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Abstract 

 

Scientific evidence balanced with clinical expertise and patient preferences and 

values are key components to evidence based health care. The existing body of 

evidence is important into guiding healthcare recommendations and clinical practice 

guidelines. It is imperative within healthcare fields to assess the quality of the 

existing body of evidence for not only to drive recommendations but also to 

determine areas which require further research. 

The present thesis aims to provide empirical evidence related to the quality of 

evidence in the oral health field. The thesis is divided in three thematic sections 

starting from the more specific to the more general. In the first part the first attempt 

on network meta-analysis in the field of orthodontics is reported. Application of 

acceptable alternative interventions compared with standard therapy begs the 

question of which intervention is optimal. NMA allows comparing interventions not 

tested on head to head comparisons using a common comparator and facilitates 

ranking in terms of effectiveness of those interventions. NMA was applied in order to 

compare dental alignment efficiency of various orthodontic systems.  

In the second part all systematic reviews and the corresponding protocols published 

by the Cochrane Oral Health Group were retrieved and were compared in order to 

identify discrepancies in the reported outcomes between the two reports. An 

assessment of outcome reporting bias was also made by looking at whether changes 

such as new outcome introduction and outcome upgrades were associated with 

statistically significant findings. 

In the third and final section systematic reviews from 14 high impact general and 

specialty dental journals, and from Cochrane OHG, 2008-2013, were selected in 

order to assess the quality of the evidence on a variety of interventions. The 

assessment was done using the GRADE approach which rates the evidence on 5 

domains: risk of bias, inconsistency, indirectness, imprecision, and publication bias.   
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Chapter 1 

Network Meta-Analysis is Orthodontics: Initial 

orthodontic alignment effectiveness with self-ligating 

and conventional appliances 

 

1.1 Introduction 

Fundamental to evidence-based orthodontic practice is the use of high quality 

research during the decision making process. Ideally, best evidence should be used 

and appraised to decide whether a theoretical approach might be applicable to a 

particular setting or individual patient. The scientific evidence is categorised into 

different levels based on the scientific priority it commands, ranging from clinical 

opinion at the lower level to systematic reviews of high quality clinical trials at the 

highest. 

Systematic reviews of interventions aim to collect and accumulate high quality 

evidence on the effects of an intervention in a systematic, transparent and unbiased 

manner. This information may be combined qualitatively, or quantitatively in a meta-

analysis. Quantitative analysis may produce a more precise estimate on the 

effectiveness and safety of a therapy. Additionally, systematic reviews may reconcile 

misunderstandings and existing controversies regarding therapies and expose 

unanswered questions, which may be addressed in subsequent trials [1]. 

Traditional meta-analysis focuses on comparison of two therapies or a comparison of 

one therapy with a control. When several interventions are being tested, performing 

multiple pair-wise comparisons restricts the evidence to just one part of the whole 

picture. A relatively recent development in meta-analysis allows the incorporation of 

all eligible evidence in a unified framework permitting simultaneous synthesis of all 

available data, under certain assumptions. These methods allow direct and indirect 

comparisons of diverse interventions in trials using the same outcome to be 

combined, increasing the amount of usable information to calculate pooled 

estimates. This type of meta-analysis has been termed Multiple Treatments Meta-

analysis, Mixed Treatment Comparisons or Network Meta-Analysis (NMA) [2–7]. 
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Network meta-analysis offers important advantages over conventional meta-analysis 

allowing interventions that have not been compared in any trial to be compared and 

permitting ranking of interventions in order of effectiveness. This technique can also 

improve the precision of the effect estimates, by reducing the width of the 

confidence intervals compared with direct evidence alone [3–8]. 

Systematic reviews using NMA are scarce in the dental literature and to our 

knowledge quantitative syntheses of this nature have not been reported in 

orthodontics [9–11]. NMA has primarily been undertaken within a Bayesian 

framework and has long been inaccessible to non-statisticians. However, the 

development of software routines and tutorials in STATA
TM

 are likely to popularize 

the method [12–15].
 
The main purpose of this study is to to assess the effectiveness 

of initial orthodontic alignment using different bracket systems under the NMA 

framework will be combined.  

 

1.2 Methods  

Setting up the clinical research question and identifying the studies 

A potentially important factor influencing the effectiveness of initial orthodontic 

alignment is the bracket system and specifically the mode of archwire ligation. The 

two main bracket systems include those in which wires are engaged using either 

elastics or ligatures (conventional brackets; CBs) and self-ligating brackets (SLBs), 

incorporating a self-engaging mechanism, either active or passive. The treatments 

we intend to compare are applicable, in principle, to any individual potentially in 

need of orthodontic therapy and hence the treatments can be considered as 

competing. Several trials have been published comparing self-ligating systems, such 

as In-Ovation-R, Damon, and Smart-Clip with conventional systems. The comparisons 

are typically limited to two groups such as Damon vs. conventional or Smart-Clip vs. 

conventional and so forth [16].  In this review we will use NMA to compare all 

interventions simultaneously allowing them to be ranked in order of effectiveness.  
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The following selection criteria were applied:  

• Study design: Randomized clinical trials (RCTs), controlled clinical trials (CCTs), 

and split-mouth designs were to be included. 

• Participants: Patients with full-arch, fixed and bonded orthodontic appliance(s).  

• Interventions/comparators: Various types of self-ligating and conventional 

brackets.  

• Outcome measures: Millimeters of crowding alleviated during the initial 

alignment stage per unit of time.  

 

1.3 Search Strategy for Identification of Studies 

The following electronic databases were searched: MEDLINE (1966 to December 

2012, Appendix 1), and EMBASE (1980 to December 2012), the Cochrane Oral Health 

Group's Trials Register (December 2012), the Cochrane Central Register of Controlled 

Trials (CENTRAL, The Cochrane Library Issue 1, 2013) without language restrictions. 

Unpublished literature was searched electronically using ClinicalTrials.gov 

(www.clinicaltrials.gov), the National Research Register (www.controlled-trials.com), 

and Pro-Quest Dissertation Abstracts and Thesis database (www.proquest.com) 

using the term ‘orthodontic’. Conference proceedings and abstracts were also 

accessed where possible. Authors were to be contacted to identify unpublished or 

ongoing clinical trials and to clarify results if necessary. Reference lists of the 

included studies were screened for relevant research.  

 

1.4 Assessment of comparability and risk of bias in the included studies and data 

extraction  

Assessment of research for inclusion in the review, assessment of risk of bias and 

extraction of data was performed and disagreements resolved by discussion. Seven 

criteria were considered to grade the risk of bias of individual studies including: 

random sequence generation; allocation concealment; blinding of participants and 
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personnel; blinding of assessors; incomplete outcome data; selective reporting of 

outcomes; and other potential sources of bias [1]. 

A data extraction form was developed to record study design; observation period; 

participants; interventions; outcomes; and outcome data of interest, including use of 

extractions. The clinical and methodological heterogeneity of included studies was to 

be judged by assessing the treatment protocol, particularly participants and setting, 

intervention details, such as materials used, follow-up, timing of data collection and 

measurement techniques. 

The primary outcome assessed was the amount of tooth movement in millimetres 

per month. This outcome was calculated in each primary study by dividing the 

amount of crowding resolved by the number of days of follow-up during initial 

alignment and then scaled to provide a monthly rate.  

For split mouth designs, the mean difference from the paired observations was 

calculated along with the corresponding standard deviation. The relative treatment 

effect was calculated as the difference in the monthly rate of alignment between the 

compared interventions. In instances where the standard deviation of the mean 

difference was not reported in the studies, the following formula was used to 

approximate it  

���������
� + ����	��

� − 2 ∙ � ∙ �������� ∙ ����	�� 

where �������� and ����	�� are the standard deviations before and at the end of the 

alignment stage, respectively, and � is the correlation coefficient between the before 

and after measurements.  The correlation coefficient was calculated from available 

individual patient data
 
where necessary [17–20]. In order to reduce potential bias 

due to lack of randomization in CCTs, estimates adjusted for the impact of potential 

effect modifiers (such as bracket type, age, gender, and angle classification as 

covariates) were calculated from individual patient data supplied by the trial authors  

[17–20] . 
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1.5 Evaluation of the assumptions underlying NMA: when you should and when 

you should not consider NMA 

The combination of direct and indirect evidence is considered reasonable when the 

selected treatments are exchangeable and any study participant is eligible to receive 

any of the competing interventions. The key assumption for applying NMA is that 

there are no important differences in the distribution of possible effect modifiers 

across trials investigating various comparisons, other than the particular treatments 

being assessed [5, 21–24]. The synthesis of studies directly comparing two 

treatments makes sense only when the studies are sufficiently similar in terms of 

important clinical and methodological characteristics (effect modifiers). Only when 

this is the case can we assume that the intervention effects are transitive, i.e. that 

we can estimate a comparison via a common comparator (Figure 1.5.1). 

 

Figure 1.5.1  

For example, a valid indirect comparison for active versus passive appliances 

requires that the studies considering active versus conventional appliances and 

passive versus conventional appliances studies are similar with respect to the 

distribution of effect modifiers such as severity of crowding at baseline, age, sample 

size, and study quality. Transitivity can be viewed as an extension of clinical and 

methodological homogeneity to comparisons across groups of studies comparing 

different treatments. The plausibility of the transitivity assumption requires clinical 
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judgment in order to decide whether differences in the distributions of the effect 

modifiers across studies are large enough to make network meta-analysis invalid. 

One of the possible effect modifiers is the degree of bias in the included studies; for 

instance, blinding might be less feasible with some treatments compared to others 

and this may influence the results. To evaluate this assumption, we present the 

location and dispersions characteristics (e.g. medians and ranges) of effect modifiers 

across treatment comparisons. However, evaluation of the assumption can be 

complicated by failure to report effect modifiers in primary studies or due to limited 

numbers of studies per comparison to permit a reasonable judgment.  

 

1.6 Estimation of direct, indirect and mixed evidence for the competing 

interventions 

Using indirect evidence, it is possible to estimate the relative effectiveness of two 

treatments, despite the lack of studies directly comparing specific interventions. For 

example, we can compare Damon (D) with Smart-Clip (S) using conventional (C) as a 

common comparator (Figure 1.6.2).  

 

Figure 1.6.2 
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The meta-analytical effect estimates of Damon versus conventional and Smart-Clip 

versus conventional trials are denoted as �̂
�
  and �̂��
 , respectively, where the 

superscript refers to the direct estimate and the subscript refers to the pair-wise 

comparison (Damon vs. conventional and Smart-Clip vs. conventional). The variances 

of the direct meta-analytic estimates are denoted with �	��
  and �	�

 . An indirect 

estimate �̂
�
  for the comparison Damon versus Smart-Clip can be obtained by 

subtracting the meta-analytical estimate conventional versus Damon from the meta-

analytical estimate conventional versus Smart-Clip: 

�̂
�
 = �̂��
 − �̂�

    (1) 

The variance of the indirect estimate is simply the sum of the variances of the two 

direct estimates, as long as the direct estimates are independent: 

�	
�
 = �	��
 + �	�

  

Then a 95% confidence interval for the indirect estimate can be obtained as : 

 �̂
�
 ± 1.96
�	
�
  . 

If both direct and indirect evidence are available for a comparison (as is the case of 

Damon versus In-Ovation-R), we can combine these two sources of evidence by 

taking the weighted average of the direct �̂


  and the indirect estimates  �̂


 �=

�̂�

 − �̂�

 � . This combination is known as mixed evidence and it will be denoted as 

�̂

�  [28]. Using the inverse-variance method, the mixed relative treatment effect for 

Damon versus In-Ovation-R (I) is calculated as follows 

�̂

� =
�̂


 ∙ 
�




 + �̂


 ∙ 
�






�


 + 
�


  

where 
�



 = 1 �	


⁄  and 
�




 = 1 �	


⁄  are the weights for the direct and indirect 

evidence, respectively. 

The variance of �̂

�  is calculated by 

�	

� =
1


�


 + 
�
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and a 95% confidence interval for the mixed estimate is obtained as  �̂

� ±

1.96
�	

� . 

The method described above to estimate direct and indirect effects was first 

presented by Bucher et al [25]. 

 

1.7 Statistical evaluation of the consistency between direct and indirect evidence 

Evaluation of the transitivity assumption in practice might be challenging due to 

limited amount of data or poor reporting of the possible effect modifiers in the 

studies. Even if transitivity is likely to hold, the collected data might not be 

comparable because of chance or unobserved differences across studies.  

The statistical manifestation of transitivity is called consistency (or coherence or 

congruence) referring to the situation in which the direct and indirect effects are in 

agreement. Consistency can be evaluated only in a closed loop of comparable 

treatments where studies can provide both direct and indirect evidence. The terms 

transitivity and consistency can be confusing, but a distinction analogous to clinical 

or methodological heterogeneity and statistical heterogeneity in standard meta-

analysis can be helpful. Statistical heterogeneity refers to the degree of 

disagreement between study-specific treatment effects beyond what chance can 

explain. In an analogous way, inconsistency refers to the degree of disagreement 

between sources (including direct and indirect evidence) beyond what chance and 

heterogeneity can explain [2, 5]. More detailed summary of the merits and caveats 

associated with the NMA approach are described in details elsewhere [3–5] . Where 

transitivity is questionable and/or there is statistical evidence of inconsistency, 

investigators should consider exploring the disagreement using subgroup analysis or 

meta-regression.  

Damon, In-Ovation-R and conventional form a triangle often called closed loop of 

evidence (Figure 1.6.2). In this triangle direct and indirect evidence are available for 

all three possible pair-wise comparisons (DI, DC and IC). Indirect evidence is 

estimated using equation (1), known as the consistency equation. This equation 

assumes that both direct (left part of the equation) and indirect (right part of the 
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equation) evidence can contribute to inference on the comparison of interest. For 

example, the consistency equation �̂


 = �̂�

 − �̂�

  states that both the direct ��̂�

 � 

and indirect ��̂�

 � evidence will provide on average the same effect estimate for the 

Damon versus In-Ovation-R comparison. In a triangle of treatments the consistency 

equation can be expressed in three different, yet equivalent, ways, such that 

�̂


 = �̂�

 − �̂�

 ;  

 �̂�

 = �̂�

 + �̂


 ; 

 �̂�

 = �̂�

 − �̂


  

Hence, the reliability of the indirect and mixed evidence depends on the validity of 

the consistency [24]. Statistical evaluation of the assumption of consistency is 

presented in the following section. 

In practice, it is plausible that the indirect evidence of a comparison may differ 

considerably from the direct evidence. The discrepancy between the direct and 

indirect estimates provides a measure of inconsistency known as the inconsistency 

factor (IF)  [22, 26, 27]. The size of this discrepancy reflects potential inconsistency in 

the loop of interest (say Damon, In-Ovation-R, Conventional) and is estimated as 

���

� =  |�̂


 −  �̂


 |  

Note that the direction of the inconsistency factor is not important for the evaluation 

of consistency, and hence, only absolute differences are taken. In a closed loop of 

evidence only one inconsistency factor can be estimated, because the same 

inconsistency factor will be obtained whichever edge of the triangle is chosen [22, 

26, 27].  

