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Abstract

Background The prevalence and consequences of traumatic dental injuries (TDI) make them a public health
problem. Trustworthy TDI clinical practice guidelines (CPGs) assist clinicians in determining a diagnosis and guide
them to the most appropriate therapy. The aim of this systematic survey was to identify and evaluate the quality of
CPGs for the diagnosis, emergency management, and follow-up of TDIs.

Materials and methods A systematic search was carried out in MEDLINE, EMBASE, Epistemonikos, Trip database,
CPG websites, and dental societies to identify documents providing recommendations for the emergency and
sequelae management of TDIs. Reviewers assessed the included guidelines independently and in duplicate, using the
AGREE Il'instrument. ANOVA or Student’s t-tests were used to determine the attributes of CPGs associated with the
total score in AGREE II.

Results Ten CPGs published between 2010 and 2020 were included, mostly from Europe (n=6). The overall
agreement between reviewers was very good (0.94; 95%Cl 0.91-0.97). The mean scores (the higher the score,

the better the domain assessment) per domain were as follows: Scope and purpose 78.0 + 18.9%; stakeholder
involvement 46.9 + 29.6%; rigour of development 41.8 +26.7%; clarity of presentation 75.8 +17.6%; applicability
15.3+18.8%; and editorial independence 41.7 £41.7%. The overall mean rate was 4+ 1.3 out of a maximum score of 7.
Two guidelines were recommended by the reviewers for use in practice and rated as high quality. CPGs developed by
government organizations showed a significantly higher overall score.

Conclusions The overall quality of CPGs on TDI was suboptimal. CPG developers should synthesize the evidence
and formulate recommendations using high-quality methodologies and standards in a structured, transparent, and
explicit way.
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Introduction

A traumatic dental injury (TDI) is an impact injury that
affects the tooth and its supporting structures [1]. TDIs
are a serious public health problem due to their preva-
lence and their consequences for the quality of life of the
affected patients [2]. The estimated prevalence of TDIs
worldwide is 22.7% in primary teeth and 15.2% in per-
manent teeth, with an estimated global incidence rate
of 2.82 (number of events per 100 persons per year) [3].
The study by Petti et al. (2018) on the global burden of
TDIs shows that more than one billion people have had
at least one TDI; if ranked as an acute/chronic disease or
injury, TDI would rank as the 5th most prevalent condi-
tion worldwide [3].

Proper diagnosis of TDIs, together with treatment
planning and follow-up, are fundamental for ensuring a
favorable outcome and prognosis [4]. Nevertheless, this
task is not easy to achieve because of the complexity of
diagnosing TDIs and the multiple treatment options
available. A recent systematic review showed insufficient
knowledge of TDI prevention and emergency manage-
ment by dental professionals worldwide [5]. This lack of
expertise induces a significant variability in the manage-
ment of TDIs, directly impacting the patient’s oral health
and quality of life [6], along with high costs for health sys-
tems [7, 8].

One way to help clinicians to make a proper diagnosis,
guide them to the most appropriate therapy and reduce
clinical variability is through clinical practice guidelines
(CPGs). CPGs are developed by a guideline panel, draw-
ing up evidence-based recommendations to help health
professionals, patients, and caregivers to make an appro-
priate decision in specific clinical circumstances [9].

Evidence shows that CPGs across dental specialties
tend to be assessed as low quality, primarily associated
with a lack of methodological rigour of development
[10, 11] and problems in applicability [12, 13], making
their implementation unreliable and their use difficult
for patients, clinicians, and policy-makers. Poor qual-
ity CPGs may negatively influence patient care or have
debatable applicability [14, 15].

There is no systematic quality assessment of CPGs for
TDIs; therefore, little is known about their quality, poten-
tial impact, and applicability. The aim of this study was to
identify and evaluate the quality of CPGs for the diagno-
sis, emergency management and follow-up of TDIs.

