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C

linical guidelines are considered to be very
important in providing information about
therapeutic approaches in a language that is
accessible to most clinicians, bringing potential benefits to practitioners and patients.1,2 In other words,
clinical guidelines may close the gap between scientific evidence and clinical practice. It is therefore imperative that these recommendations are developed
in a systematic and transparent way to minimize the
risk of biased clinical decisions.
Clinical guidelines for prevention and treatment of oral conditions have been published, and
some have already been endorsed by dental specialty
organizations.3 These guidelines are usually developed by experts in their field, in some cases after a
panel meeting for consensus-based decision making.4
To allow reproduction (replication) and implementation, the steps necessary for the development of
guidelines should be clearly reported. Nevertheless,
only a few dental organizations make such steps
publicly available.5 In the process of developing
guidelines, researchers should consider factors other
than simply evidence in support of treatments, such
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as efficacy/effectiveness balance, side effects, and
treatment costs.6 A comprehensive assessment of
variables related to the decision making process is
proposed by the GRADE system,7 which has been
used for determining clinical recommendations in
dentistry.7,8
The development of guidelines should follow
phases that begin with conception of the research
question and search for evidence and end with determination of the strength of clinical recommendations, i.e., how confident the clinician can be that
a procedure will do more good than harm. Tools
that support each of these phases9-11 have been published in many dental articles.7,8,12-17 The objective
of this article is to report some important steps for
developing evidence-based guidelines in dentistry.
Emphasis will be given to the GRADE system for
determining the quality of evidence and strength of
clinical recommendations, which are essential steps
in evidence-based guideline development. It is hoped
that this approach will improve clinical guidelines
for a variety of dental procedures.
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Steps for Developing
Evidence-Based Guidelines
The steps necessary for the development
of evidence-based guidelines are reported in this
section, from the conception of clinical questions
to the determination of recommendations. Figure
1 summarizes the process of the development of
evidence-based clinical guidelines.

Define the Topic/s of Interest
The planning and development of guidelines
require the combined efforts of experts working in
several fields, for example, clinicians, methodologists, and statisticians.18 Members of the guidelines
panel should define relevant clinical questions to
be answered. In this context, the PICO approach
(participants, intervention, comparison, outcome)19
seems appropriate for formulating relevant clinical
questions because this framework may guide various aspects of the systematic review process—for
example, determination of eligibility criteria, search
strategy, data collection, and presentation of findings.20 Attention should be paid to issues considered
pivotal when formulating questions, such as which
measures of outcome are relevant or not to the patients.21 Consider the development of guidelines for
treatment of periodontitis, in which the research question should first be focused on endpoints such as tooth
loss and quality of life, which may better represent
the efficacy and/or effectiveness of therapy. Surrogate endpoints—for instance, reduction of pocket
probing depth (PPD) and changes of clinical attached
level (CAL), although most often used for assessing
periodontal therapy—may not always correspond to
true endpoints such as tooth loss.22

Search for Current Guidelines
To avoid duplication of work and waste of
resources, current guidelines should be sought and
checked for quality. As a general rule, a good balance
between sensitivity and precision should be achieved
when seeking guidelines. Sensitivity is related to the
number of relevant reports identified divided by the
total number of relevant reports in existence, and
precision is related to the number of relevant reports
identified divided by the total number of reports identified.23 Increasing sensitivity will imply more time
and investment of resources; this should be carefully
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taken into account by members of the panel assessing
the feasibility of performing such a search.
Initially, guidelines should be sought electronically on the websites of regional and international
dental specialty organizations. These organizations
may make clinical recommendations available in
the form of statements or reports that may or may
not be published in specialized journals. In a second
stage, specific search strategies should be used to
find existing guidelines in such electronic databases as Medline, Embase, the Cochrane Database
of Systematic Reviews, LILACS, and CINAHL.
Searching based on pursuing references of references
(called “snowballing”)24 should also be performed to
increase sensitivity in the retrieval of publications.
Unpublished literature should be also searched to
ensure the literature search is comprehensive.25
It seems reasonable to perform a combination of
hand-searching and electronic searching to achieve
the most comprehensive approach in identifying
studies.26 There should, furthermore, be no language
restriction, to enable the inclusion of guidelines
published in languages other than English. All these
measures would reduce the risk of publication bias,
which is regarded as a source of statistical heterogeneity in meta-analysis.27 A comprehensive search for
guidelines is, therefore, possible only if the members
of the panel are able to search and assess evidence in
a wide variety of languages.

