
Conduct an overview of systematic reviews (SRs) reviewed 
by clinical assistants (CAs) in-training.

SRs relating to clinical procedures and theoretical con- 
cepts, critiqued by CAs were included. Review authors 
independently screened the results of the requested SRs 
and evaluated these using the AMSTAR-1 checklist and 
AMSTAR-2 tool. Differences regarding study outcomes 
were resolved by consultation.

Articles (N=37) submitted to the researcher included 35 
reviews published in accredited journals. Of the reviews, 
only 18 were SRs as stated in their titles and these  
were of mixed designs and quality; and 17 were either  
non-structured and biased literature or critical reviews. 
SR topics reviewed in-training varied; and included tem- 
poro-mandibular disorders, implants and implant-supported 
prosthesis. AMSTAR-1 scores were favourable; scores  
were low for most SRs using AMSTAR-2, including those 
with randomized controlled trials only, with the exception 
of one review that had no randomized controlled trials but 
fulfilled the critical domain criteria.

Students’ misconceptions regarding what constitutes  
good SRs which are translatable into clinical practice are 
emphasized, impacting their learning. CAs lack of ap- 
praisal skills related to SRs which may influence clinical 
practices are highlighted. 

Systematic reviews, AMSTAR assessment, critical apprai- 
sal skills, clinical assistants in-training.

According to the hierarchy of evidence, systematic reviews 
(SR) are considered the most credible study type as it en- 
compasses a rigorous methodology and critical appraisal 
of all primary research studies.1-5 The best SRs are those  
which include only randomized controlled trials (RCTs) rela- 
ted to a specific research question.2 Moreover, results from 
such rigorous research may be considered implementable  
and thus allows clinicians to modify, improve or even  
change their clinical practices.1,6 Policy-makers consider  
and rely on SRs for achieving good quality evidence  
related to healthcare and thus use these to change  
policies.1,6 Yet, in many instances translation of research 
clinically rarely occurs, despite the enormous costs ass- 
ociated with conducting rigorous clinical research.7 

Furthermore, beside the structure of an acceptable SR  
being followed meticulously when being conducted, the 
reporting of the SR using the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
and Meta-analysis of Observational studies in Epide- 
miology (MOOSE) checklists, amongst others, should 
be ensured.8 Thus, by conducting a SR according to  
the proposed methodology, all researchers involved would 
ultimately be responsible for raising and maintaining the 
standard of this particular  research design.   

It has been observed in recent years that completing a 
SR has become the objective of established or even novel 
researchers and they would readily be involved with such  
a study. However, in their haste to complete such a study, 
many errors which may or may not be obvious are in- 
cluded whilst undertaking it. It has been observed that 
researchers have a tendency to omit or under report the  
steps taken to conduct the research including failure to  
record the subsequent study outcomes.9-10

The problems are thus two-fold: when conducting the SR 
using the suggested format/s, errors may be included, and 
when writing the SR for publication, important features  
may be omitted.2,9-10 Thus, when accepting a SR for pub- 
lication, journals should maintain that researchers com- 
plete and submit a PRISMA and/or MOOSE checklists  
with their manuscript.8 More importantly, researchers and 
clinicians including CAs should be trained to recognize that 
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errors may exist within published SRs. All these contribute 
to whether the final results or outcomes of the SR may 
be used to change clinical practice, that is, whether the 
research findings and evidence are implementable in clini- 
cal practice.6,11-14

Tools are available to appraise these rigorous secondary 
research studies, such as a measurement tool to assess 
systematic reviews (AMSTAR-1), an 11-question checklist 
used to score SRs that only include randomized controlled 
trials (RCTs).15 The responses to the checklist has 4 op- 
tions (Yes/No/Cannot answer/Not applicable) and a score 
of 1 is indicated for each ‘Yes’ response (Table 1).15 The 
ratings are grouped according to the scores obtained into 
high (score of 8-11), medium (score of 4-7) and low (0-3 
scores) with the responses following a rigorous explana- 
tion and interpretation of what constitutes a ‘Yes’ answer.15 

However, the AMSTAR tool has now also undergone an 
upgrade to a more comprehensive 16-item AMSTAR-2 
assessment system, which allows evaluation of SRs that  
include randomized and non-randomized studies.16 The 
AMSTAR-2 checklist includes 10 items from AMSTAR-1, 
with responses for all including a ‘Yes’ or ‘No’ response,  
and for some items a ‘Partial Yes’ response to identify 
partial adherence to the standard.16 