Materials and methods

We carried out a systematic quality evaluation of CPGs
for TDIs using the AGREE II tool and following a meth-
odology published previously [10, 13]. We used the SPI-
DER framework to define our research question [16]:
Sample — general population (children and adults);
Phenomenon of Interest — recommendations for the
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emergency management or treatment of the conse-
quences of TDIs; Design — clinical practice guideline;
Evaluation —guideline quality; Research type — qualitative
studies. We published the protocol in the Open Science
Framework [17].

Eligibility criteria

We included documents published in English, German,
Portuguese, and Spanish that were self-declared as a
guideline or provided recommendations for the emer-
gency management or treatment of the consequences of
TDIs. We only included the most recent version of the
CPGs identified. We excluded CPGs that only provide
recommendations for maxillo-facial trauma unrelated to
TDIs, documents that lack recommendations, and dis-
continued CPGs.

Information sources

We conducted a systematic search in the MEDLINE,
EMBASE, Epistemonikos and Trip databases up to May
22, 2021. Guideline developers’ websites, repositories,
Health Ministries and international dental scientific soci-
eties were also screened. This search was updated in May,
2022. We did not restrict the search by date or language.
Details of the search strategy can be found in the supple-
mentary data (Appendix S1).

Selection of the guidelines

The titles, abstracts, and full texts were reviewed inde-
pendently by two researchers (R.D., A.S.) in a 3-step
process using Rayyan® software (www.rayyan.ai). Any dis-
crepancies were resolved by a third reviewer (C.Z.).

Data Collection process

Two reviewers (A.S., C.A., G.E. or N.ED.) indepen-
dently extracted the following characteristics of each
CPG included: author, year, title, country, organiza-
tion, language, scope (emergency or treatment), target
population, method used for the quality assessment,
and methodology by which the recommendations were
developed.

Critical assessment of CPGs

Two reviewers (C.A., C.Z., G.E., or N.ED.) worked inde-
pendently to rate the quality of each guideline with the
AGREE 1I instrument. AGREE II comprises 23 items
and six domains: (1) Scope and purpose; (2) Stakeholder
involvement; (3) Rigour of development; (4) Clarity of
presentation; (5) Applicability; and (6) Editorial inde-
pendence. Each item is rated on a Likert scale rang-
ing from 1 (lowest quality) to 7 (highest quality) points.
AGREE II includes two overall quality ratings for each
guideline: (i) an overall score of 1 to 7; and (ii) a reviewer
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recommendation classing it as “recommended’, “recom-
mended with modifications”, or “not recommended” [18].

Statistical analysis

The total AGREE II score was determined by totaling the
scores of all items in each domain and then scaling the
total score as a percentage of the highest possible score
for the domain [18]. Discrepancies between reviewers
that exceeded 3 points, or standard deviation (SD) in
any item equal to or greater than 1.5 SD, were reassessed
[10, 13]. The standardized score was calculated for each
domain (range 0 to 100%) [18].

CPGs with a score of 60% or higher in at least three
domains, including Rigour of development, were classi-
fied as high-quality [10, 11, 13].

Overall agreement among the reviewers was calculated
using the intraclass coefficient with a 95% confidence
interval (95%CI). Agreement of 0.01 to 0.20 was consid-
ered slight, 0.21 to 0.40 fair, 0.41 to 0.60 moderate, 0.61 to
0.80 substantial, and 0.81 to 1.00 very good [19].

ANOVA or Student’s t-tests were used to determine
associations between the total score in AGREE II and
the attributes of the CPGs, e.g. year of development (last
five years or more), CPG development agencies (Gov-
ernment, Scientific societies, or hospitals), and region
(Europe, America, Asia). Any significant ANOVA was
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checked by post-hoc tests (Tukey’s Honestly Significant
Differences) to determine differences between groups.

Finally, we used the Pearson correlation coefficient to
evaluate correlations between the AGREE II domain
scores and the total score to establish which domains
influenced the overall quality of the guidelines. Pearson’s
correlation was interpreted as follows: r<0.1 negligible,
0.1-0.39 weak, 0.4-0.69 moderate, 0.7-0.89 strong, and
r>0.9 very strong [20].