The variance of the inconsistency factor is 

���� (���

�)   =  ���� (�̂


 ) + ���� (�̂


 ) 

Then, a 95% confidence interval for the inconsistency factor can be obtained as 

���

� ± 1.96
���� (���

�) (8) 

A � − ���� can be used to test the null hypothesis of consistency ���

� = 0� 

� =

�����

����� (
�����)
. 
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The method described above is known also as ‘the Bucher method [25]. 

Calculating inconsistency in a closed loop can be extended to all loops formed in a 

network allowing the inconsistency to be plotted together with 95% confidence 

intervals[15, 22, 28]. The results from this approach should be interpreted with 

caution as the tests applied in the loops are not independent and therefore have low 

power. Due to issues relating to power, investigators should not rely solely on the 

results of the inconsistency test to infer the plausibility of consistency but should 

also evaluate consistency clinically and epidemiologically, as appropriate [29].  

 

1.8 Full Network meta-analysis model 

Estimation of indirect and mixed relative treatment effects can be carried out as 

described above, when the network has few closed loops. For complicated networks, 

an NMA model is needed to synthesize the data efficiently. The simplest NMA model 

is an extension of meta-regression. This approach treats the different treatment 

comparisons as covariates in a meta-regression model[30].  

The aim of NMA is to estimate all possible relative treatment effects between pairs 

of the T treatments, for instance, ��� the relative effect of treatment � versus 

treatment �. In our example, � = 4 and �, �  are any of the treatments: Damon, 

conventional, Smart-Clip and In-Ovation-R. There is no need to estimate all ��	, but 

only a few of them, termed basic parameters. At the start of every NMA a set of 

basic parameters representing the summary treatment effects of � − 1 independent 

treatment comparisons are chosen. An easy way to define the basic parameters is to 

choose one of the � interventions as the reference (denoted with �) and each ��	 

would represent the comparison of treatment � vs. �.  

Each study � (� = 1, … , �) reports at least one treatment effect �� corresponding to 

the comparison of treatments � and �. This is denoted as �� and its variance ���; in 

our example, these are the observed mean differences and their variances. Each 

study is also assumed to estimate the underlying ‘true’ treatment effect with 

normally distributed random errors and random effects. Heterogeneity is 

represented by the variance �� in the distribution of the random effects (assuming a 
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common heterogeneity for all comparisons).  The NMA model can be then written as 

a meta-regression model without an intercept and covariate denoting the basic 

parameters or a function thereof. The estimated regression coefficients are 

interpreted as the NMA summary effects for comparisons representing the basic 

parameters. 

The meta-regression model will estimate all ��	� ; the network summary effects of 

all other functional comparisons can then be derived using the consistency equations 

�̂�� = �̂�� − �̂�� 

Any set of � − 1 basic parameters can be chosen with the only constraint that all the 

competing treatments in the network should be included in at least one basic 

contrast. In our example, conventional can be selected as the reference treatment so 

that the basic parameters are ��
 for the conventional versus Damon,  ��
 for the 

conventional versus In-Ovation-R and ��� for the conventional versus Smart-Clip. 

For studies comparing more than two treatments, known as multi-arm studies, 

application of the network meta-analysis model becomes complex for two reasons. 

Firstly, within a multi-arm study, effect estimates are correlated as they include a 

common treatment. Secondly, the random effects are also correlated. Therefore, the 

model must be modified to account for these correlations [6, 31]. In our dataset 

there is no multi-arm study. 

For each treatment, the probability to be the first best, the second best and so on, 

can be calculated. These probabilities are known as rank probabilities and can be 

estimated using resampling techniques. Graphical presentation of the ranking 

probabilities can be generated for each treatment, with the rank probabilities 

plotted against all possible ranks in order to obtain a rankogram. Alternative 

guidance on graphical presentation of rank probabilities of treatments has been 

described [15, 32]. 

To provide an overall rank score for the effectiveness of each treatment, cumulative 

rank probabilities can be used.  These are plotted against the ranks resulting in a step 

function and the surface under this curve is known as the SUCRA (Surface Under the 

Cumulative Ranking) value. A treatment obtaining higher rank probabilities for the 
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first ranks will get a high SUCRA value, while a treatment obtaining higher rank 

probabilities for the last ranks will get a low SUCRA value.The STATA command 

“sucra” was used to extract the rank probabilities and SUCRA values [15]. 

 

1.9 Exploring heterogeneity and inconsistency using subgroup analysis and 

network meta-regression 

The aim of subgroup analysis or network meta-regression is to explore possible 

sources of heterogeneity and improve the likelihood of transitivity by accounting for 

characteristics that may vary across the comparisons [7]. These characteristics may 

relate to the design, conduct and the quality of the trials. Aggregated patient-level 

data, such as age, gender and extractions can also be considered, but caution is 

required in the interpretation of results because of the possibility of ecological bias 

[33]. In our example subgroup analysis will be considered in order to investigate the 

role of the following variables: use of extractions in the treatment plan, 

methodological design, and year of publication. To implement the NMA model as a 

meta-regression, the STATA command metareg was used. Network meta-regression 

has the same limitations as pairwise meta-regression. Confounding, lack of power 

when only a few trials are studied, high rate of false positive results and aggregation 

(or ecological) bias are the most common pitfalls of meta-regression [22] 

 

1.10 Results 

The PRISMA flow chart of the included studies and the assessment of the risk of bias 

of the included randomized clinical trials (RCTs) and non-randomized controlled 

clinical trials (CCTs) are given in Figures 1.10.3 and 1.10.4.  
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Figure 1.10.3 
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Figure 1.10.4 

A total of 11 trials were identified with one trial omitted in view of significant 

between-group baseline differences [17–20, 34–40]. All trials involved comparisons 

of two bracket systems. In total, 588 participants were assigned to one of these four 

treatment modalities. In terms of study characteristics, six of the trials were 

randomized clinical trials, sample size in each group ranged from 14 to 35 with a 

mean of 27 patients per group. The trials were published between 2005 and 2012 

with the majority published in 2010. Most of the studies investigated mandibular 

alignment in the anterior (inter-canine) segment. Participants ranged from 10 to 18 

years in most trials, although one study had an age range of 14 to 30 years; 50% of 

the studies involved extraction-based treatment. After study selection and data 

extraction, a network of four dental bracket systems was generated (Figure 2). The 

size of the nodes corresponds to the number of trials relating to each particular 

bracket system. The larger the number of trials concerning a particular bracket 

system, the larger the node relating to this group. The (directly) comparable 

treatments are linked with a line. If there is a dotted line between two nodes, it 

means that there are no studies (i.e., no direct evidence) comparing the two bracket 
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systems. For example, there is direct evidence for all self-ligating systems versus 

conventional but no direct evidence for Smart-Clip versus Damon and In-Ovation-R 

(Figure 1.6.2). The distributions of the effect modifiers across the observed 

comparison are outlined in Table 1.10.1. The observed differences between the 

comparisons are small, although there are few studies on which to base judgement 

of transitivity in terms of study randomisation, extractions, age and gender of the 

participants and year of trial (Table 1.10.1).  

Binary modifiers Levels 

Studies/Total

Damon vs. 

Conventional 

In-Ovation-R 

vs. 

Conventional 

Smart-Clip vs. 

Conventional 

Damon vs. 

In-Ovation-

R 

Study type 
RCT 3/6 1/1 1/2 1/1

CCT 3/6 0/1 1/2 0/1

Tooth extraction  
Yes 4/6 0/1 1/2 0/1

No 2/6 1/1 1/2 1/1

Gender  
Male 117/335 22/60 48/123 29/70

Female 218/335 38/60 75/123 41/70

Continuous 

modifiers 

Age 

Mean 

(Std.) 
15.87 (2.68) 13.50 (-) 16.69 (0.58) 13.80 (-) 

Min. – 

max. 
13.30 – 20.70 - 16.28 – 17.10 - 

Year of 

publication 

Mean 

(Std.) 
2009 (2.37) 2010 (-) 2007 (2.83) 2010 (-) 

Min. – 

max. 
2006 – 2012 - 2005 – 2009 - 

Note: RCT: randomized-controlled trials; CCT: controlled-clinical trials; Std.: standard deviation; Min: 

minimum; Max: maximum 

Table 1.10.1 
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The direct, indirect and mixed relative treatment effects from the network of the 

four bracket systems estimated using the formulae detailed in the methods above 

are presented in Table 1.10.2. The confidence interval for the mixed estimates is in 

general narrower than the confidence interval for the direct or indirect estimates 

(Table 1.10.2).  

Comparisons Direct evidence Indirect evidence Mixed evidence 

  

Conventional 

versus 

In-Ovation-R -0.12 (0.39)          

[-0.69, 0.45] 

0.18 (0.37)                

[-0.54, 0.90] 

0.04 (0.26)             

[-0.48, 0.56] 

 Damon 0.12 (0.14)         

[-0.16, 0.40] 

-0.18 (0.52)               

[-1.19, 0.83] 

0.10 (0.13)         

[-0.16, 0.36] 

 Smart-Clip 0.16 (0.20)             

[-0.20, 0.52] 

- - 

     

In-Ovation-R 

versus 

Damon -0.06 (0.34)           

[-0.51, 0.39] 

0.24 (0.41)                

[-0.57, 1.05] 

0.06 (0.26)             

[-0.45, 0.57] 

Smart-Clip - 0.28 (0.44)                

[-0.58, 1.14] 

- 

  

Damon versus Smart-Clip - 0.04 (0.24)                

[-0.44, 0.52] 

- 

Note: Direct evidence has been extracted from head-to-head comparisons. Indirect evidence has been 

obtained using the consistency equation (1). Mixed evidence is the result of the weighting average of 

the direct and indirect evidence. In parenthesis we present the standard error of the estimate and in 

square brackets the 95% confidence interval. 

Table 1.10.2 

For the comparison Damon versus In-Ovation-R by combining direct and indirect 

evidence, the variance is reduced by 36%. The results of the conventional meta-

analysis for the observed pairwise comparisons are illustrated in Figure 1.10.5. 
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Figure 1.10.5 

In the network shown in Figure 2 there is only one closed loop of evidence; Damon 

versus In-Ovation-R versus Conventional. To assess the inconsistency in this triangle, 

the comparison of Damon versus In-Ovation-R was randomly chosen from Table 

1.10.1. The inconsistency factor is calculated as 	����� � | � 0.06 � 0.24| � 0.30
 

 

with 95% confidence interval ��0.74, 1.34�. The confidence interval includes zero, 

and hence, there is no indication of statistically significant inconsistency between 

direct and indirect estimate. The interpretation of these results should be viewed 

with caution due to the small number of studies; the confidence intervals for �����  

are wide and include potentially large inconsistency values.  

The estimated mean differences for the basic parameters are: for conventional 

versus Damon ��� � 0.08 with ��� � 0.13, for conventional versus I-Ovation-R 

��� � 0.03 with ��� � 0.26 and for conventional versus Smart-Clip ��� � 0.17 with 

��� � 0.25. These three basic contrasts can be combined to obtain all other 

estimates; for example, to obtain the In-Ovation-R versus Damon estimate formula 

�1� can be used as  ��� � ��� � ��� � 0.08 � 0.03 � 0.05. The results for all 

comparisons are given in Table 1.10.3.  
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Conventional 
0.03           

(-0.54, 0.48) 

0.08          

(-0.33, 0.17) 

0.17           

(-0.66, 0.32) 

-0.12           

(-0.69, 0.45) 
In-Ovation-R 

0.05          

(-0.52, 0.62) 

0.14           

(-0.57, 0.85) 

0.12            

(-0.16, 0.40) 

-0.06         

(-0.51, 0.39) 
Damon 

0.09           

(-0.82, 1.00) 

0.16            

(-0.20, 0.52) 
- - Smart-Clip 

Note: Network meta-analysis mean differences (mm/month) in tooth movement are presented above 

the diagonal, while direct meta-analysis results are presented below the diagonal. Interventions are 

ordered according to their ranking. Comparisons between systems are indicated by the column-

defining bracket versus the rows-defining bracket system. Mean differences above 0 favours the 

bracket system in the column. To obtain mean differences for comparisons in the opposite direction, 

negative values should be converted into positive values, and vice versa. Heterogeneity variance (τ
2 

) 

from network meta-analysis was estimated equal to 0.05 

Table 1.10.3 

The effectiveness of the alignments suggests a rank according to the studied 

outcome. Conventional brackets were ranked as the most effective system in terms 

of alignment, followed by In-Ovation-R, Damon and Smart-Clip. As shown in the 

rankograms (Figure 1.10.6), conventional brackets and In-Ovation-R are more likely 

to be among the first two best options, since they have higher rank probabilities in 

the first two ranks compared to Damon and Smart-Clip. 

 

Figure 1.10.6 
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On the contrary, Damon and Smart-Clip are more likely to be the least good options, 

since they have higher rank probabilities within the last two ranks. Figure 1.10.7 

illustrates the SUCRA value of each alignment in a bar plot.  

 

Figure 1.10.7 

Conventional brackets appear to lead to the most effective alignment with a SUCRA 

value of 68%. These are followed by In-Ovation-R, Damon and Smart-Clip with 

SUCRA values 56%, 43% and 32%, respectively. 

In our review, potential confounders may include use of extractions in the treatment 

plan, methodological design, and the year of the trial.  Methodological design (RCT 

versus CCT) has been shown to have a possible impact on the results [41]. Year of 

trial may be a confounder due to improvements in orthodontic materials utilized, 

trial conduct, outcome assessments, and novelty bias. Due to the limited number of 

studies, it is difficult to evaluate whether the distribution of these confounders is 

comparable across the comparisons. As an example of the subgroup analysis, we 

present the relative effectiveness of the comparisons studied in the RCTs. The mean 

relative effectiveness of the conventional alignment studied in RCTs tend to be larger 

although the large uncertainty does not allow to draw firm conclusions; the relative 

effectiveness of conventional compared to In-Ovation-R is 0.17 (95% CI: -0.70, 1.04) 
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from NMA using only RCTs, while it is 0.03 (95% CI: -0.54, 0.48) irrespective of the 

methodological design. The same is observed for the relative effectiveness of 

conventional compared to Damon (NMA using RCTs: 0.33, 95% CI: -0.25, 1.00, NMA 

irrespective the methodological design: 0.08, 95% CI: -0.33, 0.17). However, the 

mean relative effectiveness of the Smart-Clip compared to conventional seems to be 

lower in the RCTs (NMA using RCTs: 0.05, 95% CI: -1.07, 1.17, NMA irrespective the 

methodological design: 0.17, 95% CI: -0.66, 0.32). 

