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Risk of bias in included studies  

Overall, 24 of the 29 included trials (83%) were judged to be at a high risk of bias (Balslev 2005; 

Boet 2010; Bonevski 1999; D'Allessandro 1993; Esfahani 2014; Farahmand 2016; Farokhi 2016; 

Farrar 2008; Garrett 1990; Gordon 2011; Hards 2012; Hsieh 2006; Isaranuwatchai 2016; Jensen 

2009; Kay 2001; Khoshbaten 2014; Lavigne 2011; Millard 2008; Nagile 1993; Ottolini 1998; 

Pelayo 2000; Platz 2011;Rae 2015; Tulsky 2011). Two trials were judged to be of unclear risk of 

bias ( Chao 2010; Garcia-Rodriguez 2016), while only three trials were judged to be at low risk 

of bias (Davids 2014; Davis 2007; Welke 2009).  

Allocation (selection bias)  

Random sequence generation (selection bias) 

Random sequence generation was judged to to be of a low risk of bias in 14 of the 29 studies (48 

%) ; nine used computer software to generate the random number sequence (Chao 2010; Davids 

2014; Davis 2007; Garcia-Rodriguez 2016; Gordon 2011; Hards 2012; Hsieh 2006; Nagile 1993; 

Welke 2009) and the remaining five used coin tossing technique (Pelayo 2000), minimization 

technique (Tulsky 2011), Website random sequence generator (www.randum.org) (Jensen 2009), 

block randomisation (Rae 2015) or by writing the participants' names on balls that were later 

pulled out from a bag the inside of which could not be seen (Khoshbaten 2014). 

Twelve of the 29 included studies (41 %) (Balslev 2005; Boet 2010; Bonevski 1999; 

D'Allessandro 1993; Esfahani 2014; Farokhi 2016; Garrett 1990; Isaranuwatchai 2016; Kay 

2001; Lavigne 2011; Ottolini 1998; Platz 2011) provided little or no information about the 

random sequence generation and were therefore classified as having an unclear risk of bias. The 

remaining three studies (Farahmand 2016; Farrar 2008; Millard 2008); had high risk of bias for 

random sequence generation. In (Farahmand 2016; Farrar 2008) the volunteers were allocated to 

either intervention or control groups according to the calendar week and month, while in 

(Millard 2008) the control group was not randomised. 
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Allocation concealment (selection bias) 

There was no information about the allocation concealment methods in 20 out of 29 trials (69%) 

(Balslev 2005, Boet 2010; Bonevski 1999; Chao 2010; D'Allessandro 1993; Esfahani 2014; 

Farokhi 2016; Garcia-Rodriguez 2016; Garrett 1990; Hsieh 2006; Isaranuwatchai 2016; Jensen 

2009; Kay 2001; Lavigne 2011; Nagile 1993; Ottolini 1998; Pelayo 2000; Platz 2011; Rae 2015; 

Tulsky 2011) and therefore these studies were classified as having unclear risk of allocation 

concealment bias. Five studies (17 %) (Davids 2014; Davis 2007; Gordon 2011; Hards 2012; 

Welke 2009) used sealed and opaque envelopes for concealment and hence were classified as 

low risk for allocation concealment bias. The remaining four studies had high risk of selection 

bias as the allocation concealment was not observed. In two of these four studies (Farahmand 

2016; Farrar 2008) the volunteers were arbitrarily allocated to either modality according to 

calendar week and month, in the second (Khoshbaten 2014) the participants' names were pulled 

directly from the bag and in the third (Millard 2008) the participants in the control group were 

not randomised.  

Blinding (performance bias and detection bias)  

Performance Bias 

The risk of bias assessment for blinding of participants and personnel was not assessed because 

of the nature of the interventions which made blinding of participants and personnel not possible. 

Furthermore, subjective outcomes such as attitudes, and doctors' satisfaction were not included 

in the risk of bias assessment for blinding of participants and personnel because the participants’ 

responses are easily affected by person's opinion or concerns of consequences of responding 

negatively to a program developed by a colleague.  

Detection bias 

Eighteen out of the 29 RCTs (62%) (Boet 2010; Chao 2010; Davids 2014; Davis 2007; Esfahani 

2014; Farahmand 2016; Farokhi 2016; Farrar 2008; Garcia-Rodriguez 2016; Gordon 2011; 

Hards 2012; Isaranuwatchai 2016; Jensen 2009; Millard 2008; Nagile 1993; Ottolini 1998; 

Tulsky 2011; Welke 2009) were considered to be at low risk of detection bias. The risk of bias 

was not only considered low risk in studies where all outcome assessors were blinded but also in 

studies with unblinded assessors if the method of outcome assessment included no element of 

interpretation and the classification of the result could be done unambiguously e.g. assessment 

was by multiple choice test. 
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Two studies were classified as high risk for detection bias because the assessors were not 

blinded. On one study (Balslev 2005) the outcome assessment depended on evaluating the 

thinking processes of the participants which was taped recorded and in the other study (Pelayo 

2000) the assessment was conducted individually for each participant and corrected by the tutor 

in the presence of the participant him or herself, with comments on the answers.The remaining 

nine studies (31%); (Bonevski 1999; D'Allessandro 1993; Garrett 1990; Hsieh 2006; Kay 2001; 

Khoshbaten 2014; Lavigne 2011;Platz 2011 Rae 2015) were rated as having an unclear risk of 

bias due to lack of information about the blinding of the outcome assessors.  