Results

The selection flow chart is shown in Fig. 1. The system-
atic search retrieved 479 articles, and other sources iden-
tified 80 documents/articles. After excluding duplicates
and studies that failed to meet the inclusion criteria, ten
CPGs were included in the final analysis.

Table 1 lists the characteristics of the CPGs, which
were all published between 2010 and 2022. Eight were
in English: three from the UK; one each from Italy, Nor-
way, Malaysia and the USA; and one global. Of the other
two, one was in Spanish and the other in German. Six
CPGs were focused on recommendations for managing
all types of TDIs, two for avulsed teeth, one for intruded
teeth and one for endodontic management of trauma-
tized permanent teeth. The developers were scientific
societies or dental colleges (n=6), Ministries or govern-
ment agencies (n=3) and a Hospital (n=1). Only two

[ Identification of studies via datab and reg Identification of studies via other methods W
c Records identified from: (n= 534) Records identified from: (n=80)
2 MEDLINE  (n=470) Records removed before Guidelines developers (n=9)
3 EMBASE (n=43) o] e 5 IAg' ¢ " d GPG's compiler entities. (n= 8)
§ Epistemonikos (n=4) i (nu=p1lg’;\ @ records remove Scientific Societies and Health
H Trip Database (n=17) Organization (n=16)
=2 Ministries of Health (n=47)
Records screened » | Records excluded™
(n=515) (n=454)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval | Reports not retrieved
2 (=6 "l n=0) (n=22) | (n=0)
=
: I !
o
(7]
Reports assessed for eligibility . Reports assessed for eligibility =
(n=61) P Reports excluded: (n= 46) (n=22) > Reports.excluded: (n=18)
Not CPG (n=23) Duplicate ) (n=15)
Outdated version of the guide (L)ther Topic  (n - E)
(n=19) anguage (n=1)
Language (n=23)
Other Topic (n=1)
v
3 Studies included in review
3 (n=10)
° Reports of included studies
£ (n=19)

Fig. 1 Flow diagram of the selection process
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CPGs reported their funding source. Only three CPGs
[4, 21-26] are recent updates from a previous version.
Although most guidelines stated that they had conducted
a systematic review (n=8), only two assessed the risk of
bias and certainty of evidence [27, 28]. Most of the guide-
lines that reported a methodology for the drafting of the
recommendations did so through consensus [27].

Guidelines assessment

The agreement between the reviewers was classed as
very good (ICC=0.94; 95%CI 0.91-0.97). Table 2 shows
the standardized scores for each CPG by domain, and
the overall recommendation. The only domains to score
above 60% were Scope and purpose, and Clarity of pre-
sentation. The lowest score was the Applicability domain,
with a mean of 15.3% + 18.8.

Scope and purpose

The mean score was 78.0% * 189 (range 50-100%).
Of the ten guidelines, seven scored above 60% in this
domain, demonstrating that most of the guidelines
defined well the target audience for whom the CPG was
planned.

Stakeholder involvement

Four CPGs scored above 60% in the Stakeholder involve-
ment domain, while the mean score was 46.9% + 29.6
(range 3—86%). The main limitations of this domain were
the need for more detailed information about the group
that developed the guideline (discipline, institution,
description of role) and the failure to consider the prefer-
ences of target users.

Rigour of development

For this domain, the mean score was 41.8% + 25.7 (range
2-82%). Only two guidelines scored above 60%. Although
most of the guidelines declared that they had conducted a
systematic search of evidence, only two formally assessed
the strengths and limitations of the supporting evidence
[27, 28]. However, three guidelines graded the evidence
of the studies included, in an effort to assess the quality of
the supporting evidence [21-23, 29].

Scarce information was provided on the methods used
to develop the recommendations. However, most CPGs
used consensus as the method by which the panel mem-
bers reached their decisions. Seven guidelines reported
a direct link between the supporting evidence and the
recommendations. Four CPGs reported information on
external peer review prior to dissemination [21-23, 27,
28], and two reported appropriate information about the
updating process [27, 28].
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Clarity of presentation

In this domain, the mean score was 75.8% * 17.6%
(range 36—94%). Only one CPG scored below 60% in
this domain, indicating that the recommendations were
clearly presented.

