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Abstract
Background
Lack of effective peer-review process of predatory journals, resulting in more ambiguity in reporting, language and incomplete descriptions of processes might have an impact on the reliability of PEDro scale. The aim of this investigation was to compare the reliability of the PEDro scale when evaluating the methodological quality of RCTs published in predatory (PJs) and non-predatory (NPJs) journals, to more confidently select interventions appropriate for application to practice.

Methods
A selected sample of RCTs was independently rated by two raters randomly selected among 11 physical therapists. Reliability of each item of the PEDro scale and the total PEDro score were assessed by Cohen’s kappa statistic and percent of agreement and by Intraclass Correlation Coefficients (ICC) and the Standard Error of Measurement (SEM), respectively. The Chi-square test was used to compare the rate of agreement between PJs and NPJs.

Results
A total number of 298 RCTs were assessed (119 published in NPJs). Cronbach’s alphas were .704 and .845 for trials published in PJs and NPJs, respectively. Kappa values for individual scale items ranged from .14 to .73 for PJs and from .09 to .70 for NPJs. The ICC was .537 (95% CI .425—.634) and .729 (95% CI .632-.803), and SEM was 1.055 and 0.957 for PJs and NPJs, respectively. Inter-rater reliability in discriminating between studies of moderate to high and low quality was higher for NPJs (k = .57) than for PJs (k = .28).