The AMSTAR-2 checklist does include what is called ‘7  
critical domains’, and these are highlighted as the deve- 
lopers believe that these may affect the validity and con- 
clusions of a review.16 It is therefore important for each  
study to at least have a ‘Yes’ response for these 7 
domains, so as to ensure that it is a valid and reliable 
review. AMSTAR-2 does not give an overall score as in 
AMSTAR-1, but it does give an overall rating which is an 
indication of the assurance of the results of the review.16 
These ratings are: high=4, moderate=3, low=2 and criti- 
cally low=1; and are all dependent on the ‘Yes’ re- 
sponses of the critical domains. A low rating means one 
‘critical flaw’ and a critically low rating implies more than 
one critical flaw with or without a non-critical weakness  
in each SR.16  

AMSTAR 1 or 2 scoring of SRs are crucial in thus assess- 
ing the quality of the published SRs. Developers of both 
AMSTAR tools, firmly endorse that AMSTAR-2 as an ass- 
essment system allows for greater clarity, better assess- 
ment, increased ability to check for bias, and to establish 
greater reliability of results following a more rigorous me- 
thodology.16

As part of their training, CA’s should critique, review and  
discuss published literature in order to broaden their know- 
ledge base. This forms part of their assessment portfolio 
where they have to review a certain number of relevant 
publications per year related to different topics in their re- 
spective fields provided to them which are relevant to their 
learning. 

With the escalating amount of attention given to SRs in  
academic settings, these are the first choice for most of 
the CAs when searching for relevant publications. Being 
involved in postgraduate teaching and training, and espe- 
cially as it relates to SRs and what teachings these con- 
vey, it is important to evaluate whether these CAs under- 

stand and are able to recognize what constitutes a good 
SR where the results may be clinically implementable.6,11-14 
Thus completing an appraisal of the SRs reviewed and 
presented by these CAs using validated tools, would be a 
good indicator of not just their understanding but also of 
postgraduate teachings and how it may be improved.15-16  

During training and at their seminar session, CAs present 
the chosen articles to colleagues and here they have 
to contend with questions related to their choice of SR  
(especially the topic of interest), the guidelines used to 
complete article review and whether they can recommend 
clinical implementation of the subject matter under dis- 
cussion. The work presented may also serve as a guide  
for clinical implementation of future patient cases presented 
to this forum. 

The aim of this study is thus to complete an overview  
using validated tools of all systematic reviews critiqued by 
postgraduate clinical assistants as part of their  training. 

1.	 To collate and evaluate systematic reviews (Cochrane  
and non-Cochrane reviews) as it relates to different  
concepts or topics of interest.

2.	 To critically appraise each systematic review using the 
AMSTAR-1 checklist and/ or AMSTAR-2 tool.

A protocol was developed (not published) to include all 
aspects of an overview of SR namely: selection criteria, 
search strategy, selection methods using predetermined 
eligibility criteria, data extraction using a preformed data 
sheet, AMSTAR-1 and AMSTAR-2 tools to evaluate the 
methodological quality of each included SR, where ap- 
propriate. 

Ethical clearance for the primary studies that were in- 
cluded in each of the SRs included had to be obtained 
from the respective institutions involved at that time. 
Written informed consent was also obtained from the 
participants in the primary studies according to the De- 
claration of Helsinki.17 

Completed SRs related to interventions or concepts after 
critiquing by CAs. 

 

Primary and secondary research studies on animals that did 
not meet the inclusion criteria

Primary and secondary outcomes were pre-specified and 
include:
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1.	 Steps for an acceptable systematic review included.
2.	 Acceptable methodological quality (high scores for 

each SR) according to the AMSTAR-1 and AMSTAR-2  
tools.

Procedures (clinical or laboratory), subjective or patient- 
or investigator-reported outcomes in patients with inter- 
ventions were based on students’ choice and interests  
in their field from a list of topics provided during training. 

These were analysed and discussed with colleagues, and 
the relevance of implementation of outcomes related to 
clinical practice were identified.

Systematic reviews (both Cochrane and non-Cochrane 
reviews) obtained via computerized searches completed 
by CAs (both MSc and MDS students) that are relevant to 
their training and learning were requested from them for  
the period 2013 to 2018. 

