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Abstract  

 

Background   

The ability to consult by telephone has become an integral part of modern healthcare. Safety 

and legal concerns come from studies showing the clinical quality of medical telephone 

consultation (MTC) is low. Little is know about the quality of MTC in Italy. 

No systematic review is currently available to address specific training of health professionals 

on MTC. Computerised decision support systems (CDSS) could play a role in improving MTC 

quality but their effectiveness is not clear, especially when CDSS are applied to telephone triage 

(clinical cases urgency estimate). 

E-learning, the integration between educational programmes and interactive electronic systems, 

could be useful to deliver these skills but little is known about its effectiveness in comparison 

with traditional training. 

 

Objectives 

1) To assess the clinical quality of MTC in a high MTC rate service. 

2) To systematically review the literature about the efficacy of CDSS on mortality and morbidity 

prevention, of e-learning in comparison with traditional learning, of training intervention to 

improve clinicians telephone skills 

3) To test the efficacy and safety of a CDSS for telephone triage in a high MTC rate service 

4) To study barriers and facilitators toward the uptake of CDSS 

 

Methods   

A cross sectional study detected the MTC quality in a high MTC rate service; an off-topic 

Cochrane review was performed to learn Cochrane methodology; three systematic reviews (two 

Cochrane and one non-Cochrane) found and pooled the results of existing studies (estimating 

their risk of bias) about CDSS efficacy on mortality and morbidity prevention, about e-learning 

efficacy in comparison with traditional learning and about training intervention for telephone 

skills improvement; a randomised control trial assessed the efficacy and safety of a CDSS for 

telephone triage and one more cross sectional study addressed barriers and facilitators towards 

CDSS uptake. 

 

Main results 

The clinical quality of MTC in the study setting was low: doctors asked only about 30% of the 

obligatory questions. 

CDSS use did not affect mortality but a significant effect was detected in the prevention of 

morbidity, even if selective outcome reporting and publication bias are not excluded. 

The off-topic Cochrane systematic review showed the main two drugs for multiple sclerosis are 

similar in terms of relapse rate, progression and imaging outcomes. 
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E-learning when compared to traditional learning does not improve patient outcomes and health 

professionals behaviours; it possibly leads to slightly less improvement in health professionals 

skills but no difference on health professionals knowledge. 

We found no evidence about training interventions for improving clinicians telephone 

communication skills on patient or clinicians outcomes. 

Due to technical problems the RCT assessing the efficacy of a CDSS for telephone triage failed 

to collect reliable results: the CDSS could not be used to a sufficient extent and this resulted in 

a loss of power and a irreversible imbalance between the study arms. 

The protocol about barriers and facilitators of CDSS uptake was performed in a study by the 

other researchers and they could design a model to guide the adoption of CDSS. 

 

Authors' conclusions 

Despite the phone is a very frequently used tool, the clinical quality of the MTC in Italy seems 

low. The currently available evidence on how to address the improvement of clinicians 

telephone skills is poor but CDSS proved to be effective even if specific CDSS for the MTC 

remain to be tested. Once evidence is available on how to improve, e-learning will be a potential 

cost-effective training way: it seems as effective as traditional training in terms of transmission 

of knowledge even if potentially little less effective on skills transmission. 
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Introduzione 

La consultazione telefonica medica (MTC) è diventata una parte integrante della moderna 

assistenza sanitaria. Alcuni studi mostrano che la qualità clinica della consultazione telefonica 

medica (MTC) è bassa e è dato sapere circa la qualità della MTC in Italia. Nessuna revisione 

sistematica è attualmente disponibile per indirizzare la formazione dei sanitari sulla MTC. I 

moderni sistemi informatici di supporto decisionale (CDSS) potrebbero svolgere un ruolo 

importante nel migliorare la qualità della MTC ma la loro efficacia non è chiara. L'e-learning, 

l'integrazione tra programmi educativi e sistemi elettronici interattivi, potrebbe essere utile per 

formare i sanitari ma poco si sa circa la sua efficacia a confronto con la formazione tradizionale. 

  

Obiettivi 

1) Valutare la qualità clinica della MTC. 

2) Revisionare la letteratura sull’efficacia di 

- CDSS su mortalità e prevenzione della morbilità, 

- e-learning in confronto con la formazione tradizionale, 

- interventi formativi utili a migliorare le competenze telefoniche dei sanitari. 

3) Testare l'efficacia e la sicurezza di un CDSS per il triage telefonico 

4) Studiare le barriere e i facilitatori all'utilizzo dei CDSS. 

  

Metodi 

E' stato condotto uno studio trasversale per rilevare la qualità della MTC; una revisione 

sistematica Cochrane off-topic è stato realizzata al fine di apprendere la metodologia Cochrane; 

tre revisioni sistematiche (due Cochrane) hanno reperito e combinato i risultati degli studi 

esistenti sull'efficacia dei CDSS in termini di mortalità e prevenzione della morbilità, di efficacia 

dell'e-learning a confronto con la formazione tradizionale e circa gli interventi formativi per il 

miglioramento delle abilità telefoniche dei sanitari; un trial controllato e randomizzato ha 

valutato l'efficacia e la sicurezza di un CDSS per triage telefonico e un altro studio trasversale 

ha valutato le barriere e i facilitatori verso l'utilizzo dei CDSS. 

  

Risultati 

La qualità clinica della MTC che è bassa perché i medici pongono solo circa il 30% delle 

domande obbligatorie. L'uso del CDSS non influenza la mortalità ma presenta un effetto 

significativo sulla prevenzione della morbilità. La revisione sistematica Cochrane off-topic ha 

mostrato che i due principali farmaci per la sclerosi multipla sono simili in termini di risultati 

tasso di recidiva, progressione e di risultati radiologici. L'e-learning se confrontato con 

l'apprendimento tradizionale non migliora i risultati che il paziente trae dall'assistenza né i 

comportamenti dei sanitari; è possibile che porti ad un miglioramento leggermente minore delle 

competenze dei sanitari e non aumenti la loro conoscenza. Non abbiamo trovato alcuno studio 

sugli interventi formativi per migliorare le abilità telefoniche dei sanitari. 

A causa di problemi tecnici l'RCT che si proponeva di valutare l'efficacia di un CDSS per il triage 

telefonico non è riuscito a raccogliere risultati affidabili. Sulla base del protocollo di studio su 
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barriere e facilitatori all'uso dei CDSS, è stato condotto da altri ricercatori uno studio utile a 

progettare un modello per guidare l'adozione dei CDSS. 

  

Conclusioni 

Nonostante il telefono sia uno strumento molto utilizzato, la qualità clinica della MTC in Italia 

sembra essere bassa. Le prove attualmente disponibili sul modo di affrontare il miglioramento 

delle abilità telefoniche dei sanitari sono scarse ma l'utilizzo dei CDSS ha dimostrato di essere 

efficace anche se l'efficacia e la sicurezza di CDSS specifici per la MTC rimangono da testare. 

Una volta disponibili prove di efficacia su come migliorare, l'e-learning sarà un canale formativo 

potenzialmente efficace come la formazione tradizionale, anche se può essere leggermente 

meno efficace nella trasmissione delle competenze.  
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INTRODUCTION 

 

1.1 The medical telephone consultation (MTC) 

 

Since 1879, the year of the first documented medical telephone consultation, the ability to 

consult by telephone has become an integral part of any modern patient-centred healthcare 

system (Anonymous 1879, Evans 2003); for many years it has been reported that in the United 

States one eighth of professional time is spent by doctors assessing clinical cases on the 

telephone (Bergman 1966) and up to more than a quarter of all care consultations are 

conducted by this method (Mendenhall 1981; Patel 1997). More recently, the British Medical 

Association (BMA) has provided guidance for general practitioners (GPs) entitled Consulting in 

the modern world: guidance for GPs (BMA 2001); this guidance advises "telephone 

consultations when correctly conducted can be considered to be a safe and acceptable 

practice". Reisman 2005 described how telephone communication is the primary mode of 

communication between physicians and patients outside of an office visit. Car 2004 and Patel 

2005 argued that telephone consulting is both a feasible and effective form of clinical 

intervention. 

Bunn 2004 described telephone consulting as a process whereby patients receive medical 

advice by one or more qualified healthcare professionals via the telephone. The authors 

concluded that telephone consultations appear to be safe and that healthcare users were just 

as satisfied with them as with face-to-face consultations. They also suggested that telephone 

consultations appear to decrease the number of immediate visits to doctors without increasing 

attendance to emergency departments. This conclusion seems to be denied by a recent large 

study (Campbell 2014) which found that introducing telephone triage results merely in a 

redistribution of GP workload away from face-to-face consultations and towards more telephone 

consultations or nurse-led care. 

Italian National Health Service 2013 Data Report1 say more than 11.500 general practitioners 

work in the Out of Hours (OOH) Services and many studies show they deal by phone up tp 60% 

of their clinical cases (Colombo 2016, Buja 2015) as it happens in other countries (UK National 

Audit Office 2014).  

 

The role of medical telephone consultations 

Telephones are used to provide a range of healthcare services including delivery of routine and 

emergency care, obtaining repeat prescriptions, gathering results of laboratory investigations 

and facilitating health promotion (Car 2003, Giesen 2011). Examples of telephone consultations 

include the management of conditions such as heart failure (Clark 2007; Riegel 2002), asthma 

(Gruffydd-Jones 2005; Patel 2009; Pinnock 2003) and palliative care (Pimentel 2015; Zhou 

2012). 

                                                      

1 http://www.salute.gov.it/imgs/C_17_pubblicazioni_2536_allegato.pdf 
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Telephone consultations may reduce doctors’ face-to face workloads and enhance access to 

care without the inconvenience and cost associated with physically attending a consultation, 

thus increasing the flexibility and availability of service (Hallam 1992; Patel 2005, Campbell 

2014). 

Katz 2008, Car 2008, Huibers 2011 highlighted some of the safety concerns that exist in relation 

to telephone consultations as the vulnerability of patients to errors in management and of 

clinicians to malpractice claims. The authors suggested that the most effective risk-management 

strategy is to improve the quality of telephone care and service to patients. They also suggested 

that prevention should include a more disciplined approach to documentation, improved 

workload systems, increased skills training and an upfront commitment to evaluation. 

Bunn 2004 claimed that there are still questions about the effect of telephone consultations 

upon service use. Since telephone consultations play a role in patient management, it is 

essential that when consulting over the telephone, healthcare professionals feel confident with 

their skills to conduct and document the interview with accuracy and clinical competency. It is 

therefore important that they receive adequate training to enable them to carry out their clinical 

roles effectively. 

Purc-Stephenson 2012 found that overall patient compliance with triage advice provided by tele-

nurses was 62% and it was influenced by the interactive role of patient perceptions and the 

quality of provider communication. The authors highlight the need for communication-skills 

training in a telephone-consultation context that is patient centred and specifically addressed, 

building active listening and advising skills and providing guidance on how to structure the call. 

 

The MTC dimensions and quality 

Telephone triage is a specific role of MTC and it can be described as the care process by which 

the degree of urgency of a patient clinical problem presented by telephone and the care needed 

are determined. 

This care process can be divided into the first phase of information gathering followed by the 

second phase of determining the degree of urgency and the care needed. The call handler, also 

called “triagist”, actually handles the request for medical advice. In most cases this person is a 

specially trained nurse or a physician. The quality of telephone triage depends on the clinical 

knowledge and the communication skills of the triagist and his or her expertise in evaluating the 

information gathered (Derkx 2008, Derkx 2009). 

Most of the studies about the MTC dimensions and quality were performed in the primary care 

out of hours service setting and total quality management of MTC should consider three 

dimensions: the clinical content, the communication and the reporting of the consultation. 

 

1.1.3.1 MTC clinical content   

Derkx 2009 used incognito standardised patients to present to 17 out of hours Dutch centres 

seven clinical cases three times each over a period of 12 months, making a total of 357 calls. 

The mean percentage of obligatory questions asked compared with the standard was 54% and 

only 21% of the questions asked were obligatory. Answers to questions about the clinical 

condition were not always correctly evaluated from a clinical viewpoint. The quality of 
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information on home management and safety net advice varied, but it was consistently poor for 

all cases and for all out of hours centres. Triagists achieved the appropriate triage outcome in 

58% of calls. 

Similar findings were reported many years before by Brown 1974 and Yanovski 1992; these two 

authors noted that nether the quantity nor the quality of questions asked was associated with 

any of the measures of experience and many physicians in private practice did not demonstrate 

the skills needed to perform adequate telephone triage despite their great number of patient 

contacts. 

All these researches conclude physicians must not only ask good questions, but must carefully 

listen to and evaluate the answers if they are to manage patients effectively on the telephone. 

 

1.1.3.2 MTC relational content 

Assessment of the medical problem and the quality of 'care-by-phone' depend on the medical 

and communication skills of the call handlers.  

The scale, known as the RICE rating scale, has 17 items divided over four different phases of 

the telephone consultation: Reason for calling, Information gathering, Conclusion and 

Evaluation (RICE). This instrument can be used to give feedback to call handlers (Derkx 2007). 

In Derkx 2008 telephone incognito standardised patients (TISPs) called 17 OOH centres 

presenting different clinical cases and the assessment of communication skills was carried out 

using the RICE-communication rating list.  

The mean overall score for communication skills was 35% of the maximum feasible. Triagists 

usually asked questions about the clinical situation correctly and little about the patient personal 

situation, perception of the problem or expectation. Advice about the outcome of triage and self-

care advice was usually given without checking for patient understanding and acceptance of the 

advice. Calls were often handled in an unstructured way, without summarizing or clarifying the 

different steps within the consultation. 

Authors conclude training in telephone consultation should focus more on patient-centred 

communication with active listening, active advising and structuring the call. 

 

1.1.3.3 MTC reporting 

After a telephone consultation at an out of hours centre, the call handler writes a medical report 

to record what has been discussed with the caller: the report of a telephone consultation serves 

different purposes. First, it is important to secure continuity of care. The report is the only 

documented and therefore rapidly accessible source of information about the content of a call 

(Derkx 2010). 

Reports of telephone consultations of out of hours centres contained little information on 

patients’ clinical and personal condition. This could potentially endanger patient continuity of 

care and might pose legal consequences for the triagist. 

In Derkx 2010 the out of hours centres returned a report for 78% of the 357 calls. For the 

remaining 22% of the calls, no report was written. Reports contained almost always information 

about the medical reason for calling but little information about details of the clinical history. 

Patient expectation, personal situation or perception of the care advice was seldom 
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documented. In all but one out of hours centre, answers to obligatory questions were reported 

by triagists, although they had not been asked, varying between 1% and 54% of all questions 

entered. Triagists entered a subjective evaluation of a patients’ condition in 12% of the reports. 

 

The computerized decision support systems (CDSS) 

A CDSS can be defined as an information system aimed to support clinical decision-making, 

which links patient specific information in electronic health records (EHRs) with evidence-based 

knowledge to generate case-specific guidance messages through a rule- or algorithm-based 

software (Chaudhry 2006).  

Current research demonstrates the potential of computerized decision support systems (CDSS) 

to assist with problems raised in clinical practice, increase clinician adherence to guideline- or 

protocol-based care, and, ultimately, improve the overall efficiency and quality of health care 

delivery systems (Chaudhry 2006, Ash 2012, Roshanov 2013). CDSS have been additionally 

shown to increase the use of preventive care in hospitalized patients, facilitate communication 

between providers and patients, enable faster and more accurate access to medical record 

data, improve the quality and safety of medication prescribing, and decrease the rate of 

prescription errors (Kaushal 2003, Bonnabry 2008, de Lusignan 2008, Romano 2011 Bright 

2012). A recent study estimated that the adoption of Computerized Physician Order Entry and 

Clinical Decision Support could prevent 100 000 inpatient adverse drug events (ADEs) per year, 

resulting in increased inpatient bed availability by more than 700 000 bed-days and opportunity 

savings approaching €300 million in the studied European Union member states (i.e., theCzech 

Republic, France, the Netherlands, Sweden, Spain, and the United Kingdom) (Swedish 

Presidency of the EU 2014). Electronic Health Records (EHRs) represent another innovation 

that is gaining momentum in health care systems. In the United States, the use of EHRs is 

encouraged by the $27 billion allocated in reimbursement incentives by the 2009 Health 

Information Technology for Economic and Clinical Health (HITECH) Act. Under the Act, 

clinicians and hospitals must demonstrate “meaningful use” of EHRs by adhering to a set of 

criteria, which includes the implementation of clinical decision support rules relevant to a 

specialty or high priority hospital condition such as diagnostic test ordering (Miriovsky 2012). 

The integration of CDSSs with EHRs through the delivery of guidance messages to health care 

professionals at the point of care may maximize the impact of both innovations. 

Information that is accessible at the point-of-care is seen by clinicians as a key factor in the 

successful incorporation of evidence in routine care (Bright 2012). Despite consistent findings 

demonstrating the potential of CDSSs to improve patient outcomes and health professional 

behavior, the mere provision of the technology does not guarantee its uptake. Even if a CDSS 

is readily available within a hospital, clinicians often fail to adopt its recommendations, ignoring 

up to 96% of its alerts (Bright 2012). 

So far no CDSS has been studied in terms of efficiency and safety in order to support telephone 

triage even though several are available.  
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OOH service in Italy and telephone triage 

Italian Out Of Hours (OOH) Service is provided by doctors only all over the country. Telephone 

consultations account for 50% of the whole amount of consultations. Telephone triage is 

currently performed without computerised support. Several studies show that not supported 

telephone triage is partially unsafe (Derkx 2008, Huibers 2011) while evidence from not 

randomized controlled trial highlights that supported telephone triage could be safer (Meer 

2012). Results from observational studies suggest telephone triage could reduce costs by 

reducing hospital referrals (Fry 2009, Dunt 2001, Dale 2001, Raftery 2000). In the Azienda 

ULSS 20 Verona setting, the local health trust (LHT) of Verona, MTC referral rate has been 

estimated as 13% of all the calls while in other countries it is lower: 4% in the Netherlands, 4,7% 

in the UK and 5,1% in the USA (Giesen 2011, Forrest 2003). 

No study has evaluated so far the impact of a CDSS on doctors telephone triage outcomes.  

 

e-Learning for health professionals 

E-learning is a broad concept that involves the transfer and usage of knowledge through 

educational programmes integrated with interactive electronic systems. Currently, there is no 

standardised or recognised definition of e-learning for research purposes. The Medical Subjects 

Headings Vocabulary, for example, does not provide a specific item different from 'distance 

education' that includes, in addition to computer networks, correspondence, radio and television 

as media tools. 

Many different terms refer to e-learning in biomedical literature: web-based learning or training, 

online learning or education, computer-assisted or -aided instructions (CAI) or computer-based 

instructions (CBI), and Internet-based learning (Ruiz 2006, Cook 2008a), multimedia learning, 

technology-enhanced learning or virtual learning. These terms however differ from e-learning 

because they address only a specific part of the concept such as the medium (e.g. computer-

assisted instruction) or the delivery system (e.g. online learning). Although the term e-learning 

has sometimes been used to define conjunctions of electronic systems with face-to-face 

teaching (blended interventions), it is generally seen as a particular evolution of distance 

education: it could be defined as the use of information technologies in order to deliver 

education to remote learners. When these learners are computer-assisted, interconnected 

through computer networks and access online packages for learning, distance education can 

unequivocally be referred to as e-learning (Ward 2001, Ruiz 2006). 

Although e-learning shares many features with traditional learning systems (Zimitat 2001), 

several aspects are distinctive. Besides adequate quality assurance and careful educational 

design, the quality assessment of an e-learning programme should also involve an analysis of 

navigability, multimedia approach, degree of interactivity, and other key factors in the 

development of an optimal e-learning framework (Straus 2004). The traditional role of trainers is 

evolving from a 'distributor of content' to a 'facilitator', enhancing the learner-centred 

characteristics of the educational programme (Wentling 2000). 

Applying the latest information technologies to education takes advantage of the increasing 

availability of Internet access (using optical fibres, Wi-Fi and 3G/4G mobile phone technology), 
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allowing a broad use of contents across diverse settings (home, workplaces, and public places 

such as libraries, parks, and Internet points). 

The delivery advantages of an e-learning programme are easily recognised: lower costs, 

widespread distribution, increased accessibility to information, frequent content updates, and 

personalised instruction in terms of content and pace of learning are some of the most cited 

benefits of e-learning (Wentling 2000). Moreover, its interactivity and ability to link educational 

programmes with past experiences and specific needs fit the adult learning paradigm (Gibbons 

2000). 

As a result of these advantages, online learning is growing in popularity. E-learning systems are 

rapidly increasing in number in several countries and offer many speciality modules in their 

portfolios (Coppus 2007, Moja 2007, Ruiz 2007), even though there may be potential 

disadvantages such as technology-related costs, cost involved in developing programmes, 

possible technical problems, limited direct interaction, lack of exchanges and relations with 

other learners, absence of the physical presence of the teacher, decrease in motivation to learn, 

need for greater self-discipline and attenuation of the desire to compete with other learners 

(Poon 2015, Cook 2007, Welsh 2003). Moreover, equity should be considered carefully: poor 

access and lack of computer and Internet literacy could exclude some health professionals, 

especially in low- or middle-income countries, from participation. 