Assess the Quality of Guidelines
Guidelines should be methodologically sound
to provide clinical recommendations with the least
bias possible. Some evidence suggests that guidelines
in dentistry lack good quality.28 Assessment of the
quality of current guidelines selected by the panel is
therefore indispensable.
The Appraisal of Guidelines for Research and
Evaluation (AGREE) instrument was developed
to assess the methodological rigor of developed
guidelines by focusing on the transparency of their
development.29 The first validated version of the
AGREE instrument was created in 2003 by a group
of guideline developers and researchers who hoped
to improve confidence in the internal and external
validity of guidelines. The original AGREE instrument had twenty-three items divided into six quality
domains.29 The main idea of using such a tool is to
provide standard information about the process of
guideline development and reporting of this process
in the guideline. A second version of the instrument
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STEP

METHOD

1

Develop relevant clinical
questions

2-3

Search for existing
guidelines and assess their
quality

PubMed, Embase, Cochrane
database, LILACS, gray
literature; AGREE II
instrument

Identify and assess the
quality of existing
systematic reviews and
perform systematic reviews
to answer clinical questions

PubMed, Embase,
Cochrane database,
LILACS, gray literature;
AMSTAR and PRISMA
tools

4-5-6

7

Assess the quality of the
body of evidence from
primary studies included in
the systematic reviews

8

Provide clinical
recommendations

PICO
approach

GRADE
system

GRADE
system

Figure 1. Framework for planning and developing guidelines in dentistry
Note: Steps four to eight involve detailed assessment of the quality of existing guidelines. If a guideline selected in step two is judged to
be of good quality, there is no need to proceed to further steps to answer the clinical question previously answered by this guideline.

(AGREE II) was published later; in it, the authors
worked to improve the reliability and validity of the
original instrument (Table 1).30 The current checklist
has been translated into several languages.

Identify Systematic Reviews
Systematic reviews (SRs) seek to provide
high-quality evidence that supports or rejects clinical
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procedures. SRs are essential to provide the necessary
information for the development of guidelines. The
SRs identified should cover clinical questions not yet
answered by existing guidelines or should be used
when existing guidelines are regarded as inadequate
for clinical use (determined by use of the AGREE II
checklist). The approach used to retrieve SRs should
be similar to that used to identify guidelines. Specific
literature search strategies should be conducted for
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Table 1. AGREE II instrument for assessing the quality of guidelines
AGREE II Item
Domain 1: Scope and Purpose
1. The overall objective(s) of the guideline is (are) specifically described.
2. The health question(s) covered by the guideline is (are) specifically described.
3. The population (patients, public, etc.) to whom the guideline is meant to apply is specifically described.
Domain 2: Stakeholder Involvement
4. The guideline development group includes individuals from all the relevant professional groups.
5. The views and preferences of the target population (patients, public, etc.) have been sought.
6. The target users of the guideline are clearly defined.
Domain 3: Rigor of Development
7. Systematic methods were used to search for evidence.
8. The criteria for selecting the evidence are clearly described.
9. The strengths and limitations of the body of evidence are clearly described.
10. The methods for formulating the recommendations are clearly described.
11. The health benefits, side effects, and risks have been considered in formulating the recommendations.
12. There is an explicit link between the recommendations and the supporting evidence.
13. The guideline has been externally reviewed by experts prior to its publication.
14. A procedure for updating the guideline is provided.
Domain 4: Clarity of Presentation
15. The recommendations are specific and unambiguous.
16. The different options for management of the condition or health issue are clearly presented.
17. Key recommendations are easily identifiable.
Domain 5: Applicability
18. The guideline describes facilitators and barriers to its application.
19. The guideline provides advice and/or tools on how the recommendations can be put into practice.
20. The potential resource implications of applying the recommendations have been considered.
21. The guideline presents monitoring and/or auditing criteria.
Domain 6: Editorial Independence
22. The views of the funding body have not influenced the content of the guideline.
23. Competing interests of guideline development group members have been recorded and addressed.
Source: The Appraisal of Guidelines for Research and Evaluation (AGREE). At: www.agreetrust.org/. Accessed: January 1, 2012.

each prespecified clinical question.31 Again, as in the
process of identification of guidelines, members of
the panel should standardize literature search strategies to create a good balance between sensitivity
and specificity (Table 2). Existing SRs that may be
suitable for answering the clinical questions should
furthermore be assessed for quality.