For this study, development of a search strategy was 
therefore not necessary; neither was conducting electronic 

searches required by the researchers as the CAs had  
already sourced SRs via computerized searches. The re- 
quest to all CAs was to forward all their SRs presented 
at their seminar sessions to the main researcher (SK). As 
expected, only English versions of studies were included 
and reported.

An eligibility form compiled from the inclusion criteria was 
used by the review authors (SK and QI) to independently 
screen and include potentially relevant SRs requested from 
the CAs.2 Studies that did not meet inclusion criteria were 
excluded and reasons for exclusion were reported. 

Data extraction was completed by the researchers on all 
included SRs received from CAs on study designs inclu- 
ded for each SR, participants, interventions, outcomes, 
and conclusions using a specially-designed pre-piloted  
data extraction form.2 

Furthermore, the researchers independently completed 
the AMSTAR-1 scoring and AMSTAR-2 assessments that 
critically assessed the methodological quality of SRs.15-16 

Disagreements regarding data extraction were resolved by 
discussion between the researchers; and when agreement 
could not be reached a third colleague assisted with the 
final decision.

Primary outcomes

Secondary outcomes 

Search methods for identification of studies

Electronic searches

Selection methods
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Table 1. AMSTAR-1 - Evaluation of included systematic reviews

AMSTAR-1 ITEM Al Fadda  
2018

Lemos et al. 
2018

Said et al. 
2016

Huang et al. 
2015

Leao et al. 
2018 

Lemos et al. 
2017

1 Was an ‘a priori’ design provided? Yes Yes Yes Yes Yes Yes

2
Was there duplicate study selection 
and data extraction?

No Yes Yes Yes Yes Yes

3 Was a comprehensive literature search performed? Yes Yes Yes Yes Yes Yes

4
Was the status of publication used 
as inclusion criteria?

No Yes No Yes No No

5 Was a list of included and excluded 
studies provided? Yes No No No No Yes

6 Were the characteristics of included 
studies provided? Yes Yes Yes Yes Yes Yes

7 Was scientific quality of included studies 
assessed and reported?

Yes Yes Yes Yes Yes Yes

8 Was scientific quality of studies used appropriately
in formulating conclusions?

No Yes No Yes No Yes

9
Were the methods used to combine
findings appropriate?

Yes Yes No No Yes No

10 Was the likelihood of publication bias assessed? Yes No No No No No

11 Was the ‘conflict of interest’ included? Yes No No No Yes Yes

Final AMSTAR-1 Score. 8 8 5 7 7 8

Key: Yes =1 No= 0

Table 2: AMSTAR-2 - Assessment: Critical domains of included systematic reviews

AMSTAR-2 - CRITICAL DOMAINS (7) Lemos et al.  
2018

Lemos et al. 
2017

Bueno et al. 
2018

Leao et al. 
2018

Item 2. Registered protocol. X X X X

Item 4. Comprehensive literature search. X X X X

Item 7. Justification of excluded studies. X X X

Item 9. Assessing risk of bias. X X X X

Item 11. Meta-Analysis using appropriate statistical methods 
combining results. X X X

Item 13. Interpretation/discussion of results must include risk
of bias of studies. X X X

Item 15. Investigation of publication bias. X X X

Key: Yes= X

REVIEW < 149



A qualitative discussion related to the primary and secon- 
dary outcomes stipulated for this overview is included after 
analysis of related topics/concepts and relevance of out- 
comes into clinical practice from the data extracted from 
each SR. In addition, the AMSTAR-1 checklist was com- 
pleted to assess the quality of SRs that had included only 
RCTs and the scores were calculated using the online  
system where a ‘yes’ answer equalled a score of 1.15. 
Similarly, a qualitative discussion is included following an 
AMSTAR-2 rating of all SRs, those with RCTs only and 
those including mixed designs.

Data synthesis and management included analysing all  
SRs presented at seminar sessions by CAs, and collating 
and reporting on the outcomes of the study and charac-
teristics of each separately. Thus, the results include a 
report on the methodological quality of each included SR 
according to the AMSTAR-1 checklist and where appli- 
cable the AMSTAR-2 scoring system. These are sum- 
marised in the Table. 

The registered CAs (N=9) submitted 37 articles following 
the request. Of these, 2 were primary studies, 17 were 
other types of reviews (including non-structured, literature 
or critical reviews) and 18 were SRs as stated in the titles.  