 

1.11 Clinical interpretation of the findings  

The results from NMA and mixed treatment effects (Tables 1.10.2 and 1.10.3) display 

the mean difference in mm per month of alignment achieved for the different 

bracket comparisons. The NMA results indicate that the conventional appliances 

perform better in terms of alignment efficiency compared to all other systems with a 

greater mean improvement of 0.03, 0.08 and 0.17 mm/month with conventional 

compared to In-Ovation-R, Damon and Smart-Clip, respectively. The estimated 

differences are not statistically significant since the associated 95% confidence 

intervals include the value zero and more importantly the estimates are of little 

clinical importance. If we assume that an average duration for initial alignment is 

around 4 months the results suggest that conventional appliance will be more 

efficient on average anywhere from 0.12 to 0.68 mm over the 4-month period 

compared to the other three brackets. The expected 4 month differences were 

calculated by multiplying by 4 (number of months) the minimum and maximum NMA 

estimates for the comparisons of conventional against the other systems. The results 

should be interpreted with caution as the number of studies is small and the 

associated confidence intervals are relatively wide indicating imprecision of the 

estimated treatment effects. The comparisons among In-Ovation-R, Damon and 

Smart-Clip yielded differences of limited clinical relevance. 
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1. 12 Discussion 

Network meta-analyses offer important advantages over conventional meta-analysis 

increasing the precision of the estimated effect sizes, allowing interventions that 

have not been compared in any trial to be compared, and permitting the creation of 

a hierarchical rank of interventions. NMA should, however, be used with caution 

with the underlying assumptions of the analysis considered carefully. In particular, 

the network should be consistent, with direct and indirect evidence on the same 

comparisons in agreement. Joint analysis of treatments can be misleading if the 

network is substantially inconsistent. Inconsistency may be attributed to an uneven 

distribution of effect modifiers across groups of trials comparing different 

treatments. Therefore, the distribution of clinical and methodological variables 

suspected to be potential sources of either heterogeneity or inconsistency in each 

comparison or specific group of trials should be investigated. 

This is the first reported usage of multiple treatment meta-analysis in orthodontic 

research. Further application of this technique in orthodontics would be of great 

value, particularly as a range of mechanics and treatment alternatives may be 

deployed to address overall malocclusions e.g. increased overjet, or to effect specific 

tooth movements e.g. space closure. Orthodontic treatment also rarely involves 

binary decisions with a range of options possible in most situations [42–44]. 

Individual preferences continue to have an integral role in treatment planning 

decisions, with little uniformity in respect of a range of approaches; consequently, 

NMA is likely to have important application in the future of evidence-based 

orthodontics. 

 

1.13 Conclusions 

The results indicate that the conventional appliances perform better in terms of 

alignment efficiency compared to all other systems with a greater mean 

improvement of 0.03, 0.08 and 0.17 mm/month with conventional compared to In-

Ovation-R, Damon and Smart-Clip, respectively. The estimated differences are not 

statistically significant. 
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The results should be interpreted with caution as the number of studies is small and 

the results are imprecise the estimated differences were small and of limited clinical 

relevance. 

 

Chapter 1 is based on the publication: Pandis N, Fleming PS, Spineli LM, Salanti G. 

Initial orthodontic alignment effectiveness with self-ligating and conventional 

appliances: A network meta-analysis in practice. Am J Orthod Dentofacial Orthop. 

2014 Apr;145(4 Suppl):S152-63. With permission for tables and figures [Elsevier 

License #: 3710771097383] 

 

 

 

  



Chapter 2 

Discrepancies in outcome reporting exist between 

protocols and published oral health Cochrane 

systematic reviews. 

 

2. 1. Introduction 

Systematic reviews (SRs) for interventions provide the basis for evaluating the body 

of evidence and by extension are uniquely influential in leading to healthcare 

recommendations [1, 45]. However, inappropriate practices such as selective 

inclusion of trials, selective reporting of outcomes and results-driven reporting can 

bias estimates of treatment effects culminating in  compromised patient care, 

healthcare decisions and service configuration [46, 47] . Selective outcome reporting 

involving preferential reporting of specific data or outcomes within a study is a 

recognized problem and has been investigated in respect of randomized controlled 

trials (RCTs), in particular [48–52].  

While research on selective reporting has focused both on RCTs and non-randomized 

studies [53, 54] similar issues may arise within SRs [55]. At the systematic review 

level, selective reporting may develop for a variety of reasons, for example, due to 

the use of multiple measurement scales, outcomes or time points [56, 57] and 

selective inclusion of specific outcomes. Arbitrary inclusion of outcomes based on 

post hoc results-driven decisions may bias the conclusions from subsequent 

syntheses [56, 58]. 

A recent systematic review [58] has highlighted among other issues the paucity of 

information on selective reporting based on comparisons between review protocols 

and final systematic review reports. The limited number of meta-epidemiological 

analyses identified were restricted to cystic fibrosis reviews on the Cochrane 

Database of Systematic Reviews (CDSR) prior to 2010 [59], or involved analysis of 

selected issues within the CDSR in three time periods between 2000 and 2008 [60–

62].    
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Historically, with the notable exception of the CDSR, systematic reviews have lacked 

pre-published protocols. This has changed following the relatively recent 

introduction of the PROSPERO database, and publication of SR protocols in isolation 

in a dedicated journal (www.systematicreviewsjournal.com) [63],  with reporting on 

the existence of a pre-published protocol also encouraged within the PRISMA 

guidelines [45] . To our knowledge, while the existence and impact of outcome 

reporting bias within dental SRs has been acknowledged [64], there are no reports 

addressing selective reporting and discrepancies between systematic review 

protocols and final reports within the oral health field. Therefore, the aim of the 

present study was to explore the prevalence and nature of selective reporting and 

factors associated with selective reporting within SRs published by the Cochrane Oral 

Health Group (COHG) in the CDSR by analyzing discrepancies between systematic 

review protocols and final reports.  

 

2.2 Methods 

All systematic reviews in the Cochrane Oral Health Group (COHG) published in the 

CDSR until November, 2014 were screened for final reports and pre-published 

protocols. The COHG was contacted in order to retrieve review protocols that were 

not available in the Cochrane library. Reviews where the protocol could not be found 

as well as those reviews published in duplicate were to be excluded from further 

analysis.  

Data were independently extracted and entered on pre-piloted standardized forms 

for the eligible studies. Initial calibration was performed between the two 

researchers (NP, PSF) on 10 articles. Disagreements were resolved by discussion or, if 

necessary, with adjudication by a third reviewer (KD). Information obtained included 

the number and type of primary and secondary outcomes both within the protocol 

and in the final publication. If a review did not distinguish between primary and 

secondary outcomes [unlabelled outcomes], the first three outcomes listed were 

taken to be the primary outcomes and the rest considered as secondary outcomes. 

Specific details as to whether outcomes present in the protocol were omitted, 

upgraded or downgraded as well as inclusion of outcomes in the final report that 
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were absent from the protocol were recorded.  Data relating to year of publication 

of the protocol and the final report, and any previous versions of the review, number 

of authors, geographical location of the corresponding author, whether the 

collaboration involved a single or multiple centers and subject area were also 

extracted. In addition, information concerning statistical significance was extracted 

for one primary outcome from the reviews with applicable meta-analyses. The 

primary review comparison was assumed for each review [62] according to the 

following hierarchy by selecting that which met the first of the following criteria: (1) 

an intervention comparison described in the protocol as the primary review 

comparison; (2) the first intervention comparison mentioned in the objectives of the 

protocol; (3) an intervention comparison described in the review as the primary 

review comparison; (4) the first intervention comparison mentioned in the objectives 

of the review; (5) the intervention comparison used in the first meta-analysis 

presented in the review. 

 

2.3 Data analysis 

Descriptive statistics were calculated for all included articles related to the following 

variables: geographical representation, number of research centers, number of 

review updates, number of authors and year of publication. The year of publication 

was converted to a binary variable [<2008, > 2008, as from 2008 Cochrane included a 

requirement to declare changes between protocol and review]. Cross-tabulations 

were undertaken to investigate associations between the presence or absence of 

discrepancies and review characteristics. A logistic model was also fitted in order to 

assess and quantify any association of discrepancies between protocol and final 

review and review characteristics. Finally, upgrades, downgrades, new introductions 

and omissions between protocol entries and final reports for all outcomes listed 

were tabulated. Risk ratios were calculated in order to examine the relationship 

between possible discrepancies in the primary outcomes and statistical significance.   

All statistical analyses were conducted with Stata
®
 version 13.1 software (Stata 

Corporation, College Station, Texas, USA). 
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2.4 Results 

Initially 172 titles were identified in the COHG database of which 19 reviews were 

excluded as duplicates [same title and DOI] and one diagnostic review was excluded 

(Figure 2.4.1). From the remaining 152 reviews 116 (76.3%)   had accessible 

protocols next to the review under the ‘‘Protocol and previous versions’’ section on 

the Cochrane Library. The COHG provided the protocols for 36 reviews for which the 

protocols were not available in the Cochrane library. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4.1 

A variety of conditions, interventions and outcomes were considered with the 

highest number of reviews dealing with dental caries, orthodontics, periodontics and 

implantology (Table 2.4.1).   

 

 

 

20 excluded: 

 

• 1 diagnostic review 

• 19 duplicates 

 

 

172 systematic reviews identified in the 

COHG Database 

 

 

152 full-text systematic 

reviews were eligible for full 

data extraction 
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Classification Discrepancy

Total NO NO* YES YES* 

No. No. % No. % 

Anesthesia 1 1 100 0 0

Antibiotics 4 2 50 2 50

Burning mouth syndrome 1 1 100 0 0

Cancer prevention 1 0 0 1 100

Cancer treatment 4 1 25 3 75

Central giant cell granuloma 1 1 100 0 0

Cleft  lip & palate 3 1 33 2 67

Complications of surgery 2 0 0 2 100

Cosmetic therapy 1 1 100 0 0

Dental anxiety 2 1 50 1 50

Dental caries prevention 19 14 74 5 26

Dental caries treatment 20 12 60 8 40

Dentistry practice and systems 1 1 100 0 0

Dry mouth 1 1 100 0 0

Gingivostomatitis 1 1 100 0 0

Halitosis 2 2 100 0 0

Impacted teeth 1 1 100 0 0

Implants and prosthesis 16 7 44 9 56

Maintenance 1 1 100 0 0

Oral care for cancer patients 5 0 0 5 100

Oral hygiene 3 2 67 1 33

Oral lesions 2 2 100 0 0

Oral leukoplakia 1 0 0 1 100

Oral lichen planus 2 0 0 2 100

Oral mucosotis 1 0 0 1 100

Oral pain 9 5 56 4 44

Oral submucous fibrosis 1 1 100 0 0

Oral ulcers 2 1 50 1 50

Orthodontic treatment 24 13 54 11 46

Periodontal disease associated 2 2 100 0 0

Periodontal disease prevention 3 0 0 3 100

Periodontal disease treatment 8 4 50 4 50

Removal of third molars 2 0 0 2 100

Traumatic injury 5 4 80 1 20

Total 152 83 55 69 45

Table 2.4.1 
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The largest proportion of reviews originated in the UK according to the details of the 

corresponding authors (Table 2.4.2). 

Country of origin of corresponding author discrepancy

Total NO NO* YES YES* 

No. No. % No. % 

Argentina 1 1 100 0 0

Bahrain 6 4 67 2 33

Brazil 12 10 83 2 17

China 7 4 57 3 43

Croatia 1 1 100 0 0

Denmark 1 1 100 0 0

Finland 2 1 50 1 50

France 3 2 67 1 33

Germany 2 2 100 0 0

Holland 1 0 0 1 100

Iran 1 1 100 0 0

Ireland 3 2 67 1 33

Italy 6 2 33 4 67

Japan 1 1 100 0 0

Mexico 1 1 100 0 0

Nigeria 1 1 100 0 0

Oman 1 1 100 0 0

Singapore 1 1 100 0 0

South Africa 1 0 0 1 100

Switzerland 1 0 0 1 100

Syria 1 1 100 0 0

Thailand 1 0 0 1 100

UK 95 45 47 50 53

USA 2 1 50 1 50

Total 152 83 55 69 45

Table 2.4.2 

The median number of labelled primary outcomes was 3 (range:  1-11) and 

secondary outcomes was 4 (range: 1-36) both in the protocols and published 

reviews. Overall, 51 protocols (33.6 %) and 34 final reviews (22.4 %) did not 

distinguish between primary and secondary outcomes.  This was less common 

among reviews published after to 2008 compared to those published prior to 2008 

(OR: 0.33, 95% CI: 0.14, 0.75, p=0.01) but no important improvement was observed 
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at protocol level for outcome distinction after 2008 compared to the previous period 

(OR: 0.54, 95% CI: 0.25, 1.16, p=0.11). The distribution of individual discrepancies 

between protocols and reviews per geographical area, single or multicenter 

collaboration, number of review updates, number of authors and publication period 

is presented in Table 2.4.3.  

 Discrepancy p-value 

   

Continent of origin of corresponding author Total no no yes yes  

 No. No. % No. %  

Middle East & Africa 10 7 70 3 30 0.09*

Americas 15 12 80 3 20 

Asia 11 7 64 4 36 

Europe 116 57 49 59 51 

 152 79 52 73 48 

Collaboration between centers  

No 4 3 75 1 25 0.41*

Yes 148 80 54 68 48 

  

Number of review updates  

No updates 104 69 66 35 34 <0.001**

1 update 29 12 41 17 59 

>2 updates 19 2 11 17 89 

  

Number of authors  

2-3 21 11 52 10 48 0.98**

4-5 73 40 55 33 45 

> 6 58 32 55 26 45 

      

Publication period  

<2008 36 24 67 12 33 0.10**

>2008 116 59 51 57 49 

 

Total 152 83 55 69 45 

*Fisher’s exact test, ** Chi2 test 

Table 2.4.3 

According to the multivariable logistic model (Table 2.4.4) the number of review 

updates appears to be associated with discrepancies between final review and 

protocol (OR: 3.29, 95% CI: 1.84, 5.88, p<0.001). Geographical area, single or 

multicenter collaboration and number of authors do not appear to be important 

predictors of discrepancies between protocols and final reports.  
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Table 2.4.4 

The detailed analysis of discrepancies (Table 2.4.5) revealed that the primary 

outcome was not stated in 3.9% (6/152) of protocols but stated in all final reports. In 

69.1% (105/152) of the reviews the primary outcomes were consistent in the 

protocol and the report while secondary outcomes were the same in 56.6% of the 

reviews (86/152). In 11.2% (17/152) of the reviews the primary outcomes were 

downgraded to secondary, in 9.9% of the reviews (15/152) they were omitted and in 

18.4% (28/152) new primary outcomes were introduced. In four reviews out of 152 

(2.6%) a change in the definition was identified. In 2% (3/152) of the reviews 

secondary outcomes were upgraded to primary, 12.5% (19/152) were omitted and in 

30.9% (47/152) new secondary outcomes were introduced. No outcome definition 

change was identified for secondary outcomes.  