Conclusions
Interrater reliability of PEDro score of RCTs published in PJs is lower than that of trials published in NPJs, likely also due to ambiguous language and incomplete reporting. This might make the detection of risk of bias more difficult when selecting interventions appropriate for application to practice or producing secondary literature.
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Introduction
Randomized controlled trials (RCTs) are traditionally considered the gold standard for examining the efficacy of interventions, and the assessment of the quality of these types of studies helps to select the best clinical literature. The Physiotherapy Evidence Database (PEDro) scale is one of the most frequently used scales aimed to assess the methodological quality of RCTs in systematic reviews of interventions in physiotherapy and other fields, including medicine, nutrition and speech pathology [1]. The PEDro Scale assesses 11 items related to the study internal validity and statistical reporting, except for the first one (eligibility criteria), which is not computed in the total score. Each item is scored as either present (1) or absent (0), leading to a maximum score up to 10. A trial is considered of moderate to high quality if it scores at least 6/10 [2], though other criteria have been suggested thereafter [3]. The reliability of the scale was investigated in previous studies including trials in the field of Physiotherapy indexed in PEDro database [4, 5]. The reported ICC values ranged from 0.55 (95% confidence interval [CI]: 0.47—0.65) for the original scale [4], to 0.82 (95% CI: 0.70 – 0.89) for the Portuguese version of the Scale [5]. The reliability of the PEDro scale was also assessed in a sample of 100 RCTs included in the OTseeker, a database focused on Occupational Therapy field and modelled on PEDro [6]. The authors reported an ICC of 0.71 (95% CI 0.59 – 0.83). More recently, Yamato et al. [7] reported an ICC of 0.80 (95% CI 0.68—0.88) in a sample of trials evaluating pain medication for chronic spinal pain or osteoarthritis. A study comparing the reliability of the PEDro scale when used to assess pharmacological and nonpharmacological studies found similar values for the two fields (all studies: ICC = 0.91, 95% CI 0.83-0.94; pharmacological studies: ICC = 0.89, 95% CI 0.78-0.95; nonpharmacological studies: ICC = 0.91, 95% CI 0.84-0.952) [8]. However, among the quoted literature only Shiwa et al. [5] also estimated the measurement error, finding a SEM = 0,58 for the Portuguese version of the PEDro scale. The reliability of single items, estimated by kappa statistics, is highly variable among studies. For example, item 2 (“random allocation”) kappa ranged from of 0.13 [4] and 0.91 [5], respectively, and for item 9 (“Intention-to-treat analysis”) from 0.12 [4] and 0.91 [6]. However, kappa statistics was demonstrated to suffer from a particular paradox [9], i.e., it may assume very low values under certain conditions, even in situations of strong agreement. Thus, such different kappa values are not necessarily associated to relevant differences in the percentage of observed agreement.
Foley et al. [8] suggested that ambiguity in reporting, language and incomplete descriptions of processes might complicate the process of assessment and affect the reliability of the scale. The presence of these features might conceivably be related to the journal quality, particularly to the execution of a rigorous peer-review process of submitted articles. Although there has been much discussion about the definition of “predatory” journals [10], the term, coined by Jeffrey Beall [11], is generally related to some open access periodicals that are suspected to prioritize self-interest and accept articles for publication without proper quality checks, collecting large amounts of money in author’s fees [12]. Indeed, this concern is supported by consistent recent findings showing that predatory journals (PJs), i.e., journals included in the Beall's list, have significantly shorter peer review processes than non-predatory journals (NPJs) [13–15]. We hypothesized that this shortcoming should increase the occurrence of ambiguity or incompleteness in methodological reporting, resulting in poor reliability of the PEDro scale in addition to making readers less confident in selecting interventions appropriate for application to practice. Thus, the aim of this investigation was to compare the reliability of the PEDro scale when the scale is applied to assess the quality of physiotherapy trials published in PJs and NPJs.
Methods
Identifying eligible journals and trials
This is a secondary analysis of a previous investigation aimed to compare the methodological quality of RCTs published in PJs and in NPJs in the field of physiotherapy [15]. A list of 18 physiotherapy journals, which were active during the period 2014–2017 and included either in the Beall list (n = 9) or in the Directory of Open Access Journals (DOAJ), were selected. A detailed description of journals and trials selection process is available elsewhere [15].
A total number of 410 RCTs were assessed using the PEDro scale. For 112 trials, the PEDro score was extracted from the PEDro database. The remaining 298 trials (179 and 119 from PJs and NPJs, respectively) were independently rated by two raters randomly selected among a convenience sample of 11 assessors. Six of them were physiotherapists (1 PhD, 5 MSc) certified as “PEDro friends”, since they had passed the test after the training package of PEDro (available at: https://​training.​pedro.​org.​au/​). The others (one student from the Bachelor in Physiotherapy, one physiotherapist attending the Master in Rehabilitation Sciences for Health Professions, and three MSc physiotherapists with more than 20 years of experience in research) were trained with examples and practice papers by the certified raters. Each rater independently rated with the PEDro scale a variable number of RCTs (44 to 77) randomly assigned. Any disagreement was resolved by a randomly selected third rater, who was informed only about items that generated disagreement and required his/her judgement. Each rater was blinded to the evaluation of the other raters. The assessors’ randomisation was carried out using an online tool (www.​randomized.​org).
Statistical analysis
All inter-rater reliability indexes were computed including all articles and separately grouping the trials in two categories, i.e., trials published in NPJs, or in PJs. Cronbach’s alpha was calculated for internal consistency, considering values from 0.70 to 0.95 as acceptable [16]. The inter-rater reliability of dichotomous judgments for each item was evaluated with the Cohen’s kappa statistic and agreement interpreted as suggested by Landis and Koch [17]: kappa = 0 = none; 0.01-0.20 = none to slight; 0.21-0.40 = fair; 0.41-0.60 = moderate; = 0.61-0.80 = substantial, and 0.81–1.00 = almost perfect. Since Cohen’s kappa might be affected by a paradoxical behavior, agreement on the presence of the item (P + +), symmetry expressions for agreement (Sa) and disagreement (Sd) were also reported, as recommended by Lantz and Nebenzahl [18]. For each item, the rate of agreement was compared between trials published in NPJs, or in PJs using the Chi-square test.
The inter-rater reliability of the total PEDro score was evaluated by computing type 1,1 Intraclass Correlation Coefficients (ICC1,1) with 95% confidence intervals (CI). ICC values were interpreted according to the guidelines of Fitzpatrick et al. [19], i.e., ICC = 0.70 and ICC = 0.90 should be considered the minimum acceptable levels for measures to be used when assessing groups (in this case, groups of trials) or individuals (single trials), respectively. The guidelines suggested by Fleiss [20] (i.e., values less than 0.40 = poor reliability; values between 0.40 and 0.75 = good reliability; values greater than 0.75 = excellent reliability) were also considered to compare results to previous studies, since they all used that reference. However, the more restrictive guidelines have been recently recommended as more appropriate [21, 22]. The Standard Error of the Measurement (SEM) of total PEDro scores was also calculated using the formula: SEM = SD*√(1-ICC) [23]. Finally, the inter-rater reliability of PEDro scale in discriminating between trials which were classified as high-quality or low-quality studies using a score > 5 as cut-off [4] was also estimated with the Cohen’s kappa statistic. Data analyses were performed using the SPSS statistical package 20.0 for Windows.
Results
A total number of 298 RCTs were assessed using the PEDro scale (119 published in NPJs). Table 1 shows the reliability indexes computed in the whole sample of trials and Table 2 shows the same indexes computed separately in non-predatory and predatory trials.Table 1Reliability of the PEDro scale assessed in the whole sample of trials