SR subject matter varied, but most related to fixed pros- 
thesis (FPDs) or resin bonded bridges (RBBs), removable 
prosthesis (RPDs), complete dentures (CDs), implants and 
implant-supported prosthesis, inlays and onlays, maxil- 
lectomy defects, retraction cord, pulp testing, tooth wear 
and temporo-mandibular disorders. Thus, outcomes were 
related to implant survival rate, prosthesis survival rate, 
technique accuracy and reliability, patient satisfaction, 
masticatory ability, treatment recommendations and (oral 
health related) quality of life. 

For SRs including RCTs only (N=6), which form the apex  
of the evidence pyramid, only 3 had completed a meta- 
analysis.18-23 Thus, most SRs (N=12) included study de- 
signs of a mixed nature, of which 9 focused on clinical  
studies, 1 on a classification system, 1 on a laboratory  
study and 1 was a case report.24-35  

AMSTAR-1 includes 11 questions related to the struc- 
ture and methodology of a SR (Table 1). Only 6 of the 
included 18 SRs were appraised using AMSTAR-1 as  
they fit the criteria, and had a favourable score following 
this evaluation.18-23 Results of the AMSTAR-1 evaluation 
are summarized in Table 1. 

Three of the six SRs had a high score of 8, two had a 
medium score of 7, and one a score of 5 (Table 1). The 
SRs by Lemos et al., (2017 and 2018) scored 8 and Leao 
et al, 2018 scored 7 on AMSTAR-1 respectively, and these 

were the only studies who met the critical domain cri- 
teria when assessed using the AMSTAR-2 tool (Table 1, 
Table 2).19-20,23   

AMSTAR-1 was initially developed to appraise SRs in- 
cluding RCTs only, whereas AMSTAR-2 is an extension 
to include both RCTs and non-RCTs and assists in  
identifying high quality studies.16 Table 2 highlights the 
7 critical domains and the studies that met some or all  
of these criteria. 

When comparing the SRs included for the AMSTAR-1 eva- 
luation, 3 of these were also included in the AMSTAR-2 
assessment (Table 2).19-20,23 However, for AMSTAR-2,  
the 3 SRs that scored well on AMSTAR-1, did not meet  
all 7 criteria for the critical domains of AMSTAR-2  
(Table 2).19-20,23 These are considered as low and criti- 
cally low SRs with the AMSTAR-2 assessment (Table 2).  

This may be attributed to the rigor required when assess- 
ing studies following these set domains. However, the  
SR of mixed designs by Bueno et al, 2018, that did not 
meet requirements to be assessed using AMSTAR-1, 
fulfilled the criteria for all 7 critical domains of AMSTAR-2 
and was rated high.16,32

SRs by its very nature are considered as the best evi- 
dence and as such have reserved the position at the  
apex of the hierarchical evidence pyramid and this status 
should be preserved at all costs.2,4-7 However, in their 
haste to conduct SRs, researchers have either conducted 
these poorly by omitting important steps or more often 
than not, have inadequately reported these SRs. It may 
be attributed to not including, for example, PRISMA  
or MOOSE checklists and therefore have neglected to 
include important information when publishing these.36-37 
With the importance of critical appraisal of studies, in- 
cluding SRs, to establish the standard and rigor of the 
research, these flaws are highlighted. 

This was evident with this study as well, where suitably 
conducted SRs related to important concepts and inter- 
ventions fared poorly after appraisal.2,5-7,15-16 This has a 
negative impact as the evidence produced should not be 
considered implementable to clinical practice.11-14 Thus, 
the importance of conducting good quality research and 
more importantly, the reporting of such research cannot 
be over-emphasized. 

CA’s depend on research to implement renewed and 
modernized techniques and in addition, expand on their 
knowledge of the outcomes of these techniques. In this 
study, most of the concepts related to advancement  
of knowledge and skills with regard to dental implants  
and implant-supported prosthesis which created aware- 
ness amongst the CAs of the related outcome and 
effects.18-29,22-28 Only 6 of the SRs could be appraised  
using AMSTAR 1 and only 4 qualified for appraisal using 
AMSTAR 2.18-23 Once again, this highlights the signifi- 
cance of quality research designed for application in 
clinical practice.

