	data	
Description was not consistent and might pertain to reporting as to whether all patients were accounted 

for (Dumbrigue et al. 2006),  reporting of analysis approach such as complete case (Lieber et al. 2020) , 

per-protocol (PP) or intention-to-treat (ITT). Missing data were accounted for in 17%-98% of dental 

studies (Table 4); however, terminology was also often used incorrectly.  

study period # journals subject # papers study 

Accounting for Missing data 

(%) 

(Dumbrigue et al. 2006) 

 1991-2000 3 

Implant Dentistry 

43 RCTs 98% 

(Pandis et al. 2010) 

 2009 6 

Oral Health  

95 RCTs 

17% ITT reported or flow 

diagram 

(Papageorgiou et al. 2015) 

 2007-2012 9 

Implant Dentistry 

147 RCTs 93% 

(Bondemark and 

Abdulraheem 2018) 

 
2013-2017 5 

Orthodontics 

90 RCTs 

61.1% PP 

18.9% ITT in the text  

6/90 correct ITT, 8/90 

incorrect ITT implementation 



3/90 reported ITT when PP 

was actually used 

20% no dropout reporting 

 

(Dumbrigue, D.C. 

Dumbrigue, et al. 2019) 

 2008-2017 3 

Prosthodontics 

96 RCTs 85% 

(Lieber et al. 2020) 
2015-2018 na# 

Implant Dentistry 
137 RCTs 45% Complete Case analysis 

#na=not available 

Table 4. Summary of studies on missing data. 

	

Conflict	of	interest	(COI)	

 

Reporting of conflict of interest (COI) and funding in dentistry was uncommon and inconsistent (COI: 

8%-39%; Funding: 22.5%-78%) (Table 5). There was evidence that reporting of funding sources and COI 

had increased over time. The association between industry funding and direction of results was not 

consistent. 

study Characteristics Funding/COI reporting 

(Popelut et al. 2010) Period: 1993-2008 

Publication type:  5 systematic reviews 

Subject: Implant Dentistry 

N=38 

Study type: any clinical study 

63% Reported funding source  

5% reported COI 

 

(Lee 2011) Period: 1998, 2003, 2008 

Publication type:   3 journals 

Subject: Prosthodontics 

N=998 

Study type: any 

22.5% Reported funding  

 

(Yuan et al. 2011) Period: 2005-2009 

Publication type:  5 journals 

Subject: Implant dentistry 

N= 1226 

Study type: any 

No association between positive results industry-funded studies versus 

studies funded by other sources and positive outcomes was identifies 

(Fleming et al. 2012) Period: 2006-2011  

Publication type:  4 journals 

Subject: Orthodontics 

N= 117 abstracts 

Study type: RCTs Sources of funding were not reported in any of the identified abstracts 



(Brignardello-Petersen et al. 

2013)  

Period: 2010-2012 

Publication type:  10 journals 

Subject: Oral Health 

N=135 

Study type: RCTs 

37.03 % source of funding classified as for profit 

40.74% funded by not-for-profit organization 

22.22% not reported any source of funding 

Reporting of COI was more common in Periodontics 

(Beyari, Hak, et al. 2014) Period: 2011-2012  

Publication type:  6 journals 

Subject: Oral Health   

N=66 

Study type: RCTs 

76% funding and COI 

39% COI 

(Alamri and Alharbi 2018) 

 

Period: 2012-2017  

Publication type:  2 

Subject: Endodontics 

N= 109 

Study type: RCTs 35% funding sources 

(Beyari, Strain, et al. 2014)  

 

Period: 2000-2012  

Publication type:  na 

Subject: Oral Health 

N=129  

Study type: Meta-analyses 

Funding 38.8%.  

COI 8%. 

(Chen et al. 2018) Period: 2001-2007, 2010-2016 

Publication type: 6 high impact journals 

Subject: Prosthetic dentistry 

N= 131 

Study type: RCTs 

Comparisons between pre-CONSORT and post-CONSORT period 

Funding was not reported in both periods 

(Dos Santos et al. 2019) Period: 1996-2016  

Publication type:  na 

Subject: Implant Dentistry 

N= 102 

Study type: RCTs 

48% sponsored 

No evidence of association between sponsorship status and study 

results 

(Lee and Chuang 2020) Period: 2017 

Publication type:  na 

Subject: Oral Health 

N= na 

Study type: Open Payments database 

of the US Centers for Medicare & 

Medicaid Services 

321,627 industry payments totaling $110,750,601 

orthodontists (61.8%), oral and maxillofacial surgeons (55.7%), and 

periodontists (54.6%). Most dentists in this study received less than 

$200; however, the distribution of payments was skewed by a few top 

earners. 

 

Table 5. Summary of meta-epidemiological studies relating to conflict of interest in dental research. 