	PEDro score
	ICC (95% C.I.)
	SEM

	0.639 (0.566–0.701)
	0.795

	% agreement
	k
	interpretation
	P +  + 
	Sa
	Sd

	PEDro scale item

	 2 Random allocation
	95.0
	.01
	none to slight
	94.6
	0.99
	0.03

	 3 Concealed allocation
	91.6
	.71
	substantial
	13.1
	-0.71
	0.00

	 4 Groups similar at baseline
	69.5
	.36
	fair
	45.0
	0.29
	0.02

	 5 Subject blinding
	93.0
	.65
	substantial
	7.7
	-0.83
	0.03

	 6 Therapist blinding
	97.3
	.59
	moderate
	2.0
	-0.96
	0.00

	 7 Assessor blinding
	88.6
	.65
	substantial
	15.1
	-0.66
	0.04

	 8 Less than 15% dropouts
	64.8
	.30
	fair
	36.6
	0.13
	-0.20

	 9 Intention-to-treat analysis
	59.7
	.15
	none to slight
	17.1
	-0.43
	-0.21

	 10 Between-group statistical comparisons
	87.9
	.39
	fair
	82.9
	0.88
	0.07

	 11 Point measures and variability data
	92.6
	.55
	moderate
	87.2
	0.88
	0.01

	Quality discriminationa
	73.5
	.41
	moderate
	21.1
	-0.42
	-0.05


aBased on PEDro cut score = 6 (see main text for details)
ICC Intraclass Correlation Coefficient, CI confidence intervals, SEM Standard Error of the Measurement, P +  + agreement on the presence of the item, Sa symmetry expressions for agreement, Sd symmetry expressions for disagreement


Table 2Reliability of the PEDro scale estimated in trials published in non-Beall and in Beall journals


	PEDro score
	non-Beall journals
	Beall journals

	ICC (95% C.I.)
	SEM
	ICC (95% C.I.)
	SEM

	0.729 (0.632-0.803)
	0.957
	0.537 (0.425-0.634)
	1.055

	% agreement
	K
	interpretation
	P +  + 
	Sa
	Sd
	% agreement
	K
	interpretation
	P +  + 
	Sa
	Sd

	PEDro scale item

	 2 Random allocation
	95.8
	N/a
	 	95.8
	1
	0.04
	94.4
	.14
	none to slight
	93.8
	0.99
	0.02

	 3 Concealed allocation
	89.1
	.68
	substantial
	16.0
	-0.64
	0.05
	93.3
	.73
	substantial
	11.2
	-0.76
	-0.02

	 4 Groups similar at baseline
	81.5
	.62
	substantial
	48.7
	0.20
	-0.08
	61.4
	.19
	none to slight
	42.5
	0.38
	0.12

	 5 Subject blinding
	90.8
	.68
	substantial
	12.6
	-0.72
	0.05
	94.4
	.59
	moderate
	4.5
	-0.90
	0.02

	 6 Therapist blinding
	95.8
	.59
	moderate
	3.36
	-0.93
	-0.03
	98.3
	.56
	moderate
	1.1
	-0.98
	0.02

	 7 Assessor blinding
	88.2
	.70
	substantial
	21.0
	-0.52
	0.00
	88.8
	.60
	moderate
	11.2
	-0.75
	0.06

	 8 Less than 15% dropouts
	71.4
	.42
	moderate
	42.9
	0.20
	-0.02
	60.3
	.24
	fair
	32.4
	0.07
	-0.34

	 9 Intention-to-treat analysis
	60.5
	.21
	fair
	26.0
	-0.14
	0.18
	59.2
	.14
	none to slight
	11.2
	-0.62
	-0.49

	 10 Between-group statistical comparisons
	89.1
	.09
	none to slight
	88.2
	0.98
	0.04
	87.1
	.48
	moderate
	79.3
	0.82
	0.07

	 11 Point measures and variability data
	89.9
	.40
	fair
	85.7
	0.91
	0.03
	94.4
	.66
	substantial
	88.3
	0.87
	0.04

	Quality discriminationa
	79.0
	.57
	moderate
	31.9
	-0.19
	0.07
	69.8
	.28
	fair
	14.0
	-0.60
	-0.14


N/a Not available since no Table 2 × 2 created
aBased on PEDro cut score = 6 (see main text for details)
ICC Intraclass Correlation Coefficient, CI confidence intervals, SEM Standard Error of the Measurement P +  + agreement on the presence of the item, Sa symmetry expressions for agreement, Sd symmetry expressions for disagreement



