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Abstract
High- quality systematic reviews in the field of Dentistry provide the most definitive 
overarching evidence for clinicians, guideline developers and healthcare policy mak-
ers to judge the foreseeable risks, anticipated benefits, and potential harms of dental 
treatment. In the process of carrying out a systematic review, it is essential that au-
thors appraise  the methodological quality of  the primary studies  they  include, be-
cause studies which follow poor methodology will have a potentially serious negative 
impact on the overall strength of the evidence and the recommendations that can be 
drawn. In Endodontology, systematic reviews of laboratory studies have used quality 
assessment criteria developed subjectively by the individual authors as there are no 
comprehensive, well- structured, and universally accepted criteria that can be applied 
objectively and universally to individual studies included in reviews. Unfortunately, 
these subjective criteria are likely to be inaccurately defined, unreliably applied, in-
adequately analysed, unreasonably biased, defective, and non- repeatable. The aim 
of the present paper is to outline the process to be followed in the development of 
comprehensive methodological quality assessment criteria to be used when evaluat-
ing laboratory studies, that is research not conducted in vivo on humans or animals, 
included  in  systematic  reviews  within  Endodontology.  The  development  of  new 
methodological quality assessment criteria for appraising the laboratory- based stud-
ies  included  in systematic reviews within Endodontology will  follow a  three- stage 
process. First, a steering committee will be formed by the project leaders to develop 
a  preliminary  list  of  assessment  criteria  by  modifying  and  adapting  those  already 
available,  but  with  the  addition  of  several  new  items  relevant  for  Endodontology. 
The initial draft assessment criteria will be reviewed and refined by a Delphi Group 
(n = 40) for their relevance and inclusion using a nine- point Likert scale. Second, 
the  agreed  items  will  then  be  discussed  in  an  online  or  face- to- face  meeting  by  a 
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INTRODUCTION

Systematic reviews of the primary research literature are 
essential  to  accurately  and  reliably  summarize  the  evi-
dence relating to the efficacy, effectiveness, and safety of 
health care interventions (Liberati et al., 2009). A system-
atic review is based on a clearly formulated question, iden-
tifies  relevant  primary  research  studies,  appraises  their 
quality,  summarizes  the evidence using an unbiased ob-
jective methodology and interprets the results accordingly 
(Khan et al., 2003). It is the systematic methodological ap-
proach that distinguishes systematic reviews from biased 
subjective narrative reviews and commentaries (Akobeng, 
2005).  Unfortunately,  the  clarity  and  transparency  of 
many systematic reviews are not optimal with poor meth-
odological quality diminishing their value (Ho et al., 2021; 
Wasiak et al., 2017).

It is fundamental that authors use accurately defined, 
reliably applied, adequately analysed, unbiased, objective, 
non- defective,  consistent,  repeatable,  and  generalizable 
assessment criteria to appraise the methodological quality 
of primary studies that are included in a systematic review 
as a flawed analysis destroys the validity of their conclu-
sions.  These  serious  problems  can  increase  the  risks  of 
creating  defective  recommendations  with  the  potential 
to harm patients (Hartling et al., 2009). Authors must rig-
orously apply assessment criteria to screen the quality of 
the primary studies that are included within a systematic 
review. Importantly, authors of systematic reviews should 
use appropriate analytic criteria when assessing the qual-
ity of the individual studies they include and then consider 
the  findings  of  the  resultant  quality  assessments  when 
summarizing and interpreting the overall results of their 
review (Shea et al., 2007, 2017). Unfortunately,  the most 
common  pitfalls  in  systematic  reviews  submitted  to  the 
leading Endodontic journals is that the authors fail to con-
sider two key elements of the AMSTAR 2 tool (AMSTAR: 

A MeaSurement Tool to Assess systematic Reviews; Shea 
et  al.,  2017)  when  assessing  the  quality  of  the  primary 
studies  they  include (V. Nagendrababu, P.M.H Dummer, 
Unpublished data), that is:

1.  ‘If  meta- analysis  was  performed  did  the  review  au-
thors  assess  the  potential  impact  of  risk  of  bias  in 
individual  studies  on  the  results  of  the  meta- analysis 
or  other  evidence  synthesis?’

2.  ‘Did the review authors account for risk of bias in indi-
vidual studies when interpreting/discussing the results 
of the review?’