 



Waste	due	to	inaccessible	research,	publication,	and	other	reporting	biases	

	

From the included studies (Appendix Table 2) it is evident that publication based on statistical 

significance was prevalent. Specifically, reporting of significant results ranged from 75%-97%. Written 

publication of conference abstracts was relatively low (27%-55%). Discrepancies between registry 

entries and published papers were prevalent with no material improvements over time and with 

selective outcome reporting estimated at 2-45%. Such practices can compromise healthcare decision 

making, as key elements of trial data may be missing, and high-quality studies may be inaccessible.  

	

Study	registration,	protocol,	and	data	sharing	

 

Despite improvements over time, study registration, protocol availability prior to the study 

commencement and data sharing were quite limited (Appendix Table 3). Registration ranged between 

0%-76% and was most often retrospective, while data sharing was scarce. 

Waste	due	to	incomplete	and	unusable	reports	

Despite wide adoption of reporting guidelines and improvements over time, reporting has remained 

suboptimal (Appendix Table 4). Common areas of poor reporting included randomization, sample size 

calculation, reporting of estimates and measures of precision (confidence intervals). Overall, quality 

scores ranged from 58.6%-87.3% and varied across journals and specialty fields.  

 

Discussion	
Research waste has implications in clinical practice as scientific evidence forms the foundation of 

healthcare recommendations. Biased, incomplete, selective, and inaccurate communication of the 

evidence can result in espousal of ineffective or even potentially harmful therapies. Biased evidence can 

also be exploited by the industry particularly as dental products may be promoted with aggressive 

marketing despite a lack of underpinning scientific evidence (Fleming et al. 2012; Livas et al. 2014 ). 

Based on this scoping review, although there are improvements over time, significant deficiencies in all 

areas (design, conduct, analysis, reporting) within dental publications persist, risking waste in dental 

research.  



Design 

In terms of design, issues with sample calculation, randomization and blinding remain prevalent within 

dentistry. Sample calculations contribute to our confidence in the study results and safeguard against 

inconclusive studies as well as protecting patients’ rights. There are ongoing problems concerning both 

the inclusion of a calculation, the presentation of sufficient information to allow replication, and the 

accuracy of the calculations themselves. Adequacy of sample size calculations varied among journals but 

did improve over time with a priori sample size calculations more common in interventional studies 

(Gratsia et al. 2019). Adequacy of randomization and blinding, which contribute to the validity of the 

results, varied with positive associations with publication year, number of authors, multicenter setting 

and involvement of a methodologist (Koletsi et al. 2012a).  Saltaji et al (Saltaji et al. 2017) reported that 

the randomization and blinding implementation in dental trials overall improved significantly over time 

(1955-2013). Improvements were also reported in orthodontics (Koletsi et al. 2017) and over 30 years in 

prosthodontics (Dumbrigue, D.C. Dumbrigue, et al. 2019). Both of these design issues are integral to 

rigorous clinical trials and meaningful, trustworthy findings 

Analysis 

Subgroup comparisons and data dredging are associated with false positive results and selective 

reporting. These issues were prevalent in the dental literature with over 25% of publications having 

more than 20 subgroup comparisons (Pandis et al. 2011; Kagereki et al. 2016) with no evidence of 

improvement over time (Papageorgiou et al. 2019). Interpretation of study results based on within-

group change from baseline comparisons, potentially misleading and with a higher risk of false positive 

results (Bland and Altman 2011),  was common, varied by journal, was strongly associated with 

statistically significant results and less likely in interventional studies (Koletsi et al. 2015; Gratsia et al. 

2019a).   Clustering is a common finding in oral health and results in loss of power due to the decrease 

of the effective sample size and, when ignored, it can lead to smaller p-values and significant results 

which may not be genuine (Campbell et al. 2012). It was common for clustering effects to be ignored 

and journal type was a significant predictor for accounting for clustering effects (Koletsi et al. 2012c; 

Fleming et al. 2013)  

Missing data may bias treatment results with a clinical trial by leading to unbalanced groups thus 

producing “unfair” treatment comparisons. Handling of missing data was suboptimal with complete case 

analysis being more common, whereas mention of ITT (17%) and correct application of ITT analysis (6%) 



were less common (Bondemark and Abdulraheem 2018). It seems that there is confusion and 

inconsistent use of intention-to-treat analysis and a failure to recognize the effect of mechanism of 

missingness on the further handling of missing observations. 

Reporting of conflict of interest and funding 

A conflict of interest occurs when professional judgment about a primary interest is overly influenced by 

a secondary interest such as financial gain. RCTs in which authors have some type of COI are more likely 

to support the intervention being assessed (Popelut et al. 2010; Brignardello-Petersen et al. 2013), 

although this pattern was not consistent across all studies (Yuan et al. 2011; Dos Santos et al. 2019). 

Despite the attempts of the International Committee of Medical Journal Editors (ICMJE) to promote 

uniform and transparent reporting of conflicts of interest, journal adoption remains suboptimal (Holden 

and Spallek 2018).  

The proportion of studies that reported funding remained relatively constant over the years (Lee 2011). 