For the whole sample, Cronbach’s alpha was 0.779; the ICC was 0.639 (95% CI: 0.566—0.701) and the SEM 0.795; kappa values ranged from 0.01 to 0.71. For trials published in PJs and NPJs, Cronbach’s alpha was 0.704 and 0.845, respectively. The inter-rater reliability of the PEDro score was lower for trial published in PJs (ICC: 0.537, 95% CI: 0.425—0.634; SEM: 1.055) than for trials published in NPJs (ICC: 0.729, 95% CI: 0.632—0.803; SEM: 0,957). Kappa values for individual items ranged from 0.14 to 0.73 in PJs and from 0.09 to 0.70 in NPJs. The difference in the frequency of agreement between PJs and NPJs was highly significant (p < 0.001) for item 4 (“Groups similar at baseline”) and barely significant (p = 0.050) for item 8 (“Less than 15% dropouts”). In both cases, the agreement was found more frequently in the trials published in NPJs than in the trials published in PJs.
The inter-rater reliability in discriminating between studies of high and low quality, evaluated with the kappa statistic, was 0.41 (percentage of agreement 73.5%) for the whole sample of articles, 0.28 (percentage of agreement 69.8%) and 0.57 (percentage of agreement 79.0%) for trials published in PJs and NPJs, respectively.
Discussion
We will discuss our findings in light of data reported by Maher et al. [4], Shiwa et al. [5] and Tooth et al. [6], since they are the only published articles that evaluated the PEDro scale reliability in trials published in the field of Physiotherapy [4, 5] and in the similar field of Occupational Therapy [6]. To make any comparison easier, the findings of the present study and of the published literature are summarized in Table 3. The ICC of the PEDro score found in the present study, when including the whole sample of articles, is slightly higher than the value found by Maher et al. [4] for individual ratings, but lower than values found by Shiwa et al. [5] and Tooth et al. [6]. The standard error of the measurement of the scale was nearly double than previously reported by Shiwa et al. [5], also due to the higher variance of the PEDro score of the trials assessed. Indeed, we included a far larger sample of trials that covered the full range of PEDro score (0–9), whereas the articles assessed by Shiwa et al. [5] scored 1–7 at the PEDro scale.Table 3Inter-rater reliability indexes (PEDro scale items: Cohen’s kappa; PEDro score: Intraclass Correlation Coefficient, ICC) found in the present study and in the published literature


	 	Present studya
	Maher, 2003a
	Maher, 2003b
	Shiwa, 2011b
	Tooth, 2005a

	PJs
	NPJs
	All

	Item 2
	.14
	NA
	.01
	.13
	 	.91
	NA

	Item 3
	.73
	.68
	.71
	.62
	 	.73
	.87

	Item 4
	.19
	.62
	.36
	.40
	 	.60
	.53

	Item 5
	.57
	.68
	.65
	.66
	 	1.00
	NA

	Item 6
	.56
	.59
	.59
	.33
	 	1.00
	NA

	Item 7
	.60
	.70
	.65
	.73
	 	.78
	.86

	Item 8
	.24
	.42
	.30
	.42
	 	.53
	.56

	Item 9
	.14
	.21
	.15
	.12
	 	.66
	.88

	Item 10
	.48
	.09
	.39
	.62
	 	.66
	NA

	Item 11
	.66
	.40
	.55
	.59
	 	.74
	.55

	ICC (95% CI)
	.54 (.43-.63)
	.73 (.63-.80)
	.64 (.57 -.70)
	.55 (.41-.72)
	.68 (.57- .76)
	.82 (.70-.89)
	.71 (.59-.83)


PJs predatory journals, NPJs non-predatory journals
aIndividual rating, bconsensus rating