Qualitative analysis

Data synthesis and management 

RESULTS

Summary of SRs included:

AMSTAR-1 results

AMSTAR-2 results

DISCUSSION
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Critical appraisal or AMSTAR scoring or assessment of 
SRs are crucial in determining the quality of the synthe- 
sis of research conducted.15-16 Even though SRs appraised 
by AMSTAR 1 had favourable scores, it should be noted 
that only one third of the selected SRs by the CA’s qualif- 
ied for critical appraisal using AMSTAR 1, and similarly,  
just under a quarter of the selected SRs by the CAs quali- 
fied for critical appraisal using AMSTAR 2.15-16,18-23 Failure  
to meet the criteria for AMSTAR 1 appraisal is attributable 
to selection of SRs by reason of included study design.2,15  
Explanations for exclusion of appraisal of SRs using 
AMSTAR 2 include failure to report on a registered pro- 
tocol, justification of excluded studies, unsatisfactory 
techniques or no risk of bias assessment, no meta-anal-
ysis conducted and no investigation of publication bias.16 
These factors relate to the critical domains and ensure 
quality of SRs which is directly related to implementation 
for guiding clinical practice. Mention should be made of 
the SR by Bueno et al, 2018, which qualified for apprai- 
sal using AMSTAR 2 and met all the criteria stipulated  
for the critical domains, even though it included non- 
RCT studies.16,32 

The implications of this is that a rigorous mixed design  
SR may be used to change clinical practice as the evi- 
dence is regarded highly, and at the same time, a good 
RCT could have flaws which affect implementation of the 
acquired evidence.11-14 According to the developers, the 
change from the AMSTAR-1, (an 11-point scale) to the 
AMSTAR-2 (a 16-item tool) as an assessment system 
allowed greater clarity, better assessment, an increased 
ability to check for bias, and to establish greater reliability 
of results following a more rigorous methodology.15-16 

Knowledge translation (KT) refers to the assessment, 
review and utilization of scientific research and evidence 
production that may change and improve the conditions 
of patients, where appropriate.38-40 The KT process con- 
sists of multiple stages from design to implementation 
including diffusion, dissemination such as publishing and 
implementation of research evidence.38-40 Evidence from 
SRs, that have a rigorous methodology, is considered 
implementable into clinical practice, and emphasizes  
the need for critical appraisal.2,38-40 CAs are directed to 
different topics in their respective fields to expand their  
knowledge base. The CAs are guided by this list of  
topics to select articles and prepare seminars which can 
improve their knowledge, skills and clinical practices. 
Thus, it is as important and essential to appraise all SRs 
published to ensure the evidence may be implemen- 
table. Accordingly, from knowledge-into-action or from 
evidence-to-practice, entails the translation of best evi- 
dence obtained from well conducted SRs into clinical 
practice.29-31 

Included studies per SR were mostly of mixed design 
types and quality, some of which reduced the value of 
the evidence. Students' misconceptions regarding what 
constitutes quality SRs and the appraisal skills required 
may be questioned. Choice of SRs was largely based on 
students' interests in the concepts or related clinical topics 
covered, not on the quality of the evidence needed to 
change or improve clinical practice.

It is recommended that lectures and/or workshops fo- 
cusing on SRs (methodology and interpretation) should 
be conducted with students and staff in the postgraduate 
program. The importance of using rigorous research or 
evidence to change clinical practice and thus the care 
provided to patients has also been emphasized. 

The role of CAs in this regard is crucial in the program  
and also for their clinical practice after graduating. More- 
over, the articles chosen to review should be a guided 
process, other than providing topics or areas of interest.  
The impact of these learning sessions on clinical prac- 
tice has far-reaching effects and this must be highlighted. 
 

The authors declare no conflict of interest.

No funding was applied for nor received for the research 
project.

The National Research Foundation funded attendance at 
a Conference where Research was presented.

1.	 The datasets generated during and/or analysed during 
the current study are available from the corresponding 
authors on reasonable request.

2.	 Data generated or analysed during this study are in- 
cluded in this published article. 

Grateful thanks are extended to the Clinical Assistants 
in-training for their invaluable contributions and assistance 
with this research. I wish them well in their future careers.

BM19/3/6

References
1.	 Webb P. Bain C. Pirozzo S. Essential epidemiology: An intro-

duction for students and health professionals. Cambridge, UK; 
New York: Cambridge University Press. 2005.