 

 

Characteristic OR 95% CI p-value 

    

Number of authors [per unit] 1.12 0.92, 1.36 0.25 

    

Geographical region    

Americas reference - - 

Middle East & Africa 2.02 0.30, 13.75 0.72 

Asia 2.13 0.34, 13.23 0.42 

Europe 2.99 0.76, 11.86 0.12 

    

Number of updates [per unit] 3.29 1.84, 5.88 <0.001 

    

Collaboration between centers    

No reference - - 

Yes 3.18 0.21, 48.16 0.40 



Type of discrepancy   

 n % 

Primary outcome variable not stated in the protocol 6/152 3.9 

Primary outcome variable not stated in the published report 0/152 0.0 

All primary outcome(s) stated in the protocol  is/are not the same as in the published report 47/152 30.9 

One or several primary outcome(s) stated in the protocol is downgraded to secondary in the published report 17/152 11.2 

One or several primary outcome stated in the protocol is/are omitted from the published report 15/152 9.9 

One or several new primary outcome(s) that was/were not stated in the protocol is included in the published report 28/152 18.4 

The definition of one or several primary outcome(s) was different in the protocol  compared to the published report 4/152 2.6 

All secondary outcomes stated in the protocol are not the same as in the published report 66/152 43.4 

One or several non-primary outcome(s) in the protocol is/are changed to primary in the published report 3/152 2.0 

One or several secondary outcome(s) stated in the protocol is/are omitted from the published 19/152 12.5 

One or several new secondary outcome(s) that was/were not stated in the protocol is/are included in the published 

report 

47/152 30.9 

The definition of one or several secondary outcome(s) was different in the protocol compared to the published 

report 

0/152 0.0 

Table 2.4.5
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Overall, 45.4% (69/152) of the reviews presented at least one discrepancy but only in 

14.5% (10/69) were discrepancies justified in the text (Table 2.4.6). 

Author Explanation provided 

  

Guo[65] We have revised the primary and secondary outcomes to make them more precise 

Yengopal [66] Other clinically important outcomes (e.g. gingival health and occlusion) have been 

added as secondary outcomes. Some included papers provided information on 

outcomes deemed to be clinically important to oral health professionals by the 

authors of these trials. 

These outcomes (e.g. gingival health and occlusion) did not appear in the original 

protocol and were added to provide a wider spectrum 

of outcomes that may be considered as useful to clinicians and consumers. 

Rasines Alcaraz [67] Only data on permanent posterior teeth were reported in this review 

In the protocol, survival rate was listed as the primary outcome but the review lists 

failure rate as primary outcome. Failure rate is reported in this review as a proxy for 

survival rate 

Coulthart [68] The primary outcome of ’altered sensation’ in the protocol has been changed to 

’patient-reported altered sensation’ for the review 

Daly [69] We added the primary outcome for treatment of dry socket: time to heal. 

  

Coulthart [70] There have been some changes to the prespecified outcomes and prioritisation of 

outcomes 

Furness[71] The protocol for this review stated that quality of life would be a primary outcome 

for this review. Quality of life is an important outcome, for both patients with oral 

cavity and oropharyngeal cancers and their doctors. In this deadly and disfiguring 

disease, searching for treatments that offer an improvement in both quantity and 

quality of life for patients motivates the large body of research into the management 

of this disease. The search for effective chemotherapies is motivated at least in part 

by the desire to avoid patients having to undergo radical disfiguring surgery with 

resultant loss of function. 

However, as the review has progressed we have found the large quantity of research 

on chemotherapy focused on finding better treatments that prolong overall survival, 

disease free survival and progression free survival. Quality of life is inconsistently 

reported in trials which address a primary outcome of overall survival. Therefore we 

have opted to transfer this outcome to the list of secondary outcomes to be 

considered in future updates of this review as appropriate. 

Glenny[72] Types of outcomes: The protocol for this review stated that quality of life would be a 

primary outcome for this review. Quality of life is an important outcome, for both 

patients with oral cavity and oropharyngeal cancers and their doctors. However, 

quality of life is infrequently and inconsistently reported in trials which address a 

primary outcome of overall survival. Therefore we have opted to transfer this 

outcome to the list of secondary outcomes to be considered in future updates of this 

review as appropriate. 
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Cheng[73] We did not collect data on adverse events from interventions for erosive lichen 

planus by running separate searches looking specifically for adverse effects of 

treatments used. This was an over-ambitious goal and an under-estimation of the 

extensive search required to fulfil this. We added in a secondary outcome (j) 

reduction in target/mean lesion size (for oral lesions), which was measured by two 

studies 

Ashley[74] Adverse events were added as an outcome 

Table 2.4.6 

Of the 152 reviews assessed, 89 did not have a meta-analysis or the meta-analysis 

did not relate to the primary outcomes. Within the remaining reviews the 

distribution of discrepancies for the primary outcome by statistical significance is 

shown in Table 2.4.7.  

 

 Total Significant 

(<0.05) 

Non-significant 

(>0.05) 

Risk Ratio (95% 

CI) 

p-value 

No discrepancy 24 16 8 Reference  - 

Downgrade 9 4 5 0.52 (0.17, 1.58) 0.24 

Upgrade/Inclusion 16 9 7 0.77 (0.36, 1.64) 0.50 

      

      

 Total Significant 

(<0.05) 

Non-significant 

(>0.05) 

Risk Ratio (95% 

CI) 

p-value 

Downgrade 9 4 5 Reference  - 

Upgrade/Inclusion 16 9 7 1.19 (0.65, 2.16) 0.57 

Table 2.4.7 

The risk of reporting significant results was lower for downgraded outcomes [RR: 

0.52, 95% CI: 0.17, 1.58, p=0.24] and upgraded or newly introduced outcomes [RR: 

0.77, 95% CI: 0.36, 1.64, p=0.50]. The risk of a significant result was higher for 

upgraded/new outcomes (RR=1.19, 95% CI: 0.65, 2.16, p=0.57) compared to 

outcome downgrades.  None of the comparisons reached statistical significance. 
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2.5. Discussion 

This meta-epidemiological study attempted to identify discrepancies between 152 

COHG systematic reviews and protocols in order to shed some light on selective 

reporting in oral health systematic reviews. The reviews covered a wide range of 

topics and were produced by authors located predominantly in the UK. Similar 

reviews have been undertaken within Cystic Fibrosis reviews on the CDSR [16] or 

generally within specific issues of the CDSR covering a range of review groups [17-

19]. The most recent of the latter reviews focused on a period up to 2010 [16] 

identifying a discrepancy rate of up to 39%, while an earlier review alluded to a 

discrepancy rate of 22% [17]. Our findings spanning a 16-year period indicate that 

within SRs in the COHG discrepancies continue to be highly prevalent, with a 

prevalence of 45% for primary outcomes. The risk for discrepancy increased with 

increasing number of review updates. This is intuitive as additional outcomes can 

become more or less important over time; moreover, new reviewers may differ from 

previous reviewers in relation to the priority with which they assign to certain 

outcomes. The risk of statistically significant results was lower for both outcome 

downgrades and upgrades/new inclusion compared to outcomes with no 

discrepancy. The finding for upgrades/new inclusions were opposite to what was 

expected.  The risk of statistically significant results, consistent with other studies, 

was higher for outcome upgrades/new inclusions compared to outcome 

downgrades.  None of those finding reach statistical significance however, as data 

was thin. 

Some of these problems with discrepancies between protocols and reviews will be 

addressed when the COHG completes research being undertaken on Core Outcome 

Measures in Effectiveness Trials  (COMET; http://www.comet-initiative.org) which 

will provide a list of core outcomes to be included in reviews being undertaken in 

certain areas of oral health. 

A large number of reviews were captured relative to published previous 

assessments, which have ranged from 46 to 288 SRs [16,17]. Articles were identified 

by just one author in the present study; however, as just a single database was 

searched with articles readily accessible, the risk of selection bias and inappropriate 
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omission of relevant articles is very low. We are, therefore, confident that the 

present findings are a true reflection of the discrepancy rate both for primary and 

secondary outcomes with the Oral Health Group of the CDSR. The Oral Health Group 

relates to reviews published within dentistry and oral and maxillofacial surgery; 

previous meta-epidemiological assessments have confirmed that dental SRs are 

equally susceptible to methodological and reporting weaknesses as other biomedical 

areas [75–78]. It is, therefore, likely that the findings from the present review are 

representative of the CDSR more broadly.  

A large number of discrepancies were identified between protocols and final reports 

for both primary and secondary outcomes; these included introduction of new 

outcomes, upgrades, downgrades, omissions and definition changes. Since 2008, the 

Cochrane Collaboration requires that published reviews disclose discrepancies 

between protocols and reports. In this study a low percentage (14.5%) of outcome 

discrepancies were declared. This figure is in keeping with similar research with 

Kirkham et al. reporting acknowledgement of post hoc changes in just 6% of 64 

reviews found to have discrepancies [17]. However, in a more recent review [16] 

discrepancies were mentioned in 39%, albeit based on a smaller sample of 46 

reviews overall. These figures, however, may indicate a lack of awareness among 

review authors and failure of reviewers to cross-reference final submissions with 

pre-published protocols. While there is ample evidence that SRs published on the 

CDSR are of higher methodological quality than those published elsewhere [79–81] 

the stipulation of disclosure of discrepancies within the CDSR does not appear to 

have had the desired effect either within the COHG or more generally. 

In the present subset, no statistically significant association between alteration in 

outcomes (upgrade from secondary to primary, introduction of new outcomes, 

downgrades) and statistically significant of the meta-analysis results was found. The 

risk for reporting significant results was higher for upgraded or newly introduced 

outcomes compared to downgraded outcomes, although a non-statistically 

significant finding. Kirkham et al. [62] found an increased risk of obtaining a 

significant result with discrepancies such as both new inclusion or upgrade but not 

with downgrades. This inconsistency with our study for only  upgrades/new inclusion 
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of outcomes may be attributed to the relatively small number of included meta-

analyses in the present study but may also relate to the type of relevant outcomes.  

The continued stubbornly high outcome discrepancy rate within the CDSR suggests 

that the prerequisite of delineating changes between protocol and submitted review 

is ineffective. However, external screening by the Cochrane Editorial Unit from 2013 

has helped to ensure these changes are documented and justified in new reviews 

published since September 2013.   

An alternative may be to consider a streamlined approach incorporating checks 

ensuring that outcomes in the review correspond with those delineated in the 

protocols. This approach could be implemented at the editorial level with 

proprietary software.  For example, outcomes from the protocol may be 

automatically transferred to the review. Where authors wish to make changes in the 

review those changes would only be permitted if a declaration for changes field was 

completed. The editor could then be alerted of the outcome changes between 

protocol and review prompting the need for approval and registering the change. 

In terms of predictors, it appears differences between protocols and published 

reviews were more likely with increasing numbers of review updates. This finding is 

intuitive and may reflect the fact that reviews may span periods in excess of a 

decade and may, therefore, involve different author groups. Moreover, there are 

instances of multiple reviews being derived from the same protocol. The correct 

protocols for these “split” reviews were provided by the COHG group office and were 

clearly identified. It may, however, be sensible to consider more regular update of SR 

protocols within the CDSR after a defined time period to mitigate this. 

 

2.6 Conclusions 

Although the requirement to declare outcome changes between protocols and 

reviews which was implemented in 2008 is certainly a positive, there is further 

evidence that discrepancies still exist based on this analysis of SRs published within 

the Oral Health Group since its establishment. Alternative approaches to reduce the 

prevalence of this issue including the use of Core Outcome Sets need to be explored. 
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Chapter 2 is based on the following publication: Pandis N, Fleming PS, Worthington 

H, Dwan K, Salanti G (2015) Discrepancies in Outcome Reporting Exist Between 

Protocols and Published Oral Health Cochrane Systematic Reviews. PLoS ONE 10(9): 

e0137667. doi:10.1371/journal.pone.0137667. Open access journal allows free use 

of published content.  





Chapter 3 

 

The quality of the evidence according to GRADE is 

predominantly low or very low in oral health 

systematic reviews 

 

3.1 Introduction 

Systematic reviews aim to assimilate high-quality evidence on the area of interest in 

a systematic, transparent, and unbiased manner leading to qualitative or 

quantitative synthesis. Quantitative synthesis can produce a more precise estimate 

on the efficacy and safety of a therapy, and can reconcile misunderstandings and 

controversies, and form the basis future trials. Healthcare practitioners should seek 

high quality evidence when searching for answers to clinical questions in relation to 

the effectiveness or otherwise of a proposed intervention. Several meta-

epidemiological studies have been published on the quality of systematic reviews in 

oral health, with evidence to suggest both reporting and methodological deficiencies 

common to systematic reviews within a range of specialty areas; these findings have 

also mirrored analogous research studies in other biomedical areas. [75–77, 79, 82, 

83] However, the overall quality of the existing evidence in oral health has not yet 

been assessed. Moreover, there is increasing concern of a gulf between research 

evidence and its clinical applicability. Patients are not typically conversant in the 

scientific publications but are exercised by the implications of research findings on 

their lives and wellbeing. It has become evident that a system capable of 

simultaneously assessing the quality of the evidence, balancing benefits and harms, 

while accounting for patient preferences and aiding clear treatment 

recommendations is imperative. This approach would resonate both within medicine 

and in dentistry where an increasing number and quality of systematic reviews are 

published.[75–77, 79, 82, 83] 
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Several groups have proposed complex methods for evaluating and translating 

evidence into clinical practice; many of these have been somewhat confusing and 

impractical [84]. The GRADE (Grades of Recommendation, Assessment, 

Development, and Evaluation) initiative, however, has become an accepted 

approach for assessing the evidence and consequently making recommendations 

[85]. The GRADE approach is predicated on a precise clinical question, with 

consideration of all important outcomes within a systematic review prioritizing them 

based on their relative importance.[86] Subsequently, the existing quality of the 

evidence for an outcome from a systematic review is assessed based on a specific 

protocol and graded as high, moderate, low or very low (Table 3.1.1) [87].  

Rank  

High 

++++ 

Further research is very unlikely to change our confidence in the estimate of 

effect 

Moderate 

+++ 

Further research is likely to have an important impact on our confidence in the 

estimate of effect and may change the estimate 

Low 

++ 

Further research is very likely to have an important impact on our confidence in 

the estimate of effect and is likely to change the estimate 

Very low 

+ 

Any estimate of effect is very uncertain 

Table 3.1.1 

While, precursors relied heavily on the overall study design (randomized vs. non-

randomized studies) to evaluate a body of evidence, study design remains important 

within the GRADE assessment, although not the sole arbiter of the quality of 

evidence. Randomized studies provide a higher quality of evidence compared to 

observational studies; however, good quality observational studies are more 

valuable than uncontrolled cases series designs[88]. Randomized controlled trials 

(RCTs) are initially rated as high quality but may be downgraded after accounting for 

study limitations, indirectness, inconsistency, imprecision, and publication bias. 