As for the reliability of dichotomous ratings of individual PEDro scale items, it needs to be interpreted also considering the distribution of data within the contingency matrix in addition to kappa statistics. As pointed out in the introduction, in fact, an unbalanced distribution may lead to low kappa coefficients even when the observed agreement is near to 100% [9, 18]. In the present study, the items 4 (“Groups similar at baseline”), 8 (“Less than 15% dropouts”) and 9 (“Intention-to-treat analysis”) showed the lowest values in terms of either kappa coefficient and percentage of observed agreement, so they have poor reliability. For item 4 and 8, this result was also reported by previous investigations [4, 6]. Maher et al. [4] found none to slight agreement also for item 9, as indicated by kappa coefficient, in the face of relatively high observed agreement. Conversely, this item showed almost perfect agreement in the study of Tooth et al. [6], in terms of both kappa statistics and observed agreement. It is noteworthy that also in the analysis of Shiwa et al. [5] all the three items showed the smallest kappa coefficients. Though Shiwa et al. [5] do not report the total observed agreement, they provide the percentage of agreement on the presence of the items, that is similar to what was found in the other studies. Thus, we can speculate that even when a consensus rating is conducted, the agreement on these items may be low.
Likely, the poor reliability of these items can occur because they required more judgment and higher skill than the others. For “Groups similar at baseline” raters need to judge whether any baseline differences among groups might affect outcomes; however, authors frequently report data of baseline assessment (e.g., means and SD) without providing any statistical comparisons, which would help raters to decide whether any differences actually exist. “Less than 15% dropouts” seems far easier to rate, but often authors provide information about dropouts in tables rather than in the main text of the article, or do not provide that information at all. “Intention-to-treat analysis” is generally a poorly understood term [24, 25]. According to Fisher et al. [26], the intention-to-treat analysis includes every subject who is randomized according to randomized treatment assignment, regardless of anything that happens after randomization, including withdrawal. Thus, it is theoretically linked to missing data due to dropouts, because an ideal intention-to-treat analysis would require follow-ups on all participants [27–29]. However, the PEDro scale separates loss to follow-up (item 8) from intention-to-treat analysis (item 9), so it is possible to rate item 9 as satisfied (i.e., an intention-to-treat analysis was conducted) when there is incomplete follow-up and the authors decide not to impute the missing data [30]. We may speculate that strict raters might score item 9 as unsatisfied even when the authors state they did analyze the data per intention-to-treat but excluded dropouts from analyses.
The main finding of our study is that the reliability of the PEDro scale total score is lower when applied to assess trials published in PJs than trials published in NPJs. For the former, the ICC exceeded the minimum acceptable value for assessment at a group level, according to Fitzpatrick et al. [19], whereas for the latter also the upper limit of the 95% CI of the ICC was under that value. Indeed, the upper limit of ICC 95% CI found in PJs is quite the same as the lower limit found in NPJs, so we can speculate that the difference is barely significant at the 0,05 level. It is noteworthy that according to the guidelines of Fleiss [20], the reliability of the total score would always be classified as good, independently from the samples of trials included (predatory, non-predatory and the whole sample). Despite the different ICC, the measurement error approximates 1 for both articles published in NPJs and PJs, being only slightly smaller in the former. This can be explained by the higher variance of the PEDro scores of the articles published in NPJs compared to PJs (SD = 1.84 and 1.55, respectively).
Kappa values and percentages of agreement for PEDro scale items are more often lower in trials published in PJs than in trials published in NPJs. However, differences are generally low except for item 4 (“Groups similar at baseline”) and, to a lesser extent, for item 8 (“Less than 15% dropouts”). It is noteworthy that these are the only items where the difference between the two categories of journals were significant. Conversely, kappa values were higher for trials published in PJs compared to those published in NPJs for item 11 (“point measures and variability data”) and even more for item 10 (“Between-groups statistical comparison”). In both cases, however, the percentage of agreement was quite similar for articles published in PJs and NPJs, as confirmed by the Chi-square test; thus, the differences in kappa values do not reflect a different agreement between the raters and seem to be related to the above-mentioned “kappa paradox [9, 18]. Indeed, for item 10 both the base rate for ‘yes’ response (i.e., both raters agreed it was present) and the asymmetry in agreement are higher in trials published in NPJs compared to those published in PJs, resulting in lower kappa value even if the percentage of agreement in slightly higher. The effect of an imbalanced data distribution is clear also for item 2 where the kappa coefficient indicates “none to slight agreement” but the percentages of agreement between raters are about 95%. Kappa coefficient for item 2 was not available for trials published in NPJs since one rater always scored the item as present, but we may be confident that otherwise it would have been very low. Excluding item 2, more items showed substantial agreement in NPJs (N = 4) than in PJs (N = 2), and more items showed none-to-slight agreement in PJs (N = 2) than in NPJs (N = 1).
Reliability in discriminating between studies classified as moderate to high or low quality based on PEDro cut score = 6 is also higher for group of trials published in NPJs. This issue is relevant due to the increasing number of systematic reviews that used the PEDro scale to rate the quality of included trials [1], possibly adopting the cutoff to distinguish moderate to high quality from low-quality studies.