2.	 Higgins JPT, Green S. Cochrane Handbook for systematic 
reviews of interventions. 1st Edition. West Sussex, UK: Wiley- 
Blackwell. 2009.

3.	 Sackett DL, Rosenberg WM, Gray JA, Haynes R, Richardson W. 
Evidence-based medicine: what it is and what it isn’t. BMJ. 
1996; 312: 71-2.

4.	 Ismail AI, Bader JD. Evidence-based dentistry in clinical prac-
tice. JADA. 2004; 135: 78-83.

5.	 Akobeng AK. Principles of evidence-based medicine. Arch  
Dis Child. 2005; 90: 837-40.  

6.	 Akobeng AK. Evidence in practice. Arch Dis Child. 2005; 90: 
849-52.

7.	 Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thom-
son MA. Closing the gap between research and practice: an 
overview of systematic reviews of interventions to promote the 
implementation of research findings. The Cochrane Effective 
Practice and Organization of Care Review Group. BMJ. 1998; 
317(7156): 465-8. 

8.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, et 
al. (2009). The PRISMA Statement for Reporting Systematic 
Reviews and Meta-Analyses of Studies That Evaluate Health 
Care Interventions: Explanation and Elaboration. BMJ. 2009; 
339: b2700

CONCLUSIONS

Clinical implications

Declaration

Funding

Data availability statement 

Acknowledgments

Ethics registration number

www.sada.co.za / SADJ Vol. 76 No. 3 REVIEW < 151



9.	 Layton DM. Critical review of search strategies used in recent 
systematic reviews published in selected prosthodontics and 
implant-related journals: Are systematic reviews actually sys-
tematic? Int J Prosthodont. 2017; 30(1): 13-21.   

10.	Layton DM, Clarke M. Lost in translation: review of identifi- 
cation bias, translation bias and research waste in dentistry. 
Dent Mat. 2016; 32: 26-33.

11.	Eckert S. The True Goal of Evidence-Based Dentistry. Int J 
Prosthodont. 2006; 19(2): 128-9.

12.	Gillette J. Striving for Excellence with Evidence-Based Den- 
tistry. J Evid Base Dent Pract. 2009; 9: 125-8.

13.	Healy D, Lyons K. Evidence-based practice in dentistry. New 
Zealand Dent J. 2002; 98: 32-5.

14.	Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE.  
Knowledge translation of research findings. Implementation 
Science. 2012; 7: 50.

15.	Shea B, Grimshaw JM, Wells GA, Boers M, Andersson N, 
Hamel C, et al. Development of AMSTAR: a measurement  
tool to assess methodological quality of systematic reviews. 
BMC Med Res Methods. 2007; 7: 10. Doi: 10.1186/1471-22 
88-7-104.

16.	Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, 
et al. AMSTAR 2: a critical appraisal tool for systematic re- 
views that include randomized or non-randomized studies of 
healthcare interventions, or both. BMJ. Sep 2017; 21; 358: 
j4008. 

17.	World Medical Organization. Declaration of Helsinki. Br Med J. 
1996; 313: 1448-9.

18.	Alfadda SA. Current evidence on dental implants outcomes 
in smokers and nonsmokers: A Systematic Review and Me-
ta-Analysis. J Oral Impl. 2018; XLIV (5). Doi: 10.1563/aaid-joi- 
D17-00313.

19.	Lemos CAA, Verri FR, Bonfante EA, Santiago Junior JF,  
Pellizzer EP. Comparison of external and internal implant- 
abut-ment connections for implant supported prostheses. A 
systematic review and meta-analysis. J Dent. 2018; 70: 14-22.  

20.	Leão RS, Moraes SLD, Vasconcelos BCE, Lemos CAA. Splint-
ed and unsplinted overdenture attachment systems: A system-
atic review and meat-analysis. J Oral Rehabil 2018; 45:647-56.

21.	Huang C, Somar M, Mohadeb JVA. Efficiency of Cordless 
Versus Cord Techniques of Gingival Retraction: A Systematic 
Review. J Prosthodont. 2015; 1-9. doi: 10.1111/jopr.12352. 

22.	Said MM, Otomaru T, Leung KCM, Khan Z, Taniguchi. Sys-
tematic Review of literature: Functional outcomes of implant- 
prosthetic treatment in patients with surgical resection for oral 
cavity tumors. J Invest Clin Dent. 2016; 1-9. doi: 10.1111/
jicd.12207.