Observational studies start at low quality but may be upgraded in the presence of a 

large magnitude of effect even after confounding has been considered and dose 

response effect. In the GRADE system, although expert opinion does not command a 
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quality of evidence score, it is considered critical in interpreting, combining and 

placing the available evidence in the correct context[88]. 

The GRADE approach has been endorsed by a large number of societies and 

institutions including the Cochrane Collaboration [89] and has been used in various 

fields of medicine such as allergies, heart disease, oncology, endocrinology and 

respiratory and critical care medicine  [90–93] also being used to appraise the level 

of evidence to support medical interventions in two relatively small prior 

assessments [94] [95].  While GRADE is applicable within the oral health field [96, 

97], there are  no previous reports of an overall assessment of the quality of 

evidence in this area. Therefore, the aim of this study is to assess the quality of the 

evidence in contemporary oral health systematic reviews using GRADE.   

 

3.2 Methods 

Eligible SRs included at least one meta-analysis of at least 2 original studies; only one 

meta-analysis per systematic review was considered. The selected meta-analysis was 

that reporting on the primary outcome or the first or most important reported 

outcome if the primary outcome was not specifically outlined. If meta-analysis of 

more than one primary outcome was available, the meta-analysis including the 

largest number of trials was selected.  

The following pre-specified exclusion criteria were applied: 

- SRs with forest plots without a pooled estimate 

- Duplicate publications, laboratory studies and reviews of animal studies  

- Quantitative synthesis within single arms either due to absence of a control or 

due to analysis of before-after measurements 

- Reviews including meta-analysis, which included the same studies multiple times 

without explanation on whether subgroups were mutually exclusive 

Systematic reviews using network meta-analysis -Diagnostic test accuracy reviews 

or reviews on prognostic factors 
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Systematic reviews published from January 2008 [year of GRADE adoption by the 

Cochrane Collaboration] until the end of 2013 were retrieved from the Oral Health 

Group (OHG) of the Cochrane Database of Systematic Reviews (CDSR, IF: 5.785) and 

by hand searching of 14 general and specialty dental journals (January 2008- 

December 2013) with the highest impact factor (IF) in 2012 (Table 3.2.2).  

  Impact factor N (%)

Journal American Journal of Orthodontics and Dentofacial Orthopedics (AJODO 1.458 5 (5.5%)

 Caries Research (CR) 2.514 1 (1.1%)

 COCHRANE Database of Systematic Reviews: Oral Health Group 

(CDSR-OHG) 

5.785 41 

(45.1%) 

 Clinical Implant Dentistry and Related Research (CIDRR) 3.821 4 (4.4%)

 Clinical Oral Investigations (COI) 2.2 3 (3.3%)

 Clinical Oral Implant Research (COIR) 3.433 5 (5.5%)

 International Journal of Prosthetic Dentistry (IJPD) 1.625 1 (1.1%)

 Journal of Clinical periodontology (JCP) 3.688 7 (7.7%)

 Journal of Dentistry (JD) 3.2 4 (4.4%)

 Journal of Dental Research (JDR) 3.826 4 (4.4%)

 Journal of Endodontics (JOE) 2.929 3 (3.3%)

 Journal of Oral and maxillofacial Surgery (JOMS) 1.521 6 (6.6%)

 Journal of Periodontology (JP) 2.398 7 (7.7%)

Total   91 (100%)

Table 3.2.2 

The titles and abstracts were initially read by one investigator (NP) and all full-text 

articles were retrieved and screened for inclusion. A second screening of the full 

reports was undertaken by one investigator (NP) resulting in exclusion of the reviews 

from further analyses based on the pre-specified exclusion criteria. Information was 

collected from all selected review articles at the review, meta-analysis and trial level 

(Appendix, Table 1).  

The conclusions of selected meta-analyses were assessed using the GRADE approach 

by the first author, who was familiar with GRADE. A second author (PSF) verified the 

ratings; any disagreements were reconciled after discussion. The selected meta-

analyses were assessed in relation to the quality of the evidence scored in the 5 

domains specified within GRADE: Limitations in study design and/or execution (Risk 

of Bias) [88], inconsistency of results [98], indirectness of evidence[99], imprecision 

of results [100], and publication bias [101]. Details on the assessment par domain are 

included in the appendix.  
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3.3 Data Analysis 

The objectives of the statistical analyses were to tabulate frequency distributions of 

specific characteristics in the dental SR sample at the review, and meta-analysis 

levels together with the frequency distributions of the quality of the evidence in 

relation to GRADE for Cochrane and non-Cochrane SRs. Associations between 

SR/meta-analysis characteristics and GRADE assessment were also considered. The 

four-level GRADE rating (high, moderate, low, very low) was converted into a binary 

variable (high/moderate and low/very low) in order to fit a logistic regression model 

to assess potential associations between GRADE rating, impact factor and 

publication year.  GRADE was the dependent variable and impact factor and 

publication year were the examined predictors. All the analyses were performed 

with Stata statistical software version 13.1 (Stata Corporation, College Station, Texas, 

USA). 

 

3.4 Results 

From the 510 SRs initially considered for inclusion in the study, 91 were included in 

the final assessment (Figure 3.4.1). 
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Figure 3.4.1 

 

 
 

510 systematic reviews identified through database 
 
 

352 were excluded: 

 

 No inclusion of meta-analysis 

 
 

155  
Screened further for eligibility based on synthesis of 
comparisons between treatments (experimental or 

observational) 

64 excluded: 

 1 Duplicate 

 1 Laboratory 

 1 Human vs. animal 

 1 Meta-regression 

 3 Network meta-analysis 

 3 Unexplained multiple entry of same trials 

 24 Within arm comparisons or no control 

 30 Cross-sectional & Diagnostic 
 

 
 

91 full-text systematic reviews and meta-analyses were 
eligible for full data extraction 
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The frequencies of SRs per journal were outlined in Table 3.2.2. Fifty SRs were 

included from the selected dental journals and 41 SRs from CDSR; a variety of 

conditions, interventions and outcomes were considered. The number of published 

SRs with meta-analyses increased over time (Figure 3.4.2).  

 

Figure 3.4.2 

Significant differences were found between Cochrane and non-Cochrane reviews in 

respect of the region of authorship, involvement of a methodologist, number of 

collaborating centers, inclusion of GRADE assessment and assessment of harms in 

the outcome category. The Cochrane compared to non-Cochrane reviews are more 

likely to originate in Europe (OR: 14.62, 95% CI: 1.76, 121.19, p=0.01) or Asia (OR: 

1.43, 95% CI: 0.11, 18.00, p=0.78) compared to Americas , to involve authors across 

multiple centers (OR: 5.26, 95% CI: 1.97, 14.09, p=0.001), to include a methodologist 

(p<0.001 ) and a GRADE assessment (p<0.001), and to consider at least one harm in 

the outcomes (OR= 2.66, 95% CI: 1.13, 6.27, p=0.03)  ( Table 3.4.3).” 
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Characteristic Non- Cochrane Review Cochrane Reviews Total Odds Ratio 95% CIs** p-value# 

 N(%) N(%) N(%)    

Continent of first author affiliation       

Americas 10 (20%) 1 (2%) 11 (12%) Reference -  

Europe 26 (52%) 38 (93%) 64(70%) 14.62 1.76, 121.19 0.01 

Other 14 (28%) 2 (5%) 16(18%) 1.43 0.11, 18.00 0.78 

Methodologist involvement       

No 33 (66%) 0 (0%) 33(36%) Reference -  

Yes 17 (34%) 41 (100%) 58(64%) 73.76 9.79, 555.93 <0.001 

Collaboration between centers       

No 26 (52%) 7 (17%) 33(33%) Reference -  

Yes 24 (48%) 34(83%) 58(64%) 5.26 1.97, 14.09 0.001 

GRADE assessment by SR original authors       

No 45 (90%) 17 (41%) 62(68%) Reference -  

Yes 5 (10%) 24(59%) 29(32%) 12.71 4.17, 38.69 <0.001 

At least one harm (outcome) examined       

No 29 (58%) 14(34%) 43(47%) Reference - 0.03 

Yes 21 (42%) 27(66%) 48(53%) 2.66 1.13, 6.27  

Total 50(55%) 41(45%) 91(100%)    

    Table 3.4.3 
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“The Cochrane SRs included only randomized trials but the non-Cochrane reviews 

included both randomized and non-randomized studies and occasionally a 

combination of both designs. Authors of Cochrane reviews were more likely to 

account for clustering effects (OR: 15.62, 95% CI: 2.81, 86.76, p=0.002) often 

encountered in dentistry either in the analysis or discussion and to correctly analyze 

paired data ( OR: 11.25, 95% CI: 11.05, 541.20, p=0.02) compared to non-Cochrane 

reviews (Table 3.4.4).  



Characteristic Non- Cochrane Review Cochrane Reviews Total Odds Ratio 95% CIs
##

 p-value 

 N (%) N (%) N (%)    

Study type       

Randomized 34(68%) 41 (100%) 75 (82%) Not estimable  <0.001
#
 

Non-randomized 5 (10%) 0(0%) 5 (6%) Not estimable   

Mixed 9 (18%) 0 (0%) 9 (10%) Not estimable   

Not-reported 2 (4%) 0 (0%) 2 (2%) Not estimable   

       

Model       

Random 33 (66%) 25 (61%) 58 (66%) Reference - - 

Fixed 17 (34%) 16 (39%) 33 (34%) 1.24 0.53, 2.93 0.62 

       

       

Outcome Type*       

Subjective 6 (12%) 10 (24%) 16 (18%) Reference - - 

Objective 44 (88%) 31 (76%) 75 (82%) 2.37 0.78, 7.20 0.13 

       

Outcome Scale       

Binary 28 (56%) 22 (54%) 50 (56%) Reference -  

Continuous 19 (38%) 15 (37%) 34 (37%) 1 0.42, 2.42 0.99 

Ordinal 3 (6%) 4 (10%) 7 (7%) 1.70 0.34, 8.39 0.52 



Effect measure       

Hazard ratio  (HR) 0 (0%) 2 (5%) 2 (2%) Not estimable  0.83
#
 

Mean difference (MD) 18 (36%) 10 (24%) 28 (31%) Not estimable   

Odds ratio (OR) 9 (18%) 4 (10%) 13 (14%) Not estimable   

Preventive fraction(PF) 0 (0%) 2 (5%) 2 (2%) Not estimable   

Risk difference (RD) 1 (2%) 0 (0%) 1 (1%) Not estimable   

Risk ratio (RR) 19 (38%) 15 (37%) 34 (37%) Not estimable   

Standardized mean difference (SMD) 3 (6%) 8 (19%) 11 (12%) Not estimable   

Total 50(100%) 41(100%) 91(100%)    

Clustering accounted/discussed**       

No 25 (76%) 2 (17%) 27 (60%) Reference - - 

Yes 8 (24%) 10 (83%) 18 (40%) 15.62 2.81, 86.76 0.002 

Total 33 (100%) 12 (100%) 45 (100%)    

Paired design accounted/discussed**       

No 9 (64%) 0 (0%) 8 (35%) Reference   

Yes 5 (36%) 10 (100%) 15 (65%) 11.25 11.05, 541.20 0.02 

Total 14 (100%) 10 (100%) 23 (100%)    

ns = non-significant 

** Significant at 0.01 

#Pearson X
2
 test or Fisher’s exact test 

## P-value based on High/Moderate vs Low/Very Low for GRADE and on No vs Serious/Very serious for the GRADE domain comparisons 

Table 3.4.4  
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A variety of approaches were used for the assessment of the methodological quality 

with the Cochrane risk of bias tool used in 62 out of the 91 SRs. In some SRs, a 

combination of approaches was used and in some instances incorrectly reporting 

guidelines were utilized. 

The overall GRADE rating results based on 4 levels (high, moderate, low and very 

low) are shown in Table 3.4. 5. A more detailed description of the GRADE process is 

shown in the Appendix table 2. The GRADE judgment for Cochrane reviews was re-

assessed independent of the findings of the original review authors. The GRADE 

assessment indicated that only around 20% of the evidence belongs to the 

moderate/high quality category with the remaining SRs at the low/very low level 

(Table 3.4.5).  The distribution of the overall GRADE ratings and ratings for each 

GRADE domain were similar for Cochrane and non-Cochrane reviews (Table3.4. 5). 

The most commonly downgraded domains were those for study limitations and 

imprecision.  The frequency of downgrading by 2 levels (very serious) was higher in 

the non-Cochrane reviews (46%) versus the Cochrane reviews (22%); the former 

include also non-randomized studies (Table 3.4.5).  

 

 

 

 

 

 

 

 

 

 

 

 



59 

 Non- Cochrane Review Cochrane Review Total p-value 
#, ##

 

 N (%) N (%) N (%)  

GRADE rating     

High 2 (4%) 0 (0%) 2 (2%) ns 

Moderate 9 (18%) 11 (27%) 20 (22%)  

Low 24(48%) 19 (47%) 43 (47%)  

Very Low 15(30%) 11 (27%) 26 (29%)  

Domains      

Study limitations/Risk 

of Bias 
     

No 2 (4%) 2 (5%) 4 (4%) ns 

Serious 25(50%) 30 (73%) 55 (60%)  

Very Serious 23(46%) 9 (22%) 32 (35%)  

Inconsistency      

No 34(72%) 31(76%) 65 (71%) ns 

Serious 15(26%) 10(24%) 25 (27%)  

Very Serious 1(2%) 0(0%) 1 (1%)  

Indirectness      

No 50(100%) 38 (93%) 88 (97%) ns 

Serious   0 (0%) 3 (7%) 3 (3%)  

Very serious 0 (0%) 0 (0%) 0 (0%)  

Imprecision      

No 19(38%) 19 (46%) 38 (42%) ns 

Serious 23(46%) 18 (44%) 41 (45%)  

Very Serious 8 (16%) 4 (10%) 12 (13%)  

Publication bias      

Suspected 8 (16%) 0 (0%) 8 (9%) ** 

Unsuspected 42(84%) 41 (100%) 83 (91%)  

GRADE rating as 

reported in the review 
     

High 2 (4%) 0 (0%) 2 (2%)  

Moderate 1 (2%) 9 (22%) 10 (11%)  

Low 0 (0%) 10 (24%) 10 (11%)  

Very Low 2 (4%) 3 (8%) 5 (6%)  

Not reported 45(10%) 19 (46%) 64 (70%)  

Total 50 (100%) 41 (100%) 91(100%)  

Table 3.4.5 
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The inconsistency domain received similar ratings for non-Cochrane and Cochrane 

reviews in agreement with the reported statistical heterogeneity represented by I
2
 

(Figure 3.4.3).  

 

Figure 3.4.3 

A GRADE assessment was included in 5/50 (10%) of the non-Cochrane and in 22/41 

(54%) of the Cochrane reviews, respectively. Only three discrepancies were observed 

among the 27 included in the SRs between the evidence rating found by the initial 

review authors and our re-analysis. One review published [102] in the JCP was based 

a previous CDSR systematic review which did not include a GRADE assessment[103] . 