One possible explanation of the different values found for trials published in PJs and NPJs is related to the article quality of reporting. Indeed, the interpretation of the strengths and limitations of an RCT relies on clear reporting of trial methodology [31], which in turn might depend on the experience of the authors and on the quality of the peer reviewing process. The sample size of included trials and the type of PEDro rating (individual, i.e., rating made by a single rater, or consensus, i.e., rating made by a panel of 2 or 3 raters) might also greatly impact the results. The year of publication might also have indirect impact on results since the reported methodological quality has improved over time [32].
Among the articles selected in the present study, those published in PJs largely outnumber those published in NPJs. A lack of a robust peer review process and editorial services seems to be a key feature of PJs [33], and authors of papers published in these journals were found to be largely inexperienced researchers who did not publish any articles previously [34]. A combination of these two features might contribute to ambiguous language, incomplete descriptions of the procedures in the Method section and/or erroneous positioning of methodological details in the Result or Discussion sections. All these features might complicate the rater's decision about the satisfaction of PEDro criteria and increase the chance of disagreements between raters [8].
Both Maher et al. [4] and Shiwa et al. [5] assessed trials indexed on the PEDro database, which includes (in addition to guidelines and systematic reviews) only RCTs studying the effect of physiotherapy interventions, independently from the journal of publication. Thus, a journal does not need to be indexed in PubMed or other databases of scientific publications so that its articles are included and scored on PEDro. Although Maher et al. [4] conducted their research in a period when the phenomenon of PJs was just at the beginning, we may hypothesize that also some of the RCTs selected in that study (all but one published in the 1980s and 1990s) were obtained from journals that were not used to conducting a rigorous peer-review process, as the majority of the articles included in the present study are suspected to be. However, the number of RCTs assessed by Maher et al. [4] is very low (N = 25), and it is recognized that sample size needs to be large enough to produce sufficiently accurate reliability estimates [35]. Shiwa et al. [5] assessed a higher number of articles (N = 50) but selected only articles written in Portuguese. We searched for Portuguese-language RCTs included in the PEDro database up to 2 August 2010 (date when articles were downloaded from PEDro by the authors) and we found that none of them were published in journals included in the Beall’s list. If the reliability of the scale is also affected by the journal quality, as found in the present study, the absence of RCTs published in PJs might partly explain the better results found in that study. Moreover, Shiwa et al. [5] reported the reliability of consensus rating, rather than individual rating. As shown by Maher et al. [4], the consensus rating of the PEDro total score is more reliable than individual rating. Indeed, the ICC values reported by Shiwa et al. [5] are the highest among all the studies that assessed the reliability of the PEDro scale applied to trials in the field of Physiotherapy or Occupational Therapy. The lack of RCTs published in PJs within the sample of trials selected might explain also the higher ICCs found by Tooth et al. [6] compared to the present study. We ascertained that also in the OTseeker database no articles published in PJs were indexed up to the date (May 2003) when Tooth et al. randomly selected the sample of 100 RCTs included in their study. Interestingly, the ICC found by Tooth et al. [6] are quite similar to the ICC found in the present study when only NPJs were selected.
Limitations
Some methodological biases might have influenced the results. First, most of our raters were a mixed group of physiotherapists who were formally or not formally trained in the use of the scale; thus, the different expertise might have contributed to some extent to the observed disagreement. However, we may speculate that the effect should have been minor, if any, because the reliability of the scale was found similar in studies that involved formally trained raters [4–6] or raters who were familiar with the PEDro tool and expert in research methodology but did not attend any formal training [7, 8]. Most importantly, raters were not blind to the source or the articles assessed, so we cannot assure their blinding to the inclusion of journals in the Beall’s list. Though they were not directly informed about this feature, and were discouraged to explore it, we could not remove any references to the journal from each article, so raters actually were able to retrieve this information. Knowing if articles under rating were from a predatory or a non-predatory publisher might have influenced their assessment. Lastly, criteria for classifying journals as PJs or NPJs are not fully defined; several lists exist, in addition to the Beall’s one, to help identify the former, but they are not consistent [12]. Similarly, being listed in the DOAJ does not guarantee the journal quality.
Indeed, some journals are included both in DOAJ and Beall’s lists, and this was the case also for one journal classified as PJ in the present study [15]. We may speculate that errors in classifying the included journals as PJs or NPJs might have reduced the observed differences between them.
The sample size was not a priori calculated for this study, because it depended on the number of included journals and trials and on the number of trials not rated in the PEDro database [15]. However, the number of included trials seems to be appropriate and would be rated as “very good” (i.e., ≥ 100 in both NPJs and in PJs) according to COSMIN Study Design checklist [36].
Conclusions
Interrater reliability of PEDro score of RCTs published in PJs is lower than that of trials published in NPJs. Ambiguous language and incomplete reporting might be one relevant and specific source of lower reliability and make a thorough detection of risk of bias more difficult. This finding should be considered when selecting interventions appropriate for application to practice and when evaluating clinical trials to produce secondary literature.
Acknowledgements
None