A  high- quality  primary  study  has  a  well- designed 
methodology and evidence of meticulous objectivity, ac-
curacy, reliability, and complete and unbiased data analy-
sis and interpretation that produces consistent, repeatable, 
and generalizable results. The internal validity of a study 
can be destroyed because of an uncontrolled risk of bias 
which distorts the results, or through analytical errors that 
distort and misrepresent the results (Whiting et al., 2017). 
The applicability of the results of a specific study to other 
contexts influences its external validity, which is often re-
ferred  to  as  its  ‘generalizability’. The  need  to  objectively 
report  adequately  analysed  data  is  the  third  important 
quality parameter of a review, which is directly related to 
its reproducibility. In general, the more objective, accurate, 
and reliable the reporting, the greater is the likelihood that 
a review will be reproducible (Pieper et al., 2021).

The  Grading  of  Recommendations,  Assessment, 
Development  and  Evaluation  (GRADE;  https://grade 
pro.org) approach can be used for undertaking system-
atic reviews, because  it  is a  transparent and structured 
process used to rate the quality of the clinical evidence 
from the primary studies as ‘High’, ‘Moderate’, ‘Low’, and 
‘Very Low’. When using the GRADE approach, the risk 
of bias is one of the key domains that helps to define the 

Correspondence
Venkateshbabu Nagendrababu, 
Department of Preventive and 
Restorative Dentistry, College of Dental 
Medicine, University of Sharjah, 
Sharjah, UAE.
Email: hivenkateshbabu@yahoo.com, 
vnagendrababu@sharjah.ac.ae

group of experts (n = 10) to further refine the assessment criteria. Third, based on 
the feedback received from the online/face- to- face meeting, the steering committee 
will revise the quality assessment criteria and subsequently a group of authors will be 
selected to pilot the new system. Based on the feedback collected, the criteria may be 
revised further before being approved by the steering committee. The assessment cri-
teria will be published in relevant journals, presented at national and international 
congresses/meetings, and will be freely available on a dedicated website. The steer-
ing  committee  will  update  the  assessment  criteria  periodically  based  on  feedback 
received from end- users.
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quality of evidence and is evaluated along with several 
other  domains,  including  inconsistency,  indirectness, 
imprecision, and publication bias  (Guyatt et al., 2008). 
The  methodological  quality  assessment  of  primary 
studies that are included within systematic reviews can 
provide an indication of the strength (reliability and re-
peatability) of the evidence on which the conclusions of 
the review are based (Higgins & Green, 2011). However, 
GRADE is unsuitable for the analysis of laboratory stud-
ies because its endpoints are focussed solely on clinical 
treatment interventions.

The use of an expert consensus to develop structured 
and  objective  analytical  criteria  for  the  methodological 
quality assessment for systematic reviews has the advan-
tage that it will allow more reliable and consistent quality 
assessments to evaluate laboratory- based studies, irrespec-
tive of the authors or subject matter (Whiting et al., 2017).

Quality versus risk of bias

Confusingly, the terms ‘quality’ and ‘bias’ have been used 
interchangeably to grade the validity of the methodologi-
cal  conditions  of  the  primary  studies  included  within  a 
systematic review. The overall quality of a study is mainly 
based on three factors: internal validity (risk of bias), ex-
ternal validity, and reporting quality (Whiting et al., 2017). 
The  methodological  quality  assessment  determines  how 
well a primary study was designed and executed  to pre-
vent systematic errors or bias. A risk of bias can arise from 
critical flaws in the methodological design, unreliable or 
non- reproducible methods,  improper or incomplete data 
analysis, faulty interpretation of the results, or improper 
or incorrect reporting of the conclusions (Hartling et al., 
2009).

Internal validity versus external validity

The  internal  validity  of  a  study  describes  the  ability  of 
the  methodological  design,  methods,  and  data  analysis 
to answer research questions with minimal bias whereas 
the external validity of a study describes the ability of the 
results to be generalized for all similar studies (Andrade, 
2018). In the simplest of terms, internal validity measures 
how accurately a  study can answer a  research question, 
whereas  external  validity  measures  how  accurately  the 
findings can be applied universally. External validity has 
two concepts: generalizability and applicability. When the 
concern is how confidently we can extend the results from 
a  sample  to  the  population  from  which  the  sample  was 
drawn,  the  problem  is  one  of  generalizability.  When  the 
concern is how confidently we can use inferences drawn 

from  study  participants  in  the  care  of  patients  drawn 
from any populations, the problem is one of applicability 
(Murad et al., 2018).