There is evidence that reporting of COI has improved over time with COI statement prior to 2009 in 25% 

of the  papers and vs 54.1% of papers since 2009 (Beyari, Strain, et al. 2014). Furthermore, speakers at 

dental conferences are often sponsored by companies, with full disclosure of the company-speaker 

relationship to the audience being sporadic. In 2017, leading orthodontic companies ORMCO and Align 

technologies paid over $4.5 million to the ten top highest paid opinion leaders 

(https://openpaymentsdata.cms.gov/ ). 

  

Reporting bias and trial registration 

Reporting bias is prevalent in the dental literature with little improvement over time (Scholey and 

Harrison 2005; Koletsi et al. 2009; Livas et al. 2014; Smaïl-Faugeron et al. 2014; Fang Hua et al. 2016;  

Rushing et al. 2018). The vast majority of published orthodontic articles (88%) showed significant results 

(Koletsi et al. 2009). A similar range of statistically significant results was found in publications within 

different dental journals (Polychronopoulou et al. 2010).  Interventional studies seem to have fewer 

statistically significant results compared to other designs (Papageorgiou et al. 2019). This practice can 

bias decision making as synthesis is based on a subsample of the existing evidence. Proposed remedies 

to reduce reporting bias include trial registration, availability of the study protocol and ultimately access 

to the raw data. Inconsistent outcome reporting has prompted the development of core outcome sets 

(COS) within different disciplines with over 300 now in existence (Gargon et al. 2018) with recent 



publication of an orthodontic COS (Tsichlaki et al., 2020).  This approach is also likely to better focus and 

prioritize interventional studies. Availability of individual patient data can reduce waste by providing 

transparency and easier and more reliable evaluation of the results, given that errors do occur (Nuijten 

et al. 2016).  Prospective trial registration in the dental field is not common and neither is the availability 

of the datasets (Smaïl-Faugeron et al. 2015; Papageorgiou et al. 2017; Papageorgiou et al. 2018; 

Koufatzidou et al. 2019) although efforts to address this are being promoted (Koletsi et al. 2017)  

 

Over the years there is an increase in the percentage of protocols of randomized trials which included a 

prior citation of randomized trials, systematic reviews, or both. However, improvements are still 

required to reduce research waste. To the best of our knowledge no relevant empirical evidence is 

available in oral health.   

 

Despite the plethora of reporting guidelines available in dentistry, suboptimal reporting is prevalent, 

although improving with time (Sarkis-Onofre et al. 2017). Optimal reporting continues to be impeded by 

limited endorsement of reporting guidelines within dental journals (Hua et al. 2016). Methods of 

randomization, sample size calculation and elements of precision are often not reported or inadequately 

reported in high-impact dental journals indicating that these issues may pervade a range of journals and 

specialty areas (Pandis et al. 2010; Gratsia et al. 2019a). Reporting is also problematic at the systematic 

review level resulting in lack of reproducibility of search strategies and in relation to selection of primary 

studies (Kiriakou et al. 2013). Efforts to enhance the reporting of clinical trials have intensified in recent 

years with active editorial involvement showing promise in improving compliance with accepted 

guidelines (Koletsi et al. 2017). The American Journal of Orthodontics and Dentofacial Orthopedics has, 

for example, successfully adopted an active CONSORT implementation and inclusion of subheadings in 

order to improve reporting of submitted and published RCTs (Koletsi et al. 2017). 

 

This study is not without limitations. Given the amount of data and the scoping review context this study 

cannot be considered comprehensive but rather provides in a systematic way an initial view on waste in 

dental research. Reporting of changes over time was not feasible for all areas covered, either because 

such information was not available or due to inconsistent definitions and inconsistent reporting within 

the individual studies.  



Recommendations for Dentistry	
Initiatives such as COMET (http://www.comet-initiative.org/), EQUATOR (Network. 

https://www.equator-network.org/), James Lind Alliance Priority Setting Partnerships  

(https://www.jla.nihr.ac.uk/priority-setting-partnerships/), Cochrane ( 

https://oralhealth.cochrane.org/about-us/partnerships-and-funders/global-evidence-ecosystem-oral-

health-geeoh) and REWARD Alliance (https://www.rewardalliance.net/) have directly or indirectly 

targeted reduction in research waste. In addition, efforts directed at educating researchers and 

practitioners are a step in the right direction ( https://www.ajodo.org/content/statresearchdesign). 

Despite those efforts, a significant amount of cohesive work is required to consistently promote more 

useful dental research. No single or simple solution exists; however, pivotal steps include prioritization 

of key research themes; improved alignment between patients’ needs, scientific progress and academic 

or career advancement; patient involvement in research design; and concerted focus on early years 

training of clinicians on research design, methodology and execution. The latter is particularly important 

as, although clinicians have a positive attitude towards evidence-based dentistry, they claim poor 

understanding and more importantly often confusion due to the conflicting findings (Madhavji et al. 

2011). Moreover, university based studies satisfying thesis and graduation requirements can contribute 

to waste if not rigorously conducted and are not reported (Nieminen et al. 2007)  Finally, incentives in 

the funding and academic environment should be aligned with these desirable improvements in 

research practices (Rice et al. 2020)  
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Figure	legend	
Figure 1. Flow diagram of study selection 
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