Incomplete outcome data (attrition bias)  

Because none of the participants were blinded to the intervention, there was high risk of attrition 

bias for any outcome that relied on active participation and follow-up (e.g. answering a 

questionnaire on attitudes and satisfaction and taking a knowledge test). However, 22 out of the 

29 included studies (76%), were classified as low risk of bias for incomplete outcome data 

(Balslev 2005; Boet 2010; Chao 2010; D'Allessandro 1993; Davids 2014; Davis 

2007;Farahmand 2016;Farokhi 2016; Farrar 2008; Garcia-Rodriguez 2016; Garrett 1990; Hards 

2012; Hsieh 2006;Isaranuwatchai 2016; Kay 2001; Khoshbaten 2014; Nagile 1993; Ottolini 

1998; Platz 2011; Rae 2015; Tulsky 2011; Welke 2009).These studies either showed no attrition, 

or reported attrition and exclusion with information provided regarding the reason for not 

analysing all participants being either similar for the two groups, and/or showed only a small and 

statistically insignificant difference between the attrition in the two groups. Four studies (15%) 

were classified as high risk of bias due to the differential drop-out and attrition rates (Bonevski 

1999; Gordon 2011; Jensen 2009; Millard 2008). The remaining three studies (12 %) were 

classified as unclear risk of bias for incomplete outcome data. In (Esfahani 2014 and Lavigne 

2011), there was no information about attrition and in third one (Pelayo 2000) the results were 

expressed as median and the number of participants was not mentioned in the outcome results 

Bias in cRCT: 

We judged the risk of recruitment bias, possible baseline imbalance and possible loss of cluster 

as unclear in the cRCT (Lavigne 2011) because no information was provided in the report. 

Comparability of the CRCT to the RCTs could not be made due to the heterogeneity in the 

participants and the interventions, in addition to not accounting for clusters in the analysis. We 

assessed the cRCT to be at high risk of incorrect analysis because the authors did not account for 

the cluster in their analysis.  
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Selective reporting (reporting bias)  

All of the studies (100%) were rated as low risk of selective reporting bias as the authors 

reported the results for all the outcomes that were stated in the methods sections. We did not 

assess publication bias using a funnel plot regression because we did not pool data in meta-

analysis.  

Other potential sources of bias  

Twelve out of the 29 studies (41%) were classified as at high risk of other biases due to one or 

more reasons. Of these; four studies suffered from the use of invalidated assessment tool which 

mean there was no objective validation of the outcome results (Farahmand 2016; Hards 2012; 

Platz 2011; Tulsky 2011), and three studies suffered from unbalanced baseline characteristics 

which may have affected the outcome due to the small sample size (Nagile 1993; Ottolini 1998; 

Rae 2015). while the same two studies (Ottolini 1998; Rae 2015) in addition to (Balslev 2005) 

were classified as at high risk of other biases due to the significant difference in the baseline 

(pre-test) score between the intervention and control groups. One study suffered from 

contamination (Pelayo 2000) and in one study the participants were recruited from a convenient 

sample and were given reimbursement (Hsieh 2006).The study by Khoshbaten 2014 was 

classified at high risk because the authors used identical pre- and post-tests that may have 

introduced bias by recall of the answers. While in Millard 2008 two participants changed their 

practice during the study period resulting in different population audit pre- and post-trial and 

only three arms of the trial were completed due to small number of participants. Inappropriate 

administration of an intervention was not assessed in any of the included studies due to 

insufficient information in the trial report. Seventeen out of the 29 studies (59%) were classified 

as at unclear risk of other types of bias. Three studies (Farokhi 2016; Kay 2001; Lavigne 2011) 

suffered from unavailable baseline characteristics for participants to exclude significant 

differences between intervention and control groups. One study was classified as unclear risk of 

bias due to possible contamination (Chao 2010). And another study suffered from insignificant 

unbalanced in the pre-test score between the intervention and control groups (Esfahani 2014) 

while (D'Allessandro 1993) was classified as unclear risk because the authors used assessment 

tool with low reliability and It was not clear whether there were more residents or staff in 

department besides the 49 included in study with the possibility of selection bias. 
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