Applicability

All the guidelines scored less than 60% in the Applicabil-
ity domain. The mean score for this domain was 15.3% *
18.8 (range 0—56%). The main limitations were that most
of the CPGs did not discuss barriers to and facilitators of
implementation, did not evaluate the implications of the
use of resources, or did not present key review criteria
for the purposes of monitoring and/or auditing [27, 28].

Editorial independence

For this domain, the mean score was 41.7% + 41.7 (range
0-100%). Seven CPGs scored below 60% and two of them
scored 0.0%. Some CPGs did not fully describe their
sources of funding and the possible influence of these on
CPG development or failed to report the authors’ poten-
tial conflicts of interest.

Overall assessment

Only two of the guidelines were classed by the review-
ers as recommended, and four were recommended with
modifications. After the assessment, two CPGs were
classified as high quality (scored>=60% in at least three
domains, including Rigour of Development). The overall
mean was 4 * 1.3, the highest score awarded was 6, while
the lowest was 2.

AGREE Il score and features of the Guidelines

The CPGs developed by governments showed a signifi-
cantly higher overall score than the guidelines published
by scientific societies or hospitals. Nonetheless, this dif-
ference was not substantial across any domain except for
the Clarity of presentation. We found no significant dif-
ferences between the guidelines developed in the last five
years or earlier, and between the continents where the
CPG was developed. However, the CPGs developed in
Asia were better at reporting the aspects related to Appli-
cability, and the most recent CPGs stated Editorial inde-
pendence more clearly (Table 3).

A significant strong correlation was observed between
the scores of the AGREE II domains and the overall rate,
excepting the Clarity of presentation (r=0.32; p=0.363)
and Applicability domains (r=0.43; p=0.21) (Table 4).

Discussion

Our research showed that the overall quality of CPGs in
the field of dental trauma is suboptimal; only two out of
ten CPGs were assessed as high quality. The domain with
the highest score was Scope and Purpose (mean 78.0%),
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Table 3 Comparison between AGREE Il domains and pre-specified predictors
Variables n  Scopeand Stakeholder Rigour of Clarity of Applicability Editorial Overall
purpose involvement development presentation Independence  rate
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean
(SD)
Year of development
>2018 4 84.0(14.5) 48.0(27.5) 50.25 (22.9) 81.3(12.1) 17.8 (26.5) 64.8 (33.3) 4.75(1.04)
<2018 6 722(19.7) 453 (32.35) 37.2(28.6) 72.2 (20.7) 14.5(14.3) 26.5(383) 3.50(1.30)
p-value 0336 0.896 0468 0.456 0.805 0.1430 0.149
Type of organization
Government 3 910095 76.0(9.5) 69.3 (15.5) 713(10.2) 32.0(2838) 793 (22.3) 5.33(0.77)
Scientific societies 6 743 (16.5) 357 (26.2) 33.5(20.9) 84.7 (9.5) 0(7.8) 28.5(36.7) 3.67(0.98)
Hospital 1 50.0(0.0) 22.0(0.0) 15.0 (0.0) 36.0(0.0) 0(0.0) 0.0(0.0) 2.0(0.0)
p-value 0.109 0.076 0.057 0.007* 0.194 0.104 0.027*
Region
Asia 1 92.0(0.0) 75.0(0.0) 52.0(0.0) 64.0 (0.0) 56.0 (0.0) 88.0 (0.0) 4.35(1.11)
America 2 54.0 (5.7) 12.5(13.4) 50.2) 62.5 (37.5) 1.0 (1.4) 0.0 (0.0) 2.25(0.35)
Europa 81.3(15.6) 52.0(25.8) 50.7 (22.8) 81.3(10.5) 14.3(134) 459 (38.8) 5.0(0.0)
p-value 0.097 0.129 0.106 0.359 0.024* 0.179 0.08
* Statistically significant difference
Table 4 Correlation score between the scores for each AGREE Il instrument domain and the overall
Analysis Scope and Stakeholder Rigour of Clarity of Applicability Editorial In-
purpose involvement development presentation dependence
r 0.8722 0.7319 0.925 0.342 0421 0.743
p-value <0.001* 0.016* <0.001* 0.333 0.226 0.014*

* Statistically significant difference

while Applicability obtained the lowest score (mean
15.3%). The AGREE II overall mean rate was 4.0 (SD 1.3).
Only two CPGs were recommended without modifica-
tions by the reviewers.