Logistic regression analysis indicated that neither the journal impact factor (OR=0.92, 

95% CI: 0.68, 1.25, p=0.61) nor the year of publication (OR: 1.17, 95% CI: 0.82, 1.67, 

p=0.40) are important predictors for the quality of the evidence (Reference group: 

low/very low evidence). 
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3.5 Discussion 

This cross-sectional meta-epidemiologic study is the first attempt to evaluate the 

evidence across the oral health field and has exposed that only 20% of the existing 

evidence derived from SRs in relation to primary outcomes is at the moderate or high 

level with no difference between Cochrane and non-Cochrane reviews. This finding 

indicates that 80% of the evidence considered, much of which will form the basis of 

clinical recommendations, is at the low or very low level.  This finding is alarming 

indicating the need to undertake high quality clinical trials in order to reduce the 

uncertainty around therapies in the oral health field. Empirical studies in oral health 

and medicine in general using GRADE to assess the quality of evidence are sparse [94, 

95]. Our study included 91 SRs and covered the entire field of oral health systematic 

reviews; it is likely that the quality of the evidence may vary across, between and 

within healthcare specialties. We were able to identify only two studies across the 

range of biomedical fields where GRADE was applied to assess the quality of the 

evidence. The scope of those studies was limited to hyperbaric oxygen therapy 

indications [95] and  nonsurgical treatment of stress urinary incontinence [94]. In the 

analysis of hyperbaric oxygen treatment[95], the quality of the evidence ranged from 

very low to high depending on the indication with key modifiers identified as risk of 

bias, imprecision and large effect for observational studies.  Similarities with our study 

include reasons for downgrading the quality of the evidence based on risk of bias and 

imprecision. The review on nonsurgical treatment of stress urinary incontinence 

involved assessment of 13 reviews finding that the quality of the evidence ranged 

from low to high depending on the intervention [94].   

Cochrane reviews are considered to be particularly rigorous and are conducted 

according to strict criteria and usually include only randomized studies[79] . In the 

present study, the non-Cochrane reviews had a relatively small proportion of non-

randomized studies; however, the quality of evidence did not differ among the 

groups suggesting the quality of studies populating both Cochrane and non-

Cochrane reviews to be lacking. The two most frequently downgraded domains were 

study limitations and imprecision. This finding was consistent with a recent study 

evaluating the quality of evidence in hyperbaric oxygen therapy [95]. The latter 
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review, however, was also based on a relatively limited subset of 17 reviews, with 

the majority of primary studies (75%) being non-randomized studies
14

. 

In relation to the characteristics of the SRs, Cochrane reviews were more likely to be 

published by European authors, to involve authors across multiple centers, to involve 

a methodologist, and to consider at least a single harm in the outcomes than was the 

case for non-Cochrane reviews. However, the strict methodological and reporting 

criteria and the involvement of a methodologist did not result in higher quality of 

evidence. This is logical as, while Cochrane reviews are likely to be conducted and 

reported to a higher standard, published SRs are based on studies from the same 

pool, regardless of the effect of methodological quality of the review itself, review 

authorship and associated expertise.  

The SRs included a median of 5 meta-analyses, each comprising of a median of 4 

studies. These figures are in keeping with a large survey of the CDSR involving 

analysis of 2,321 SRs which highlighted a median of 6 meta-analyses per review and 

a median of 3 studies per meta-analysis[104]. A similar previous review[105] of 

dental SRs reported a median of 9 studies were included in the largest meta-analysis 

within dental SRs involving 9 dental specialties, with the largest meta-analysis having 

no more than 4 studies in 19% of reviews. Similarly, the largest meta-analysis 

involved a median number of just 2 randomized studies, although that review 

referred back to SRs from as long ago as 1991 when randomized studies were 

considerably less prevalent in oral health than is now the case. In oral health, due to 

the fact that multiple matched or unmatched sites can receive the intervention of 

interest, clustering effects are common. If this is handled improperly during the 

analysis, significant results may arise which are not genuine [106–108]. Additionally, 

a common design which uses matching called split-mouth studies requires 

consideration of the within patient correlations during the synthesis. In split-mouth 

designs, clustering effects can also exist when both interventions are applied within 

the same patient and in the presence of multiple sites per treatment arm as is the 

case with teeth [108, 109]. Studies with clustering effects, paired data or a mixture 

of these were handled more appropriately in the Cochrane SRs.   
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The Cochrane Collaboration adopted GRADE in 2008; this may explain the inclusion 

of a GRADE assessment more frequently in the CDSR with 22/41 (82%) Cochrane SRs 

including a GRADE assessment versus 5/50 (10%) in the non-Cochrane reviews.  We 

conducted our own assessment of GRADE highlighting a discrepancy in only 11% of 

occasions with the rating of the SR authors confirming the reliability of the GRADE 

approach when assessing the evidence [110] .  Other investigators found larger 

inconsistencies during the application of GRADE [111], although the level of 

familiarity of these investigators with GRADE is unclear. In the present study one of 

the investigators who assessed the quality of the evidence had attended a GRADE 

course and both GRADE assessors have implemented GRADE previously in systematic 

reviews.   

Older SRs, time from search to publication and delays in SR updates may lead to 

important differences in included studies compared to more recent reviews [112]. 

Publication year, however, was not found to have a bearing on the quality of the 

evidence in the present study. Similarly, journal impact factor showed no association 

with the quality of the evidence. There is some evidence that SRs published in higher 

impact medical journals are of higher methodological quality [113]; however, this 

does not necessarily translate into higher quality of evidence.  SR methodological 

quality should not be confused with the quality of the evidence, although more 

detailed and broader searches in particular may lead to the identification of more 

eligible studies and potentially lead to higher quality of evidence. 

The present study did not include a cross-section of all oral health SRs but focused 

on the CDSR and dental journals with the highest impact factor, which may have 

potentially influenced the results, although the pool of potential candidate studies 

for inclusion is similar. Nevertheless, the observed findings might represent a best-

case scenario. The several steps of the GRADE assessment may introduce an element 

of inconsistency in the ratings; it is, therefore, important that the complete picture is 

considered along with the judgment made. Rating of study limitations for non-

randomized studies can be problematic especially when the information provided in 

the review is limited. A particularly challenging area to rate is publication bias as it is 

difficult to detect exclusion of eligible studies. Both the description of the literature 
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search, reference to grey literature, trial registries and reference lists of included 

studies during the assessment of publication bias were considered to reach this 

decision. Statistical assessment of publication bias was typically impossible due to 

the small number of included studies in the meta-analyses [114].  It is of interest to 

note that the Agency for Healthcare Research and Quality Evidence based Practice 

Center Program considers publication bias to be an optional domain [115].  

In the present study, one author made the GRADE rating with scores verified by a 

second author.  In a previous study [111] implementation agreement ranged from 

low to high depending on the domain and concluded that both training in GRADE 

and clinical expertise are instrumental in improving consistency in its use. GRADE 

permits judgment in a methodical and transparent way [116] with inconsistencies 

relating to the type and number of outcomes considered during the assessment 

[111].  The approach favors an overall rating which may be considered as a 

continuum hinging on expertise and judgment resulting in a judgment where the 

overall may not be the sum of all parts [116]. Nevertheless, as an incidental finding, 

significant agreement was observed between the ratings made in the constituent 

reviews and in the present cross-sectional study. For the purposes of assessing the 

association between GRADE rating and publication year and impact factor, the 4-

level scale was converted in a 2-level scale. We understand that GRADE uses 4 levels 

for a purpose and presenting the conclusions in a 2-level scale may have limitations. 

The 2-level presentation can help in communicating the results especially when 

applying GRADE for recommendations. 

This study dealt with only one outcome for which meta-analyses were available. A 

more comprehensive approach could have involved consideration of several or all 

outcomes and could have included evidence from qualitative synthesis. However, 

this would have been very difficult to implement given the large number of SRs. 

Furthermore, we feel that inclusion of only the primary or first outcome over a wide 

range of oral health SRs is likely to be a good proxy of the quality of the evidence in 

the field of oral health research.  
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3.6. Conclusions 

Only a small proportion (20%) of the studies assessing interventions in oral health 

was of moderate or high quality according to GRADE. The most common domains 

provoking downgrading of the evidence were study limitations and imprecision 

indicating the need for larger and higher quality trials to inform clinical decisions. 

The lack of robust evidence underpinning dental procedures should prompt a 

concerted drive to conduct funded, high quality clinical trials in order to improve the 

quality of the evidence for accepted but often unproven procedures. 

Chapter 3 is based on the following publication: Pandis N, Fleming PS, Worthington 

H, Salanti G (2015) The Quality of the Evidence According to GRADE Is Predominantly 

Low or Very Low in Oral Health Systematic Reviews. PLoS ONE 10(7): e0131644. 

doi:10.1371/journal.pone.0131644. Open access journal allows free use of 

published content 

 

 

 

 

 

  





Conclusions 

 

The NMA results indicate that the conventional appliances perform better in terms 

of alignment efficiency compared to all other systems with a greater mean 

improvement of 0.03, 0.08 and 0.17 mm/month with conventional compared to In-

Ovation-R, Damon and Smart-Clip, respectively. The estimated differences are not 

statistically significant and more importantly the estimates are of little clinical 

importance. The results should be interpreted with caution as the number of studies 

is small and the associated confidence intervals are relatively wide indicating 

imprecision of the estimated treatment effects. The comparisons among In-Ovation-

R, Damon and Smart-Clip yielded differences of limited clinical relevance. 

Discrepancies between protocols and final reviews were evident for both primary 

and secondary outcomes. Overall, 45.4% of reviews had at least one discrepancy 

with their protocol; these were justified in 14.5% reviews. The risk of reporting 

significant results were lower for both downgraded outcomes and upgraded or 

newly introduced outcomes  compared to outcomes with no discrepancies. The risk 

for reporting significant results was higher for upgraded or newly introduced 

outcomes compared to downgraded outcomes.  None of the comparisons reached 

statistical significance. Alternative solutions to reduce the prevalence of this issue 

may need to be explored. 

The quality of evidence according to GRADE was high/moderate in only 20% of 

meta-analyses with no difference between Cochrane and non-Cochrane reviews, 

journal impact factor or year of publication. The most common domains prompting 

downgrading of the evidence were study limitations and imprecision. Those findings 

suggest that there is a pressing need for more studies of higher quality in order to 

inform clinical decisions thereby reducing the risk of instituting potentially 

ineffective and/or harmful therapies. 

  





Summary in English  

 

1. Initial orthodontic alignment effectiveness with self-ligating and conventional 

appliances: a systematic review and network Meta-Analysis.  

Systematic reviews of well-designed trials constitute a high level of scientific 

evidence and are important for medical decision-making.  Meta-analysis facilitates 

integration of the existing evidence using a transparent and systematic approach 

leading to a broader interpretation of treatment effectiveness and safety than can 

be attained from individual studies. Traditional meta-analyses are limited to 

comparing just two interventions concurrently and are unable to combine evidence 

concerning multiple treatments. A relatively recent extension of the traditional 

meta-analytical approach is network meta-analysis (NMA) allowing, under certain 

assumptions, the quantitative synthesis of all evidence under a unified framework 

and across a network of all eligible trials. NMA combines evidence from direct and 

indirect information via common comparators; interventions can therefore be 

ranked in terms of the analyzed outcome.  In the first part the efficiency in 

orthodontic alignment is compared among different bracket systems under the 

network meta-analysis framework. The NMA results indicate that the conventional 

appliances perform better in terms of alignment efficiency compared to all other 

systems with a greater mean improvement of 0.03, 0.08 and 0.17 mm/month with 

conventional compared to In-Ovation-R, Damon and Smart-Clip, respectively. The 

estimated differences are not statistically significant since the associated 95% 

confidence intervals include the value zero and more importantly the estimates are 

of little clinical importance. If we assume that an average duration for initial 

alignment is around 4 months the results suggest that conventional appliance will be 

more efficient on average anywhere from 0.12 to 0.68 mm over the 4-month period 

compared to the other three brackets. The expected 4 month differences were 

calculated by multiplying by 4 (number of months) the minimum and maximum NMA 

estimates for the comparisons of conventional against the other systems. The results 

should be interpreted with caution as the number of studies is small and the 
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associated confidence intervals are relatively wide indicating imprecision of the 

estimated treatment effects. The comparisons among In-Ovation-R, Damon and 

Smart-Clip yielded differences of limited clinical relevance. 

2. Discrepancies in outcome reporting exist between protocols and published oral 

health Cochrane systematic reviews. 

Inappropriate practices such as selective inclusion of trials, selective reporting of 

outcomes and results-driven reporting can bias estimates of treatment effects 

culminating in compromised patient care, healthcare decisions and service 

configuration. Selective outcome reporting involving preferential reporting of 

specific data or outcomes within a study is a recognized problem and has been 

investigated in respect of randomized controlled trials (RCTs), in particular.  

While research on selective reporting has focused both on RCT s and non-

randomized studies similar issues may arise within SRs. At the systematic review 

level, selective reporting may develop for a variety of reasons, for example, due to 

the use of multiple measurement scales, outcomes or time points and selective 

inclusion of specific outcomes. Arbitrary inclusion of outcomes based on post hoc 

results-driven decisions may bias the conclusions from subsequent syntheses. 

In the second part discrepancies on the analyzed outcomes between protocols and 

published reviews in oral health systematic reviews (COHG) on the Cochrane 

Database of Systematic Reviews (CDSR) were assessed.  

All Systematic Reviews of COHG in CDSR and the corresponding protocols were 

retrieved and information on the reported outcomes was recorded. Data was 

collected at the systematic review level by two reviewers independently.  

One hundred and fifty two reviews were included. In relation to primary outcomes, 

11.2% were downgraded to secondary outcomes, 9.9% were omitted altogether in 

the final publication and new primary outcomes were identified in 18.4% of 

publications. For secondary outcomes, 2.0% were upgraded to primary, 12.5% were 

omitted and 30.9% were newly introduced in the publication. Overall, 45.4% of 

reviews had at least one discrepancy with their protocol; these were justified in 

14.5% reviews. The risk of reporting significant results were lower for both 
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downgraded outcomes [RR: 0.52, 95% CI: 0.17, 1.58, p=0.24] and upgraded or newly 

introduced outcomes [RR: 0.77, 95% CI: 0.36, 1.64, p=0.50] compared to outcomes 

with no discrepancies. The risk for reporting significant results was higher for 

upgraded or newly introduced outcomes compared to downgraded outcomes 

(RR=1.19, 95% CI: 0.65, 2.16, p=0.57).  None of the comparisons reached statistical 

significance 

There is evidence that discrepancies between outcomes on pre-published protocols 

and final reviews continue to be common based on this analysis of SRs published 

within the COHG. Alternative solutions to reduce the prevalence of this issue may 

need to be explored. 