The methodological quality assessment criteria known 
as ‘critical appraisal tools’ are widely used in the evidence- 
based literature within Medicine and Dentistry. The tools 
were  specifically  created  for  various  study  designs,  such 
as  cross- sectional  studies,  case  control  studies,  cohort 
studies, case reports/series, and diagnostic accuracy stud-
ies  (e.g.  https://jbi.globa l/criti cal- appra isal- tools).  These 
critical appraisal tools were created by the Joanna Briggs 
Institute,  an  international  research  organization  at  the 
University  of  Adelaide,  South  Australia.  The  Newcastle 
Ottawa  Scale  was  developed  through  a  collaboration 
between  the  Universities  of  Newcastle,  Australia  and 
Ottawa, Canada and is widely used to appraise the qual-
ity of non- randomized studies (http://www.ohri.ca/progr 
ams/clini cal_epide miolo gy/oxford.asp).

Other popular assessment criteria that can be used to 
analyse  the  risk  of  bias,  including  the  Cochrane  risk  of 
bias  tool  for  randomized  trials  (RoB  2.0;  Higgins  et  al., 
2016), the ROBINS- I tool for assessing the risk of bias in 
non- randomized  studies  of  interventions  (Sterne  et  al., 
2016), and the QUADAS- C tool for assessing risk of bias 
in  comparative  diagnostic  accuracy  studies  (Yang  et  al., 
2021).

Reporting quality

The use of quality guidelines for the reporting of studies 
can  improve  the  accuracy,  completeness,  and  transpar-
ency of manuscripts describing primary research projects 
(Sarkis- Onofre  et  al.,  2015).  In  general,  reporting  guide-
lines provide advice on scientific writing and what infor-
mation should be included in a manuscript (Simera et al., 
2010). Some examples include the Consolidated Standards 
of Reporting Trials (CONSORT), which is commonly used 
for  reporting  randomized  clinical  trials  (http://www.
conso rt- state ment.org),  and  the  Preferred  Reporting 
Items for Systematic Reviews and Meta- Analyses, which 
is widely used to improve the reporting quality of system-
atic reviews and meta- analyses (http://www.prism a- state 
ment.org).

The  Preferred  Reporting  Items  for  study  Designs  in 
Endodontology  is  a  suite  of  reporting  guidelines  devel-
oped for various study designs exclusively for the special-
ity of Endodontology including randomized trials, animal 
studies, laboratory studies and case reports (https://pride 
- endod ontic guide lines.org).  The  guidelines  can  provide 
valuable assessment criteria  for reviewers and editors of 
journals when  they assess  the suitability of manuscripts 
for publication within the speciality of Endodontology.
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The Preferred Reporting Items for Laboratory studies in 
Endodontology  (PRILE)  2021  guidelines  (Nagendrababu 
et al., 2021) were developed  to guide authors on how to 
select the most appropriate experimental methods, how to 
analyse  and  interpret  the  results  and  how  to  report  lab-
oratory  studies  in  Endodontology.  However,  they  were 
not  developed  to  assess  the  overall  quality  of  a  study. 
Moreover,  the authors of  the present paper are unaware 
of  any  consensus- based  methodological  quality  assess-
ment criteria  that can be used  for  the systematic  review 
of  laboratory- based studies exclusively  for Dentistry, nor 
Endodontology.

Little or no consensus has arisen on how to assess the 
overall  quality  of  the  laboratory- based  primary  studies 
included  in  systematic  reviews,  because  many  authors 
of systematic reviews of dental laboratory studies have a 
history  of  developing  their  own  methodological  quality 
assessment criteria, or uniquely modifying existing crite-
ria from in vivo studies or clinical trials (Tran et al., 2021). 
Confusingly, many manuscripts use the words ‘in vitro’, ‘ex 
vivo’  and  ‘laboratory’  interchangeably  even  though  they 
have different meanings. In Latin, ‘in vitro’ means “within 
glass”, which essentially means in test tubes, cell culture 
flasks, pipettes,  and assay plates.  ‘Ex vivo’ means  ‘out of 
the  living’, which refers  to experiments carried out  in or 
on  tissue  explants  or  fluids  collected  from  an  organism, 
for example, extracted teeth, or saliva. The word ‘labora-
tory’  has  a  much  broader  meaning  because  it  is  used  to 
describe any study that is not conducted in vivo on human 
subjects or animals and is a better term to use to capture 
all types of relevant studies. For example, ‘Tooth discolor-
ation induced by different calcium silicate- based cements: 
A systematic review of in vitro studies’ (Możyńska et al., 
2017) should have referred to  ‘laboratory’ studies, rather 
than ‘in vitro’ studies as the studies were not carried out 
in test tubes.