Assess Quality of Systematic
Reviews
Several instruments have been proposed for
assessing the quality of reporting32 and of the methodological quality33 of SRs. The assessment of multiple systematic reviews (AMSTAR) tool consists of
eleven items with good face and content validity for
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assessing the methodological quality of SRs (Table
3).34 AMSTAR is supported by groups such as the Canadian Agency for Drugs and Technologies in Health
and the Cochrane Effective Practice and Organization
of Care Group (EPOC),34 and some authors believe
AMSTAR is the best instrument for assessing the
methodological quality of SRs.35 Determination of
the methodological quality of SRs depends on the
number of checklist items satisfied in the systematic
review report. The greater the number of items satisfied, the higher the methodological quality of the SRs.

Conduct Systematic Reviews
If no systematic review of good quality can be
identified as able to answer the clinical question, a
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Table 2. Proposed literature-search strategy for systematic reviews in the Medline and Cochrane databases via PubMed
Search

Keywords

#5

#3 AND #4

#4
		
		

search*[Title/Abstract] OR meta analysis [Publication Type]
OR meta-analysis[Title/Abstract] OR meta analysis[MeSH Terms] OR review [Publication Type]
OR diagnosis[MeSH Subheading] OR associated[Title/Abstract]

#3

#1 AND #2

#2

“topic 2”

#1

“topic 1”

Source: Montori VM, Wilczynski NL, Morgan D, Haynes RB; Hedges Team. Optimal search strategies for retrieving systematic reviews
from Medline: analytical survey. BMJ 2005;330(7482):68.

systematic review should be conducted. Members of
the panel should focus their efforts on preparing SRs
that take into account sound methodological principles; use of checklists for reporting these studies
may be required.32 The preferred reporting items for
systematic reviews and meta-analyses, or PRISMA,
statement is an update of the QUOROM statement
and is currently endorsed by a substantial number of
organizations and medical and dental journals. The
PRISMA checklist is comprised of twenty-seven
items informing the reader how to report the several
steps necessary for conducting a systematic review
(Table 4). Use of this validated tool is expected to
lead to more clarity and transparency of reporting in
systematic reviews.32

Assess Overall Quality of Evidence
In the process of developing evidence-based
clinical guidelines, after selection or development
of systematic reviews to answer the relevant clinical
questions, the overall quality of evidence should be
determined. This means that all evidence derived
from each primary study included in the systematic
reviews should be thoroughly scrutinized. Assessing domains other than those exclusively related to
the internal validity of the studies (i.e., risk of bias)
can provide more detailed information, increasing
confidence in the level of evidence.
Current systems for assessing the quality of evidence and strength of recommendations present some
important limitations.36 An assessment of the sensibility of six systems (relative to levels of evidence and
strengths of recommendations) revealed poor agreement among twelve independent assessors for twelve
quality criteria.36 For example, there was no agreement
among the assessors that any of the systems was clear
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and simple. Other criteria, such as the reproducibility
of assessments and suitability of the systems for use
by professionals, policymakers, and patients, were
considered inappropriate for most systems.36
The grading of recommendations assessment,
development, and evaluation (GRADE) system uses
an explicit, comprehensive, and transparent approach
to assess the overall quality of evidence and rate
the strength of recommendations.6 In the GRADE
system, the level of evidence is categorized into four
levels (high, moderate, low, and very low).6 First, the
level of evidence is rated on the basis of the study
design, with randomized controlled trials (RCTs)
generating high-quality evidence. Nevertheless,
some factors (criteria) can reduce confidence in the
quality of evidence, leading to a need to downgrade
the overall quality:37,38
Internal validity: Studies that have limitations
and are likely to be at high risk of bias may reduce
confidence in the validity of their results. Limitations
of RCTs include failure to conceal allocation, failure
to blind, loss from follow-up, failure to consider the
intention-to-treat principle, stopping too early for
apparent benefit, and selective reporting of outcomes
according to the results.39
Imprecision: This term refers to a low degree
of certainty surrounding an estimate of effect with
respect to a specific outcome.40 Imprecision is normally assessed by checking the 95 percent confidence intervals (CIs) around the difference in effect
between the intervention and control groups for each
outcome.41 Generally, if the CIs around the estimates
of a treatment effect are not sufficiently narrow, the
evidence quality can be downgraded.41
Inconsistency: This term refers to the degree
of lack of similarity in the effect sizes of different studies forming the whole body of evidence.40
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Table 3. AMSTAR checklist for the methodological assessment of systematic reviews and meta-analyses
AMSTAR
1. 	Was an a priori design provided?
The research question and inclusion criteria should be established before the conduct of the
review.