Previous systematic reviews (Cook 2008a, Lam-Antoniades 2009, Cook 2010a) on the efficacy 

and efficiency of e-learning focused on Kirkpatrick's outcomes set (Kirkpatrick 1996): 

satisfaction, knowledge/attitudes, skills (in a test setting), behaviours (in a practice setting), and 

effects on patients. Knowledge measurement by standardised tests is the most direct outcome 

for both traditional and e-learning systems. The progression from cognitive to behavioural steps, 

from acquiring knowledge to performing a task in practice, is neither linear nor simple: many 

other factors influence health professionals' behaviours, including system-related factors, (e.g. 

government incentives, guidelines, laws) and individual-related factors (e.g. patients' 

expectations, relationship with peers) (Rethans 2002). 

These reviews found: 

� e-learning is associated with large positive effects when compared with no intervention 

(Cook 2008); 

� e-learning is associated with small positive effects when compared with non e-learning 

educational interventions, suggesting effectiveness similar to traditional methods (Cook 

2008; 

� e-learning and non-e-learning educational interventions take similar time to participate in or 

complete (Cook 2010); 

� interactivity, practice exercises, repetition, and feedback play pivotal roles in e-learning and 

seem to be associated with improved learning outcomes (Cook 2010); 

A further relevant finding was the large heterogeneity among study designs, participants, 

instructional designs and outcomes. The authors conclude that e-learning is not a single entity, 

although educators and researchers frequently view it as a single activity, or a cluster of single 

activities, with relatively homogeneous effects (Cook 2010). 
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1.2 Cochrane and non-Cochrane Systematic Reviews 

 

In 1972, Archie Cochrane expressed the need for higher quality empirical evidence around the 

development of health services (McKenzie 2013). Cochrane believed that randomised 

controlled trials play a major role in the development of this evidence, but realized that there 

was no systematic way to disseminate results from randomised trials to the professional medical 

field (Starr 2009). As a result, in 1993, The Cochrane Collaboration was established to conduct 

meta-analytical reviews on health care related topics, specifically randomised trials, enabling 

physicians and other key decision-makers to access high-quality information on evidence-based 

results. Because of its rigorous and analytic methodology, standardization of approaches, and 

transparency, the Cochrane Collaboration is often considered to be the gold standard for meta-

analytic reviews, is deemed robust against bias (Jorgensen 2006), and is highly trusted by 

clinicians (Rosenbaum 2008).  

Not infrequently, two or more meta-analyses are independently published on the same topic, 

though such studies often fail to reference each other’s findings and may yield conflicting results 

(Siontis 2013, Helfer 2015). Reviews conducted within the Cochrane Collaboration follow a 

standardized set of methods that non-Cochrane reviews are not bound to. In theory, this might 

introduce systematic differences between the two. Several studies provide empirical evidence 

that Cochrane reviews tend to be of higher quality, were less vulnerable to bias, acknowledged 

more limitations, and were generally more conservative in how the results were endorsed than 

non-Cochrane reviews (Moseley 2009, Tricco 2009).  

Cochrane Collaboration’s methodology has many advantages: standardization of methodology, 

transparency, and the breadth of analyses assessed in one report. Nonetheless, this approach 

limits the numbers of individuals or organizations that can commit the time and labor to adhering 

to the Cochrane Collaboration’s standards. One consequence of that is to limit the overall 

number of analyses that are conducted by the Cochrane Collaboration. Given that meta-

analyses are essential tools in clinical research, the need for meta-analyses conducted outside 

of the Cochrane Collaboration is not in dispute (Useem 2015). 

 

1.3 The purposes of this research   

 

The “process” research purpose; getting the method 

This PhD Thesis has had a “process” purpose concerning the learning of Cochrane 

methodology for systematic reviews. In order to get this methodology an “off-topic” systematic 

review was performed with Multiple Sclerosis (MS) Cochrane Review Group about a 

comparison between the main two drugs to treat this disease: interferon beta (INFs-beta) and 

glatiramer  acetate (GA).  

The main objective of the review was to assess whether IFNs-beta and GA differ in terms of 

safety and efficacy in the treatment of patients with relapsing-remitting MS (RRMS). 
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Why it is important to do this research 

The choice of specific drug for MS remains a relevant issue and the final decision should be 

based on a thorough evaluation of the risk/benefit profile, impact on quality of life and potential 

neuroprotective and long-term effects of a given drug (Compston 2008). At present, no clear 

evidence can be found on the relative efficacy of different disease modifying therapies (DMT) in 

the treatment of patients with relapsing-remitting MS (RRMS). Comparative trials are difficult to 

run for several reasons, including the difficulty of achieving proper blinding and the need for 

large sample sizes; however, they remain the best tool for acquiring objective information 

(Goodin 2008).   

Direct comparative data evaluating IFNs-beta and GA in RRMS are now available (Goodin 

2008a), but no systematic reviews of head-to-head trials of IFNs versus GA have been 

performed. Specific details on their relative efficacy and tolerability may help physicians make a 

more precise and unbiased therapeutic choice for their patients. 

 

The “outcome” research purposes 

1.3.3.1 The quality of telephone triage 

The aim of this part of the research was to evaluate the validity of telephone triage by 

comparing the questions asked by call-handlers working at OOH centres during telephone 

triage with those that should have been asked and examining their decisions about therapy. In 

order to address this issue we conducted a cross sectional study. 

 

1.3.3.2 The efficacy of CDSS  

The aim of this part of the research was to rigorously evaluate the impact of CDSSs linked to 

EHRs on critical outcomes—mortality morbidity, and costs—and adopted a narrow definition of 

the intervention to facilitate its coherent and accurate evaluation. In order to address this issue 

we conducted a non-Cochrane systematic review. 

 

1.3.3.3 The efficacy of e-learning 

The aim of this part of the research was  to assess the effectiveness of e-learning programmes 

in comparison with traditional learning (educational interventions without access to e-learning; 

e.g. paper-based books, residential courses) in improving patient outcomes and behaviours, 

skills or knowledge of licensed health professionals. In order to address this issue we conducted 

a Cochrane systematic review. 

 

1.3.3.4 The efficacy of training intervention for improving telephone skills 

The aim of this part of the research was to assess the effectiveness of training interventions on 

clinicians' telephone skills and their effects on patient outcomes. In order to address this issue 

we conducted a Cochrane systematic review. 

 

1.3.3.5 The efficacy and safety of a CDSS to support telephone triage 

We designed and performed a superiority parallel group randomized controlled trial in order to 

test two hypotheses. 
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The first hypothesis was whether the availability of a CDSS reduces the calls closed by doctors 

at the phone as “hospital referrals”. 

The second hypothesis was whether the availability of a CDSS increases the proportion of 

obligatory questions asked by doctors providing telephone triage in a primary care out of hours 

service.   

 

1.3.3.6 Barriers ad facilitators to uptake CDSS 

This part of the research seeks to identify potential barriers and facilitators to the adoption of 

EBM-focused CDSS linked to EHRs in a hospital setting. We plan to address the limitations of 

previous studies by considering: a) multiple health professionals, including physicians, nurses, 

and hospital managers and b) hospitals with different levels of CDSS infrastructure and use as 

well as experience in implementing EBM practice. 

 

Why it is important to do this research 

1.3.4.1 The quality of telephone triage 

Results from previous studies show triagists seem to carry out a rapid clinical scan before they 

came to a conclusion, without considering in sufficient detail different causes for a symptom or 

its possible consequences. Telephone triage should aim at minimising risks to a patient health 

and the safety of telephone triage might be enhanced by using computer based decision 

support systems. No study has been performed in Italy so far about this issue. 

 

1.3.4.2 The efficacy of CDSS  

Several studies and reviews are available about efficacy of CDSS but the inclusion of studies 

with variable interventions across diverse health care settings precluded systematic reviews 

from reaching a decisive understanding of the impact of CDSSs. 

 

1.3.4.3 The efficacy of e-learning 

E-learning is gaining in popularity and e-learning programmes are rapidly increasing in number. 

Their relatively low costs, high flexibility, and reduced dependence on geographical or site 

boundaries are attracting the investments of stakeholders (countries, networks, and universities) 

and increasing the demands of learners. Previous systematic reviews have weakness that can 

limit their results and more precise data about the effectiveness of e-learning programmes have 

the potential to influence future investments regarding continuing medical education (CME) 

programmes. If e-learning is more or as effective as traditional learning, it will be possible to use 

it as a mean of provision of education about telephone skills and CDSS use to health 

professionals.    

 

1.3.4.4 The efficacy of training intervention for improving telephone skills 

There is an important role for telephone consultations within healthcare, so it is important to 

know which is the best way to provide the adequate skills to the relevant healthcare 

professionals. 
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1.3.4.5 The efficacy of CDSS to support telephone triage 

Several studies show that not supported telephone triage could be unsafe while evidence from 

not randomized controlled trial highlights that supported telephone triage is safe. Results from 

observational studies suggest telephone triage could reduce costs by reducing unnecessary 

hospital referrals.  

No randomised controlled trial has evaluated the impact of CDSS on doctors telephone triage 

outcomes so far. 

 

1.3.4.6. Barriers and facilitators to uptake CDSS 

Various factors must be considered when planning CDSS introduction in healthcare settings. 

The findings of this study has been planned to guide the development of strategies to facilitate 

their successful integration into the regular clinical workflow 
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METHODS 

2.1 Efficacy and safety of INFs-beta vs GS in Relapsing Remitting 

Multiple Sclerosis 

 

Criteria for considering studies for this review   

Types of studies  

We included randomised, double-blind or single-blind and open-label active control trials, as 

well as cross-over trials, comparing all types of IFNs versus GA in participants with RRMS. 

Studies including participants with secondary progressive multiple sclerosis (SPMS) were 

excluded. Quasi-randomised and cross-over trials were accepted but were not found. 

Randomised controlled trials (RCTs) designed with multiple groups were included only with 

regard to data provided by groups given GA and IFNs. Uncontrolled non-randomised trials, add-

on trials (i.e. trials with drug associations) and observational studies were excluded. Trials with a 

follow-up period shorter than three months were excluded. 

Trials comparing head-to-head different types and dosages of IFNs without a GA arm were 

excluded. 

 

Types of participants  

Patients of any age, gender and race affected by RRMS according to Poser's (Poser 1983) or 

McDonald's (McDonald 2001; Polman 2005; Polman 2011) criteria were included. 

A relapsing-remitting course is characterised by relapses and remissions, with or without 

complete recovery between relapses. 

Study participants had to have an Expanded Disability Status Scale (EDSS) score (Kurtzke 

1983) of 0 to 6.0. 

 

Types of interventions  

We included trials in which participants received recombinant IFN-beta 1a (Rebif, Avonex) or 

IFN-beta 1b (Betaferon, Betaseron, Extavia) at any dose and by any route of administration in 

any setting. 

Comparison: GA at any dose, route of administration and setting. 

For trials comparing multiple groups of participants, only the following designs were considered. 

IFN-beta 1a versus IFN-beta 1b versus GA.GA (dose 1) versus GA (dose 2) versus IFNs-

beta.GA versus IFNs-beta (dose 1) versus IFNs-beta (dose 2). 

Treatment duration had to be at least three months. 
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Types of outcome measures  

Primary outcomes  

CLINICAL EFFICACY OUTCOMES 

1. Number of participants who experienced at least one relapse at 12 - 24 months and at the 

end of follow-up. 

2. Number of participants whose condition worsened during the study; we defined worsening as 

a 0.5-point increase from starting EDSS score (Kurtzke 1983) ≥ 5.5 or a 1-point increase from 

starting EDSS score ≤ 5.0. Worsening must have been confirmed during two subsequent 

neurological examinations separated by at least six months of time free of relapses (Rudick 

2010). We attempted to ascertain confirmed worsening at 12 and at 24 months and at the end 

of follow-up. Less stringent criteria (such as an increase in EDSS score sustained for three 

months) were considered. 

CLINICAL SAFETY OUTCOMES  

3. Number of participants who withdrew from or dropped out of the study because of adverse 

events (AEs), was defined according to the Cochrane Handbook for Systematic Reviews of 

Interventions (Higgins 2011) as unfavourable outcomes that occur during or after use of a drug 

but not necessarily caused by it, and/or as ‘side effects’ (any unintended effects, adverse or 

beneficial, of a drug that occur at doses normally used for treatment). Serious adverse events 

(SAEs) were included and were defined according to the US Food and Drug Administration 

(FDA) as participant outcomes such as death, life-threatening events, hospitalisation, disability, 

permanent damage or congenital anomaly/birth defect (FDA 2013). 

 

Secondary outcomes  

CLINICAL OUTCOMES 

4. Frequency of relapse (number of relapses/patient-year: Annual relapse rate (ARR) was 

defined as the total number of relapses across all participants divided by total time on the study 

across all participants). Relapse was defined as newly developed or recently worsened 

symptoms of neurological dysfunction, with objective confirmation, lasting longer than 24 hours. 

Less stringent criteria (i.e. without objective confirmation) were considered. 

5. Time to first relapse after the start of the study. 

6. Percentage of participants free of disease activity: no relapses, no change in EDSS and no 

MRI changes (T1-T2). 

7. Number of participants treated with steroids for relapse of MS. 

8. Mean changes in quality of life (QOL) measured by validated questionnaires such as the 

Multiple Sclerosis Quality of Life-54 instrument (MSQOL-54) (Vickrey 1995). 

MRI OUTCOMES 

9. Mean number of active (new or enlarged) T2-hyperintense lesions per participant at 6-12-24 

months from the start of the study and at the end of the scheduled follow-up period. 

10. Mean number of new contrast-enhancing T1 lesions per participant at 6-12-24 months from 

the start of the study and at the end of the scheduled follow-up period. 

11. Mean change in total T2-hyperintense lesion volume at 12-24 months from the start of the 

study and at the end of the scheduled follow-up period. 



28 
 

12. Mean change in total T1-hypointense lesion volume at 12-24 months from the start of the 

study and at the end of the scheduled follow-up period. 

13. Mean change in total brain volume (as a measure of atrophy) at 12-24 months from the start 

of the study and at the end of the scheduled follow-up period. 

 

Search methods for identification of studies   

A systematic search with no restrictions was conducted to identify all relevant published and 

unpublished RCTs. 

The Trials Search Co-ordinator searched the Trials Specialised Register of the Cochrane 

Multiple Sclerosis and Rare Diseases of the Central Nervous System Group (last search on 08 

August 2016), which contains the following. 

The Cochrane Central Register of Controlled Trials (CENTRAL) (08 August 2016).MEDLINE 

(PubMed) (1966 to 08 August 2016).EMBASE (EMBASE.com) (1974 to 08 August 

2016).Cumulative Index to Nursing and Allied Health Literature (CINAHL) (EBSCO host) (1981 

to 08 August 2016). Latin American and Caribbean Health Science Information Database 

(LILACS) (Bireme) (1982 to 08 August 2016).Clinical trial registries (http://clinicaltrials.gov, 

www.clinicaltrialsregister.eu). World Health Organization (WHO) International Clinical Trials 

Registry Portal (http://apps.who.int/trialsearch/). 

Information on the Trial Register of the Review Group and details of search strategies used to 

identify trials can be found in the 'Specialised Register' section within the Cochrane Multiple 

Sclerosis and Rare Diseases of the Central Nervous System Group module. 

 

The keywords used to search for studies for this review are listed in Appendix A. 

 

Searching other resources   

The search was extended to other resources, including: 

1. screening of reference lists of review articles and primary studies found; 

2. screening of abstract books of the main MS meetings (European Committee for Treatment 

and Research in Multiple Sclerosis (ECTRIMS), European Neurological Society (ENS), 

American Academy of Neurology (AAN)) from 2000 to 08 August 2016; and 

3. contact with drug manufacturers. 

 

Data collection and analysis   

Two review authors independently determined the eligibility of the intervention by examining the 

study report and the description of the intervention. If necessary, we referred to other related 

papers or reports (e.g. protocol or register records) and sent requests to the study authors for 

additional information, especially if e-learning programmes were unclear or the measures to 

monitor outcomes changes were not clearly identified. 

Multiple reports of the same studies were collated so that each study, rather than each report, 

was the unit of interest in the review. 
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Where means and standard deviations (SDs) were not reported in the original article, we sent 

request to the study authors for additional information. 

We examined any relevant retraction statements and errata for information, and searched for 

any key unpublished information that is missing from the reports of included studies. 

We used RevMan software to manage the included studies data (RevMan 2014). 

 

Selection of studies   

Titles and abstracts were independently reviewed by three review authors. If the study did not 

meet eligibility criteria, it was excluded. If the title and the abstract did not provide sufficient 

information, the full paper was obtained and was evaluated independently by the three 

previously mentioned review authors. If no consensus was reached on inclusion/exclusion 

criteria of an individual study, the final decision was made by all review authors. Study authors 

were contacted in cases of ambiguity or missing data. 

 

Data extraction and management   

Two couples of review authors quarried independently the data for each trial and summarised 

the information on a predefined collection form; this information was further confirmed by a third 

review author. Disagreements about extracted data were resolved by consensus with 

involvement of all review authors. 

 

Assessment of risk of bias in included studies   

Two review authors independently graded the selected trials according to the domain-based 

evaluation described in the Cochrane Handbook for Systematic Reviews of Interventions 

(Sterne 2011). The review authors compared evaluations and discussed and resolved 

disagreements. 

Review authors assessed the following domains as 'yes' (i.e. low risk of bias), 'unclear' 

(uncertain risk of bias) or 'no' (i.e. high risk of bias): sequence generation, allocation 

concealment, blinding (of participants, personnel and outcome assessors), incomplete outcome 

data (when rate of dropout or loss to follow-up was greater than 20%, the risk was judged as 

high), s elective outcome reporting. 

Overall quality of the studies was considered good if all domains of selection, attrition and 

detection were at low risk of bias, moderate if one was at high risk and poor in the other cases. 

 

Measures of treatment effect   

Data were processed according to a modified intention-to-treat (ITT) principle, using the number 

of randomly assigned participants who took at least the first dose of the drug. For dichotomous 

data, study results were summarised as risk ratios (RRs) with 95% confidence intervals (CIs) 

according to Mantel-Haenszel methods. When possible, we calculated the number needed to 

treat or to harm. For continuous outcomes, weighted mean difference (MD) and standardised 

mean difference (95% CI) methods were used. 
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When event rates were reported as the occurrence of events in the overall population over a 

specific interval in time, we used log-RR, and when the events were reported as hazard ratio 

(HR), we used log-HR. 

 

Unit of analysis issues   

Studies with parallel-group design were included: Participants randomly assigned to intervention 

or control were analysed at the individual allocation level. We decided to include cross-over 

studies by considering only data from the first half of the cross-over trial, but no cross-over 

studies were found. We performed a separate analysis at various periods (time frames: short 

term ≤18 months, medium term 24 and 36 months, and long term >36 months ) of different 

outcomes based on different periods of follow-up. 

 

Dealing with missing data   

We addressed the effects of withdrawal and loss to follow-up by performing a sensitivity 

analysis (see Sensitivity analysis section). When we discovered that some data, with focus on 

predefined outcomes, were missing, we contacted the corresponding authors. Missing data are 

provided in the studies tables. Additional data from the BEYOND trial were provided by Bayer 

(O'Connor 2009; Pleimes 2013), and requests for additional data from the other study authors 

(Lublin, Mikol and Calabrese) or from drug companies (Merck Serono) were not answered. 

 

Assessment of heterogeneity   

Clinical diversity and methodological diversity have been considered as heterogeneity. 

Heterogeneity among trial results has been examined by using the I2 test (Higgins 2003). This 

provides an estimate of the percentage of variability due to heterogeneity rather than to chance 

alone. We interpreted an I2 estimate ≥ 50% as indicating the presence of heterogeneity, and 

random-effects models were applied (DerSimonian 1986). We investigated diversity in clinical 

and methodological aspects of included trials. 

 

Assessment of reporting biases   

The small number of trials included in this review did not permit an assessment of publication 

bias. In future updates, we will assess publication bias by following recommendations provided 

by the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). 

 

Data synthesis   

The meta-analysis was conducted using RevMan software (Review Manager 2013). If 

significant heterogeneity was not found among the included trials, we aggregated all included 

data in the final analyses by using a fixed-effect model (Yusuf 1985). If substantial clinical 

diversity was noted between included studies, we used the random-effects model with studies 

grouped by intervention. However, we decided to present results using a random-effects model. 

 

Subgroup analysis and investigation of heterogeneity   

Small numbers of trials and small quantities of data did not permit a subgroup analysis 

according to IFN type and baseline EDSS. In future updates, and if further data become 
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available, we plan to carry out subgroup analyses for primary outcomes according to IFN types 

beta 1a and 1b and baseline EDSS higher or lower than 3.0 points. 

 

Sensitivity analysis   

Sensitivity analyses were performed to explore missing data by likely scenario, attributing the 

outcome of interest to both treatment groups, as described in Section 16.2.2 (Higgins 2011). 

 

Summary of findings table 

These outcomes are included in the Summary of findings (SoF) table. 

1. Number of participants who experienced at least one relapse. 

2. Number of participants whose condition worsened during the study. 

3. Number of participants who withdrew from or dropped out of the study because of adverse 

events. 