The  common  criticism  of  systematic  reviews  of 
laboratory- based  studies  suggests  that  these  studies  are 
not  in vivo, and  therefore  their  limitations prevent  them 
from  producing  any  results  or  conclusions  with  a  direct 
clinical relevance. This problem of clinical translation can 
also be described  in another way: any systematic  review 
of laboratory studies which reported a clinical relevance, 
has  overgeneralized,  and  overemphasized  its  findings. 
Nevertheless, despite these criticisms, systematic reviews 
of laboratory studies can have a major role in establishing 
the need for clinical studies and generating hypotheses to 
be tested (Elshafay et al., 2019).

Systematic  reviews  of  laboratory  studies  on  clinically 
relevant  topics  in  Endodontology  are  beneficial,  for  ex-
ample,  to  identify  why  some  intra- canal  medicaments 
are more effective than others for disinfecting root canal 
pathogens; to establish effectiveness of root canal irrigant 

activation devices; to establish appropriate parameters for 
effective  irrigant  activation;  to  prevent  potential  health 
hazards to human subjects from novel biomaterials; to ex-
amine  the biological  responses of dental pulp stem cells 
after  treatment  with  new  medicaments;  to  characterize 
the  metallurgy  of  root  canal  instruments  with  their  in-
strumentation efficiency and criteria for failure; to select 
rotary  instruments  that  improve  root  canal  centering  to 
help  prevent  potential  root  perforations;  to  compare  the 
preclinical effectiveness of irrigants to disinfect, debride, 
and to remove necrotic  tissue  from root canals. Some of 
these comparative tests are used for regulatory approvals 
while introducing newer products in the dental market.

Systematic reviews of laboratory studies not conducted 
in vivo on humans or animals have the potential to identify 
gaps in the clinical evidence- base, while highlighting the 
inconsistencies in methodology. For example, identifying 
the lack of knowledge of why some endodontic treatments 
are more prone to failure; why some instruments are more 
susceptible to fracture than others; what role does metal-
lurgy and instrument design have on instrument fracture? 
Further,  these  studies  may  also  highlight  limitations  in 
the design of clinical studies, such as heterogeneity, bias, 
poorly  formulated  research  questions,  or  limitations  for 
collecting optimum samples for analysis or improper com-
parisons, etc. As a reflection of these advantages, during 
2021, several systematic reviews of laboratory- based stud-
ies were published in Endodontology albeit with a range 
of  methodologies  (Bohrer  et  al.,  2021;  de  Jesus  Oliveira 
et al., 2021; Portela et al., 2021; Sanz et al., 2021; Tavares 
et al., 2021; Uzunoglu- Özyürek et al., 2021).

Currently, the methodological quality assessment crite-
ria used for systematic reviews of laboratory- based studies 
in Endodontology, have modified and adapted the existing 
methodological  tools  from  clinical  trials  (e.g.  Cochrane 
tool, Joanna Briggs Institute Clinical Appraisal Checklist 
for  Experimental  Studies)  to  the  specific  requirements 
of  the laboratory studies. For example,  in the systematic 
review by Neelakantan et al. (2018), the authors assessed 
the methodological quality in laboratory- based studies by 
modifying  and  adapting  the  Cochrane  criteria,  whereas 
another laboratory- based systematic review (Yaylali et al., 
2015) used the Joanna Briggs Institute Clinical Appraisal 
Checklist for Experimental Studies. Despite the logical en-
terprise of these authors, the application of clinical quality 
assessment tools  is  likely to be  inappropriate when used 
for systematic reviews of laboratory- based studies because 
clinical  specificity  limits  their  use  for  the  assessment  of 
purely laboratory work since the criteria are distinct and 
completely different.