The only study variable associated with the quality of
the guidelines was the organization responsible for devel-
oping the guidelines, since the CPGs developed by gov-
ernments were found to present the best quality. Finally,
as expected, the domain that correlated best with a high-
quality CPG was Rigour of development.

Our review showed that the two best-assessed domains
were Scope and purpose and Clarity of presentation, con-
sistent with other systematic reviews [30, 31].

Although the Scope and purpose domain passed the
quality threshold, some guidelines failed to describe the
health questions covered by the CPG. Well formulated
study questions help directly the search for evidence,
as well as the assessment of certainty; therefore, when
choosing which questions to include, the objective and
scope of the guide are being defined [32]. Since the rec-
ommendations arise from the answers to these questions,
the object of the CPG should be clear, and consistent
with the recommendations, in order to help the user to
implement the most appropriate care for a given patient.

The Clarity of presentation domain presented the
second-best evaluation, the main issues being ambigu-
ity and the format in which the recommendations were

presented. This is important for making the recommen-
dation easier to implement [18].

As in our study, evidence shows that dental CPGs of
different dental specialties tend to be of low quality, pre-
senting important flaws in their development, especially
related to Stakeholder involvement, poor Methodological
rigour [10, 33, 34], and issues in the Applicability and the
Editorial independence domains [12, 13].

Regarding the Stakeholder involvement domain, the
views and preferences of the target population were
not considered in formulating the recommendations,
either because they were not included as members of
the panel or because the study did not carry out a sys-
tematic search of the evidence. The principal justification
for including patients’ values and preferences in guideline
development is because recommendations that are in line
with these might be more easily accepted, implemented
and adhered to by those who will benefit from them [35].
Moreover, most CPGs should have stated the specialists
or experts involved in their development. CPGs improve
when specialists, methodologists and patients participate
actively in guideline development [36, 37].

Rigour of development is regarded as the most impor-
tant domain for assessing CPGs, since it appraises the
process for gathering and synthesizing the evidence, and
the methodology for formulating the recommendations.
Although most of the CPGs reported carrying out a
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systematic search of the evidence, only a few assessed the
strengths and limitations of the identified evidence. This
assessment is critical, since most evidence supporting the
recommendations comes from observational or animal
studies. The certainty of the evidence in these cases is
low or very low, which means there is uncertainty about
whether the identified evidence is appropriate to formu-
late a recommendation (e.g., there is very little evidence
or studies have significant limitations). Low or very low
certainty of evidence determining a conditional or weak
recommendation means that many individuals in this
position might accept the suggested course of action, but
an important amount would not [38].

Another important limitation in the methodological
rigour of the CPGs was that the methodology for formu-
lating the recommendations was not clearly described.
Although most of the CPGs reported that the recom-
mendations were formulated by consensus of the panel
members, few provided information on the methodology,
the factors considered, and the results of the deliberation
process. One way to make this process more transparent
is through the GRADE approach (Grading of Recommen-
dation Assessment, Development and Evaluation). This
methodology provides a structured process for determin-
ing the certainty of the evidence, making recommenda-
tions, and taking decisions. The GRADE approach does
not only consider the quality of the evidence when for-
mulating a recommendation, but also considers the ben-
efit-risk balance, the patients’ values and preferences, the
magnitude of the necessary resources and costs, as well
as equity, acceptability, and implementation, among oth-
ers. Evidence shows that the best quality CPGs are those
based on evidence and used a transparent way to develop
recommendations, like the GRADE methodology [12].
This is important given that poor quality guidelines
may negatively influence patient care, or their applica-
bility may be questionable [14, 15]. In our study, only
one guideline used the GRADE approach to assess the
certainty of evidence and in developing its recommen-
dations, despite the fact that more than 90 health orga-
nizations around the world have endorsed this approach
[39]. However, this deficiency is also observed in CPGs
published for other areas of dentistry [11, 13, 40].