4. Mean number of active (new or enlarging) T2 lesions. 

5. Mean number of new contrast-enhancing T1 lesions. 

6. Mean change in total T2-hyperintense lesion volume. 

7. Mean change in total T1-hypointense lesion volume. 

 

We assessed the quality of evidence as it relates to the studies that contributed data to the 

meta-analyses for prespecified outcomes using GRADEpro software (GRADEpro 2008). We 

justified all decisions to downgrade or upgrade the quality of studies by using footnotes, and we 

provided comments to aid readers' understanding of the review when necessary, as 

recommended by The Cochrane Collaboration (Schünemann 2011). The SoF table includes 

overall grading of the quality of evidence related to each of the outcomes, using the GRADEpro 

approach (GRADE Working Group 2004). Quality of evidence was graded as high, moderate, 

low or very low, upon consideration of within-study risk of bias, directness of evidence, 

heterogeneity, precision of effect estimates and risk of publication bias. Control event rates 

used in the calculation of absolute risks were based on the numbers of events reported in the 

included studies. 

 

2.2 The quality of telephone triage 

 

We evaluated the quality of telephone triage and the appropriateness of the decisions resulting 

from it, at two call centres in Verona. In this service, the call-handlers were doctors. A total of 22 

OOH doctors were involved in the study, working in two different locations. Before the study 

began, the doctors were given an information letter about the study. All the doctors gave their 

consent to participate. The study was approved by the Ethics Committee and by the public 

company providing OOH care services (ULSS 20). 

Four standardized clinical cases were used: an adult with nosebleed, an adult with fever, a child 

with fever and a child with vomiting. There was a set of obligatory questions for each case, 

translated from those used in a previous study (Derkx 2008). In the Italian translation, it was 

necessary to change the number of questions in order to express the same content (Table 1). 
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We also used the expected decisions in terms of how the clinical cases should have been 

managed following the MTC conducted by the primary care OOH centre, proposed in a previous 

study (Derkx 2008). The previous study used a focus group of General Practitioners (GP) with 

experience in telephone triage to define the lists of questions for each case study, based on 

national protocols. Our clinical cases were chosen so that only advice via telephone was 

required and the patient (or parent) was advised to call back only if necessary. 

Different advice given by telephone triage call-handlers, such as advice to see their GP the next 

day, to contact the local health care centre to see a doctor or require a doctor’s visit at home, or 

obtain a hospital referral, was considered incorrect. The four cases were handled by primary 

care OOH telephone triage staff in a four month study period. The cases were randomly 

proposed using the Incognito Standardized Patient (ISP) method (Derkx 2009, Rethans 2007, 

Moriarty 2003). Researchers phoned as ISP to one of the OOH services in the Verona city area 

and gave information concerning an illness without revealing that the case was simulated and 

not real. The clinical cases did not require the call-handler to advise a home visit or to call the 

emergency ambulance service. If the doctor answering the calls had given such advice, callers 

would have revealed their true identity immediately and the nature of the study. Over the 4-

month period each of the four simulated clinical cases was used five times in calls to the two 

centres involved, i.e. there was a total of 40 calls. No sample size calculation was conducted 

before the study began. 

Because of their monthly shifts, each telephone triage call-handler received about 1 call per 

month. The calls were made between 9:30 pm ans 11:30 pm for night shifts and from 11:00 am 

to 7:00 pm for day shifts, thus avoiding calling at times particularly inconvenient for the 

telephone triage staff (deep night and at the times of shift change). The researchers involved in 

the role of the Incognito Standardized Patient were three men and three women, aged 24–42 

years. They received structured instructions and were supervised during their performance in 

order to reduce heterogeneity in the presentation of the cases. 

To reduce the chance of repeating a clinical case to the same doctor, we took into account the 

shifts of the telephone triage participants. When making the calls we switched between 

simulated patients of both sexes, changing the patient names given to the doctor for every 

telephone call. We also used as many different telephones as possible, because the number 

was visible to the doctor and was stored in an archive of previous calls. The standardized 

clinical cases were administered with the support of a written framework where the ISP could 

take notes and flag the questions asked. All the calls were recorded and listened again if 

necessary.  

For each call made we noted: (1) the proportion of obbligatory questions the call-handler asked 

compared to the questions on the standard reference list; (2) the proportion of correct decisions 

made by the call-handler; and (3) the length of the call itself. The duration of the simulated call 

was measured from the moment the conversation began until the parties hung up. 

We could not link the OOH doctors demographic to performance data because ISPs were blind 

with regard to doctors’ identity. Also, out-of-hours doctors do not usually introduce themselves 

at the beginning of telephone consultations and asking for the doctor’s identity could suggest to 

the call-handler that the caller was not a real patient. 
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Table 1. Obligatory questions to be asked in each case 
 

Adult with nosebleed 

1. Duration of nosebleed? 

2. How many nosebleeds have you had in the past 48 hours? 

3. How much blood has been lost? 

4. Have you vomited any blood? 

5. Has there been a blow to the head? 

6. Are you feeling faint? 

7. Might you have a foreign object in the nose? 

8. Do you have bruises anywhere? 

9. Do you have a bleeding disorder? 

10. Do you take anticoagulant treatment? 

 

Adult with fever 

1. Did the fever start with shaking/rigour? 

2. How high is the temperature? 

3. Do you have a stiff neck? 

4. Do you have any difficulties with breathing? 

5. Is there any pain when passing urine? 

6. How much fluid has been taken in the past 12 hours? 

7. When did you last pass urine? 

8. Any major long term health problem? 

9. Did you recently travel abroad? 

 

Child with vomiting 

1. Can you describe the child’s behaviour now? 

2. How often did the child vomit in the past six hours? 

3. How much did the child vomit? 

4. Did the child vomit blood? 

5. Did the child drink in the past six hours? 

6. When did the child pass urine the last time? 

7. Did the child complain about pain when passing urine? 

8. Does the child have a rash anywhere? 

9. Does the child have fever? 

10. Does the child complain about a headache? 

11. Can the child touch forehead on knees(or kiss knees)? 

12. Does the child complain about abdominal pain? 

13. Does the child complain about photophobia? 

14. Did the child have a head injury recently? 

15. Did the child eat the wrong food? 

 

Child with fever 

1. Can you describe the child’s behaviour now? 

2. How high is the temperature of the child? 
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3. Has the child had a fit? 

4. Does the child have pain anywhere? 

5. Has the child got, or has he or she had, a headache? 

6. Can the child touch forehead on knees (or kiss knees)? 

7. Does the child seem breathless or is there indrawing of the 

chest/tummy? 

8. How much fluid has been taken in the past 12 hours? 

9. When did the child last pass urine? 

10. Does the child have a rash? 

11. Did the child recently travel abroad? 

 

 

2.3 The efficacy of CDSS 

 

Eligibility Criteria 

Population 

Postgraduate health professionals (medical, nursing, and allied health) in primary, secondary, 

and tertiary care settings. Only interventions that were implemented in real, non-simulated,  

clinical settings were considered. 

Types of interventions  

We adapted the definition of a CDSS by Haynes 2010 and Eberhardt 2012. We defined a CDSS 

as an information system aimed to support clinical decision-making, linking patient-specific 

information in EHRs with evidence-based knowledge to generate case-specific guidance 

messages through a rule- or algorithm-based software.  

Our inclusion criteria emphasize the implementation of evidence based medicine, meaning that 

computer-generated guidance messages had to be based on literature or a priori evidence 

(e.g.,guidelines or point-of-care services) and not on expert opinions. 

This knowledge had to then be delivered to medical doctors or allied health care professionals 

through electronic media (e.g.,computer, smartphone, or tablet). 

We did not exclude a CDSS, however, based on the degree of literature it covered in the 

literature surveillance system. In other words, we included a CDSS if it integrated a single 

evidence-based guideline or incorporated multiple evidence-based guidelines. We also included 

CDSSs irrespective of the level of patient information archived in the EHR. 

Systems that alter the guidance based on previous experience or average behaviors were 

excluded. 

We included software guidance messages, irrespective of the form (e.g., recommendations, 

alerts, prompts, or reminders), as well as guidance messages, regardless of the target 

assistance (e.g., diagnostic test ordering and interpretation, treatment planning, therapy 

recommendations, primary preventive care, therapeutic drug monitoring and dosing, drug 

prescribing, or chronic disease management). 

Patient-specific information had to derive from EHRs. 
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Our operational definitions for considering a study “compliant” with the EHR were inclusive: from 

clinical data repository and health data repository (CDHR), to electronic medical---patient record 

(EMR and EPR) (Gunter 2005) 

Our inclusion criteria match the “6S” Haynes’ model for evidence based literature products 

(Dicenso 2009) and the evolution of online point of care services (Moja 2011).  

 

Types of comparison groups.  

To address our objectives, we considered standard care with no access to CDSS, CDSS that 

do not generate advice or CDSSs that are not based on evidence. Trials comparing arms 

accessing the same CDSS at different intensities (e.g., one arm having guidance messages 

pushed to the health professional vs another arm having guidance message statically available 

in a folder) were not pooled together with the other trials in the quantitative analyses. 

 

Types of outcomes and assessment measures. 

We identified a priori the following (primary) outcome measures for included studies:  

1. Mortality: we selected mortality as it is the most relevant and objective outcome, although 

there may exist variability across studies with regards to the time frame during which mortality is 

captured. 

2. Morbidity: we selected and grouped objective patient of illness (e.g., pneumonia, myocardial 

infarction, stroke), progression of diseases and hospitalizations. 

3. Economic outcomes: Information about health care utilization (e.g., length of stay, emergency 

department visits, and primary care consultations) and costs. We did not consider the following 

outcomes: patient satisfaction, measures of process, and health care professional activity or 

performance (e.g., adherence to guidelines, rates of screening and other preventive measures, 

provision of counseling, rates of appropriate drug administration, and identification of at-risk 

behaviors). 

 

Types of studies.  

To be eligible, studies had to be randomised controlled trials (RCTs). Randomization was 

allowed to be either at the individual- or at the cluster-level. 

 

Data Sources 

We systematically searched the English-language literature indexed in MEDLINE, EMBASE, 

Cochrane Central Register of Controlled Trials and Cochrane Database of Abstracts of Reviews 

of Effects. Studies found in the bibliographies of Systematic Reviews on CDSS, as well as those 

identified by experts, were also considered.  

 

Study Selection and Data Extraction 

We identified RCTs of the CDSS fulfilling the aforementioned eligibility criteria. We combined 

the results into a reference management software program (EndNote X5 for Windows, 

Thomson Reuters, Philadelphia, PA). The database was filtered for duplications to derive a 

unique set of records. 
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We independently examined the search results and screened the titles and abstracts; the full 

text reports of all potentially relevant trials were subsequently screened. We independently 

abstracted information on CDSS characteristics and effect estimates from all included trials 

using a modified version of The Cochrane Effective Practice and Organisation of Care Review 

Group (EPOC) data collection checklist: study setting and methods (design), comparators, 

computerized CDSS characteristics, patient or provider characteristics, and outcomes. We 

performed all steps in the study selection and data extraction processes in duplicate. 

When necessary, we attempted to contact the study authors to clarify uncertainties in the study 

design or results.  

 

Risk of Bias Assessment 

We assessed the potential risk for bias in included studies using the criteria outlined in the 

Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2014). The assessment 

involved the following key domains: sequence generation, allocation concealment, blinding of 

outcome assessors, incomplete outcome data, selective outcome reporting, and other sources 

of bias (e.g., extreme baseline imbalance or failure to disclose source of funding for the study). 

We did not assess the blinding of personnel and participants given the nature of the 

intervention. In fact, the use of masking procedures to prevent personnel and participants from 

knowing the allocation to the intervention or control arms was impractical. Furthermore, blinding 

does not affect mortality, an outcome of this review. Our assessment referred only to studies 

reporting mortality or morbidity outcomes. Any disagreement was resolved by discussion or by 

the involvement of a third investigator. 

 

Data Synthesis 

Risk ratios and 95% confidence intervals (CIs) were calculated for each trial by reconstructing 

contingency tables based on the number of patients randomly assigned and the number of 

patients with the outcome of interest (analysis in accordance with the intention to treat 

principle). For the cluster randomized trials, to calculate adjusted (inflated) CIs that account for 

the clustering, we performed an approximate analysis as recommended in the Cochrane 

Handbook (Higgins 2014). Our approach was to multiply the standard error of the effect 

estimate (from the analysis ignoring the clustering) by the square root of the design effect. For 

this, we used an intracluster correlation coefficient (ICC = 0.027) borrowed from an external 

source (Health Services Research Unit 2014). Then, each meta-analysis was performed twice, 

assuming either a fixedeffects or a random-effects model (DerSimonian 1986, Mantel 1959). In 

the absence of heterogeneity, the fixed-effects and the random-effects models provide similar 

results. When heterogeneity is found, the random effects model is considered to be more 

appropriate, although both models may be biased (Pettiti 1999). For all statistical analyses we 

used the R software environment (R Core Team 2013), version 3.0.1, and the “meta” package 

for R (Schwarzer 2013), version  2.3-0. Selective outcome reporting or publication bias was 

assessed using the Begg and Mazumdar adjusted rank correlation test (Begg 1994) and the 

Egger regression asymmetry test (Egger 1997). To evaluate whether the results of the studies 

were homogeneous, we used the Cochran Q test with a 0.10 level of significance (Cochran 
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1964). We also calculated the I2 statistic (Higgins 2003) that describes the percentage variation 

across studies that is attributed to heterogeneity rather than chance. We regarded an I2 value 

less than 40% as indicative of “not important heterogeneity” and a value higher than 75% as 

indicative of “considerable heterogeneity” (Higgins 2014). To evaluate the stability of the results, 

we also performed a “leave-one-out” sensitivity analysis. 

The scope of this approach was to evaluate the influence of individual studies by estimating the 

summary relative risk in the absence of each study (Tobias 1999). All P values are 2-tailed. For 

all tests (except for heterogeneity), a probability level less than .05 was considered statistically 

significant. 

 

2.4 The efficacy of e-learning 

 

Criteria for considering studies for this review   

Types of studies  

We included randomised controlled trials (RCTs) and cluster RCTs. We used the Cochrane 

definitions and criteria for RCTs (Higgins 2011). We excluded non-randomised trials (e.g. 

controlled before-after studies or interrupted time series) as they are prone to a wider range of 

potential risks of bias and add little to what is known when sufficient evidence is available from 

RCTs (EPOC 2013). Non-randomised quality-improvement intervention trials often overstate the 

strength of causal inference between intervention and outcomes compared to RCTs (Li 2009). 

Conclusions from meta-analyses exploring the causality of e-learning might be undermined if 

largely based on studies that adopt intrinsically weaker research designs (Banzi 2009). 

We included studies published in all languages and providing data about any follow-up periods. 

 

Types of participants  

We included studies assessing e-learning programmes aimed to improve patient outcomes or 

behaviours, skills or knowledge of licensed health professionals (doctors, nurses and allied 

health professionals). We focused on post-graduate education, considering the license to 

practice without supervision as a discriminating factor, that is, health professionals who can fully 

practice a specific health-related profession versus those who cannot. Only those licensed to 

practice were included in this review. If the description was not sufficient, we sent requests to 

the study authors for additional information before excluding the studies. 

We excluded studies recruiting undergraduate students, trainees and residents or a mix of 

licensed and unlicensed participants if data on the eligible participants were not separately 

provided by the authors after a formal request by email. 

 

Types of interventions  

Definition of e-learning programme 

Any intervention in which clinical content is distributed and facilitated primarily by Internet, 

extranet or Intranet: web-based tutorials, virtual clinical vignettes and patients, discussion 

groups, Internet-mediated videoconferencing, web seminars, emails, pod casts, and virtual 
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social networks was included. We excluded CD-ROMs and applications not distributed through 

the media mentioned above. The learners may have had access to interventions through a 

variety of technologies [e.g. computers, personal digital assistant (PDA), smart phones, etc]. We 

applied no restrictions on the basis of the programme length: we included short programmes 

such as single lectures, workshops, and modules, as well as more extended educational 

programmes. We included an intervention if the description is sufficient to allow us to establish 

whether it could potentially improve knowledge or behaviours by any kind of intervention 

mentioned above and when the description was not sufficient, we sent a request to the study 

authors for additional information before excluding the studies. 

We excluded e-learning programmes focusing on non-clinical medical topics (e.g. bio-terrorism) 

defined as subjects different from the seven roles that all physicians need to have to be better 

doctors: medical expertise, communication, collaboration, leadership, health advocacy, 

scholarship, and professionalism (The CanMEDS Framework). 

We only included interventions in which e-learning is considered a core or essential element. 

However, in multifaceted educational interventions (e.g. those applying two or more 

interventions to change health professionals' practice), the e-learning component may have 

different degrees of centrality. Thus, we categorised studies into three groups: e-learning alone; 

e-learning as a core, essential component of a multifaceted intervention; e-learning as a 

component of a multifaceted intervention but not considered core and essential. 

A study was classified 'core' when e-learning was described to provide the foundation for the 

entire educational intervention (e.g. e-learning together with papery guideline dissemination). 

When the components other than e-learning could be used in the absence of e-learning or e-

learning was merely added to a multifaceted intervention that could easily be offered in its 

absence (e.g. audit and feedback interventions), the study was classified as 'not core’. 

We included RCTs where the eligible comparators were educational interventions on the same 

topic without access to e-learning (e.g. paper-based material, residential face-to-face courses) 

or multifaceted educational interventions without e-learning on the same topic. 

 

Types of outcome measures  

This review included studies reporting the following outcomes: patient outcomes or behaviours, 

skills or knowledge of health professionals (Kirkpatrick 1996, Straus 2004). 

Several conceptual models have been developed for assessing knowledge and competence. 

Miller 1990 identifies four stages of development: 'knows, knows how, shows how, and does' 

that are the essential facets of clinical competence. An individual progresses through cognitive 

and behavioural steps, from acquiring knowledge to performing a task in practice. Miller's theory 

assumes that knowledge and competence predict behaviours. We slightly modified the stages 

of development to better reflect the different components targeted by educational interventions 

in clinical practice (Moja 2008): 

1. knowledge defined as factual knowledge or basic learning, for example knowing the 

benefits and risks of different interventions (e.g. in patients with unstable angina, aspirin is 

beneficial); 
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2. skills defined as deep learning or competence, for example posing structured clinical 

questions considering patients, treatment, comparison, and outcomes and understanding 

quantitative aspects (e.g. relative or absolute risk reduction, number needed to treat); 

3. behaviours defined as ability or performance: the incorporation of knowledge into 

practice, with the adoption of proven treatments and interventions that can potentially improve 

patients' health;  

4. patient outcomes. 

Non-objectively assessed outcomes were excluded (e.g. learner self-reported knowledge or 

satisfaction). 

 

Primary outcomes   

Patient outcomes and health professionals' behaviours: any objective measure of patient 

outcomes (e.g. blood pressure, number of caesarean sections, medical errors) or professional 

performance (e.g. number of tests ordered, prescriptions for a particular drug) was considered 

as a primary outcome measure. 

An intervention was included if the description is sufficient to allow us to establish that it was 

aimed at improving clinical practice, such as starting effective treatment, or dismissing 

ineffective or harmful treatment; if the description was not clear, we sent a request to the study 

authors for additional information before excluding the studies. 

Primary outcome results were computed at two major time points: immediately after the e-

learning intervention at the longest duration of follow-up available. 

 

Secondary outcomes   

Health professionals skills and knowledge: skills and knowledge are clinical competence 

dimensions related to the concept of 'knows' (knowledge) and 'knows how' (skills) (Miller 1990). 

We included studies reporting any objective measure of skills such as the assessment of 

learners' ability to demonstrate a procedure or technique (e.g. problem solving, objective 

structured clinical examination scores) or any objective measure of learners' knowledge such as 

assessment of factual or conceptual understanding (e.g. multiple-choice test of knowledge). 

 

Search methods for identification of studies   

Electronic searches   

The EPOC Trials Search Co-ordinator (TSC) wrote the search strategies in consultation with the 

authors. The TSC searched the Cochrane Database of Systematic Reviews (CDSR) and the 

Database of Abstracts of Reviews of Effects (DARE) (The Cochrane Library) for related 

systematic reviews, and the following databases for primary studies. 

MEDLINE, 1946 to 7 July 2016, Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Ovid MEDLINE Daily and Ovid MEDLINE, OvidSPEMBASE, 1980 to 7 July 2016 

week 6, OvidSPCochrane Central Register of Controlled Trials, Issue 6, 2016, WileyHealth 

Technology Assessment, Issue 2, 2016, WileyNHS Economic Evaluation Database, Issue 2, 

2016, WileyDatabase of Abstracts of Reviews of Effects, Issue 2, 2016, Wiley 
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The MEDLINE strategy is provided in Appendix B and was translated using appropriate syntax 

and vocabulary for other databases. Results were limited by two methodological filters: the 

Cochrane Highly Sensitive Search Strategy for identifying randomised trials in MEDLINE (2008 

revision; Lefebvre 2011) to identify randomised trials, and an EPOC methodology filter. We 

applied no language or date limit. 

 

Trial Registries 

We searched the following trial registries for ongoing and completed trials; 

International Clinical Trials Registry Platform (ICTRP), Word Health Organization (WHO) 

http://www.who.int/ictrp/en/ClinicalTrials.gov, US National Institutes of Health (NIH) 

http://clinicaltrials.gov/. We also reviewed reference lists of all included studies, relevant 

systematic reviews and primary studies. 

 

Searching other resources   

We examined the reference lists of the included trials and relevant reviews published in the field 

of e-learning (e.g. Wentling 2000, Chumley-Jones 2002, Wutoh 2004, Ruiz 2006, Cook 2008a, 

Lam-Antoniades 2009). 