Due  to  these  fundamental  problems  and  criticisms, 
there  has  been  no  consensus  or  guidance  for  authors 
of  laboratory- based  systematic  reviews  when  using 
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methodological  quality  assessment  criteria.  Therefore, 
the goal of this project is to develop methodological qual-
ity  assessment  criteria  for  the  evaluation  of  laboratory- 
based  studies  included  in  systematic  reviews  within 
Endodontology.

The  development  of  high- quality  methodological  as-
sessment  criteria  for  systematic  reviews  and/or  meta- 
analyses of laboratory- based studies will benefit authors, 
reviewers,  readers,  and  ultimately  help  guide  the  future 
direction of clinical trials for the development of improved 
and  more  successful  endodontic  treatments.  Hence,  the 
present  publication  describes  the  process  to  be  followed 
to develop comprehensive methodological quality assess-
ment criteria for laboratory- based studies (that is, studies 
not conducted in vivo on humans or animals) included in 
systematic reviews within the specialty of Endodontology.

METHODOLOGY

The  development  of  the  new  methodological  quality  as-
sessment criteria  for evaluating  laboratory- based studies 
included in systematic reviews within Endodontology will 
follow a three- stage process (Whiting et al., 2017).

Stage 1: Initial steps

The  project  leaders  (VN,  PD)  performed  a  comprehen-
sive  literature search in three electronic bases (PubMed, 
EBSCOhost  and  SCOPUS)  using  a  combination  of  the 
following key words: ‘root canal’, Endod*, ‘methodologi-
cal quality’, quality,  ‘risk of bias’,  ‘systematic review’,  ‘in 
vitro’, ‘ex vivo’, and laboratory. No specific and dedicated 
assessment criteria were  found  for  the evaluation of  the 
quality of laboratory- based studies included in systematic 
reviews, exclusively for Endodontology. The project lead-
ers formed a steering committee, consisting of individuals 
who satisfied at least one of the following criteria:

1.  Published at least 25 laboratory- based studies (or) 10 lit-
erature reviews within the specialty of Endodontology.

2.  Involved  in  developing  one  or  more  methodological/
reporting guideline or quality assessment tool.

3.  Published at least five articles related to methodologi-
cal/reporting guidelines or quality assessment tools.

4.  Served as an Editor- in- Chief or Associate Editor for an 
international, peer- review journal.

5.  A minimum of 5 years of experience as a methodologist 
working on study designs.

In  total,  eight  experts,  including  the  project  leaders 
(PA, CB, PD, HD, CF, AK, PM, VN)  formed the steering 

committee.  The  initial  focus  of  the  steering  committee 
will be to decide the scope and aims of the methodological 
quality assessment criteria to be developed (Whiting et al., 
2017), that is:

1.  Will  this  project  consider  the  impact  of  the  meth-
odological  quality  safeguards  on  the  internal  validity 
(risk  of  bias)  of  a  laboratory  study?

2.  How will quality, risk of bias, and other potential com-
ponents be defined?

3.  What type of structure will be adopted for the tool, for 
example,  simple  checklist  design  or  a  domain- based 
approach?

4.  How will quality of individual items be rated within the 
criteria?

Stage 2: Development of the quality 
assessment criteria

The steering committee will develop an initial draft of the 
quality assessment criteria by modifying and adapting the 
published criteria from other disciplines and include sev-
eral  unique  criteria  that  are  relevant  to  Endodontology. 
The steering committee will also evaluate the quality as-
sessment criteria used in the existing systematic reviews of 
laboratory- based studies  in Endodontology and consider 
including  any  elements  relevant  to  the  new  assessment 
criteria. Once the initial draft quality assessment criteria 
have  been  developed  and  agreed  by  the  steering  group, 
a  consensus  process  involving  a  large  group  of  experts 
(n = 40) will be followed using an online Delphi system.

Eligibility criteria for the Delphi panel

The members of the Delphi panel will be selected based on 
whether they satisfy at least one of the following criteria:

(i) Experience of developing quality assessment criteria.
(ii) A minimum of 2 years of experience as a methodolo-

gist working on study designs.
(iii) Published  at  least  five  laboratory- based  studies  in 

Endodontology.
(iv) Published at least three literature reviews in Dentistry.
(v)  Published at least two articles related to methodologi-

cal/reporting guidelines or quality assessment criteria.
(vi) A minimum of 10 years of clinical/research/academic 

experience in Dentistry.