Authors’ contributions
Research concept and design: MP, CB, MB; Collection and/or assembly of data: MP, CB, MB; Data analysis and interpretation: MP, MB; Writing the article: MP, MB; Critical revision of the article: MP, CB, MB; Final approval of article: MP, CB, MB. The author(s) read and approved the final manuscript.

Funding
None.

Availability of data and materials
All data generated or analysed during this study are included in this published article.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
All authors approved the final version for publication.

Competing interests
The authors declare no competing interests.


References
	1.
Elkins MR, Moseley AM, Sherrington C, Herbert RD, Maher CG. Growth in the Physiotherapy Evidence Database (PEDro) and use of the PEDro scale. Br J Sports Med. 2013;47:188–9. https://​doi.​org/​10.​1136/​bjsports-2012-091804.CrossrefPubMed

	2.
Moseley AM, Herbert RD, Sherrington C, Maher CG. Evidence for physiotherapy practice: a survey of the Physiotherapy Evidence Database (PEDro). Aust J Physiother. 2002;48:43–9. https://​doi.​org/​10.​1016/​s0004-9514(14)60281-6.CrossrefPubMed

	3.
Armijo-Olivo S, da Costa BR, Cummings GG, Ha C, Fuentes J, Saltaji H, et al. PEDro or Cochrane to assess the quality of clinical trials? a meta-epidemiological study. PLoS One. 2015;10:e0132634. https://​doi.​org/​10.​1371/​journal.​pone.​0132634.CrossrefPubMedPubMedCentral

	4.
Maher CG, Sherrington C, Herbert RD, Moseley AM, Elkins M. Reliability of the PEDro scale for rating quality of randomized controlled trials. Phys Ther. 2003;83:713–21.Crossref

	5.
Shiwa SR, Costa LO, Costa Lda C, Moseley A, Hespanhol Junior LC, Venâncio R, et al. Reproducibility of the Portuguese version of the PEDro Scale. Cad Saude Publica. 2011;27:2063–8. https://​doi.​org/​10.​1590/​s0102-311x201100100001​9.CrossrefPubMed

	6.
Tooth L, Bennett S, McCluskey A, Hoffmann T, McKenna K, Lovarini M. Appraising the quality of randomized controlled trials: inter-rater reliability for the OTseeker evidence database. J Eval Clin Pract. 2005;11:547–55. https://​doi.​org/​10.​1111/​j.​1365-2753.​2005.​00574.​x.CrossrefPubMed

	7.
Yamato TP, Maher C, Koes B, Moseley A. The PEDro scale had acceptably high convergent validity, construct validity, and interrater reliability in evaluating methodological quality of pharmaceutical trials. J Clin Epidemiol. 2017;86:176–81. https://​doi.​org/​10.​1016/​j.​jclinepi.​2017.​03.​002.CrossrefPubMed

	8.
Foley NC, Bhogal SK, Teasell RW, Bureau Y, Speechley MR. Estimates of quality and reliability with the physiotherapy evidence-based database scale to assess the methodology of randomized controlled trials of pharmacological and nonpharmacological interventions. Phys Ther. 2006;86:817–24.Crossref

	9.
Feinstein AR, Cicchetti DV. High agreement but low kappa: I. the problems of two paradoxes. J Clin Epidemiol. 1990;43(6):543–9.Crossref

	10.
Eriksson S, Helgesson G. Time to stop talking about ‘predatory journals.’ Learn Publ. 2018;31:181–3. https://​doi.​org/​10.​1002/​leap.​1135.Crossref

	11.
Beall J. Criteria for determining predatory open-access publishers. 2nd edition. Denver: Scholarly Open Access; 2012.  Available from: http://​scholarlyoa.​files.​wordpress.​com/​2012/​11/​criteria-2012-2.​pdf.

	12.
Grudniewicz A, Moher D, Cobey KD, Bryson GL, Cukier S, Allen K, et al. Predatory journals: no definition, no defence. Nature. 2019;576:210–2. https://​doi.​org/​10.​1038/​d41586-019-03759-y.CrossrefPubMed

	13.
Oermann MH, Conklin JL, Nicoll LH, Chinn PL, Ashton KS, Edie AH, et al. Study of predatory open access nursing journals. J Nurs Scholarsh. 2016;48:624–32. https://​doi.​org/​10.​1111/​jnu.​12248.CrossrefPubMed

	14.
Yan JR, Baldawi H, Lex JR, Simchovich G, Baisi LP, Bozzo A, et al. Predatory publishing in orthopaedic research. J Bone Joint Surg Am. 2018;100: e138. https://​doi.​org/​10.​2106/​JBJS.​17.​01569.CrossrefPubMed

	15.
Bianchini C, Cosentino C, Paci M, Baccini M. Open access physical therapy journals: do predatory journals publish lower quality randomized controlled trials? Arch Phys Med Rehabil. 2020;101:969–77. https://​doi.​org/​10.​1016/​j.​apmr.​2019.​12.​012.CrossrefPubMed

	16.
Bland J, Altman D. Statistics notes: Cronbach’s alpha. BMJ. 1997;314:275. https://​doi.​org/​10.​1136/​bmj.​314.​7080.​572.Crossref

	17.
Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. 1977;33:159–74.Crossref

	18.
Lantz CA, Nebenzahl E. Behavior and interpretation of the kappa statistic: resolution of the two paradoxes. J Clin Epidemiol. 1996;49:431–4. https://​doi.​org/​10.​1016/​0895-4356(95)00571-4.CrossrefPubMed

	19.
Fitzpatrick R, Davey C, Buxton MJ, Jones DR. Evaluating patient-based outcome measures for use in clinical trials. Health Technol Assess. 1998;2:1–74.PubMed

	20.
Fleiss JL. The Design and Analysis of Clinical Experiments. New York: Wiley; 1986.

	21.
Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation coefficients for reliability research. J Chiropr Med. 2016;15:155–63. https://​doi.​org/​10.​1016/​j.​jcm.​2016.​02.​012.CrossrefPubMedPubMedCentral