 

Data collection and analysis   

Two review authors independently determined the eligibility of the intervention by examining the 

study report and the description of the intervention. If necessary, we referred to other related 

papers or reports (e.g. protocol or register records) and sent requests to the study authors for 

additional information, especially if e-learning programmes were unclear or the measures to 

monitor outcomes changes were not clearly identified. 

Multiple reports of the same studies were collated so that each study, rather than each report, 

was the unit of interest in the review. 

Where means and standard deviations (SDs) were not reported in the original article, we sent 

request to the study authors for additional information. 

We examined any relevant retraction statements and errata for information and searched for 

any key unpublished information that is missing from the reports of included studies. 

We used RevMan software to manage the included studies data (RevMan 2014). 

 

Selection of studies   

Two review authors independently screened the titles and abstracts and applied inclusion and 

exclusion criteria. We searched for complete manuscripts in the cases of uncertainty, and 

resolved disagreements through discussion and consensus. 

We documented the studies selection process in a Prisma flow diagram (Liberati 2009). 

 

Data extraction and management   

Two authors independently extracted data from the included studies, using a data sheet 

developed as a modified version of the EPOC data collection checklist (EPOC 2015). 

We extracted the following information. 
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Characteristics of participants: total number at baseline, total number at completion of the study, 

and type of target health professionals. Interventions and controls: number of groups, 

interventions applied, frequency, duration and main components. Methods: study design, 

duration of the study, setting and provider. Outcomes: type of outcome measures, scales of 

measure, values for means and standard deviations. Results: measures at follow-up (including 

means and SD/standard errors (SEs)/CIs for continuous data and summary table for 

dichotomous data), withdrawals and loss to follow-up. 

We resolved any disagreement by discussion and consensus among the authors.  

 

Assessment of risk of bias in included studies   

Two reviewers independently assessed the quality of all eligible studies using the EPOC risk of 

bias criteria (EPOC 2013). Any discrepancies in quality ratings was resolved by discussion and 

consensus between the authors. We collected the sources of information for each risk of bias 

assessment (e.g. quotation, summary of information from trial reports, correspondence with 

investigators). For each study, we assessed the following components for risk of bias: 

1. Adequate generation of allocation sequence  

2. Adequate concealment of allocation sequence (selection) 

3. Baseline outcome measurement similarity 

4. Baseline participants' characteristics similarity 

5. Incomplete outcome data reporting (attrition) 

6. Adequate prevention of knowledge by outcome assessors about allocation to the 

interventions (blinding)Adequate protection against contamination 

7. Freedom from selective outcome reporting 

8. Freedom from other risk of bias (e.g. duality of interest) 

We summarised the overall risk of bias for the single studies, considering the risk of bias in the 

concealment of allocation sequence, incomplete outcome data reporting and prevention of 

knowledge of outcome assessors about allocation to the interventions (Wood 2008, Savovic 

2012, Chan 2004, Dwan 2008, Kirkham 2010) as key domains. The overall risk of bias of the 

single study was judged as high if one of these items was rated at high risk of bias and as low if 

all of the items were low. We used the risk of bias of the single studies in the sensitivity analysis 

as detailed below. 

 

Measures of treatment effect   

We separately analysed patient outcomes, health professionals’ behaviours, skills and 

knowledge. 

When possible, we calculated the outcome measures in accordance with the intention-to-treat 

principle (i.e. all data were analysed according to randomised group assignment, regardless of 

whether some of the participants violated the protocol, were not compliant or were lost to follow-

up). Accordingly, we contacted study authors to obtain additional primary trial data, when 

necessary. 

We based analyses upon the consideration of dichotomous (e.g. proportion of patients 

managed according to e-learning programme) or continuous process measures (e.g. change in 
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learners' knowledge scores). Where studies reported more than one measure for each 

endpoint, we planned to abstract the primary measure (as defined by the study authors) or the 

median measure identified. For example, if the comparison reported five continuous knowledge 

test variables in which none of them were denoted as the primary variable, we ranked the effect 

sizes for the five variables and took the median value. 

We extracted the outcomes from each study in natural units. We planned to combine final 

values if the same scale was used across studies, or convert the effect size back into the 

natural units of the outcome measure most familiar to the target audience or provide 

standardized effect size. 

We only included continuous data from a trial in the analyses if means and SD were available or 

can be calculated and there was no clear evidence of a skewed distribution (e.g. as indicated by 

the ratio between the difference between the minimum or maximum value of the scale and the 

SD (Deeks 2011)). 

In cases where some trials reported changes in scores from baseline to final values as the 

measure of treatment effect for continuous outcomes, while other trials reported only the final 

values, we combined both the final values and the changes in scores into the same meta-

analysis (Higgins 2011). For studies providing both measures of treatment effect, we used the 

final scores as, due to randomisation, we did not expect differences between experimental and 

control group baseline scores. 

We planned to use results from both periods of cross-over trials, unless there was a reason to 

believe a carryover of effects from one period to another, which presents a serious flaw. For 

cross-over trials, we planned to use paired estimates of the effect (e.g. means and its SE), or 

calculated them from the exact statistical test results (e.g. paired t-test for continuous data or 

McNemar's test for binary outcomes) (Elbourne 2002, Cook 2008). 

 

Unit of analysis issues   

Studies with more than two arms 

If more than one comparison from a study with more than two arms was eligible for the same 

comparison, we planned to adjust the number of health professionals to avoid double counting. 

We sought to make the adjustment by dividing the number of health professionals in the shared 

arm approximately evenly among the comparisons. 

 

Cluster RCTs 

Due to the focus on an educational intervention, we expected that trials were randomised by 

cluster. In cluster-RCTs or “clusters”, groups of individuals are randomly allocated to study arms 

and outcomes are then measured based on the individual cluster members. Under such 

circumstances, it is necessary to adjust the results from primary trials for clustering before they 

are included in the meta-analysis in order to avoid spurious precision in 95% CIs. We included 

cluster-RCTs with adequate definition of participants and clusters, as suggested by the Ottawa 

Statement for cluster-RCTs (Weijer 2012). 
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For the cluster-RCTs, in order to calculate adjusted (inflated) CIs that account for the clustering, 

we planned to proceed to an approximate analysis. Our approach was to multiply the SE of the 

effect estimate (from the analysis ignoring the clustering) by the square root of the design effect. 

For this, we used intra-cluster correlation coefficients borrowed from an external source 

(University of Aberdeen 2015). 

Performing meta-analysis using studies with unit of analysis errors required us to make a 

number of assumptions about the magnitude of unreported parameters, such as the intra-class 

correlation coefficients and the distributions of patients across clusters. We planned to re-

analyse studies with potential unit of analysis errors where possible. If a study was re-analysed, 

we reported the re-analysed results (observed SEs, P values, or CIs) along with the original 

results. If this was not possible, we reported only the original results and the study was 

excluded from the meta-analyses. 

 

Dealing with missing data   

For all outcomes across all studies, we carried out analyses as far as possible on an intention-

to-treat basis (i.e. we attempted to include all participants randomised to each group in the 

analyses, and analysed all participants in the group to which they were allocated, regardless of 

whether or not they received the allocated intervention). If intention-to-treat data were not 

available, or for dichotomous and continuous data that were missing, we made no assumptions 

about loss to follow-up, but we based analyses on participants completing the trial. If there was 

a discrepancy between the number randomised and the number analysed in each treatment 

group, we calculated and reported the percentage of loss to follow-up in each group. 

Where standard deviations were not specified, we calculated them using a test of significance 

(e.g. P value related to t or F statistic) wherever possible. If P values and variance were not 

forthcoming, because studies used similar measurement scales, featured similar degrees of 

measurement error, or had similar time periods, we planned to use the average SD from the 

other similar studies (Cook 2008). 

The impact of missing data was considered separately for each primary and secondary 

outcome reported in each study. 

 

Assessment of heterogeneity   

To assess the contextual heterogeneity of the included trials (the differences in populations, 

context, interventions, comparators, follow-up), we planned to conduct subgroup analyses 

according to important clinical and methodological characteristics, such as settings, 

interventions, comparators, etc. Between-study heterogeneity was planned to be assessed 

overall, and within the subgroups. 

We included all the pre-specified outcomes available from the individual studies in the meta-

analysis, with heterogeneity reported by the Q (Chi2) and the I2 statistics (Deeks 2011). The I2 

describes the percentage of the variability in effect estimates that is due to heterogeneity rather 

than chance (sampling error). The Cochrane Handbook (Higgins 2011) gives the following 

guidance on this decision based on I2 values to classify the inconsistency of the effect measures 

across studies: 
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0% to 40%: might not be important; 

30% to 60%: may represent moderate heterogeneity; 

50% to 90%: may represent substantial heterogeneity; 

75% to 100%: considerable heterogeneity. 

In cases of moderate/substantial heterogeneity, we performed the analysis using both the fixed 

and the random-effects model. Where considerable heterogeneity existed, we explored the 

magnitude and direction of the effects: if I2 was more than 75%, but the large majority of studies 

were in the direction of benefit and a random-effects meta-analysis yielded highly statistically 

significant benefit, we accepted the results. In this scenario, we could be uncertain about the 

amount of benefit, but not about its existence; it is safe to conclude that the intervention is 

beneficial (Virgili 2009). If substantial heterogeneity existed, studies were sparse, or directions 

were discordant, we did not pool data from the trials and we did not conclude in favour of or 

against the intervention. 

 

Assessment of reporting biases   

We planned to use funnel plots to assess the reporting biases. We planned to evaluate the 

funnel plot asymmetry, not only visually, but also with the use of tests for funnel plot asymmetry 

if we found more than 10 studies to include in meta-analysis. We planned to use the test 

proposed by Egger 1997 and by Harbord 2006 for continuous and dichotomous outcomes, 

respectively. If asymmetry was detected, we discussed possible explanations (e.g. publication 

bias or poor methodological quality of the studies) on the basis of available information (Higgins 

2011) and, subsequently, performed a sensitivity analysis. Funnel plots were interpreted 

cautiously as they may be misleading. 

 

Data synthesis   

The studies were grouped according to important clinical and methodological (conceptual) 

characteristics, such as settings, interventions, comparators, etc. Accordingly, similar studies 

reporting homogeneous (similar) outcomes and outcome measures were synthesised. 

We entered outcomes into Review Manager (RevMan) 5.3 (RevMan 2014) as effect sizes and 

their SEs. 

We assessed the certainty of evidence as it relates to the studies that contributed data to the 

meta-analyses for pre-specified outcomes using GRADEpro software (GRADEpro 2008). We 

justified all decisions to downgrade or upgrade the rating using footnotes, and we provided 

comments to aid readers’ understanding of the review when necessary, as recommended by 

The Cochrane Collaboration (Schünemann 2011). The certainty of evidence was graded as 

high, moderate, low or very low, downgrading the initial level of confidence considering the risk 

of bias, inconsistency and indirectness of evidence, imprecision of effect estimates and risk of 

publication bias. 
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Subgroup analysis and investigation of heterogeneity   

We performed the following subgroup analyses: 

� Change in content: e-learning programmes sub-grouped by medical, surgical or 

rehabilitation topics with the hypothesis that e-learning about medical topics (more likely to 

be centred on knowledge than skills or behaviours) are more effective than other topics.  

� Change in targeted health professionals: doctors, nurses or physiotherapists with the 

hypothesis that e-learning for doctors are more effective than for other health professionals. 

� Change in regulation: formally accredited versus non-accredited e-learning programmes 

with the hypothesis that accredited e-learning programmes are more effective than not-

accredited.  

� Change in format: high-interactive programmes (combination of at least three components, 

e.g. web module, chat, emails) or low-interactive programmes (fewer than three 

components); short (i.e. attendance less than one week) or long programmes (more than 

one week) 

� with the hypothesis that high-interactive and short programmes are more effective than low-

interactive and long programmes. 

Some of these factors have been identified by others as those which may influence the effect of 

educational e-learning programmes (Ruiz 2006, Cook 2008). We undertook the standard test 

for heterogeneity across subgroup results to investigate the differences between two subgroups 

(Borenstein 2009). We used these analyses to investigate potential sources of heterogeneity 

and reported them as post-hoc exploratory data analyses only. 

 

Sensitivity analysis   

We planned to perform the following sensitivity analyses: 

� excluding studies assessed as at high risk of bias.  

� excluding cross-over trials. 

We decided to aggregate studies at unclear risk of bias to those at high risk of bias. This 

decision was not specified in the protocol. We assumed a conservative approach, assuming 

that the quality was inadequate when the information was not provided at all (‘guilty until proven 

innocent’) (Moja 2014).  

 

2.5 Training intervention for improving telephone skills 

 

Criteria for considering studies for this review 

Types of studies 

� We considered the following types of studies meeting the minimum criteria used by the 

Cochrane Effective Practice and Organisation of Care Group (EPOC 2013). 

� Randomised controlled trials (RCTs) 

� Non-randomised controlled trials (NRCTs) 

� Controlled before-after (CBA) studies with a minimum of two intervention and two control 

sites 
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� Interrupted time series studies (ITS) of interventions with a clearly defined point in time 

when the intervention occurred and at least three data points before and three after the 

intervention 

This decision was based on our initial evidence search that identified few randomised controlled 

trials in this area. 

 

Types of participants 

We included clinicians (a broad term that encompasses all doctors, nurses and other health 

professionals) who have undergone educational interventions for developing and improving 

telephone consultation skills with patients. We included studies from all settings including 

primary care, outpatient, inpatient and public health. We excluded studies regarding 

communication between clinicians. 

 

Types of interventions 

We considered any kind of intervention aiming at improving the clinicians' telephone 

consultation skills regardless the mean and the way they were delivered (computerised, written, 

face-to-face training programmes or decision support software). 

The eligible comparators were any control intervention with a possible effect on the same 

outcomes set or the absence of intervention. 

Consequently the comparison could be, for example, an interactive e-learning programme on 

telephone consultation structure versus a classroom intervention on the same topic or no 

intervention; or a computerised decision support software use versus written management 

algorithms or no intervention. 

 

Types of outcome measures 

We considered the following types of outcomes: 

Primary outcomes 

� Patient outcomes 

- health outcomes (e.g. validated tools, biomedical markers and patient behaviour) 

- effect upon morbidity/mortality 

- patient satisfaction 

- urgency assessment accuracy 

- adverse events 

� Clinicians’ telephone consulting skills as measured/assessed by a validated tool (e.g. RICE 

tool, Derkx 2007); 

We use the definition of "validated tool" provided by the Joint Commission: a tool is validated 

when it is “an instrument that has been psychometrically tested for reliability (the ability of the 

instrument to produce consistent results), validity (the ability of the instrument to produce true 

results), sensitivity (the probability of correctly identifying a patient with the condition)” 

(https://manual.jointcommission.org/Manual/Questions/UserQuestionId03Sub0015) 
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Secondary outcomes 

� Clinician knowledge gain 

� Attitudes to telephone consultation (e.g. confidence, satisfaction) 

� Time effectiveness (length and frequency of consultations, avoidance of face-to-face 

contact, effect on further clinical contact) 

� Referral patterns 

� Economic evaluation (litigation issues, resource issues, time effectiveness) 

We only included studies if they assessed primary outcomes (e.g. not those with just secondary 

outcomes). 

 

Search methods for identification of studies 

The EPOC Information Specialist (IS), developed the search strategies in consultation with the 

review authors and ran the searches of The Cochrane Database of Systematic Reviews and the 

Database of Abstracts of Reviews of Effects (DARE) for related systematic reviews and the 

databases listed below for primary studies. The most recent search was conducted on May 19, 

2016. 

 

We searched the following databases: 

Cochrane Central Register of Controlled Trials via OVID (May 2016) 

Cochrane Library via Wiley (May 2016) including 

Database of Reviews of Effects (DARE) 

Economic Evaluation Database (EED) and 

Health Technology Assessment Database (HTA) 

MEDLINE via OVID (1946 to May 2016) 

EMBASE via OVID (1947 to May 2016) 

CINAHL via EbscoHost (1980-May 2016) 

EPOC specialized register via Reference Manager (to 2012) 

We searched the Cochrane EPOC Group Specialised Register only to 2012 as it has not been 

updated since that time. 

 

We did not apply language nor date restrictions to the searches. We used two methodological 

search filters to limit retrieval to appropriate study designs: the Cochrane Highly Sensitive 

Search Strategy (2015 revision) to identify randomised trials (cf. Cochrane Handbook for 

Systematic Reviews of Interventions 6.4d) (Lefebvre 2011). To retrieve non-randomised 

controlled trials, controlled before/after studies (CBAs) and interrupted time series (ITSs) the 

Effective Practice and Organization of Care (EPOC) Group Methods Filter 2.6 (January 2013 

version) was applied. For other databases, where no filter exists, study designs were identified 

at the screening stage (see Types of studies). Detailed search strategies used for searches are 

provided in Appendix C. 
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The search strategy was devised for the OVID Medline interface and then adapted for the other 

databases. Relevant individuals and organisations were consulted for information about 

unpublished or ongoing studies. 

 

Searching other resources 

We searched the following trial registries and additional thesis resources; selected grey 

literature and Google Scholar (we screened the first 500 items retrieved). 

 

Trial Registries 

WHO International Clinical Trials Registry Platform (ICTRP) http://www.who.int/ictrp/en/ 

ClinicalTrials.gov http://clinicaltrials.gov/ 

TrialsCentralTM (www.trialscentral.org) 

Current Controlled Trials (www.controlled-trials.com) 

Theses Portals 

Australasian Digital Theses Program (http://adt.caul.edu.au/) 

EThOS, Electronic Thesis Online Service, British Library (http://ethos.bl.uk) 

Networked Digital Library of Theses and Dissertations (http://www.ndltd.org) 

Index to Theses (http://www.theses.com/) (Great Britain and Ireland) 

 

We also: 

a) Screened individual journals and conference proceedings (e.g. hand searching). 

b) Reviewed reference lists of relevant systematic reviews or other publications. 

c) Contacted authors of relevant studies or reviews to clarify reported published information or 

seek unpublished results/data (when necessary). 

d) Contacted researchers with expertise relevant to the review topic or EPOC interventions. 

e) Conducted cited reference searches in ISI Web of Science/Web of Knowledge. 

 

Data collection and analysis 

Selection of studies 

Two pairs of review authors independently assessed the eligibility of all titles and abstracts 

identified from electronic searches. We retrieved full text copies of all articles judged to be 

potentially eligible. The same review authors independently assessed the retrieved articles to 

determine whether they met the inclusion criteria. 

The final list of included and excluded studies was agreed between the authors. Where there 

was insufficient detail about the study to decide whether it met the inclusion criteria, we 

contacted the study authors to enable a more informed decision. If necessary, another review 

author was asked to resolve any potential differences of opinion. 

 

Data extraction and management 

Two review authors independently extracted data from all included studies using a standard 

data recording form derived from the data extraction template provided by the Cochrane EPOC 

Group EPOC 2013a. We compared results and resolved disagreements by discussion and, 
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when necessary, through the involvement of an third review author. We contacted study authors 

to obtain or clarify data from included studies. We planned to use RevMan 2014 to manage the 

study data. 

 

Assessment of risk of bias in included studies 

Two review authors independently assessed the risk of bias of the included study using the nine 

standard criteria for RCTs and the seven standard criteria for ITS as outlined by the Cochrane 

EPOC Group (EPOC 2015). We planned to use a template to guide our assessment of risk of 

bias, judging each item as having a low risk of bias, a high risk of bias or ‘unclear’ risk of bias 

and providing a description to explain the decision using the guidance outlined by the Cochrane 

EPOC Group (EPOC 2015) and in the section 8.3 of Cochrane Handbook for Systematic 

Reviews of Interventions (Higgins 2008). We compared judgments and resolved any 

disagreements by discussion and consensus, and by consulting a third review author where 

necessary. 

 

Low risk of bias within selected studies was decided if all the above mentioned elements were 

deemed to be low risk. Conversely, if one or more of these key elements were found to have a 

high risk of bias, the selected study was planned to be classified as at high risk. 

When necessary we contacted study authors for additional information about the included 

studies. 

 

Measures of treatment effect 

We reported the findings of the included study in narrative form as described by the study 

authors. When further studies are identified and included in this review, we plan to analyse 

effect measures in relation to the primary outcome measures to assess whether there are 

definable and significant changes in a variety of outcomes after the training intervention. We 

anticipate that with additional studies, the primary outcomes will reveal data that can be 

assessed by measures such as mean difference (MD), standardised mean difference (SMD) 

and proportions where appropriate. 

For dichotomous data: where feasible, we plan to analyse outcomes with dichotomous data 

(such as confidence rating scales) with relative effect. 

For continuous data: we plan to report the mean difference (MD) or standardised mean 

difference (SMD) (if there was a difference in measurement of scales across trials), using 95% 

confidence intervals (CI) as measures of the amount of random errors influencing the outcome 

estimates. 

Future included studies, could use standardised assessment tools of consulting (such as 

Pendleton's Consultation Rating Scale). These again, could be measured using MD and SD or 

SMD if different tools were used. If medians are used, then interquartile ranges (IR) will be 

measured. Where total numbers and effect sizes are not recorded then we will describe results 

narratively. 
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Unit of analysis issues 

We did not evaluate unit of analysis issues as only one study was included. When future studies 

are included, and cluster trials identified, we plan to analyse the data according to 

recommendations in the Cochrane Collaboration Open Learning Module on issues related to 

the unit of analysis (Alderson 2002). 

 

Dealing with missing data 

We contacted the authors of the included study for missing data. 