23.	Lemos CAA, Verri FR, Gomes JML, Santiago Junior JF,  
Moraes SLD, Pellizzer EP. Bilateral balanced occlusion com-
pared to other occlusal schemes in complete dentures: A  
systematic review. J Oral Rehabil. 2018; 45: 344-54.   

24.	Chen J, Cai H, Ren X, Suo L, Pei X, Wan Q. A Systematic 
Review of the survival and complication rates of all ceramic 
resin-bonded fixed dental prostheses. J Prosthodont. 2018; 
27: 535-43. 

25.	Zancopé K, Abrão GM, Karam FK, Neves FD. Placement of 
a distal implant to convert a mandibular removable Kennedy 
Class I to an implant-supported partial removable Class III  
dental prosthesis: A systematic review. J Prosthet Dent. 2015; 
113: 528-33.

26.	Nobrega AS, Santiago JF, Almeida DA, dos Santos DM,  
Pellizzer EP, Goiato C. Irradiated patients and survival of dental 
implants: A systematic review and meta-analysis. J Prosthet 
Dent. 2016; 116: 858-66.

27.	Vagropoulou GI, Klifopoulou GL, Vlahou SG, Hirayama H, 
Michalakis K. Complications and survival rates of inlays and 
onlays vs complete coverage restorations: A systematic re- 
view and analysis of studies. J Oral Rehabil. 2018; 45: 903-20.

28.	Marchello-Machado RM, Faot F, Schuster AJ, Nascimento GG, 
Del Bel Cury AA. Mini-implants and narrow diameter implants 
as mandibular overdenture retainers: A systematic review and 
met-analysis of clinical and radiographic outcomes. J Oral Re-
habil 2018; 45: 161-83.

29.	Bidra AS, Jacob RF, Taylor TD. Classification of maxillectomy 
defects: A systematic review and criteria necessary for a uni-
versal description. J Prosthet Dent. 2012; 107: 261-70.

30.	Muts EJ, van Pelt H, Krejci I, Cune M. Tooth wear: A system-
atic review of treatment options. J Prosthet Dent. 2014; 112: 
752-9.

31.	Marliéri DAA, Demétrio MS, Picinini LS, De Oliveira RG,  
Netto HDMC. Accuracy of computer-guided surgery for den- 
tal implant placement in fully edentulous patients: A syste- 
matic review. Eur J Dent. 2018; 12: 153-60.

32.	Bueno CH, Pereira DD, Pattussi MP, Grossi PK, Grossi ML. 
Gender differences in temporomandibular disorders in adult 
populational studies: A systematic review and meta-analysis.  
J Oral Rehabil. 2018; 45: 720-9.       

33.	Manfredini D, Poggio CE. Prosthodontic planning in patients 
with temporomandibular disorders and/or bruxism: A system-
atic review. J Prosthet Dent. 2017; 117: 606-13.

34.	Bover-Ramos F, Viña-Almunia J, Cevera-Ballester J, Peñarro-
cha-Diago M, Garcia-Mira B. Accuracy of Implant Placement 
with Computer-Guided Surgery: Comparing Cadaver, Clini-
cal and In Vitro Stuides. Int J Oral Maxillofac Imp. 2017. Doi: 
10.11607/jomi.5556.

35.	Mainkar A, Kim SG. Diagnostic Accuracy of 5 Dental Pulp 
Tests: A Systematic Review and Meta-analysis. J Endodont 
2018; 44: 694-702.  

36.	Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. 
Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses: The PRISMA Statement. PLoS Med 2009; 6(6): 
e1000097. Doi:10.1371/journal.pmed1000097.

37.	Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD,  
Rennie D, et al. Meta-analysis of observational studies in  
epidemiology (MOOSE): a Proposal for reporting. J American 
Medic Assoc. 2000; 283: 2008-12. 

38.	Straus SE, Tetroe J, Graham I. Defining knowledge translation. 
Can Med Ass J. 2009; 181(34): 165-8.

39.	Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowl-
edge translation of research findings. Implementation Science 
2012; 7: 50. 

40.	Greenhalgh T. How to implement evidence-based healthcare. 
1st Edition. West Sussex, UK: Wiley-Blackwell. 2018.

REVIEW152 >