The Applicability domain is poorly reported in CPGs,
not only in dental guidelines but also in other health
fields [31]. This shows the importance of considering
aspects such as implementation, organizational barriers
and facilitators, and economic implications when devel-
oping future guidelines on TDIs. Inappropriate analysis
of these factors can influence adherence to the guideline.
When carrying out this analysis, the CPGs must consider
the local facilitators and the barriers that may influence
their applicability. According to Alonso-Coello et al., low
scores in the applicability domain could result from the

Page 8 of 10

fact that the developers consider guideline development
and guideline implementation as different activities [31].

The Editorial Independence domain was assessed as
very low-quality because the CPGs did not declare pos-
sible intellectual and financial conflicts of interest. This is
a generalized problem, in both dental and medical guide-
lines [30, 31] [41]. It is essential that both funding bod-
ies and members of CPG development groups state their
conflicts in detail, because they are used for decision-
making in both insurance coverage and standards of care
[42]. It is important to link the recommendations clearly
to the evidence, and to exclude panelists with conflicts of
interest, in order to avoid influence from external inter-
ests [41].

Concerning the factors associated with guideline
quality, we observed that guidelines developed by Gov-
ernments have higher scores than CPGs produced by
scientific societies or hospitals, in agreement with the
reports of other studies [31, 43]. This is attributable to the
large amount of financial and human resources needed to
properly develop a CPG [44].

The greatest strength of the present study was that
CPGs were obtained by a systematic literature search
that included developers’ websites and repositories of
CPGs. AGREE I is the only reliable, validated instrument
developed for comparing CPGs [18].

Limitations of the review process

Our study is not exempt from limitations. Although
a comprehensive search including gray literature was
conducted, relevant guidelines may exist in a language
other than those considered in our methodology. Like-
wise, it is important to note that the recommendations
of the CPGs assessed should be viewed cautiously, since
AGREE II only appraises the methodological quality of
the reporting of CPGs, without judging the rationality
of the recommendations made. Other approaches, such
as GRADE, should be used to assess the certainty of evi-
dence supporting the recommendations.

Implications for practice and research

This research highlights the importance of improving the
development processes for CPGs in dental traumatology.
It is crucial for dentists to identify reliable CPGs before
implementing recommendations. Guideline develop-
ment groups must prioritize quality improvements using
a transparent, standardized framework when present-
ing recommendations. This framework should detail
the methodology used, including the method for evalu-
ating the body of evidence and the process by which
the guideline panel reaches consensus. In addition, the
guideline development process should also consider vari-
ous aspects, such as the balance between desirable and
undesirable effects of interventions, patient values and
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preferences, certainty of evidence, cost-effectiveness,
impact on health equity, stakeholders’ acceptability, and
feasibility of implementation.

Future research should be aimed at pursuing strategies
to develop evidence-based recommendations when pub-
lished direct evidence is lacking. Although some initia-
tives have emerged [45], there is still a lack of research on
how to incorporate these methodologies efficiently dur-
ing the CPG development process where the evidence is
scarce or has significant limitations.

Since developing trustworthy guidelines requires sub-
stantial time and resources investment, adapting or
adopting existing high-quality guidelines is an efficient
alternative to developing de novo guidelines.

Conclusion

The overall quality of CPGs for the diagnosis, emer-
gency management, and follow-up of TDIs was subopti-
mal, with only two high-quality guidelines out of the ten
assessed, making implementation challenging for dentists
and policymakers. It is essential that guideline developers
should use a methodology that allows them to formulate
the recommendations in a structured, transparent, and
explicit way.
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