 

Assessment of heterogeneity 

We did not assess heterogeneity as only one study was included. When future studies are 

included, we will evaluate heterogeneity using tables and box plots to compare effect sizes of 

studies grouped according to potential effect modifiers. These include: 

1. Type of health professional. 

2. Type of intervention. 

3. Duration of education/intervention. 

4. Outcomes of intervention. 

5. Setting and contextual factors: primary/secondary care, face-to-face/eLearning 

6. Study design (e.g. RCT, CCT, CBA, ITS). 

7. Methodological quality of studies. 

With additional included studies, we expect to find substantial variation in the study results due 

to differences in types of interventions, the type of healthcare professional (targeted population), 

the design of the intervention, duration of the intervention and the context in which the 

intervention was implemented. We will conduct subgroup analyses based on type of 

intervention, type of health professional and study setting when two or more studies considering 

the same outcomes or using the same intervention in a similar population. 

 

Assessment of reporting biases 

We did not assess reporting bias as only one study was included. When future studies are 

included, we plan to use funnel plots to assess for the potential existence of small study bias. 

As there are a number of explanations for asymmetry in a funnel plot (Sterne 2001), we plan to 

carefully interpret results (Lau 2006). 

 

Data synthesis 

We did not perform quantitative analysis as only one study was included. 

We summarized the findings for each primary outcome in a 'Summary of findings' table to draw 

conclusions about the certainty of the evidence for the main comparison within the text of the 

review. Two review authors independently assessed the certainty of the evidence (high, 

moderate, low, and very low) using the five GRADE considerations (study limitations, 

consistency of effect, imprecision, indirectness and publication bias) reported in the specific 

guidance developed by EPOC (EPOC 2013). We resolved disagreements on certainty ratings 
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by discussion and provide justification for decisions to down- or up-grade the ratings using 

footnotes in the table(s). 

When future studies are included, we plan to begin the data synthesis with a narrative overview 

of the findings and a table systematically summarising the extracted results. We will assess the 

participants, interventions and outcomes for comparability, which is necessary for statistical 

pooling. We will look for studies sufficiently similar in terms of study design, setting, intervention, 

follow-up and outcome measures in order to combine the study data in a meta-analysis. We 

plan to review the appropriateness to carry out a meta-analysis collectively as a review team. 

The choice of model will depend on the heterogeneity of the studies included in the meta-

analysis. We plan to conduct the analysis according to the Cochrane Handbook for Systematic 

Reviews of Interventions guidance (Higgins 2011). If meta-analysis is feasible, we plan to use a 

random-effects model, which provides a more conservative estimate of effect and can be used 

where there is moderate heterogeneity. 

With additional included studies, will measure median effect sizes across groups as originally 

described by Grimshaw 2004, a method which has been used by several subsequent authors 

(Jamtvedt 2006, Shojania 2004, Shojania 2009, Steinman 2006, Walsh 2006).This method is 

considered to help measure the median effect of each outcome within a study and subsequently 

measure the overall single effect size for that study. It is from these single effect sizes for each 

study that the median effect size and interquartile range across all studies can be calculated. 

This type of analysis is still subject to limitations, e.g. studies would be assumed to have equal 

weight. However Grimshaw 2004 argued the process of using median as opposed to the mean 

results means the summary estimate is less likely to be resulting from a few out-lying results. 

We will synthesise data through specific analysis of outcome measures previously described. 

Where possible, we plan to present separately results of studies comparing: 

� the intervention to no intervention (e.g. telephone training programmes alone); 

� the intervention to other forms of intervention (e.g. telephone consulting training versus 

face-to-face consulting training). 

 

Subgroup analysis and investigation of heterogeneity 

We did not perform subgroup analysis. When future studies are included and where data are 

sufficient and it is appropriate in the context of the study, we plan to conduct subgroup analysis 

according to several factors (type of participants, patient characteristics, location of the study, 

year of publication, type of intervention, disease specific training interventions and development 

of protocols). This will allow the examination of the effect of certain studies on the pooled effects 

of the intervention. 

 

Sensitivity analysis 

We did not perform sensitivity analysis. When future studies are included, we planned to 

remove studies from the analysis deemed to be at high risk of bias after examination of 

individual study characteristics, to examine the effect on the pooled effects of the intervention. 
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2.6 Efficacy and safety of a CDSS to support telephone triage  

 

Study Design and research hypotheses 

We design a superiority parallel group randomized controlled trial. Telephone calls were 

randomized to be managed as usual (without CDSS availability) or by the availability of a 

CDSS. This kind of randomisation could be affected theoretically by a risk of contamination 

because doctors could learn from the CDSS the question to be asked and use them even when 

the CDSS is not available. Three alternatives were taken into account: doctor randomisation, 

periods randomisation, centres randomisation but: 

- the first solution was judged to be at risk of contamination too (because doctors speak to each 

other sharing the same work place and can even share the access to the CDSS if they gamble) 

and it would be not acceptable by doctors in term of consequent financial incentives disparity 

(and not allowed by regional law);  

- the second solution would have increased the difficulties of statistical analysis and 

interpretation of the data collected.  

- the third solution would not have been achievable because the calls would have been 

randomized to be answered by a centre that could not be the centre expected to provide a 

subsequent face-to-face evaluation (with particular regard to home visits) and that would have 

been a significant complication for the service.  

Considering the wide variability of clinical cases presented by callers (the first reason for 

encounter accounts for 14,5% of all the reasons, the second for 6,5% and the following three for 

5% each), the low probability to be referred of the majority of clinical cases and the low mean 

number of cases every single doctor was be required to assess by CDSS (on average about 20-

30 per month), we assumed the contamination risk deriving from randomisation at single call 

level is not relevant. 

 

The setting 

Seven primary care out of hours (OOH) service centres were led by 58 doctors (20 concurrently 

in shift during weekend day-time and 15 concurrently in shift during night-time – 7 doctors 

concurrently at the phone at any time – 1 per centre) providing service to about 470.000 

inhabitants  

All patients ages, all clinical problems, first and third party callers (ie calling on behalf of 

someone else) were included. 

The calls related to a problem that did not require clinical assessment (e.g. seeking advice 

about medications or where a pharmacy is etc) were excluded. 

All the centres and doctors were eligible to use CDSS when randomly offered. All the telephone 

lasting more than 90 seconds were considered eligible to the study, assuming that this duration 

is the minimum duration for medical telephone clinical assessment.  

Doctors answering to the phone received financial incentives to use the support at least in a 

basic way, answering to 100% of critical questions (the CDSS has critical, urgent and ordinary 

questions for every questions set) in the 75% of the times the CDSS was offered. So up to 25% 

of the times the CDSS will be offered, the triage data could be lost.    



53 
 

 

The intervention, Odyssey Teleassess 

Odyssey TeleAssess is a clinical decision support software using more than 460 clinical 

scenarios to prompt health professionals to ask all relevant questions during the telephone 

triage procedure and suggesting an urgency level depending from the answers given. It has 

been used for over 20 million calls without clinical incident and its development is accredited in 

the UK by the National Institute of Health and Clinical Excellence (NICE). 

Doctors were exposed to a dedicated training program in order to learn more about how to use 

Odyssey TeleAssess as a CDSS. 

Odyssey TeleAssess was integrated into the usual software recording calls data (Em.Ma.Web 

by Beta80 Group) and its availability was randomly offered to doctors during the calls. The 

patient personal data were stored into Em.Ma. Web database (ULSS 20 Service) and just data 

about call progressive code (as ID), patient’s age and patient’s gender were passed from 

Em.Ma Web to Odyssey TeleAssess in order to let it provide the required clinical assessment.  

The whole study dataset was produced integrating data provided by EmMa and by Odyssey.  

 

The outcomes 

Primary Outcome  

1) N° calls from not frail patients closed as “referred to hospital emergency room”/ total number 

of calls from not frail patients – EFFICIENCY OUTCOME 

Secondary outcomes 

2) N° calls from frail patients  closed as referred to hospital emergency room/ total number of 

calls from frail patients – EFFICIENCY OUTCOME 

3) Mean (SD) proportion of obligatory questions asked by doctors at the phone among the 

obligatory questions previously defined as obligatory - SAFETY OUTCOME assessed by ISP2 

4) Mean (SD) proportion of obligatory questions asked by doctors at the phone among all the 

questions asked by them- - EFFICIENCY OUTCOME assessed by ISP  

5) Mean (SD) proportion of appropriate care advice given by doctors at the phone at the end of 

telephone consultation versus advice previously defined as “required advice” - SAFETY 

OUTCOME assessed by ISP 

6) Mean call duration – EFFICIENCY OUTCOME 

 

                                                      

2 In order to assess SAFETY outcomes 6 standardized clinical cases commonly presented in OOH clinical 

setting and taken from the literature (Derkx 2008) were used with their questions sets as obligatory 

questions. The evaluators - 6 family medicine residents – called and presented the cases using the 

Incognito Standardized Patient (ISP) technic. ISP is a recognized method to study medical telephone 

consultation quality, using standardised clinical cases, administered by sham patients (incognito 

evaluators). 
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The study period 

The study was planned to start on 1 July 2014 and stop on 28 February 2015 with a run-in 

phase (for doctor training) form 1 July 2014 to 31 August 2015 and a possible extension up to 

31 December 2015. 

 

Sample size, randomization, allocation and blindness 

Previous performance data from the service showed the mean hospital referral rate was about 

13%. The hypothesis we used to estimate the sample size was that CDSS would have 

determined a reduction of hospital referrals from 13% to 10%. To detect such a difference, 

considering a 5% alfa and 95% statistical power, we calculated to need 3003 calls per arm with 

about 6.000 calls as a whole amount of calls to include in the study. 

The 7 OOH centres were divided into 4 major centres and 3 minor centres; the 4 major centres 

receive a mean of 600 calls on a monthly base while the minor centres receive a mean of 50 

calls on a monthly base (with a total of about 2550 calls potentially included in the study per 

month), so we plan to reach the necessary sample size in a 3 months period. As doctors 

receive financial incentives to accept the support in the 75% times it is offered, we plan a loss of 

25% of data in the CDSS availability arm. Not all the calls needed a clinical evaluation and not 

all the patients accepted to participate (we had no preliminary data about that). For this reasons 

we decided to extend the study length to 6 month. In the case this period was not enough to 

reach the sample size because of unplanned reasons (for example a lot of denied consents 

from callers), we planned to extent the study for 12 more months (up to 18 months as a 

maximum period).    

Each evaluator performed 50 incognito calls during the data collecting study phase. This size 

was decided in a pragmatic way. 

Randomisation to support availability arm or to support unavailability arm was automatically 

computer-generated on a single service centre basis (in every centre the computer performed 

the randomisation; this means the randomisation was not performed on a whole service basis: 

in this way for every centre about 50% of the calls were allocated to support availability and 

50% to support unavailability.   

The allocation sequence was computer generated and the offer to the doctors at the phone to 

use CDSS was made at the moment the call arrives and the doctors have to open the data 

recording window, so the potential loss of a maximum of 25% selectively in the CDSS arm was 

not related to clinical severity of the case (assessed later) and to the consequent probability to 

be referred to hospital care.  

There was no need to actively enrol participants because they are the patients normally 

accessing the OOH service by phone.  

In this study the phone callers were blind to assignment while for doctors directly providing care 

it was impossible to be blind. There was no need of external or subsequent outcome 

assessment or confirmation because doctors were obliged to record the call final result in terms 

of referred to hospital or not by the Italian law and by the software structure (there was a block 

on this software item). Data analysis was planned to be performed by a statistician blind to 

assignment to intervention. 
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The evaluators were blind with regards to study design so they did not know if doctors used 

CDSS or not. There was no need for external or subsequent outcome assessment or 

confirmation because evaluators recorded the call outcomes in a predefined checklist.  

 

Data analysis 

For binary outcomes differences between proportions and their relative 95% confidence 

intervals were planned to be estimated.  

For continuous outcome differences between mean and medians and their relative 95% 

confidence intervals were planned to be estimated. 

We planned to use non parametric statistics for variables not-normally distributed. 

We planned to perform a subgroup analysis on the basis of the following variables: 

- patient age (<14; 15-64; >65; >80) 

- patient level of frailty 

- centre 

- doctor age  (<36, 36-45, 46-55, >55) 

- time of day/day of week 

No interim analysis was performed but the study was planned to be stopped as soon as the 

planned sample size was reached and a check of sample size reached was planned to be 

performed every 2 months. 

The local Ethics Committee approved the protocol about two months before the study start-up.  

 

Duality of interest 

The principal nvestigator declared no financial or other competing interest. 

Doctors taking part to the study received financial incentives as part of a contract, regulating 

several parts of their activity, their unions signed with the LHT. 

 

2.7 Barriers and facilitators to uptake CDSS  

 

We conducted a qualitative, cross-sectional study based on semi-structured interviews to 

examine individual and contextual barriers and facilitators to CDSS uptake. The interview was 

designed and analyzed accordingly to the constructivist Grounded Theory (GT) approach, the 

inductive development of theory from data (Glazer 2004). Instead of initiating the study with a 

hypothesis or research question, the GT method begins with empirical observations on the field 

of interest (Glazer 2004). Data on the main features, conditions, outcomes, and contextual 

factors of the object of study is used to ground and systematically generate a theory 

surrounding the social or socio-psychological process (Charmaz 2006, Glazer 2004). By 

adopting this approach, we aim to capture the complex and multi-dimensional processes and 

relationships involved in the use and adoption of CDSS across different stages of 

implementation. 

One of the main elements of the GT method is the collection of data before its analysis. The 

former is driven by theoretical sampling, the sequential selection of individuals in a study 
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sample according to the state of theory generation (Charmaz 2006). Following the criteria of 

theoretical saturation (Morse 2009), we plan to progressively recruit participants until no new 

information is raised from the interviews. 

 

Setting and participants 

We adopted a purposive sampling strategy and select the first participants using a maximum 

variability logic (Patton 2002). This strategy was chosen to explore contexts with different levels 

of familiarity with CDSS as well as participants with diverse organizational roles. 

To determine the impact of particular clinical setting characteristics on CDSS uptake, we 

selected three specialty research hospitals located in northern Italy based on the following 

criteria: the hospital reported the use of evidence during practice, an EHR, and a level of CDSS 

implementation and familiarity. Specifically, setting ‘A’ is an oncology hospital that abandoned 

paper-based clinical documents and fully adopted an EHR beginning in 2008. The hospital’s 

EHR is linked to a variety of CDSS, including evidence-based messages on treatment and 

diagnosis using care management algorithms. All participants from setting ‘A’ were considered 

current users of CDSS and compliant with EBM. Setting ‘B’ is an orthopaedic research hospital 

that has been using an HER since 2011, but does not have a CDSS. This hospital’s EHR is not 

sufficiently developed to link to a CDSS or to be utilized by health professionals who have 

adopted standard international codes, a prerequisite to the activation of CDSS guide messages. 

Health professionals in setting ‘B’ may or may not be compliant with EBM depending on their 

own capacity and willingness. Setting ‘C’ is an orthopedic research hospital that does not have 

an EHR or a CDSS. This setting was considered an environment reluctant to innovation and the 

use of evidence in practice. 

In order to determine the impact of particular professional or organizational roles and 

characteristics on CDSS perception, we interviewed frontline physicians, nurses, information 

technology staff, and members of the hospital board of directors. We used purposive sampling 

to capture the perspectives of a diverse and representative sample of professionals. 

The demographics or seniority of participants were not be considered in the selection criteria; 

nonetheless, this information was collected during the interview. Consistent with the theoretical 

sampling strategy, we added to our sample throughout the data collection process based on the 

provisional results from the analyses. For example, we increased the number of participants in 

one cluster of stakeholders or include health professionals that were not expected to participate 

in the sample if their positions and experiences require further consideration or elaboration. 

 

Data collection 

Data were collected through interviews in hospital consultation rooms. The interview was 

address the following topics: a) participants’ beliefs and experiences with information 

technology, in general (e.g., the use of personal computers, tablets, and smartphones to obtain 

information relevant to their clinical practice); b) beliefs and experiences with CDSSs, 

specifically; c) willingness to adopt EBM and clinical guidelines in their routine practice; and d) 

perceptions regarding the potential of CDSSs to integrate evidence and guidelines in clinical 

practice. We asked participants to discuss both their own experiences and those of their 
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colleagues in their workplace. We followed the GT principle of progressively refining the 

interview framework according to participants’ answers around the object of interest. In other 

words, interviews did not follow a prescribed structure; rather, questions were developed 

continuously for each interview. Participants were contacted by the three Unit Coordinators (LM, 

MM, ON) and invited to participate in the study. Each interview was conducted by two 

individuals: a trained investigator who conducted the interview, and a medical doctor with 

competence in the participating hospital’s field of specialty who supported the investigator in 

clinical topics. The expected duration of the interview is 30 to 90 minutes. The interviews were 

taped and transcribed verbatim. 

 

Data analysis 

Investigators analyzed all interview transcripts according to the procedure outlined in GT 

content analysis, which involves three sequential phases of coding (Morse 2009, Charmaz 

2006). 

In the first step, open coding, investigators identified and label preliminary concepts found in the 

data (e.g., ‘CDSS is less reliable than colleagues’). Investigators analyzed the interview 

transcripts line-by-line to detect ‘in vivo’ codes that directly use the participant’s wording. In axial 

coding, the second analytical step, investigators reassembled particular sets of data based on 

central concepts that emerge from the ongoing analysis; in other words, codes were 

progressively aggregated into broader categories (e.g., ‘resilience of paper-based culture’ or 

‘power and hierarchy issues’). This step involved the recurrent identification and comparison of 

themes both within and across sub-categories and broader categories. In selective coding, the 

final step of data analysis, investigators further defined, developed and refined discrete 

concepts and categories. The core categories, pivotal concepts encapsulating the whole 

phenomenon under investigation were selected and systematically related to the other 

categories. The combined categories and their interrelationships ultimately formed a larger 

storyline surrounding the process of CDSS uptake (Morse 2009, Charmaz 2006). 

The coding process was conducted by three investigators. The NVivo software (version 10) 

(QSR International Pty) was used to support the analysis. 

 

Ethics and funding 

The study was approved by the Research Ethics Committees of IRCCS Istituto Ortopedico 

Rizzoli (approved January 31, 2014; file number 0003938/2014), IRCCS Ospedale San 

Raffaele (approved March 6, 2014), and IRCCS Istituto per la Cura dei Tumori della Romagna 

(approved February 21, 2014; file number 1155/2014). 

This work was supported by the Italian Ministry of Health (GR-2009-1606736) and by Regione 

Lombardia (D.R.G. IX/4340 26/10/2012). Funding sources had no role in the writing of this 

manuscript or the decision to submit it for publication. 

Before beginning the interview, participants were given an informed consent form as well as 

information outlining the purpose of the study and participant rights. 

Participants were notified that their involvement was voluntary and could be withdrawn at any 

time and that confidentiality was protected through the anonymization of all collected data. 
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RESULTS 

 

3.1 Efficacy and safety of INFs-beta vs GA in RRMS 

 

Results of the search   

We identified overall 636 reports through the search strategy (MEDLINE 356, Embase 225, 

CINAHL 14, CENTRAL 14, clinical trials registries 11, CDR database 7, other databases 2, 

additional articles 7). We excluded 592 articles on the basis of abstracts considered not 

pertinent. (See the corresponding references section). 

 

 

Figure 1. Study flow diagram INFs vs GA in RRMS 
 



59 
 

Overall, a total of 44 articles were provisionally selected as potentially fulfilling the inclusion 

criteria (Figure 1). 

Seventeen studies were excluded: seven because they were not RCTs; five RCTs because the 

design included no active comparator treatment, one because it was a comparative trial 

evaluating two dosages of GA and two because evaluated drugs different from those 

considered in this review; four publications were review articles. Finally one study was excluded 

because authors had never answered to our request for additional information. 

Three trials are still ongoing. One ongoing trial (NCT00176592) is a phase IV RCT, with head-

to-head comparisons of IFN-beta 1b (250 mg of Betaseron) and GA (Copaxone) for the 

treatment of participants with CIS and RR forms of MS by using acute changes on MRI as the 

primary outcome. The second one (EUCTR2012-003735-32-GR) is a phase IIb/III trial that 

compares masitinib with interferon beta-1a, interferon beta-1b, peginterferon beta-1a or 

glatiramer acetate in patients with RRMS who do not respond to these first line treatments. The 

third (NCT01623596) is a 12 month study where patients with RRMS are randomized 1:1 to 

fingolimod or approved disease modifying therapy. Patients were treatment naive or have only 

been treated with one class of DMT (Interferon beta preparation or glatiramer acetate). Primary 

objective was to evaluate efficacy of fingolimod by assessing patients retention on treatment. 

Twenty-five studies were considered for inclusion: five published RCTs (Cadavid 2009; 

Calabrese 2012; Lublin 2013; Mikol 2008; O'Connor 2009a), and 1 unpublished study 

(NCT01058005) met the selection criteria. Nineteen articles were related to primary studies, 

excluding the aforementioned ongoing trial (NCT00176592), which was related to the Cadavid 

2009 study. 

1. Three articles were pertinent to the Cadavid 2009 trial. Investigators analysed the impact of 

therapies on MRI measures as follows: one was a post hoc analysis of MRI/clinical activity 

(Cadavid 2011), another was an analysis of the development of focal lesions suggestive of brain 

injury (Cadavid 2009b) and the last described changes in brain volume (Cheriyan 2012). 