3. The quality of the evidence according to GRADE is predominantly low or very 

low in oral health systematic reviews 

There is increasing concern of a gulf between research evidence and its clinical 

applicability. Patients are not typically conversant in the scientific publications but 

are exercised by the implications of research findings on their lives and wellbeing. It 

has become evident that a system capable of simultaneously assessing the quality of 

the evidence, balancing benefits and harms, while accounting for patient 

preferences and aiding clear treatment recommendations is imperative. This 

approach would resonate both within medicine and in dentistry where an increasing 

number and quality of systematic reviews are published. 

Several groups have proposed complex methods for evaluating and translating 

evidence into clinical practice; many of these have been somewhat confusing and 

impractical. The GRADE (Grades of Recommendation, Assessment, Development, 

and Evaluation) initiative, however, has become an accepted approach for assessing 

the evidence and consequently making recommendations. The GRADE approach is 

predicated on a precise clinical question, with consideration of all important 

outcomes within a systematic review prioritizing them based on their relative 

importance. Subsequently, the existing quality of the evidence for an outcome from 

a systematic review is assessed based on a specific protocol and graded as high, 

moderate, low or very low. 
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In the final part the main objective was to assess the credibility of the evidence using 

Grades of Recommendation, Assessment, Development, and Evaluation (GRADE) in 

oral health systematic reviews on the Cochrane Database of Systematic Reviews 

(CDSR) and elsewhere.  

Systematic Reviews (January 2008-December 2013) from 14 high impact general 

dental and specialty dental journals and the CDSR were screened for meta-analyses. 

Data was collected at the systematic review, meta-analysis and trial level. Two 

reviewers applied and agreed on the GRADE rating for the selected meta-analyses.  

From the 510 systematic reviews initially identified 91 reviews (41 Cochrane and 50 

non-Cochrane) were eligible for inclusion.  The quality of evidence was 

high/moderate in only 20% of meta-analyses with no difference between Cochrane 

and non-Cochrane reviews, journal impact factor or year of publication. The most 

common domains prompting downgrading of the evidence were study limitations 

and imprecision.  

The quality of the evidence in oral health, which likely to be representative of other 

biomedical fields, assessed using GRADE is predominantly low or very low suggesting 

a pressing need for more studies of higher quality in order to inform clinical decisions 

thereby reducing the risk of instituting potentially ineffective and/or harmful 

therapies.  

  



Περίληψη στα Ελληνικά  

 

1. Αποτελεσματικότητα στην μετακίνηση των οδόντων με αυτόδετα και 

συμβατικά ορθοδοντικά αγκύλια: συστηματική ανασκόπηση και μετα-ανάλυση 

δικτύων (ΝΜΑ). 

Συστηματικές ανασκοπήσεις που συμπεριλαμβάνουν υψηλού επιπέδου κλινικές 

μελέτες αποτελούν τη βάση της επιστημονικά τεκμηριωμένης οδοντιατρικής και 

ιατρικής και βοηθούν σημαντικά στην σωστή λήψη αποφάσεων στην κλινική πράξη. 

Η συστηματική ανασκόπηση και Μέτα-ανάλυση διευκολύνει την ενσωμάτωση των 

υφιστάμενων αποδεικτικών στοιχείων χρησιμοποιώντας μια διαφανή και 

συστηματική προσέγγιση που οδηγεί σε μια εγκυρότερη ερμηνεία της 

αποτελεσματικότητας και της ασφάλειας μιας θεραπείας από ό, τι μπορεί να 

επιτευχθεί από μεμονωμένες μελέτες. Παραδοσιακά στις Μέτα-αναλύσεις 

συγκρίνονται μόνο δύο παρεμβάσεις ταυτόχρονα και δεν είναι δυνατός ο  

συνδυασμός πολλαπλών παρεμβάσεων. Μια σχετικά πρόσφατη εξέλι 

ξη στη μετά-ανάλυση επιτρέπει, υπό ορισμένες συνθήκες, το συνδυασμό της 

άμεσης και έμμεσης σύγκρισης των διαφόρων παρεμβάσεων από κλινικές δοκιμές 

που χρησιμοποιούν μια κοινή ομάδα σύγκρισης, οδηγώντας σε μείωση της 

απώλειας πληροφοριών κατά τον υπολογισμό των συγκεντρωτικών εκτιμήσεων. 

Αυτό το είδος της μετά-ανάλυσης έχει ονομαστεί μετά-ανάλυση δικτύων (ΝΜΑ). Η 

εφαρμογή της ΝΜΑ επιτρέπει την ιεράρχηση των διαφόρων παρεμβάσεων, ακόμη 

και αν δεν υπάρχουν άμεσες συγκρίσεις μεταξύ των παρεμβάσεων, αξιοποιώντας 

την μεταβατικότητα (transitivity) των θεραπειών, εφόσον ικανοποιούνται οι 

προϋποθέσεις που απαιτούνται.  

Στο πρώτο μέρος μελετήθηκε η αποτελεσματικότητα στην μετακίνηση των οδόντων 

με αυτόδετα και συμβατικά ορθοδοντικά αγκύλια ακολουθώντας μία ΝΜΑ 

προσέγγιση.  Δέκα κλινικές δοκιμές συμπεριελήφθησαν στην και τα αποτελέσματα 

ΝΜΑ δείχνουν ότι οι συμβατικές συσκευές έχουν καλύτερες επιδόσεις σε σύγκριση 

με όλα τα άλλα συστήματα με μεγαλύτερη μέση βελτίωση κατά  0.03, 0.08 και 0.17 

χιλιοστά / μήνα με τα συμβατικά αγκύλια σε σχέση με τα In-Ovation-R, Damon και 
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Smart-clip αγκύλια, αντίστοιχα. Οι εκτιμώμενες διαφορές δεν είναι στατιστικά 

σημαντικές και το πιο σημαντικό, οι εκτιμήσεις είναι μικρής κλινική σημασίας. Τα 

αποτελέσματα πρέπει να ερμηνευτούν  με προσοχή, δεδομένου ότι ο αριθμός των 

μελετών είναι μικρός και τα διαστήματα εμπιστοσύνης είναι σχετικά μεγάλα.  

2. Διαφορές στην αναφορά αποτελέσματος μεταξύ των πρωτοκόλλων και 

δημοσιευμένων συστηματικών ανασκοπήσεων της  Cochrane Οral Ηealth Group 

(COHG). 

Πρακτικές όπως η επιλεκτική επιλογή κλινικών δοκιμών και επιλεκτική αναφορά 

αποτελεσμάτων μπορεί να οδηγήσει σε λανθασμένες εκτιμήσεις των 

αποτελεσμάτων μιας θεραπείας με πιθανές βλαβερές συνέπειες για τους ασθενείς. 

Ενώ η έρευνα για την επιλεκτική αναφορά έχει επικεντρωθεί τόσο σε 

τυχαιοποιημένες και μη κλινικές μελέτες παρόμοια προβλήματα μπορεί να 

προκύψουν και με τις συστηματικές ανασκοπήσεις. 

Στο δεύτερο μέρος αναλύονται αποκλίσεις στις εκβάσεις μεταξύ των πρωτοκόλλων 

και δημοσιευμένων συστηματικών ανασκοπήσεων της  Cochrane Οral Ηealth Group. 

Όλες οι συστηματικές ανασκοπήσεις της COHG και τα αντίστοιχα πρωτόκολλα 

ανακτήθηκαν και πληροφορίες σχετικά με τις εκβάσεις που αναφέρθηκαν 

καταγράφηκαν. Τα δεδομένα ανεξάρτητα συγκεντρώθηκαν από δύο κριτές. 

Εκατόν πενήντα δύο συστηματικές ανασκοπήσεις συμπεριελήφθησαν. Σε σχέση με 

τις κύριες εκβάσεις, το 11.2% είχαν υποβαθμιστεί σε μη κύριες εκβάσεις, το 9.9% 

είχαν παραλειφθεί εντελώς στην τελική δημοσίευση και εισαγωγή νέων κυρίων 

εκβάσεων εντοπίστηκε στο 18.4% των δημοσιεύσεων. Για τις μη κύριες εκβάσεις, 

2.0% αναβαθμίστηκαν σε κύριες, 12.5% είχαν παραλειφθεί και 30.9% ευρέθησαν 

μόνο στη τελική δημοσίευση. Συνολικά, 45.4% των τελικών ανασκοπήσεων  είχαν 

τουλάχιστον μία διαφορά σε σχέση με τους πρωτόκολλο – αναφορά της διαφοράς 

δόθηκε μόνον στο 14.5%  εξ αυτών. Ο σχετικός κίνδυνος αναφοράς στατιστικά 

σημαντικών αποτελεσμάτων ήταν χαμηλότερος για υποβαθμισμένες [RR: 0.52, 95% 

CI: 0.17, 1.58, p = 0.24] και αναβαθμισμένες ή νεοεισαχθείσες  εκβάσεις [RR: 0,77, 

95% CI: 0,36, 1,64, p = 0.50] σε σχέση με εκβάσεις χωρίς αποκλίσεις. Ο σχετικός 

κίνδυνος αναφοράς στατιστικά σημαντικών αποτελεσμάτων ήταν υψηλότερος για 
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και αναβαθμισμένες ή νεοεισαχθείσες  εκβάσεις σε σχέση με υποβαθμισμένες 

εκβάσεις (RR = 1,19, 95% CI: 0,65, 2,16, p = 0,57). Καμία από τις συσχετίσεις δεν 

ήταν στατιστικά σημαντική. 

3. Η ποιότητα της επιστημονικής τεκμηρίωσης σύμφωνα με την προσέγγιση 

GRADE είναι κυρίως χαμηλή ή πολύ χαμηλή στις συστηματικές ανασκοπήσεις στο 

χώρο της Στοματικής Υγείας 

Υπάρχει αυξανόμενη ανησυχία για το χάσμα μεταξύ έρευνας και κλινικής 

εφαρμογής. Έχει καταστεί προφανές ότι ένα σύστημα ικανό να επιτρέψει 

ταυτόχρονα την αξιολόγηση της ποιότητας των ερευνητικών αποτελεσμάτων, 

εξισορροπώντας οφέλη και κινδύνους, και λαμβάνοντας υπό όψιν τις προτιμήσεις 

του ασθενούς είναι αναγκαίο.  

Αρκετές ομάδες έχουν προτείνει πολύπλοκες μεθόδους για την αξιολόγηση και 

μετάφραση των ερευνητικών αποτελεσμάτων στην κλινική πρακτική. Η 

πρωτοβουλία GRADE (Grades of Recommendation, Assessment, Development, and 

Evaluation), έχει καταστεί αποδεκτή προσέγγιση για την εκτίμηση των ερευνητικών 

αποτελεσμάτων και τη διατύπωση συστάσεων κλινικών οδηγιών.  

Στο τελευταίο μέρος ο κύριος στόχος ήταν να εκτιμηθεί η αξιοπιστία των 

ερευνητικών αποτελεσμάτων σύμφωνα με το GRADE σε συστηματικές 

ανασκοπήσεις στη βάση δεδομένων Cochrane (CDSR-COHG) και αλλού. 

Δεδομένα από συστηματικές ανασκοπήσεις (Ιανουάριος 2008 - Δεκέμβριος 2013) με 

Μέτα-αναλύσεις από τα 14 σημαντικότερα οδοντιατρικά περιοδικά και  CDSR -

COHG συλλέχθηκαν από δύο αξιολογητές.  

Από τις διαθέσιμες 510 συστηματικές ανασκοπήσεις επελέγησαν 91 (41 Cochrane 

και 50 μη-Cochrane) για περαιτέρω εξαγωγή δεδομένων. Η ποιότητα των 

αποδεικτικών στοιχείων ήταν υψηλή / μέτρια μόνο στο 20% των Μέτα-αναλύσεων 

με καμία διαφορά μεταξύ Cochrane και μη Cochrane ανασκοπήσεων, impact factor  

περιοδικού ή έτος δημοσίευσης. Οι πιο συχνοί λόγοι υποβάθμιση των 

αποτελεσμάτων  ήταν οι περιορισμοί στο σχεδιασμό της μελέτης (study limitations) 

και η χαμηλή ακρίβεια των αποτελεσμάτων (imprecision). 
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Number of  non-randomized trials included in the SR 

Number of cases-series included in the SR 

Number of observational studies (cohort, case-control) included in the SR-cross-sectional excluded 

Number of parallel RCTs included in the SR 

Number of cross-over RCTs included in the SR 

Number of cluster RCTs included in the SR 

Number of split-mouth RCTs included in the SR 

Total number of studies included in SR 

Total number of meta-analyses included in SR 



M
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ta
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n
a
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si

s 
le

v
e

l 
Number of trials in selected meta-analysis 

Identification of meta-analysis selected for full data extraction 

Applied intervention in the selected meta-analysis 

Category of applied intervention in the selected meta-analysis 

Control therapy applied in the selected meta-analysis 

Category of applied control in the selected meta-analysis 

Outcome for selected meta-analysis 

Type of outcome: subjective or  objective 

Outcome scale: continuous or binary 

Approach implemented by SR authors to assess methodological quality: i.e. Cochrane ROB; Jadad scale 

Overall risk of bias assessment at meta-analysis level: high; unclear; low: if one or more domains at high or unclear  ROB declare as  

high or unclear ROB and low if all trials at low ROB 

Total sample size when sample size per group break down was not available 

Intervention mean effect per trial included in the selected meta-analysis 

Intervention  standard deviation (sd) of the mean effect per trial included in the selected meta-analysis 

Intervention sample size per trial included in the selected meta-analysis 

Control mean effect per trial included in the selected meta-analysis 

Control  standard deviation (sd) of the mean effect per trial included in the selected meta-analysis 

Control sample size per trial included in the selected meta-analysis 

Intervention events per trial included in the selected meta-analysis 

Intervention sample size per trial included in the selected meta-analysis 

Control events per trial included in the selected meta-analysis 

Control sample size per trial included in the selected meta-analysis 

Model used for meta-analysis: fixed; random 

Effect size value per trial included in the selected meta-analysis and pooled 

 

Effect size type: OR; RR ;HR; MD ; SMD 

Lower CI bound  of effect size value per trial included in the selected meta-analysis and pooled 

Upper CI bound  of effect size value per trial included in the selected meta-analysis and pooled 



I
2
 value for statistical heterogeneity 

Accounting for paired data in the case of inclusion of split-mouth designs: not discussed or accounted for in the analysis; discussed 

and/or accounted for in the analysis 

Accounting for clustering effects  in the case of inclusion of clustered designs: not discussed or accounted for in the analysis; discussed 

and/or accounted for in the analysis in the trials 

  

T
ri

a
l 

le
v

e
l 

Study design of trials included in the selected meta-analysis: parallel; split-mouth; cross-over;  

Study type included in the meta-analysis: RCT; CCT ; case-series; cohort; case-control 

Author's name of trials included in the selected meta-analysis 

Allocation concealment  risk of bias (ROB) assessment: high; unclear; low 

Blinding risk of bias assessment: high; unclear; low 

Attrition risk of bias assessment: high; unclear; low 

Selective outcome reporting  risk of bias assessment: high; unclear; low 

Other limitations risk of bias assessment [stopping early for benefit; non- validated outcome measures; carry-over effect; recruitment 

bias in clustered trials] : high; unclear; low 

Overall risk of bias assessment at trial level: high; unclear; low: if one or more domains at unclear or high ROB declare as unclear or high 

ROB and low otherwise 

G
R

A
D

E
 a

ss
e

ss
m

e
n

t 

Study limitations:  If most trials at low ROB=no downgrade for limitations of design; If most trials at unclear ROB= downgrade for 

limitations of design by 1 level; If most trials at high ROB= downgrade for limitations of design by 2 levels. 