	22.
Trevethan R. Intraclass correlation coefficients: clearing the air, extending some cautions, and making some requests. Health Serv Outcomes Res Method. 2017;17:127–43. https://​doi.​org/​10.​1007/​s10742-016-0156-6.Crossref

	23.
Tavakol M, Dennick R. Post-examination analysis of objective tests. Med Teach. 2011;33:447–58. https://​doi.​org/​10.​3109/​0142159X.​2011.​564682.CrossrefPubMed

	24.
Iles R, Davidson M. Evidence based practice: a survey of physiotherapists’ current practice. Physiother Res Int. 2006;11:93–103. https://​doi.​org/​10.​1002/​pri.​328.CrossrefPubMed

	25.
Nilsagård Y, Lohse G. Evidence-based physiotherapy: a survey of knowledge, behaviour, attitudes and prerequisites. Adv Physiother. 2010;12:179–86. https://​doi.​org/​10.​3109/​14038196.​2010.​503812.Crossref

	26.
Fisher LD, Dixon DO, Herson J, Frankowski RK, Hearron MS, Peace KE. Intention to treat in clinical trials. In: Peace KE, editor. Statistical issues in drug research and development. New York: Marcel Dekker; 1990. p. 331–50.

	27.
Wertz RT. Intention to treat: once randomized, always analyzed. Clin Aphasiol. 1995;23:57–64.

	28.
Montori VM, Guyatt GH. Intention-to-treat principle. CMAJ. 2001;165:1339–41.PubMedPubMedCentral

	29.
Heritier SR, Gebski VJ, Keech AC. Inclusion of patients in clinical trial analysis: the intention-to-treat principle. Med J Aust. 2003;179:438–40. https://​doi.​org/​10.​5694/​j.​1326-5377.​2003.​tb05627.​x.CrossrefPubMed

	30.
Elkins MR, Moseley AM. Intention-to-treat analysis. J Physiother. 2015;61:165–7. https://​doi.​org/​10.​1016/​j.​jphys.​2015.​05.​013.CrossrefPubMed

	31.
Moher D, Schulz KF, Altman DG. The CONSORT statement: revised recommendations for improving the quality of reports of parallel-group randomized trials. Ann Intern Med. 2001;134:657–62. https://​doi.​org/​10.​7326/​0003-4819-134-8-200104170-00011.CrossrefPubMed

	32.
Moseley AM, Herbert RD, Maher CG, Sherrington C, Elkins MR. Reported quality of randomized controlled trials of physiotherapy interventions has improved over time. J Clin Epidemiol. 2011;64:594–601. https://​doi.​org/​10.​1016/​j.​jclinepi.​2010.​08.​009.CrossrefPubMed

	33.
Shamseer L, Moher D, Maduekwe O, Turner L, Barbour V, Burch R, et al. Potential predatory and legitimate biomedical journals: can you tell the difference? a cross-sectional comparison. BMC Med. 2017;15:28. https://​doi.​org/​10.​1186/​s12916-017-0785-9.CrossrefPubMedPubMedCentral

	34.
Xia J, Harmon J, Connolly K, Donnelly R, Anderson M, Howard H. Who publishes in predatory journals? J Assoc Inf Sci Technol. 2015;66:1406–17. https://​doi.​org/​10.​1002/​asi.​23265.Crossref

	35.
Mehta S, Bastero-Caballero RF, Sun Y, Zhu R, Murphy DK, Hardas B, et al. Performance of intraclass correlation coefficient (ICC) as a reliability index under various distributions in scale reliability studies. Stat Med. 2018;37:2734–52. https://​doi.​org/​10.​1002/​sim.​7679.CrossrefPubMedPubMedCentral

	36.
Mokkink LB, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, De Vet HC, et al. COSMIN study design checklist for patient-reported outcome measurement instruments. Amsterdam: COSMIN; 2019; Available from: https://​www.​cosmin.​nl/​wp-content/​uploads/​COSMIN-study-designing-checklist_​final.​pdf#.



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Reliability of the PEDro scale: comparison between trials published in predatory and non-predatory journals


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/40945_2022_133_Figa_HTML.png
Archives of Physiotherapy

What’s already known about this topic?

The PEDro scale has been shown to be a reliable rating tool to
assess methodological quality and can be used to distinguish
between high-quality and low-quality clinical trials.

Ambiguity in reporting, language and incomplete descriptions of
processes might complicate the process of assessment of trials’
quality and affect the reliability of the PEDro scale.

What does this study add?

Interrater reliability of PEDro score of Randomized Controlled
Trials published in potentially predatory journals is lower than that
of trials published in non-predatory journals.

Reliability in discriminating between studies classified as moderate
to high or low quality based on PEDro cut score = 6 is higher for
non-predatory group of trials.
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