2. Six articles were pertinent to the Lublin 2013 trial. One study reported the protocol (Lindsey 

2012) and five articles were related to meeting reports of the same trial (Lublin 2012; Lublin 

2013b; Lublin 2013; Wolinski 2012; Wolinsky 2013). 

3. Two articles were pertinent to the Mikol 2008 trial. One was a post hoc analysis of tolerability 

(Coyle 2010), and the other commented on the same trial (Sorensen 2008). 

4. Eight articles were pertinent to the O'Connor 2009a trial. One study was a meeting report of 

preliminary results (O'Connor 2008), another described the immunological effects of treatments 

(Goodin 2012), another was a post hoc analysis evaluating MRI measures of degeneration 

among participants included in the BEYOND trial (Filippi 2011), three were Errata reports 

(O'Connor 2009b; O'Connor 2011; O'Connor 2012) and one was a post hoc analysis (Lampi 

2013). Moreover, we analysed additional data from the BEYOND trial as provided by Bayer 

(Pleimes 2013). 

 

Included studies   

Six RCTs met our predefined selection criteria: two studies compared the effects of GA versus 

IFN-beta 1b (Cadavid 2009a; O'Connor 2009a), and four compared GA versus IFN-beta 1a 
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(Calabrese 2012; Lublin 2013; Mikol 2008; NCT01058005), with two comparing GA versus IFN-

beta 1a 44 mcg SC (Mikol 2008; NCT01058005), one GA versus IFN-beta 1a 30 mcg IM (Lublin 

2013) and one GA versus both IFN-beta 1a 44 mcg SC and IFN-beta 1a 30 mcg IM (Calabrese 

2012) and one comparing GA versus IFN-beta 1a 44 mcg SC and natalizumab (NCT01058005): 

1. Cadavid 2009 (BECOME) evaluated the efficacy of IFN-beta 1b and GA in 79 participants 

with RRMS or CIS (36 treated with IFN and 39 with GA). The primary outcome was MRI 

measures of activity (combined active lesion counts). 

2. Calabrese 2012 evaluated the efficacy of IFN-beta 1a (44 mcg SC three times weekly), IM 

IFN-beta 1a (30 mcg weekly) or GA in 165 participants with RRMS (55 participants in each 

group). The primary outcome was the development of new cortical lesions and cortical atrophy 

progression among participants with RRMS. 

3. Lublin 2013 (CombiRx) evaluated the efficacy of combined use of interferon-beta 1a 30 mcg 

IM weekly and GA 20 mg daily versus each single agent with matching placebo in 1008 

participants with RRMS (250 treated with IFN, 259 with GA and 499 with IFN + GA). The 

primary outcome was annualised relapse rate (ARR). 

4. Mikol 2008 (REGARD) evaluated the efficacy of SC IFN-beta 1a (44 mcg three times weekly) 

versus GA in 764 participants with RRMS (386 in IFN group and 378 in GA group). The primary 

outcome was time to first relapse. 

5. O'Connor 2009a (BEYOND) evaluated the efficacy of IFN-beta 1b at two different doses (250 

mcg and 500 mcg every other day) and of GA in 2244 participants with RRMS (897 treated with 

IFN 250 mcg, 899 with IFN 500 mcg and 448 with GA). The primary outcome was risk of 

relapse. Missing data were provided by Bayer (Pleimes 2013). 

6. NCT01058005 (SURPASS) evaluated the safety of natalizumab (300 mg intravenous 

injection every 4 weeks), IFN-beta 1a (44 mcg SC injection 3 times weekly), or GA (20 mg SC 

injection once daily) in 84 participants. The primary outcome was the Incidence of treatment-

emergent Serious Adverse Events (SAEs). 

 

Four of the five trials (Cadavid 2009a; Lindsey 2012; Mikol 2008; O'Connor 2009a) defined 

relapse as new or recurrent neurological abnormalities associated with an increase in Scripps 

Neurological Rating Scale (SNRS) score (Cadavid 2009a) or in EDSS score (Cadavid 2009a; 

Lublin 2013; Mikol 2008; O'Connor 2009a), lasted at least 24 hours (Cadavid 2009a; Lublin 

2013; O'Connor 2009a) or at least 48 hours (Mikol 2008) and occurred without fever or 

infection. NCT01058005 (SURPASS) underwent an early termination due to significantly slower 

than expected enrolment: all clinical efficacy and magnetic resonance imaging (MRI) 

procedures were removed from the protocol and safety assessments were to be managed 

through standard of care activities.The results were reported on www.clinicaltrials.gov. Based 

on these data this study was selected because fitting with our predefined inclusion criteria, 

although it was excluded in the previous version of this review. Actually no published data have 

been retrieved and this study did not contribute to any analyses for the lack of available data. 

Cadavid 2009a and Lublin 2013 specified that the increase in EDSS score identified a relapse 

as follows. 

1. Increase in total EDSS of 0.5 point. 
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2. Increase in Kurtzke Functional System Score (FSS) of 2.0 points. 

3. Increase in two or more Kurtzke FSS scores of 1.0 point, or decrease in SNRS score of 7.0 

points (Cadavid 2009a). 

Disability progression was analysed by three RCTs and was defined as: 

1. six months' sustained increase in EDSS > ≥1.0 point from baseline or at least 0.2 standard 

deviations (SDs) on 

baseline Multiple Sclerosis Functional Composite (MSFC) score (post hoc analysis) (Cadavid 

2011); 

2. six months' sustained increase in EDSS > ≥ 1.0 point (0.5 for baseline EDSS ≥ 5.5) 

(secondary outcome) (Lublin 2013); or 

3. three months' sustained increase in EDSS > ≥ 1.0 point (secondary outcome) (O'Connor 

2009a). 

All RCTs included participants with RRMS with low disability and active disease (frequency of 

relapse ≥ 1/y). No significant differences were found between studied populations in terms of 

mean age (range 34.8 to 39.0 years), mean EDSS (1.9 to 2.35 points) and mean relapse 

frequency (0.97 to 1.9). Mean disease duration was different, ranging from 0.9 (Cadavid 2009a) 

to 6.55 (Mikol 2008). 

Only three studies reported the numbers of participants with enhancing baseline lesions at MRI 

(Cadavid 2009; Lublin 2013; Mikol 2008). 

The overall number of participants included in the five RCTs was 4256. However, we decided to 

exclude from the analysis high dosages of IFN-beta 1b (500 mcg to 899 patients), as used in 

the O'Connor 2009 study, and combined IFN + GA (509 participants), as used in Lublin 2013 

study arms, because these schedules are not used in clinical practice. The overall population 

considered in our analysis was 2858 (1679 participants treated with IFN and 1179 with GA). 

The drugs analysed in comparison with GA were IFN-beta 1b (two trials, 933 participants), SC 

IFN-beta 1a 44 mcg (two trials, 441 participants) and IM IFN-beta 1a 30 mcg (two trials, 305 

participants). 

Duration of treatment and follow-up was three years for the Lublin 2013 study and two years for 

the other four RCTs. 

 

Excluded studies   

We excluded 17 articles: 7 were not RCT, 5 were RCT non meeting inclusion criteria, 4 were 

review, 1 no answer from the authors. 
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Risk of bias in included studies   

The risk of bias was variable across studies (Figure 2): incomplete outcome data was the main 

biased dimension (high risk of bias in all studies) because of high levels of dropout and missing 

data, followed by blinding of participants and investigators and by selective outcome reporting 

(high risk of bias in three and two studies, respectively). 

 

Allocation (selection bias)   

All studies—with the exception of Cadavid 2009 (in which the item was not mentioned)—used 

computer systems to generate the allocation sequence, but none clearly explained how the 

sequence was concealed (with the exception of Lublin 2013, in which the sequence was 

masked by the computer system). 

 

Blinding (performance bias and detection bias)   

Participants treated in Mikol 2008, O'Connor 2009 Cadavid 2009 and NCT01058005 were not 

blinded. In Calabrese 2012, the item is not mentioned and in Lublin 2013, the computer system 

ensured blindness. Treating physicians were aware of the treatments in Mikol 2008 and 

O'Connor 2009 and were unaware in Lublin 2013. The other studies did not mention the item. In 

all studies, outcome assessors were blinded. Two studies were at low risk for detection bias for 

MRI measures (Cadavid 2009; Calabrese 2012), which were the primary outcomes for these 

studies, and were unclear for clinical outcomes. 

 

Incomplete outcome data (attrition bias)   

Incomplete outcome data was the main biased dimension because of the high level of loss to 

follow-up. Participants who dropped out accounted for 13% to 30%, with higher values for IFN 

groups in four RCTs. An ITT analysis was performed in Cadavid 2009, Mikol 2008 and Lublin 

2013, but in the other two studies, it was not performed. Reasons for loss to follow-up were 

clearly reported only by Cadavid 2009 and Mikol 2008. 

 

Selective reporting (reporting bias)   

Cadavid 2009 and O'Connor 2009 failed in matching outcomes planned with outcomes 

reported: O'Connor 2009 reported five tertiary outcomes not planned, and Cadavid 2009 

reported one outcome more than those planned. 

 

Other potential sources of bias   

All studies were sponsored by the drug industry (Bayer sponsored Cadavid 2009 and O'Connor 

2009; Merck Serono sponsored Mikol 2008 and Calabrese 2012), with the exception of Lublin 

2013, which was funded by the National Institutes of Health and the National Institute of 

Neurological Disorders and Stroke. 
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Figure 2. Judgements about each risk of bias item for each included study 
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Effects of interventions   

Main findings are described in Summary of Findings Table (Table 2). 

 
Table 2. INFs vs GA for RRMS Summary of Findings Table 

Interferons compared with glatiramer acetate for participants with relapsing-remitting multiple sclerosis  

Patient or population: patients with relapsing-remitting multiple sclerosis 

Settings: secondary care 

Intervention: interferons 

Comparison: glatiramer acetate 

Outcomes Illustrative comparative 

risks* (95% CI) 

Relative 

effect 

(95% 

CI) 

No. of 

participants 

(studies) 

Quality of the 

evidence 

(GRADE) 

Comments 

Assumed 

risk 

(control) 

Corresponding 

risk 

(intervention) 

Glatiramer 

acetate 

Interferons  

Number of 

participants 

with relapse 

Risk ratio 

(M-H, 

random, 95% 

CI) 

Follow-up: 24 

months 

Study population RR 1.04 

(0.87 to 

1.24) 

2184 

(3 studies) 

⊕⊕⊕⊝ 

moderate
a 

Detection bias risk for clinical 

outcomes was judged as high for 1 

study and low for the other 2 RCTs 
36 per 100 38 per 100 

(31 to 45) 

Moderate 

35 per 100 36 per 100 

(30 to 43) 

Number of 

participants 

with 

confirmed 

progression 

Risk ratio 

(M-H, 

random, 95% 

CI) 

Follow-up: 24 

months 

Study population RR 1.11 

(0.91 to 

1.35) 

2169 

(3 studies) 

⊕⊕⊕⊝ 

moderate
a 

Detection bias risk for clinical 

outcomes was judged as high for 1 

study and low for the other 2 RCTs 
15 per 100 16 per 100 

(13 to 20) 

Moderate 

15 per 100 17 per 100 

(14 to 21) 

Number of 

participants 

who 

dropped out 

for AEs 

Risk ratio 

(M-H, 

random, 95% 

CI) 

Follow-up: 24 

months 

Study population RR 0.95 

(0.64 to 

1.4) 

2685 

(4 studies) 

⊕⊕⊝⊝ 

low
a,b 

 

4 per 100 4 per 100 

(3 to 6) 

Moderate 

5 per 100 5 per 100 

(3 to 7) 

Mean 

number of 

  

0.15 lower in 

 1790 

(3 studies) 

⊕⊕⊝⊝ 

low
b,c 

Detection bias risk for MRI 

outcomes was judged as low for all 
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active T2 

lesions 

Mean 

difference 

(IV, random, 

95% CI) 

Follow-up: 24 

months 

IFN versus GA 

groups 

(0.68 lower to 

0.39 higher) 

studies 

Mean 

number of 

new 

enhancing 

lesions 

Mean 

difference 

(IV, random, 

95% CI) 

Follow-up: 24 

months 

  

0.14 lower in 

IFN versus GA 

groups 

(0.3 lower to 

0.02 higher) 

 1734 

(3 studies) 

⊕⊕⊕⊝ 

moderate
d 

Detection bias risk for MRI 

outcomes was judged as low for all 

studies 

Mean 

change in 

total T2-

hyperintense 

lesion load 

Mean 

difference 

(IV, random, 

95% CI) 

Follow-up: 24 

months 

 

  

0.58 lower in 

IFN versus GA 

groups 

(0.99 to 0.18 

lower) 

 1608 

(2 studies) 

⊕⊕⊕⊝ 

moderate
d 

Detection bias risk for MRI 

outcomes was judged as low for 

both studies 

Mean 

change in 

total T1-

hypointense 

lesion load  

Follow-up: 24 

months 

 -0.20 lower in 

IFN versus GA 

groups (-0.33 to 

-0.07) 

 1602 

(2 studies) 

⊕⊕⊕⊝ 

moderate
d 

Detection bias risk for MRI 

outcomes was judged as low for 

both studies 

*The basis for the assumed risk (e.g. median control group risk (GA) across studies) is provided in footnotes. The 

corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group (IFNs) and 

the relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio. 

GRADE Working Group grades of evidence. 

High quality: Further research is very unlikely to change our confidence in the estimate of effect. 

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and 

may change the estimate. 

Low quality: 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 quality: We are very uncertain about the estimate. 
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Primary outcomes   

CLINICAL EFFICACY OUTCOMES 

1. Number of participants who experienced at least one relapse at 12 - 24 months and at the 

end of follow-up 

This outcome was assessed by three trials at 24 months (Cadavid 2009; Mikol 2008; O'Connor 

2009) (2184 participants; 76%) and by one trial at 36 months (Lublin 2013) (509 participants; 

18%) and was not available from the Calabrese 2012 trial. From these data, we found no 

significant differences in effect at 24 months (RR 1.04, 95% CI 0.87 to 1.24) and at 36 months 

(RR 1.27, 95% CI 0.92 to 1.75). No significant heterogeneity was found among studies (Figure 

3. Analysis 1.1). The results were unchanged when missing data were explored at sensitivity 

analysis by a likely scenario (Figure 4. Analysis 1.2). 

 

 

Figure 3. Analysis 1.1. Number of participants who experienced at least one relapse 

 

Figure 4. Analysis 1.2. Number of participants who experienced at least one relapse (likely scenario) 
 

2. Number of participants with confirmed worsening at 12 - 24 months and at the end of follow-

up 

This outcome was assessed by three trials at 24 months (2169 participants; 76%) and by one 

trial at 36 months. Three trials adopted the predefined criteria of worsening (confirmed during 
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two subsequent neurological examinations separated by at least six months) at 24 months 

(Cadavid 2009; Mikol 2008) for 839 participants (29%) and at 36 months (Lublin 2013) for 758 

participants (26%). One study used less stringent criteria (i.e. an increase in EDSS sustained 

for three months (O'Connor 2009) for 1345 participants (47%)). 

No differences were found when confirmed progression was analysed at 24 months (RR 1.11, 

95% CI 0.91 to 1.35) or at 36 months (RR 0.87, 95% CI 0.63 to 1.20) (Figure 5. Analysis 2.1). 

Results were unchanged when missing data were explored by a likely scenario (Figure 6. 

Analysis 2.2)  

 

Figure 5. Analysis 2.1. Number of participants with confirmed worsening 

 

Figure 6. Analysis 2.2. Number of participants with confirmed worsening (likely scenario) 
 

CLINICAL SAFETY OUTCOMES  

3. Number of participants who withdrew from or dropped out of the study because of adverse 

events 

The number of participants who withdrew from or dropped out of the study because of adverse 

events was available for four studies (2685 participants; 93%) and was not reported in the 
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Calabrese 2012 study. No differences was found between the two treatment groups (RR 0.95, 

95% CI 0.64 to 1.39). No heterogeneity was found (Figure 7. Analysis 3.1). 

Similar results were found when SAEs were considered (RR 0.99, 95% CI 0.63 to 1.56) (Lublin 

2013; Mikol 2008; O'Connor 2009). Seven deaths were reported: five in the IFN group (three in 

the 500-mcg arm) and two in the GA group: Among participants treated with IFN, one died 

(suicide) about three months after taking the last dose of study drug (IFN-beta 1a) (Mikol 2008), 

one died as the result of pulmonary embolism (Lublin 2013) and three died for unexplained 

reasons (O'Connor 2009). No reason was specified for one death reported in the GA group 

(O'Connor 2009), and one participant died of a large cell lymphoma of the CNS (Lublin 2013) 

(Figure 8. Analysis 3.2). 

 

 

Figure 7. Analysis 3.1. Number of participants who withdrew from or dropped out 

 

Figure 8. Analysis 3.2. Number of participants who withdrew from or dropped out 
 

Lublin 2013 is the only trial that provided details on numbers of SAEs by organ system as 

experienced by participants. In this study, SAEs occurred more often in the IFN group than in 

the GA group: nervous system disorders, including relapses: 4.4% versus 1.9%; neoplasms 

benign and malignant: 2% versus 0.4%; surgical and medical procedures: 2% versus 1.9%; 

infections and infestations: 1.6% versus 0.4%; gastrointestinal disorders: 1.2% versus 0.8% and 

cardiac disorders: 1.2% versus 0.8%. 

By contrast, the proportions of participants treated with GA were higher for experiencing 

hepatobiliary disorders (0.8% vs 0.4%) and musculoskeletal, connective tissue and bone 

disorders (0.8% vs 0.4%). 

Surpass study (NCT01058005) reported 2 SAE, one Meningitis Herpes and one Cerebral 

Venous Thrombosis in 2/22 participants treated with IFN1a. 

Analysis of the number needed to treat or to harm was not provided because reliable data were 

insufficient. 
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Secondary outcomes   

CLINICAL OUTCOMES  

4. Frequency of relapse  

The frequency of relapse was analysed in terms of log rate ratio at 24 months for four studies 

(Cadavid 2009; Calabrese 2012; Mikol 2008; O'Connor 2009). The rate ratio (1.06, 95% CI 0.95 

to 1.18) showed no difference between the two groups. At 36 months, data were provided by 

one study (Lublin 2013); the rate ratio (1.40, 95% CI 1.13 to 1.74) was significantly higher in the 

IFN group (P value 0.002), favouring GA (Figure 9. Analysis 4.1). 

 

Figure 9. Analysis 4.1-2. Frequency of relapse 
 

5. Time to first relapse 

No differences were found (HR 1.01, 95% CI 0.87 to 1.16) without heterogeneity among studies 

(Figure 10. Analysis 5.1). 

 

Figure 10. Analysis 5.1. Time to first relapse 
 

6. Percentage of participants free of disease activity: no relapses, no changes in EDSS and no 

MRI changes 

No analysis was possible because data were insufficient. Data were reported by only one study 

(Lublin 2013): a preplanned assessment of percentages of participants with no clinical or MRI 

activity was performed; no significant differences were found between IFNs and GA (21.2% and 

19.4%). 
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7. Participants treated with steroids for relapse of MS  

This outcome was available for two studies (Cadavid 2009; O'Connor 2009) (1420 participants; 

50%). Results did not show a statistically significant difference between the two therapies (RR 

1.30, 95% CI 0.76 to 2.24) (Figure 11. Analysis 7.1). Significant heterogeneity was found 

between studies (I2 = 63%). 

 

Figure 11. Analysis 7.1. Participants treated with steroids for relapse of MS 
 

8. Mean changes in quality of life  

No data were available. 

 

MRI OUTCOMES 

9. Mean number of active (new or enlarged) T2-hyperintense lesions per participant at 6 - 12 - 

24 months  

This outcome was available for one study at six months (396 participants; 14%), for two studies 

at 12 months (1722 participants; 60%) and for three studies at 24 months (1790 participants; 

62%). For the latter time point, data from Calabrese 2012 referred to the IFN 44 mcg group. At 

six months, the number of active (new or enlarging) T2 lesions was significantly lower in IFN-

treated than in GA-treated participants (MD -0.86, 95% CI -1.32 to -0.40; P value 0.0003). No 

significant differences were found between IFN and GA for this outcome at 12 months or at 24 

months (MD -0.52, 95% CI -1.12 to 0.09, and MD -0.15, 95% CI -0.68 to 0.39, respectively). At 

24 months, heterogeneity was significant (I2 = 68%) (Figure12. Analysis 9.1-3). At 24 months, 

the results did not change when data from Calabrese 2012 evaluating the effects of IM IFN 

beta-1a 30 mcg versus GA were analysed (MD 0.11, 95% CI -0.67 to 0.44). 

 

Figure 12. Analysis 9.1-3. Mean number of active T2-hyperintense lesions per participant 
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10. Mean number of new contrast-enhancing T1 lesions per participant at 6 - 12 - 24 months 

This outcome was available at 12 months for one study (1233 participants; 43%) and at 24 

months for three studies (1734 participants; 61%). For the latter time point, data from Calabrese 

2012 referred to the IFN 44 mcg group. No significant differences between SC IFN 44 mcg and 

GA were found for this outcome at 12 months (MD -0.10, 95% CI -0.26 to 0.06) and at 24 

months (MD -0.14, 95% CI -0.30 to 0.02) (Figure 13. Analysis 10.1). At 24 months, the results 

did not change when data from Calabrese 2012 evaluating the effects of IM IFN-beta 1a 30 mcg 

versus GA were analysed (MD -0.16, 95% CI -0.31 to 0.00). 