•
•
•
•

Yes
No
Can’t answer
Not applicable

2.	Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure for
disagreements should be in place.

•
•
•
•

Yes
No
Can’t answer
Not applicable

3. 	Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used (e.g., Central, Embase, and Medline). Key words and/or MeSH terms must
be stated and where feasible the search strategy should be provided. All searches should be
supplemented by consulting current contents, reviews, textbooks, specialized registers, or
experts in the particular field of study and by reviewing the references in the studies found.

•
•
•
•

Yes
No
Can’t answer
Not applicable

4. 	Was the status of publication used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication type.
The authors should state whether or not they excluded any reports (from the systematic
review), based on their publication status, language, etc.

•
•
•
•

Yes
No
Can’t answer
Not applicable

5.	Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.

•
•
•
•

Yes
No
Can’t answer
Not applicable

6. 	Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be provided on
the participants, interventions, and outcomes. The ranges of characteristics in all the studies
analyzed (e.g., age, race, gender, relevant socioeconomic data, disease status, duration,
severity, or other diseases) should be reported.

•
•
•
•

Yes
No
Can’t answer
Not applicable

7.	Was the scientific quality of the included studies assessed and documented?
A priori methods of assessment should be provided (e.g., for effectiveness studies if the
author/s chose to include only randomized, double-blind, placebo controlled studies, or
allocation concealment as inclusion criteria). For other types of studies, alternative items
will be relevant.

•
•
•
•

Yes
No
Can’t answer
Not applicable

8. 	Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review and explicitly stated in formulating
recommendations.

•
•
•
•

Yes
No
Can’t answer
Not applicable

9. 	Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable to
assess their homogeneity (e.g., chi-square test for homogeneity, I2). If heterogeneity exists,
a random effects model should be used and/or the clinical appropriateness of combining
should be taken into consideration (e.g., is it sensible to combine?).

•
•
•
•

Yes
No
Can’t answer
Not applicable

10. 	Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids (e.g.,
funnel plot, other available tests) and/or statistical tests (e.g., Egger regression test).

•
•
•
•

Yes
No
Can’t answer
Not applicable

11. 	Was the conflict of interest stated?
Potential sources of support should be clearly acknowledged in both the systematic review
and the included studies.

•
•
•
•

Yes
No
Can’t answer
Not applicable

Source: Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al. Development of AMSTAR: a measurement tool to
assess the methodological quality of systematic reviews. BMC Med Res Methodol 2007;7:10.
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13

Summary measures

10

Data collection
process

12

9

Study selection

Risk of bias in individual studies

8

Search

11

7

Information sources

Data items

6

Eligibility criteria

Protocol and registration

5

4

Objectives

METHODS

3

2

1

Rationale

INTRODUCTION

Structured summary

ABSTRACT

Title

TITLE

State the principal summary measures (e.g., risk ratio, difference in means).

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the
study or outcome level) and how this information is to be used in any data synthesis.

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications
made.

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators.

State the process for selecting studies (e.g., screening, eligibility, included in systematic review, and, if applicable, included in
the meta-analysis).

Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched.

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale.

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration
information including registration number.

Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS).

Describe the rationale for the review in the context of what is already known.

Provide a structured summary including as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number.

Identify the report as a systematic review, meta-analysis, or both.

Table 4. PRISMA checklist for the reporting of systematic reviews and meta-analyses
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15

16

Risk of bias across
studies

Additional analyses

18

19

20

21

22

23

Study characteristics

Risk of bias within
studies

Results of individual
studies

Synthesis of results

Risk of bias across
studies

Additional analysis

26

Conclusions

Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic
review.

Provide a general interpretation of the results in the context of other evidence and implications for future research.

Discuss limitations at study and outcome level (e.g., risk of bias) and at review level (e.g., incomplete retrieval of identified
research, reporting bias).

Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups
(e.g., health care providers, users, and policymakers).

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see item 16]).

Present results of any assessment of risk of bias across studies (see item 15).

Present results of each meta-analysis done, including confidence intervals and measures of consistency.

For all outcomes considered (benefits or harms), present for each study: a) simple summary data for each intervention group, b)
effect estimates and confidence intervals, ideally with a forest plot.

Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the
citations.

Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were
pre-specified.

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within
studies).

Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for
each meta-analysis.

Source:Moher D, Liberati A, Tetzlaff J, Altman DG; the PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med
2009;6(6):e1000097.