Inconsistency:  1 or 2 levels of downgrade depending on clinical & methodological heterogeneity  (PICO), statistical heterogeneity, 

Confidence interval overlap 

Indirectness:  1 or 2 levels of downgrade depending on whether  or not head-to-head comparisons were used 

Imprecision: 1 or 2 levels of downgrade depending on statistical heterogeneity, CI overlap and inclusion of benefits and harms in the CI 

Publication bias: suspected or unsuspected based on completeness of search strategy, formal statistical assessment and SR authors’ 

comments 

Outcome Importance: not important; important but not critical; critical. Refers to selected outcome and based on importance relative 

to intervention. i.e. implant failure critical but clinical attachment loss may be important but not 

Effect size: if effect is strong applicable for observational studies RR>2 or <0.5;  RR>5 or RR<0.2 

GRADE rating in this review: High, moderate, low, very low 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

GRADE reported by SR authors (if provided): High, moderate, low, very low 

RCTs=Randomized controlled trials; CCT=Controlled clinical trial implying non-randomized; SR=Systematic review; ROB=Risk of bias; CI=Confidence 

interval; OR=Odds ratio; Risk ratio ;Hazard ratio; Mean difference ; Standardized mean difference 
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author Study type Study 

limitations 

inconsistency indirectness Imprecision Publication 

bias 

GRADE GRADE 

in SR 

Chen[1] Mixed serious no no serious undetected low nr 

Fleming[2] Randomized serious no no no undetected high high 

Fleming[3] Randomized no no no no undetected high high 

Kaklamanos[4] Randomized serious no no serious undetected low nr 

Marsico[5] Randomized serious no no no undetected moderate nr 

Santos[6] Randomized very 

serious 

no no no undetected low nr 

Alsabeeha[7] Mixed very 

serious 

no no very serious undetected very low nr 

Del Fabbro[8] Mixed very 

serious 

no no no undetected moderate nr 

Del Fabbro [9] Non-

randomized 

very 

serious 

no no very serious undetected low nr 

Safii[10] Non-

randomized 

very 

serious 

no no serious undetected low nr 

Marathiotou[11] Non-

randomized 

very 

serious 

no no no undetected low nr 

Mickenautsch[12] Non-

randomized 

very 

serious 

no no serious undetected low nr 

Shabazfar[13] Mixed very 

serious 

serious no serious detected very low nr 

Atieh[14] Mixed very 

serious 

no no no undetected moderate nr 

Emami[15] Randomized serious serious no serious undetected very low nr 

Rocuzzo[16] Randomized serious no no serious detected low nr 

Sanz [17] Mixed very 

serious 

no no very serious undetected very low nr 

Thoma[18] Randomized serious serious no very serious detected very low nr 

Agarwal[19] Randomized serious no no serious undetected low nr 

Ashley[20] Randomized serious no no serious undetected low moderate 

Bessel[21] Randomized serious no no serious undetected low nr 

Chambrone[22] Randomized very 

serious 

serious no serious undetected very low nr 

Cooper[23]  Randomized serious no no serious undetected low low 

Daly[24] Randomized serious no no no undetected moderate moderate 

Deacon[25] Randomized serious no no no undetected moderate nr 

Eberhard[26] Randomized serious no no no undetected moderate nr 

Esposito1[27] Randomized serious no no very serious undetected low nr 

Esposito2[28] Randomized serious serious no no undetected low low 

Esposito3[29] Randomized serious no no serious undetected low moderate 

Esposito4[30] Randomized serious no no serious undetected  low low 

Esposito5[31] Randomized serious no no serious undetected very low nr 

Esposito6[32] Randomized serious no no very serious undetected very low nr 

Esposito7[33] Randomized very 

serious 

no no very serious undetected very low nr 

Esposito8[34] Randomized serious no no no undetected moderate moderate 

Furness1[35] Randomized serious no serious no undetected very low very low 

Furness2[36] Randomized serious no no serious undetected low low 

Furness3[37] Randomized very 

serious 

no serious no undetected low nr 

Glenny1[38] Randomized serious no no no undetected moderate nr 

Glenny2[39] Randomized very 

serious 

serious serious no undetected low low 
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Hu[40] Randomized serious no no serious undetected low low 

Jambi[41] Randomized serious serious no serious undetected very low very low 

Tubert-Jeannin[42] Randomized serious no no no undetected moderate nr 

Lodi[43] Randomized very 

serious 

no no no undetected moderate moderate 

Marihno[44] Randomized serious no no no undetected moderate moderate 

Martharou[45] Randomized serious serious no no undetected low nr 

Millett[46] Randomized no serious no serious undetected low nr 

Nasser[47] Randomized serious no no very serious undetected low nr 

Ricketts[48] Randomized serious no no no undetected moderate moderate 

Rigon[49] Randomized very 

serious 

no no serious undetected very low nr 

Ahovuo-Saloranta[50] Randomized no no no no undetected moderate moderate 

Sambunjak[51] Randomized serious serious no serious undetected very low very low 

Shi[52] Randomized serious no no no undetected moderate moderate 

Simpson[53] Randomized serious no no serious undetected low low 

Thiruvenkatachari[54] Randomized serious serious no no undetected low low 

Thongprasom[55] Randomized very 

serious 

no no serious undetected low nr 

Watkinson[56] Randomized serious serious no no undetected low low 

Worthington[57] Randomized very 

serious 

serious no no undetected very low nr 

Worthington[58] Randomized very 

serious 

no no serious undetected very low nr 

Worthington[59] Randomized serious no no serious undetected low low 

Atieh[60] Randomized serious no no serious undetected low nr 

Annibali[61] Randomized very 

serious 

serious no no undetected low nr 

Bouziane[62] Randomized very 

serious 

serious no no detected very low nr 

Cairo[63] Randomized very 

serious 

no no no undetected low nr 

Chambrone[64] Randomized serious no no serious detected low nr 

Eberhard[65] Randomized serious no no very serious undetected low nr 

Kunnen[66] Randomized serious no no serious undetected low nr 

Sgolastra[67] Randomized serious serious no no undetected low nr 

He[68] Randomized serious no no serious undetected low nr 

Jung[69]  Randomized serious no no serious undetected low nr 

Katyal[70]  Randomized serious no no no undetected moderate nr 

Schwendicke[71] Randomized very 

serious 

serious no very serious undetected very low very low 

Cruz[72] Randomized very 

serious 

very serious no serious undetected low nr 

Long[73] Randomized very 

serious 

no no no undetected low nr 

Schwendicke[74] Randomized very 

serious 

no no no undetected moderate moderate 

Stoecklin-

Wasmer[75] 

Randomized very 

serious 

serious no no detected very low nr 

Gillen[76] Not reported serious serious no no undetected moderate nr 

Su[77] Randomized serious no no serious undetected low nr 

Tsesis[78] Randomized serious no no very serious detected very low nr 

Dan[79] Mixed serious no no no undetected moderate nr 
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Katsnelson[80] Non-

randomized 

very 

serious 

no no serious undetected very low nr 

Carrasco-labra[81] Randomized serious serious no serious undetected very low very low 

Li[82] Randomized serious serious no serious undetected low nr 

Brignardello-

Petersen[83] 

Randomized very 

serious 

no no serious undetected very low nr 

Yu[84] Randomized serious no no serious undetected low nr 

atieh[85] Mixed very 

serious 

no no very serious detected very low nr 

darby[86] Mixed no no no serious undetected moderate nr 

koop[87] Randomized very 

serious 

serious no serious undetected very low nr 

kotsovilis[88] Not reported serious serious no no undetected low nr 

lin[89] Randomized serious no no no undetected moderate nr 

sgolastra[90] Randomized very 

serious 

no no serious undetected very low nr 

sohrabi[91] Randomized serious no no serious undetected low nr 
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Detailed explanation for assessing the level of evidence using the GRADE approach 

[1–5] 

Limitations in study design (Risk of bias) was assessed in the following domains: 

allocation concealment, blinding (participants and assessors), especially in the 

presence of subjective outcomes, attrition, selective outcome reporting and other 

limitations ( Stopping early for benefit, use of non-validated outcome measures such 

as patient reported outcomes, carry-over effect in cross-over designs and 

recruitment bias in cluster randomized designs). The assessments for the study 

limitations in the above domains was be based on the Cochrane Collaborations’ risk 

of bias tool recommendations)[6] .  A rating of high, unclear or low risk of bias was 

assigned per domain, per trial overall and across all trials included in the selected 

met-analysis. Overall trial rating as high, unclear or low was done as follows: if one or 

more domains at unclear or high ROB declare as unclear or high ROB respectively, 

otherwise rating is low risk of bias. Across studies, a summary assessment is rated as 

low risk of bias when most information is from studies at low risk of bias, unclear risk 

of bias when most information (amount of information: sample size, number of 

events etc and not the number of studies) is from studies at low or unclear risk of 

bias, and high risk of bias when the proportion of information is from studies at high 

risk of bias sufficient to affect the interpretation of the results. Consequently, for low 

overall risk of bias no downgrade was implemented and for serious or very serious a 

1 and 2 levels of downgrading was applied respectively.   

Inconsistency: In the presence of heterogeneity or variability of results across 

included studies in the assessed meta-analysis, failure of plausible explanation for 

the observed heterogeneity is a reason for downgrading for inconsistency. Study 

methods and associated bias, variability of point estimates, confidence interval 

overlap and statistical criteria such as heterogeneity tests (p-value for heterogeneity 

and I
2
) were considered during the assessment. A rough guideline, however not 

restrictive, given the effect of sample size on the value of I
2
, would be: I

2
<40% is low, 

30-60% may be moderate, 50-90% may be substantial, and 75-100% is regarded as 

considerable[7]. Minor difference in direction with overlapping confidence intervals 
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will not result in a downgrade. A 3-point rating was utilized corresponding to no 

inconsistency, serious inconsistency, very serious inconsistency. 

Indirectness: Reasons for a change in the rating of indirectness included no head-to-

head comparisons and evidence derived from studies with different participants, 

interventions and outcomes to the question being addressed by the SR. A 3-point 

rating was be utilized corresponding to no indirectness, serious indirectness, very 

serious indirectness. Surrogate outcomes generally result in a 1-point downgrade, 

whereas additional issues in the other areas (participants, interventions, indirect 

comparisons) resulted in a 2- point downgrade.  

Imprecision: Studies of small size and limited number of events result in imprecise 

estimates with wide confidence intervals. The optimal information size (OIS) criterion 

suggest that if the total number of patients included in the systematic review is less 

than the number of patients generated by a conventional sample calculation for a 

single adequately powered trial, a possible downgrade due to the likelihood of 

imprecision should be considered. The OIS guidelines according to GRADE for 

potentially downgrading the quality of the evidence are discussed below for binary 

and continuous outcomes: 

Dichotomous outcomes 

-total sample size is lower than the calculated optimal information size (OIS), unless 

sample size is very large (at least 2000 or perhaps 4000 patients). 

-If the 95% CI excludes a relative risk of 1 and the total number of events exceeds the 

OIS, precision criterion is considered adequate. If the 95% confidence intervals 

ranges from unimportant to important benefits and from unimportant to important 

harms, GRADE recommends downgrading the quality of evidence when appreciable 

benefit or harm are of 25% relative risk reduction or relative risk increase, 

respectively.  

-An exception exists if event rates are very low. In this case 95% CIs around relative 

effects can be very wide; however, 95% CIs around absolute effects may be narrow. 

In this scenario the quality of evidence may not be downgraded for precision. 

Additionally, if the number of patients is sufficiently large, it is probable that 
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prognostic balance has been achieved and downgrading based on imprecision is not 

appropriate. The inference of unimportance should be considered over the 

appropriate follow-up duration, since a small number of events over a short follow-

up may be misleading.  

-If the sample size is large enough and there is an apparent treatment effect with a 

satisfactory CI there is no need to apply the OIS. 

-SR quality of the evidence was not downgraded based on the balance between 

desirable and undesirable effects; this decision belongs to the guideline developers. 

Therefore, precision judgment should not be focused on the threshold indicating the 

clinical importance of the effect but on OIS. If OIS is not met, a downgrade is 

warranted unless the sample size is very large. If the criterion is met and the 95% CI 

around the effect excludes 1 there is no need to downgrade for imprecision 

Continuous outcomes 

-95% CI includes no effect and upper and lower CI bounds cross the minimal 

important clinical difference (MID) for harm or benefit 

-if the MID is not known or use of different outcome measures is required for 

calculation of an effect size, GRADE recommends downgrading if the upper or lower 

confidence limit crosses an effect size of 0.5 in either direction. 

-use OIS 

Again a 3-point scale was utilized corresponding to no imprecision, serious 

imprecision, and very serious imprecision. Grading for imprecision was outlined 

earlier in detail. 

Publication bias: Inclusion of small studies only in combination with industry 

sponsorship resulted in a downgrade. Publication bias was assessed by examining 

search methods and funnel plot asymmetry (if available). Industry sponsorship or 

suspicion of industry sponsorship and/or other conflicts of interest may also increase 

the likelihood of downgrade. Additional parameters that may influence the decision 

to downgrade include inclusion of small studies only, a relatively recent RCT or a 

number of RCTs assessing a new treatment and a less than comprehensive search for 
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studies; for example, failing to search for unpublished trials. A 2-point rating was 

assigned representing either undetected or strongly suspected publication bias. 

Absence of publication bias is difficult to confirm; it is similarly difficult to decide on a 

threshold at which to downgrade in view of publication bias. In view of these 

challenges, GRADE suggests use of the terms ‘‘undetected’’ and ‘‘strongly 

suspected’’ to describe the risk of publication bias. Given the uncertainty in the 

presence or absence of publication bias, GRADE suggests rating down a maximum of 

one level (rather than two) for suspicion of publication bias. For Cochrane reviews 

there is a trial search coordinator and therefore we assumed that the search was 

sufficient. We examined the publication bias section and downgraded if the authors 

stated suspicion on publication bias. For non-Cochrane reviews we considered 

searched databases, gray literature, reference hand search and author’s statements 

in the review in order to decide on downgrading on this domain.   
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