No data at six months were available. 

 

Figure 13. Analysis 10.1-3. Mean number of new T1-hypointense lesions per participant 
 

11. Mean change in total T2-hyperintense lesion volume at 12 - 24 months  

This outcome was available for one study at 12 months (1221 participants; 43%), for two 

studies at 24 months (1608 participants; 56%) and for another study at 36 months (509 

participants; 19%). The mean increase in T2 lesion volume was significantly less in IFN-treated 

than in GA-treated participants at month 12 and at month 24 (MD -0.40, 95% CI -0.59 to -0.21, 

and MD -0.58, 95% CI -0.99 to -0.18; P values < 0.0001 and 0.004, respectively). No 

heterogeneity was found. The difference favouring IFN (MD -0.26, 95% CI -1.04 to 0.52) was 

also present in 36-month data from a single study (Lublin 2013) but it did not reach statistical 

significance (Figure 14. Analysis 11.1-3). 
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Figure 14. Analysis 11.1-3. Mean change in total T2-hyperintense lesion volume 
 

12. Mean change in total T1-hypointense lesion volume at 12 - 24 months  

This outcome was available at 12 months for one study (1207 participants; 42%) and at 24 

months for two studies (1602 participants; 56%). The mean increase in T1 lesion volume was 

significantly less in IFN-treated than in GA-treated participants at month 24 (MD -0.20, 95% CI -

0.33 to -0.07; P value 0.003). The difference favouring IFN (MD -0.06, 95% CI -0.18 to 0.07) 

was also seen in 12-month data from a single study (O'Connor 2009) but did not reach 

statistical significance (Figure 15. Analysis 12.1-2). 

 

Figure 15. Analysis 12.1, 12.2. Mean change in total T1-hypointense lesion volume 
 

13. Mean change in total brain volume (as a measure of atrophy) at 12 - 24 months  

This outcome was available at 12 months for one study (1137 participants; 40%) and at 24 

months for two studies (1552 participants; 54%). Data at 12 months did not show a significant 

difference between IFN and GA with regard to brain volume changes (MD -0.10, 95% CI -0.22 

to 0.02). At 24 months, mean brain volume reduction was significantly greater in IFN-treated 

than in GA-treated participants (MD -0.12, 95% CI -0.23 to -0.01; P value 0.04). At 24 months, 

the heterogeneity was significant (I2 = 83%) (Figure 16. Analysis 13.1-2). 
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Figure 16. Analysis 13.1-2. Mean change in total brain volume 
 

3.2 The quality of telephone triage  

 

Obligatory questions asked compared to those expected to be asked was consistently below 

100% for each of the four clinical cases: 36% in the clinical case of a vomiting child, 32% in the 

case of a child with fever, 28% in the case of the adult with fever and 27% of the adult with 

nosebleed (Tables 3–6). 

Few questions were extremely relevant in determining the clinical severity of the patients 

symptoms but no doctor asked for them. Doctors were used to ask a few questions, probably 

because the symptoms described in the simulated cases were very common and in most 

situations they were unlikely to mask serious diseases. Both in the adult (Tables 3 and 4) and 

the child patients (Tables 5 and 6), no attention was given to symptoms or conditions which 

might signal a more severe disease, such as asking about travel abroad to exclude any tropical 

disease. 

In analysing the management decisions we found, as expected, that no doctor advised calling 

the emergency service or requested a home visit to the patient, in any of the simulations. In only 

three clinical cases out of the 40 simulated (2 adults with fever and 1 adult with epistaxis), all of 

which were considered to be manageable by telephone, the patient was advised to go to an 

OOH centre for a face-to-face consultation. In the remaining 37 cases, the call handler opted for 

telephone advice aimed at self-management of the patients (Table 7). The average duration of 

the 40 simulated calls was 3 min 47 s. 

At the end of the study we asked the doctors involved if they had suspected that the calls 

received were fake calls; no doctor gave a positive response. 
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Table 3. Adult with nosebleed. Number of doctors who asked the obligatory questions 
How many episodes in the last few hours?  6 

How long ago did nosebleed end? 5 

Amount of blood lost? 5 

Any recent concussion? 4 

Did or do you feel any object in your nose or nasal passages? 4 

Medicine recently taken or currently being taken? 2 

General feeling of weakness? 1 

Any bruises on the skin? 0 

Any problems concerning coagulation? 0 

Any blood in vomit? 0 

 

Table 4. Adult with fever. Number of doctors who asked the obligatory questions 
Any flu symptoms?  8 

Duration of febrile state?  7 

Highest temperature measured?  6 

Any nausea, vomiting or diarrhoea?  4 

Chills?  1 

Any recent trips abroad?  1 

Any problems urinating?  1 

Any blotches on skin?  0 

Any recent illnesses?  0 

Any neck stiffness or neck pain? 0 

 

Table 5. Child with vomiting. Number of doctors who asked the obligatory questions 
General conditions of the child?  9 

Any stomach ache?  9 

How many times has the child vomited?  8 

Running a temperature?  5 

Headache?  5 

How much did the child vomit?  4 

Any possibility of having eaten foods gone bad?  4 

Has the child ingested liquids in the last 6 hrs?  4 

Any recent head injuries?  3 

Any back stiffness?  2 

Is the child sensitive to light?  0 

Any blotches on the skin?  0 

Is urination painful?  0 

Any blood visible in vomit?  0 

Last time child urinated? 0 
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Table 6. Child with fever. Number of doctors who asked the obligatory questions 
Any flu symptoms?  8 

How high is the temperature?  8 

General conditions of child?  7 

How long has fever lasted?  7 

Any particular pains?  5 

Headache?  4 

Any back stiffness or pain?  2 

How much liquid consumed in past few hours?  2 

Any nausea/vomiting/diarrhoea?  2 

Any blotches on skin?  1 

Any recent trips abroad?  1 

Stomach ache?  0 

Has the child had a recent injury?  0 

Last time child urinated?  0 

How is child’s breathing?  0 

 

Table 7. Management decisions concerning the 40 simulated cases 

Patients instructed to treat themselves 21 21 

Patients instructed to treat themselves and call back if necessary 16 

Patients advised to go to an outpatient clinic 3 3 

Patient advised to call a doctor for a home visit 0 0 

Patient advised to go to hospital 0 0 

Total  40 
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3.3 The efficacy of CDSS  

 

The results of our search and selection process are presented in Figure 17. We identified 28 

RCTs, which met the predefined inclusion criteria. Eighteen studies reported mortality or 

morbidity data and were included in the meta-analyses, while 10 more studies reported only 

economic outcomes (see the corresponding references section). 

 

Figure 17. Study flow diagram CDSS Efficacy  
 

Risk of Bias in Studies  

Overall, the assessment of the 18 studies incorporated in the meta-analyses indicated high risk 

of bias across 7 (39%) and unclear risk for 10 studies (56%). Only 1 study (5%) was judged to 

be at low risk for bias (Figure 18). We noticed that the majority of trials did not measure mortality 

as an outcome, but reported it as additional information, often as a reason for loss to follow-up. 

Readers should be aware that our risk of bias assessment did not evaluate studies based on 

their intended outcomes but according to 2 outcomes of our systematic review: mortality and 

morbidity.  
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Figure 18. Judgements about each risk of bias item for each included study 
 

Meta-Analysis of Mortality Outcomes 

Sixteen RCTs contributed to this analysis. A total of 37395 individuals participated in these 

trials: 18848 in the intervention groups and 18547 in the control groups. Seven trials reported a 

lower mortality in the intervention group, while 8 trials reported a higher mortality. Only 3 were 

statistically significant. The overall mortality rate on all 16 RCTs was 6.2% in the intervention 

groups (1171 deaths) and 6.0% in the control groups (1111 deaths). The pooled effect estimate 

was not statistically significant assuming either a fixed effects model (RR =1.00; 95% CI = 0.92, 
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1.08), or a random effects model (RR = 0.96; 95% CI = 0.85, 1.08). Figure 19a shows the forest 

plot of the RR estimates and 95% CIs from the individual trials and the pooled results.  

 

Meta-Analysis of Morbidity Outcomes 

Nine RCTs contributed to this analysis. A total of 13868 individuals participated in these trials. 

The analysis revealed a weak inverse association between CDSS use and morbidity from any 

disease. The difference between the CDSS and control groups in the occurrence of morbidity 

outcomes was marginally significant assuming a random effects model (RR = 0.82; 95% CI = 

0.68, 0.99), but not significant assuming a fixed-effects model (RR = 0.91; 95% CI = 0.83, 1.00). 

Figure 19b shows the forest plot of the RR estimates and 95% CIs from the individual trials and 

the pooled results.  

 

Figure 19. Forest plots CDSS effictiveness on mortality and morbidity prevention. 
 

Qualitative Assessment of Economic Outcomes 

Seventeen RCTs reported economic outcomes. Three of these presented the economic data in 

separate publications. Differences were seen for costs and health service utilization (e.g., drug 

or test orders), but these were often small in magnitude. Across economic outcomes, 

interventions equipped with CDSSs did not consistently perform better than non equipped ones.  
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3.4 The efficacy of e-learning  

 

Results of the search   

We identified 3465 articles through the search strategy (MEDLINE 2398, EMBASE 608, 

CENTRAL 417, CDSR 6, DARE 7, CMR 17, HTA 9, NHSEED 2) and one additional article from 

the other reviews we took into account. We excluded 3328 articles based on the abstracts. A 

total of 142 articles were provisionally selected as potentially fulfilling the inclusion criteria 

(Figure 20). (See the corresponding references section). 

We searched for the full text of 137 articles to determine their eligibility for inclusion; we could 

not retrieve 3 articles and we assessed the remaining 134: 120 studies were excluded and 14 

were included. 

 

Figure 20. Study Flow Diagram e-Learning Efficacy  
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Included studies   

Finally, 14 RCTs providing data on 5590 participants met our predefined selection criteria. All 

trials were published between 2005 and 2014 and had a parallel design. The mean sample size 

is 400 participants but only 3 trials have more than 150 participants. Five trials were performed 

in the USA (Benjamin 2008, Fordis 2005, Harris 2008, Le 2010, Levine 2011), while the 

remaining nine studies were performed in Japan (Horiuchi 2009), Netherlands (Hugenholtz 

2008), Finland (Mäkinen 2006), Australia (Maloney 2011, Perkins 2012), Brasil (Paladino 2007), 

UK (Perkins 2012), Taiwan (Sheen 2008), Norway (Simonsen 2014), Iran (Khatony 2009); only 

one study was performed in two countries (Perkins 2012). All the included studies but two 

(Paladino 2007, Sheen 2008) addressed medical expertise as educational topic according to 

The CanMEDS Framework. Two studies (Paladino 2007, Sheen 2008) assessed interventions 

aimed at improving leadership or mixed competences, respectively. 

 

Characteristics of participants and settings 

Three trials randomised 4714 mixed health professionals (Levine 2011, Maloney 2011, Perkins 

2012), six trials randomised 543 nurses (Horiuchi 2009, Khatony 2009, Mäkinen 2006, Paladino 

2007, Sheen 2008, Simonsen 2014), four trials randomised 300 doctors (Fordis 2005, Harris 

2008, Hugenholtz 2008, Le 2010) and one trial randomised 33 children-care health consultants 

(Benjamin 2008). Four trials were performed in a primary care setting (Fordis 2005, Harris 2008, 

Le 2010, Levine 2011), five trials in a secondary care hospital setting (Horiuchi 2009, Khatony 

2009, Mäkinen 2006, Paladino 2007, Sheen 2008), two in a mixed setting (Perkins 2012, 

Simonsen 2014), one in a rehabilitation setting (Maloney 2011) and two in other settings 

(Benjamin 2008, Hugenholtz 2008). 

 

Characteristics of educational interventions used in the trials 

Among the 14 included trials, 12 compared an e-learning intervention with face-to-face 

residential learning, while two compared e-learning with guideline dissemination or availability 

(Le 2010, Levine 2011). In five trials, the educational intervention was accredited for CME 

purposes (Fordis 2005, Harris 2008, Hugenholtz 2008, Le 2010, Levine 2011). In six trials the 

duration of the e-learning intervention, in terms of time needed to be spent on learning, was the 

same as the control intervention (Harris 2008, Hugenholtz 2008, Levine 2011, Maloney 2011, 

Perkins 2012, Simonsen 2014); in three trials, the duration of the educational session was 

longer in the control groups than in the e-learning groups (Horiuchi 2009, Mäkinen 2006, 

Paladino 2007); in the remaining cases, this information was not reported or confused with the 

time the intervention was available to the participants (online or in terms of the time the 

guidelines could be studied before the outcome assessment). We considered the amount of 

time needed to be spent on learning to be short (less than one week) in all trials except two (Le 

2010, Levine 2011). In nine trials, e-learning was administered alone, not in combination with 

other interventions; in the five remaining trials (Fordis 2005, Le 2010, Levine 2011, Maloney 

2011, Perkins 2012) we considered e-learning as being a core and essential element of a 

multifaceted educational intervention. The e-learning tools interactivity was high (combination of 
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at least three components) in nine trials and low in the others (Harris 2008, Horiuchi 2009, 

Hugenholtz 2008, Paladino 2007, Sheen 2008). 

 

Outcome assessment 

The patient outcomes were detected by administrative data analysis, health professionals' 

behaviours by patients chart audit and by administrative data analysis, and skills by written skills 

tests or by simulations and objective structured clinical examinations. The knowledge outcome 

was detected by questionnaires: in four trials, the authors reported that the questionnaire was 

previously validated (Fordis 2005, Harris 2008, Khatony 2009, Perkins 2012), while the other 

studies did not include information about this item. 

 

Duration of follow-up and outcome assessment times 

The median follow-up time from the conclusion of the educational intervention to the last 

outcome assessment was 1.5 weeks ranging from 0 to 52 weeks. Only three trials had more 

than one outcome assessment follow-up time during the study (Fordis 2005, Harris 2008, Le 

2010) 

 

Excluded studies   

We excluded 120 studies for the following reasons: 49 articles because of the control group (no 

intervention at all, intervention on a different topic, or different types of e-learning in the control 

group), 30 articles because of the type of included participants (students or trainees); 21 articles 

because of the study design (non randomised controlled trials); 10 articles because of the type 

of intervention used (not e-learning, not delivered by Internet, not core and essential or not 

compliant with CANMEDS criteria); 6 articles because of type of outcome assessed (no 

outcome of interest or self reported outcomes); 3 because the full text was not retrievable and 1 

because it lacked data on the number of participants randomised per group and the authors 

were unable to answer our request for clarification. 

 

Ongoing trials 

No ongoing trial was found. 

 

Risk of bias in included studies   

We could not adequately assess the risk of bias of studies due to poor reporting in the majority 

of studies. The overall risk of bias was high for 7 studies and unclear for 6 studies. Perkins 2012 

was judged at a low overall risk of bias as we were able to exclude a high risk of bias for all 

individual dimensions. Incomplete data was the main source of bias (evaluated at high risk of 

bias in nearly 50% of the studies, seven out of 14), followed by other risks of bias (duality of 

interest; three studies at high risk of bias) and imbalance in the baseline characteristics (four 

studies at high risk of bias). 
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Allocation (selection bias)   

Seven studies used acceptable methods to generate the allocation sequence, including 

computerised random number generators (Fordis 2005, Horiuchi 2009, Maloney 2011, Perkins 

2012, Simonsen 2014), a blind name draw (Harris 2008) and a coin flip (Sheen 2008); one 

study was at high risk of selection bias as participants from the same practice were matched 

into pairs before randomisation (Le 2010). Eight studies clearly explained how the sequence 

was concealed (Benjamin 2008, Fordis 2005, Harris 2008, Horiuchi 2009, Le 2010, Levine 

2011, Perkins 2012, Sheen 2008), while the remaining did not mention the methods used by the 

investigators. 

 

Blinding (performance bias and detection bias)   

Participant blinding is not achievable in educational studies, so performance bias might be 

unavoidable in this setting. We considered the blinding of assessors: the risk of detection bias 

was rated as high in one study (Sheen 2008) because the authors clearly stated that the 

assessors were not blind. The study was so small that assessors could possibly know and 

remember the allocation of the participants. Also in Perkins 2012 authors were unable to ensure 

blinding of outcome assessors. However this study was so large that we assumed some 

degrees of separation between participants and assessors, and the process of measurement 

was well structured, limiting the risk of bias. Only three studies reported that the knowledge of 

the allocated interventions was adequately prevented (Fordis 2005, Mäkinen 2006, Maloney 

2011). The remaining studies did not report information on blinding of outcome assessors. 

 

Incomplete outcome data (attrition bias)   

Seven studies were judged at high risk of attrition bias (Fordis 2005, Harris 2008, Horiuchi 

2009, Le 2010, Levine 2011, Maloney 2011, Sheen 2008): one study (Sheen 2008) used a per 

protocol analysis as the remaining six studies at high risk of bias reported a loss ranging from 

15% (Fordis 2005) to 47% for (Levine 2011). In four out of six aforementioned studies (Fordis 

2005, Harris 2008, Le 2010, Maloney 2011), the attrition was bigger in the e-learning group than 

in the control group. Three studies were judged at low risk of attrition bias (Hugenholtz 2008, 

Perkins 2012, Simonsen 2014). 

 

Selective reporting (reporting bias)   

With the exception of one (Horiuchi 2009), no study presented inconsistencies between 

outcomes declared in the methods section and outcomes reported in the results section. 

 

Other potential sources of bias   

We considered the duality of interest as a potential source of bias. Two studies (Fordis 2005, 

Harris 2008) were supported by private sponsor grants and one (Le 2010) received support in 

terms of evaluation tool or e-learning modules development. 
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Figure 21. Judgements about each risk of bias item for each included study 
 

Effects of interventions   

The Summary of Findings Table (Table 8) reports the effectiveness of e-learning compared to 

traditional learning in terms of patient outcomes, health professionals' behaviours, skills and 

knowledge. 

 

PRIMARY OUTCOMES 

Patient outcomes 

One study addressed patient outcomes (Levine 2011). This study randomised 168 primary care 

clinics (847 health professionals) to a highly interactive e-learning versus face-to-face traditional 

learning. After at least 12 months of exposure to the interventions, a patient administrative data 

review was performed and the groups were compared for two primary patient outcomes 

indicators. No difference was found in terms of proportion of patients with on-target low-density 

lipoprotein cholesterol level [6399 patients; adjusted difference in improvement between the 

groups 4.0% (95% CI -0.3 to 7.9)] and in terms of proportion of patients with on-target glycated 

haemoglobin level [3114 participants patients; adjusted difference in improvement between the 

groups 4.6% (95% CI -1.5 to 9.8)]. The data about SD or SE were unavailable and no further 

elaboration of these data was possible. 
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Table 8. e-Learning Efficacy Summary of Finding Table 

E-learning compared to traditional learning for health professionals 

Patient or population: health professionals 

Settings: postgraduate education 

Intervention: e-learning 

Comparison: traditional learning 

Outcomes Impact No of 

Participants 

(studies) 

Certainty 

of the 

evidence 

(GRADE) 

Comments 

Patient 

outcomes 

Follow up 

12 months 

One study found a no difference in: 

- Last measured LDL level <100mg/dL [6399 participants 

patients; adjusted difference 4.0% (95% CI -0.3 to 7.9%). 

- Last measured glycated haemoglobin level <8% [3114 

participants patients; adjusted difference 4.6% (95% CI -1.5 to 

9.8%) 

168 primary 

care clinics 

(847 health 

professionals) 

(1 study) 

⊕⊕⊝⊝ 

low
1  

 

Health 

professionals’ 

behaviours 

Follow up 

3 to 12 months 

Illustrative comparative risks* (95% CI) 

Relative 

effect 

(95% 

CI) 

 Behaviour 

Assumed risk 
Corresponding 

risk 

Traditional 

learning 
E-learning 

Screening for 

dyslipidaemia 

891 screened 

per 1000 

880 screened per 

1000 

OR 0.90 

(95% CI 

0.77 to 

1.06) 

950 health 

professionals 

(2 studies) 

⊕⊕⊝⊝ 

low
2  

Studies 

reported 

multiple 

outcomes 

without 

specifying 

the primary 

outcome. 

To assess 

consistency, 

we explored 

three other 

possible 

combinations 

between the 

two studies 

indicators. 

Treatment for 

dyslipidaemia 

952 treated per 

1000 

958 treated per 

1000 

OR 1.15 

(95% CI 

0.89 to 

1.48) 

Health 

professionals' 

skills 

(cardiac arrest 

simulation test 

- CASTest) 

measured as 

passes/fails) 

Follow up 

0-2 weeks 

Illustrative comparative 

risks* (95% CI) 

Relative effect 

(95% CI)  

Assumed 

risk 

Corresponding 

risk 

Traditional 

learning 
E-learning 

799 passes 

per 1000 

730 passes per 

1000 

OR 1.46 (1.22 to 

1.76) 

2823 health 

professionals 

(4 studies) 

⊕⊕⊕⊝ 

moderate
3 

Four trials 

considered this 

outcome. Data 

were not pooled 
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because studies 

provided 

incomplete 

reporting of data 

or could not be 

aggregated. 

According to the 

authors' 

conclusions, three 

studies (2640 

participants) but 

one favoured 

traditional 

learning. 

One large study 

(2562 participants) 

at low risk of bias 

provided complete 

data which were 

used for the skill 

benefit estimate. 