Funding

27

25

Limitations

FUNDING

24

Summary of evidence

DISCUSSION

17

Study selection

RESULTS

14

Synthesis of results

When inconsistency is large (as measured by tests
of heterogeneity, I², or by checking the extent of CI
overlap) and unexplained, downgrading the quality
of evidence for inconsistency might be appropriate.42
Indirectness: This term indicates the extent
to which the study population, interventions, and
outcome measures are heterogeneous across studies.43 Indirectness of evidence occurs when therapy
interventions are not tested in head-to-head comparisons.43 The greater the indirectness of evidence is, the
greater is the probability that the quality should be
downgraded.
Publication bias: This phrase refers to the
tendency to publish positive research findings more
often than statistically non-significant ones.44 When
the body of evidence is formed by uniformly small
studies, particularly those sponsored by industries, the
possibility of publication bias should be considered.45
In contrast to downgrading the quality of evidence from RCTs, lower-level studies (for example,
non-randomized controlled trials) may have their
level of evidence (normally low level) upgraded to
moderate or high when the following factors (criteria)
are present:46
Large magnitude of effect: When the weak
study design (non-randomized) cannot explain the
large benefit of the therapy, we can become more
confident in the strength of evidence and upgrade it.
Dose-response gradient: A gradient doseresponse may increase our confidence in non-randomized studies, in the case that a minimal amount of
a medicament promotes greater therapeutic benefits.
Plausible biases present: In the case of biases
or confounders in the study, the demonstrated treatment effect might be reduced. In other words, without
these confounders, the findings would probably be
more prominent.
The GRADE system advises downgrading the
quality of evidence by one or two levels (e.g., from
a high to a low level), by considering the severity of
the limitations in the existing data. The greater the
limitations found in the different domains, the greater
will be our confidence in downgrading the level of
evidence (Figure 2). For example, when the internal
validity domain is assessed, if RCTs forming the
body of evidence are at a moderate risk of bias, this
would be regarded as a serious limitation, and the
overall evidence would therefore be downgraded one
level (from high to moderate).39 Furthermore, if most
primary trials providing the information were at high
risk of bias, this would be regarded as a very serious
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limitation, and the overall evidence would therefore
be downgraded two levels (from high to low).
GRADE recommends viewing the overall
quality of evidence as a continuum rather than as
discrete categories. In reality, all assessed domains
present minimal to very serious limitations that
should be considered when up/downgrading the
quality of evidence.47 Therefore, this assessment is
sensitive to the knowledge and interpretation of the
reviewers, who might have different perspectives.
For instance, a body of evidence presenting point estimates of individual studies showing benefit, but with
limitations such as great heterogeneity, may lead one
reviewer to downgrade the quality of evidence due
to inconsistency. However, another reviewer might
not downgrade because all of the estimates show the
same positive effect, despite their inconsistency in
magnitude, across the studies. The focus of the assessment is on transparency instead of reproducibility
of results. However, the rationale used for achieving
a specific final score should be stated very clearly for
the users of the guidelines.

Providing Clinical
Recommendations
One of the main features of the GRADE system
is clear differentiation of the quality of evidence
from the strength of recommendations.6 Strength
of recommendation is the extent to which one can
be confident that adherence to the recommendation
will do more good than harm. It is categorized as
strong or weak.48 In other words, the strength of a
recommendation is related to the balance between
the positive and negative effects of intervention; the
greater the proportion of positive effects, the stronger
the recommendation is for the proposed therapy. This
concept is also valid in the opposite direction, when
strong or weak recommendations can be suggested
against a proposed therapy.48
This dichotomous approach has implications
for clinicians, policymakers, and patients. 48 For
example, in a strong recommendation, the proposed
therapy will likely be accepted by most patients (i.e.,
only a small proportion of patients will reject the
therapy), and policymakers will adopt the therapy as
a policy in most situations. In cases of weak recommendations, a trade-off between patients accepting
and not accepting the therapy might be expected, and
policymakers will need substantial discussion before
reaching a decision.48
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High quality

RCT
Internal validity

Moderate quality

Low quality

Imprecision

Inconsistency

Indirectness
Very low quality

Publication bias

Figure 2. GRADE system for assessment of the quality of the overall body of evidence
Note: The direction of the arrow indicates downgrade of evidence quality when the variables are taken into consideration. The more
limitations in the body of evidence, the lower its quality.