The  steering  committee  will  ensure  that  the  partici-
pants used to conduct the Delphi process will be balanced 
in terms of skills, knowledge, and experience.
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Online Delphi process

The Delphi panel  (n = 40) will  engage  in a  structured 
Delphi consensus process to refine the checklist items/
domains to be included in the new methodological qual-
ity assessment criteria using an iterative online process. 
An information document will be prepared by the steer-
ing committee and shared with the panel to explain the 
entire online Delphi process and highlight their role in 
building consensus on the inclusion or exclusion of the 
draft checklist items/domains. The panel will be asked 
to  provide  their  views  on  the  clarity  and  suitability  of 
each item/domain, independently using a dichotomous 
scale (yes or no) and a 9- point Likert scale (1- definitely 
not included to 9- definitely included), respectively. The 
panel members will be requested to provide feedback and 
comments on each item/domain and suggest additional 
items/domains. Items/domains that receive a score be-
tween 7 and 9 by at  least 70% of  large group members 
or  items/domains with a score of 1– 3 by  less  than 30% 
members  will  be  included  whereas,  items/domains  re-
ceiving  a  score  between  1  and  3  by  more  than  70%  of 
members  or  a  score  of  7– 9  by  less  than  30%  of  mem-
bers will be excluded (Agha et al., 2017; Nagendrababu 
et al., 2021). Where necessary, those checklist items/do-
mains associated with feedback/comments by the panel 
will  be  revised  by  the  steering  group  and  included  in 
a  further  round  of  the  Delphi  exercise.  The  same  pro-
cess  will  continue  until  all  the  items/domains  achieve 
the  set  inclusion or exclusion  standard and agreement 
(Nagendrababu et al., 2021).

Online or face- to- face meeting

Following the online consensus process, not less than 10 
individuals will be invited to attend an online or face- to- 
face meeting,  to discuss and validate  the  items/domains 
(Whiting et al., 2017). The members of this group will be 
subject to the same eligibility criteria as the Delphi panel, 
with  the  possibility  that  some  will  participate  in  both 
groups.  The  project  leaders  will  share  the  results  of  the 
online Delphi process and the date and time of the meet-
ing at least 7 days before the event. The project leaders will 
present the results of the online Delphi process and facili-
tate a discussion on the outputs of the Delphi panel. The 
discussions  will  not  attempt  to  agree  the  detailed  word-
ing of the final criteria but focus more on the scope and 
general  format;  they  will  also  include  the  plans  for  dis-
seminating the quality assessment tool, and a publication 
strategy.  The  steering  committee  will  demand  support-
ing  evidence  from  the  members  should  any  new  items/
domains be proposed for  inclusion at this stage. Further 

debate will centre around how feedback will be managed 
and the development of a dedicated website to support the 
project.

Draft quality assessment tool and 
guidance document

Based on  the  feedback received  from the online/face- to- 
face  meeting,  the  steering  committee  will  revise  and  fi-
nalize  the  quality  assessment  criteria.  Subsequently,  the 
steering committee will develop clear guidance to explain 
each item/domain in the quality assessment criteria to im-
prove understanding.

Piloting and refinement

The project leaders will identify individuals with a broad 
range of experience to pilot the new methodological qual-
ity assessment criteria to ensure that it is fit for purpose. 
Once the criteria have been piloted, the steering commit-
tee will  take account any feedback and then finalize the 
methodological quality assessment criteria.

Stage 3: Dissemination of the 
methodological quality assessment criteria

The steering committee will disseminate  the new meth-
odological quality assessment criteria by:

1.  Publishing  two  papers  in  a  peer- reviewed  journal 
that  (i)  describe  the  process  involved  in  developing 
the  methodological  quality  assessment  criteria,  and 
(ii)  explain  the  rationale  for  each  item/domain  and 
elaborate  further  by  providing  examples.

2.  Presenting the methodological quality assessment cri-
teria  at  national  and  international  conferences  and 
meetings.

3.  Conducting  workshops  and  webinars  to  ensure  that 
the methodological quality assessment criteria become 
well- known to end- users.

4.  Developing a dedicated website with relevant informa-
tion and documents.

5.  Translating the criteria into various languages.
6.  Allowing feedback on the criteria to be posted through 

the website.
7.  Updating/revising the criteria when necessary.
8.  Contacting  the  Editors- in- Chief  of  relevant  journals 

with a request for them to endorse the quality assess-
ment criteria and include them in their instructions to 
authors.
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