Four factors (criteria) are important in determining the strength of a recommendation.48 First
is quality of evidence. In general, a high level of
evidence will result in strong recommendations. For
example, a body of evidence from RCTs with low
risk of bias, without concerns about consistency,
precision, and directness of evidence, and low risk
of publication bias will generate a strong recommendation. Second is balance between treatment effects
and side effects. The greater the uncertainty of the
balance between the positive and negative effects of
the therapy, the weaker is the confidence in the recommendation. For instance, from the perspective of
survival of a single-rooted or multi-rooted tooth with
initial furcation involvement in periodontitis cases,
open-flap procedures have not been proved to be
superior to non-surgical subgingival debridement.49
Nevertheless, surgical approaches might cause more
side effects than non-surgical; therefore, these more
invasive procedures might be recommended less
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strongly than non-surgical periodontal treatment.
Third is the values and preferences of the patients
receiving the therapy. Patients are all different, and
this should be taken into account when guidelines
are developed. For example, an older patient is likely
to have more concerns about invasive periodontal
procedures (for example, guided tissue regeneration)
than a younger patient, and this surgical procedure
might be weakly recommended for the older patient.
Fourth is the cost-effectiveness of therapy. Most
patients will consider more expensive therapy with
significant but non-clinically relevant results. For
example, use of enamel-matrix proteins (EMD) with
open flap procedures might be recommended weakly
compared with open flap only. EMD has been proved
to be more effective than open flap only on the basis
of surrogate endpoints, but at higher cost than open
flap alone.
Because the GRADE approach assesses different variables for determining the quality of evidence
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and the strength of clinical recommendations, a certain level of subjectivity might be expected when performing this assessment. Nevertheless, the emphasis
of the GRADE system is on the qualitative assessment of the evidence, to promote more transparent
clinical decisions, instead of generating quantitative
results for the reproducibility of assessments.

Summary and Conclusions
Figure 2 summarizes the whole concept of the
development of evidence-based clinical guidelines.
The main objective of this article has been to propose
important steps for development of clinical recommendations in dentistry. The use of such an approach
may increase dental professionals’ confidence in and
adherence to guidelines50 and, consequently, improve
clinical treatment. Furthermore, use of a system such
as GRADE may improve the level of communication
between dental professionals and patients, mainly in
cases in which the evidence is low or non-existent.
Although currently the concept of a shared decision
making process does not seem to be widely used for
deciding clinical treatment,51 participation of patients
in the decision making process is becoming an important issue for global discussion.52 Evidence suggests, moreover, that involvement of the patient in the
decision making process may optimize treatment.53
Important aspects of the development of guidelines are the accuracy and validation of the several
steps performed. Each step, from the identification of
existing clinical guidelines to the determination of the
overall body of evidence, should be conducted independently and in duplicate by at least two members
of the panel, and any disagreements in the assessment
should be resolved by discussion. To enable readers
to understand the degree of accuracy in assessment
of the methodological quality of SRs and guidelines,
when possible, a statistical approach should be used
to determine the inter-rater reliability of guidelines
developers.54
In the development of guidelines, SRs are
selected to provide primary studies for assessment
of the entire body of evidence. To include different
study designs that adequately address all relevant
outcomes, the selection may include more than one
systematic review.55 Checklists such as AMSTAR
will therefore be important in making this process
achievable, mainly when several SRs about the same
clinical question are found.
Methods for achieving consensus (for example,
Delphi) should be used when experts determine the
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steps in development of guidelines. This method covers a structured process of obtaining information from
a group of experts by means of a series of questionnaires.56 In the Delphi method, experts usually answer
the questionnaires anonymously and do not interact
directly with each other. This might generate more
freedom for making less biased opinions because of
the lack of influence of other participants (for example, senior or domineering individuals).57 Delphi
is a valuable method for achieving consensus in the
development of guidelines,57 and it has already been
used in the development of such widely accepted
documents as some CONSORT checklists.58 It is not,
nevertheless, expected that all members of the guidelines development panel will be able to participate
in the guidelines development meetings. Many steps
will need to be performed as extra-meeting activities
because of the substantial time spent planning and
performing these activities. For example, it might not
be realistic to plan and develop a systematic review
in a short time, normally a three- or five-day meeting.
Presence or tele-presence meetings should therefore
be reserved for pivotal discussions and decisions in
the development of the guidelines.
In conclusion, the methodology proposed is a
systematic and transparent approach for developing
evidence-based clinical guidelines, taking into account such variables as treatment costs and patients’
values. The idea is that leading researchers, clinicians, and policymakers involved in dentistry may
follow such an approach to develop recommendations that can improve the treatment of patients.
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