Health 

professionals' 

knowledge 

(measured as 

correct 

answers) 

Any follow up 

0-12 weeks 

Average 

effect (fixed 

effect) * 

Average effect 

(random 

effects) * 
 

0.04 SDs 

(-0.03 lower 

to 0.11 

higher) 

favouring 

traditional 

learning 

-0.09 SDs (-

0.27 lower to 

0.09 higher) 

favouring e-

learning 

 

3236 

(11 studies - 8 

included into 

meta-analysis) 

⊕⊕⊝⊝ 

low
4 

 

Heterogeneity 

among studies 

(I247%). Predictive 

interval was -0.55 

to 0.37. 

Irrespective of the 

preferred meta-

analytic model, the 

magnitude of 

differences 

between groups is 

limited, negligible 

to minor in extent. 

* SD: standard deviation 

We interpreted SMDs using the following rules suggested by the Cochrane Handbook: 

<0.40 represents a small effect size 

0.40 to 0.70 represents a moderate effect size 

>0.70 represents a large effect size 

GRADE Working Group grades of evidence 

High quality: Further research is very unlikely to change our confidence in the estimate of effect. 

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and 

may change the estimate. 

Low quality: 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 quality: We are very uncertain about the estimate. 
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Health professionals behaviours 

Two studies addressed this outcome on 950 health professionals (Fordis 2005, Levine 2011). 

Fordis 2005 randomised 103 primary care physicians to a highly interactive and multifaceted e-

learning versus face-to-face traditional learning. After 12 weeks, a patient chart review was 

performed for 20 randomly selected doctors per group and the groups were compared in terms 

of appropriate screening and treatment of dyslipidaemia. Levine 2011 reported data from three 

performance quality indicators, which we considered as behaviours outcomes: beta-blocker 

prescription, statin prescription, ACE Inihibitor or angiotensin receptor antagonist prescription. 

To assess consistency we explored all the possible combinations between the indicators 

reported by the two studies, as we did not have any rational to prefer one indicator over the 

others. No difference was found in terms of the proportion of patients appropriately screened or 

treated in any combination. The results are compatible with either a beneficial or a detrimental 

effect of e-learning, with OR ranging from 0.90 to 1.15 and the 95% CI always crossing the line 

of no effect (Figure 22-26. Analysis 1.1-1.5). The 95% CIs, where the actual effect may be, 

show that e-learning may lead to better behaviours but may also worsen the outcome. The 

random-effects method and the fixed-effect method gave identical results as there was no 

heterogeneity among the two studies. 

 

Figure 22. Analysis 1.1. Patients appropriately screened (dyslipidaemia) 

 

Figure 23. Analysis 1.2. Patients appropriately treated (dyslipidaemia) 

 

Figure 24. Analysis 1.3. Patients appropriately screened (dyslipidaemia and diabetes) 

 

Figure 25. Analysis 1.4. Patients appropriately treated (dyslipidaemia and hypertension) 
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Figure 26. Analysis 1.5. Patients appropriately screened (dyslipidaemia) and treated (hypertension) 
 

SECONDARY OUTCOMES 

Health professionals skills 

Four studies provided data about skills on 2823 health professionals (three week median follow-

up): according to the authors' conclusions Mäkinen 2006, Perkins 2012, Sheen 2008 (2640 

participants) favoured traditional learning, while Simonsen 2014 (183 participants) reported no 

difference. These results could not be pooled in a meta-analysis: Mäkinen 2006, gave no data 

about standard deviation, Sheen 2008 reported the results without providing quantitative 

estimates, referring to non significant difference between the groups and Simonsen 2014 was 

the only study reporting the data by mean and standard deviation (e-learning score 11.6 versus 

traditional 11.9). 

Perkins 2012 requires special consideration. The study tested individual candidate performance 

in a cardiac arrest simulation test (CASTest) assessing resuscitation skills during a simulated 

cardiac arrest. The full analysis on the mixed population showed no difference between e-

learning and traditional learning but the authors provided unpublished data excluding students 

and participants with missing professional status (2562 participants, 91% of all the participants 

for skills outcome). More health professionals passed the test in the traditional learning group 

compared to the e-learning group (OR 1.46, 95% CI 1.22 to 1.76). 

 

Health professionals knowledge 

Eleven trials (3236 participants) assessed this outcome but three trials with 154 participants (Le 

2010, Maloney 2011, Sheen 2008) poorly reported their data and they cannot be pooled. The 

remaining eight trials (3082 participants) contributed to our meta-analyses; seven of these 

studies (3012 participants) (Benjamin 2008, Fordis 2005, Harris 2008, Hugenholtz 2008, 

Khatony 2009, Paladino 2007, Perkins 2012) assessed the results immediately after the training 

and three studies (225 participants) (Fordis 2005, Harris 2008, Horiuchi 2009) after a follow-up 

(4 to 12 weeks from the end of the intervention). 

We report the data for the overall evaluation of the knowledge outcome at any time, considering 

the longest available follow-up data for each study. A moderate heterogeneity was found among 

the eight studies (I247%), so we report both fixed- and random-effects analyses: we found no 

differences in the effect between the e-learning and traditional learning groups, both in the fixed-

effect model (SMD 0.04, 95% CI -0.03 to 0.11; Figure 27) and in the random-effects model 

(SMD -0.09, 95% CI -0.27 to 0.09; Figure 28). The corresponding predictive interval was -0.55 

to 0.37. 
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Figure 27. Analysis 3.1 Knowledge at any time (fixed effect) 
 

Figure 28. Analysis 3.2. Knowledge at any time (random effects) 

 
 
Figure 29. Analysis 3.3 Knowledge at immediately after the training 

 

Figure 30. Analysis 3.4 Knowledge at after 3 or more months 
 

Perkins 2012 needs special consideration: this is the larger study and it is at low risk of bias. In 

the fixed effect main analysis (Figure 27), its weight (2563 participants) accounts for 83% of the 

cumulative information and favours traditional learning (SMD 0.08, 95% CI 0.01 to 0.16), while 

the others studies, each contributing 1.1% to 4.6% of the overall information, are often in the 

opposite direction. In the random effects meta-analysis the weight of Perkins 2012 is diluted, so 

the point estimate of the meta-analysis, dragged by smaller studies, goes in the opposite 

direction favouring e-learning. Irrespective of the preferred meta-analytic model, the magnitude 

of differences between groups is limited, negligible to minor in extent. 

The analysis immediately post training (Figure 29. Analysis 3.3) and after three or more months 

of follow-up period (Figure 30. Analysis 3.4) provided similar results. 

 

Assessment of reporting bias 

We did not have enough data to perform reporting bias analyses. 
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Subgroup analysis and investigation of heterogeneity 

All of the subgroup analyses reported were performed with regards to knowledge outcome at 

any time. We did not undertake the standard test for heterogeneity across subgroup results to 

investigate the differences between two subgroups due to paucity of data.  

Change in content: all included studies assessed medical expertise with the exception of 

Paladino 2007, which assessed managerial tools (i.e. leadership): we found no difference [SMD 

0.05, 95% CI -0.02 to 0.12, I2 26%] between e-learning versus traditional learning for medical 

expertise. 

Change in targeted health professionals: three studies involved doctors (Fordis 2005, Harris 

2008, Hugenholtz 2008), three studies nurses (Horiuchi 2009, Khatony 2009 Paladino 2007) 

and two studies (Benjamin 2008, Perkins 2012) other health professionals. The comparison of 

e-learning versus traditional learning for doctors and nurses largely overlapped [SMD -0.16, 

95% CI -0.42 to 0.10, I2 38%; SMD -0.19, 95% CI -0.44 to 0.05, I2 54%, respectively]. 

Change in regulation: three studies evaluated formally accredited interventions (Fordis 2005, 

Harris 2008, Hugenholtz 2008): the comparison of accredited e-learning intervention versus 

traditional learning found no difference [SMD -0.16, 95% CI -0.42 to 0.10, I2 0%,]. 

Change in format: high-interactive programmes: four studies assessed highly interactive e-

learning interventions (Benjamin 2008, Fordis 2005, Khatony 2009, Perkins 2012): no difference 

was detected between e-learning intervention with high interaction and traditional learning [SMD 

-0.05, 95% CI -0.02 to 0.13, I2 44%]; all except one study (Khatony 2009) assessed a short e-

learning intervention: no difference was found between short e-learning interventions and 

traditional learning. 

 

Sensitivity analysis 

Excluding studies assessed at an overall high or unclear risk of bias was not applicable 

because all of the studies were rated at high or unclear risk of bias except Perkins 2012; no 

cross-over trial was found. 

 

3.5 Training intervention for improving telephone skills  

 

Results of the search   

We identified 12209 articles through the search strategy and 1 additional article from experts 

suggestion. We excluded 12168 articles on the basis of abstracts considered not pertinent. A 

total of 42 articles were provisionally selected as potentially fulfilling the inclusion criteria. We 

considered these as potentially eligible and retrievable. We evaluated the full text and excluded 

41 with reasons: 18 were excluded because of the absence of an experimental design; 7 were 

before-after studies without control; 2 were excluded because of use of a non validated tool to 

measure the clinicians' telephone skills change; 14 were excluded for other reasons. Only one 

study fulfilled our inclusion criteria. The study selection process is summarised in Figure 31. 

(See the corresponding references section). 
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Included studies   

One controlled before and after study met the inclusion criteria and was included in this review 

(Wood 1989). This study assessed the effect of a role play telephone management curriculum 

for paediatric residents on history taking and case management skills. Six residents participated 

in three one-half-hour group sessions with a role play curriculum stressing a structured 

approach to telephone management of two paediatric problems; each resident had the 

opportunity to participate in several mock telephone conversations in which one resident played 

the parent of a sick child and the other resident played the clinic doctor.  

A seven residents control group received no formal instruction in telephone case management. 

Pre-test and three months later post-test calls were made to a particular resident during times 

when he or she was assigned to function as “telephone doctor” in the residents continuity clinic. 

Using standardized scripts, a simulated mother played the role of a mother calling the clinic for 

advice concerning her sick child. The standardized rating form was composed of three scales, 

each consisting of weighted items that were summed and then expressed as a percentage of 

possible perfect score, but only one scale [Specific History taking Scale (SHS) and its subset 

Specific History Triage (SHT)] was validated and could be taken into account. 

Unfortunately no quantitative data were provided by the paper on specific history scale (and 

specific history triage scale) and authors could not provide additional data: the only results they 

stated are that “There were no differences between intervention and control groups on the 

Specific History taking Scale. Even when specific history taking scores were calculated using a 

subset of heavily weighted items (Specific History Triage), there were no differences between 

groups”. 

 

Excluded studies   

We contacted the authors to be sure that there were no additional unreported information 

available whenever the characteristics of the study were not completely clear. We excluded 

Greenberg 1999 and Ottolini 1998 because, despite their agreement with all the other inclusion 

criteria, we found no evidence of previous validation for the tools they used in order to detect 

clinicians telephone consulting skills changes. 

 

Risk of bias in included studies   

We assessed the risk of bias of the included study using the nine standard criteria suggested by 

the Cochrane EPOC Group (EPOC 2015). We assessed the overall risk of bias for this study to 

be high.  
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Figure 31. Study Flow Diagram Training Intervention for Telephone Skills Improvement  
 

 

Figure 32. Judgements about each risk of bias item for each included study 
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Allocation (selection bias)  

For generation and concealment of allocation sequence a controlled before-after study - as the 

study we found - should be scored “high risk” by default according to suggested risk of bias 

criteria for EPOC reviews (EPOC 2015). About baseline outcome measurements and 

characteristics no data were provided by authors and the risk of selection bias was unclear. 

 

Blinding (performance bias and detection bias)  

Audiotapes were subsequently transcribed and rated by a single trained rater who was unaware 

of the resident group so the detection bias was low. Nothing about contamination is mentioned 

but the design of the study allowed us to state against it. 

 

Incomplete outcome data (attrition bias)  

The authors stated the unpaired audiotapes were excluded from the analysis determining a high 

risk of bias for incomplete outcome data management. 

 

Selective reporting (reporting bias)  

Many outcomes are provided in the results section and not in the methods one: we rated the 

risk of reporting bias as high risk . 

 

Other potential sources of bias  

No other source of bias was identified. The overall risk of bias was rated high because of a high 

risk of bias in at least a key domain. 

 

Effects of interventions   

We present the evidence found in the Summary of findings table 9 for the main comparisons. 

No eligible study was found that reported effects of intervention on primary patient outcomes 

(health outcomes, mortality, morbidity, satisfaction, urgency assessment accuracy or adverse 

events). The only study identified to report effects of training intervention on clinicians telephone 

consulting skills found no difference between intervention and control among 11 paediatrics 

residents but authors did not provided quantitative data. 

We only included studies that assessed primary outcomes so no secondary outcomes were 

evaluated. 

 

Certainty of the evidence 

We judged the overall quality/certainty of the evidence for the outcomes reported to be very low 

(Summary of findings table 9) because the initial level of confidence about the only included 

study was low (non randomised evidence) and we downgraded the confidence because the risk 

of bias was rated as high (incomplete outcome data management and selective outcome 

reporting) and because of the impossibility to assess consistency of effect, imprecision, 

indirectness and publication bias due to lack of other studies. Based on our GRADE 

assessment of the certainty evidence it is uncertain whether the intervention improves clinicians' 

history taking and management skills (very low certainty). 
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Table 9. Telephone Skills Summary of Findings Table 

Training intervention compared with no intervention for improving telephone 
consultation skills in clinicians 

Patient or population: health professionals 
Settings: all 
Intervention: Traininng intervention 
Comparison: no intervention 

Outcomes Impact No of studies 
(participants) 

Certaintyh of 
the evidence 

(GRADE) 

Patient health 
outcomes 

not assessed 0 no evidence 
available 

Patients mortality not assessed 0 no evidence 
available 

Patients morbidity not assessed 0 no evidence 
available 

Patient satisfaction not assessed 0 no evidence 
available 

Urgency 
assessment 
accuracy 

not assessed 0 no evidence 
available 

Adverse events not assessed 0 no evidence 
available 

Clinicians’ 
telephone 
consulting skills 

It is uncertain whether the intervention 
improves clinicians' history taking and 
management skills 

1 
(11) 

⊕⊝⊝⊝ 
very low 

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of 
effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in 
the estimate of effect and may change the estimate. 
Low quality: 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 quality: We are very uncertain about the estimate. 
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3.6 Efficacy and safety of a CDSS to support telephone triage  

 

The study was started on 28 June 2014 and kept on until 29 May 2016. 

Unfortunately since the beginning and during all the study period the internet lines power 

showed major problems making unusable the CDSS for the most of times in the most of 

centres. Figure 33 and 34 show the results of the study in terms of referrals from the non-frail 

and respectively frail population in the study arms when, in the intervention arm, the CDSS was 

accepted (fully used and not fully used) or refused and in the control arm.  

Considering that the CDSS could be used just in 10,3% in the non frail population and in 16,5% 

of the frail population of the times it was offered, the study was judged to be failed.     

 

  
Figure 33. RCT Study results (non frail population) 
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Figure 34. RCT Study results (frail population) 
 

3.7 Barriers and facilitators to uptake CDSS 

 

The conduction of the study was performed by the other researchers.  

They reach the following results.  

The adoption of CDSSs by health care professionals can be represented as a process that 

consists of six “positionings,” each corresponding to an individual’s use and perceived mastery 

of the technology. In conditions of low mastery, the CDSS is perceived as an object of threat, an 

unfamiliar tool that is difficult to control. On the other hand, individuals in conditions of high 

mastery view the CDSS as a helpful tool that can be locally adapted and integrated with 

clinicians’ competences to fulfil their needs. 

In the first positionings, the uptake of CDSSs is hindered by representational obstacles. The last 

positionings, alternatively, featured technical obstacles to CDSS uptake. 
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DISCUSSION 

 

4.1 Efficacy and safety of INFs-beta vs GA in RRMS 

 

Summary of main results   

The purpose of this study was to evaluate whether treatment with IFN-beta and GA in 

participants with RRMS was different in terms of efficacy and safety, by performing a systematic 

review of head-to-head RCTs. 

Five RCTs contributed to the analysis . The overall population included 2858 participants (1679 

participants treated with IFN and 1179 with GA). The drugs analysed in comparison with GA 

were SC IFN-beta 1b (two trials, 933 participants), SC IFN-beta 1a 44 mcg (two trials, 441 

participants) and IM IFN-beta 1a 30 mcg (two trials, 305 participants). Duration of treatment and 

follow-up was three years for Lublin 2013 and two years for the other four RCTs. All studies 

were at high risk for attrition bias. 

The main conclusion was that the two therapies seemed to have similar effects in terms of 

clinical efficacy, when primary outcomes (number of participants with relapse or risk of 

confirmed progression) and other supportive outcomes (time to first relapse, number of 

participants treated with steroids) were considered. However, we found some evidence, limited 

by the small number of participants derived from only one study, that the relapse ratio was 

significantly lower at 36 months in GA as compared with IFN. 

The number of participants who withdrew from or dropped out of the studies because of 

adverse events (safety end point) was similar in the two groups. The percentage of 

discontinuation due to adverse effects was similar (3% for IFNs and 4% for GA). The 

percentage of discontinuation due to serious adverse events was also similar between groups. 

In light of MRI outcomes, results showed that the effects on new/enlarging T2 or gadolinium 

(Gd)+ lesions at 24 months were similar. However, IFNs have a more pronounced effect on T2 

and T1 lesion volume accrual at 12 and 24 months. Conversely, a lower rate of brain volume 

(BV) loss at 24 months was observed in GA-treated participants. The values for new T2 lesions 

and for brain atrophy data were limited by the heterogeneity of the results. Methodological 

issues were highlighted (Rudick 2009). 

The quality of evidence for primary outcomes was judged as moderate for clinical end points, 

but for safety and some MRI outcomes (number of active T2 lesions) as low. 

 

Overall completeness and applicability of evidence   

The RCTs included in the review were homogeneous in terms of included populations, 

treatment schedules and outcomes measures. 

All studies included only participants with RRMS with active disease (pre-study relapse 

frequency ranging from 0.97 to 1.9) and low disability (EDSS 1.9 to 2.35). Participants had 

similar baseline characteristics in terms of gender and mean age (34.8 to 39 years), although 
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mean disease duration was different, ranging from 0.9 (Cadavid 2009) to 6.55 years (Mikol 

2008). 

Studies compared the effects of different IFN products used in clinical practice versus GA. 

However, evaluation of the comparative effects of IFN-beta 1a IM and GA was limited because 

of the different time points provided (24 months and 36 months, respectively). For this reason, 

the main comparison in this review was that between GA and IFNs at high frequencies and 

dosages. 

The objectives of this review were reasonably well achieved, allowing comparison of the two 

treatments in terms of predefined clinical and MRI measures of efficacy. The main outcome 

measure not available for analysis was quality of life, which impaired the possibility of adequate 

evaluation and comparison of the relative tolerability of different DMTs in terms of patient-

reported outcomes. 

We selected outcome measures that evaluated changes in clinical activity (relapse rate, attack-

free status or time to first relapse), MRI activity (new or enlarging T2 lesions or Gd-enhancing 

lesions), clinical severity (confirmed disability progression) or MRI severity (T1 lesion load 

accrual or BV decrease). 

Overall, results showed no differences in clinical effect between the two treatments. Different 

effects on some measures of MRI activity suggest that IFN might have a stronger and faster 

anti-inflammatory action as compared with GA. Such an anti-inflammatory effect might also 

account for observed differences between the two drugs in terms of brain volume reduction at 

24 months, because they could be related to non–tissue-related BV loss (“pseudoatrophy” 

effect), although pseudoatrophy is seen primarily only during the first year (Zivadinov 2008). 

Furthermore, the clinical impact of these data is currently being studied (Fisniku 2008: Popescu 

2013). 

The results of this systematic review have several limitations. 

1. The main limitation was related to high risk of attrition bias. The percentage of dropouts was 

higher in the IFN groups than in the GA group for different reasons (adverse effects, lack of 

consent, tolerability). This aspect might have a role in the final assessment of effectiveness of 

these drugs, although sensitivity analysis using a likely scenario did not capture different results. 

2. The definition of relapse was similar, with objective confirmation required, in all studies. 

However, Calabrese 2012 did not define the outcome and Mikol 2008 counted as relapses both 

qualifying and non-qualifying attacks. We could not exclude the possibility that an 

inhomogeneous relapse definition might constitute a bias.  

3. Pivotal trials comparing DMTs versus placebo have suggested different efficacy for disease 

activity (Hillert 2012), although the results of this review show similar effects for IFN and GA. 

The reasons for this are uncertain, but the primary source of discrepancy is probably related to 

differences in the enrolled populations of studies, especially in the behaviour of placebo groups 

(Goodin 2008). 

4. Data did not allow verification of the effects of IFNs and GA as change therapy in participants 

who were not responders to previous therapies. A recent comparative study evaluating DMTs in 

the real world clinical practice using international MSBase registry data has been conducted 

using propensity score matching. Slightly lower relapse incidence was found among patients 
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treated with glatiramer acetate or subcutaneous interferon beta-1a relative to intramuscular 

interferon beta-1a and interferon beta-1b. No differences in 12-month confirmed progression of 

disability were observed (Kalincik 2015) The ongoing RCTs might possibly contribute to this 

issue comparing the new approved therapies.  

5. Analysis of the safety profile was restricted to the number of participants who withdrew from 

or dropped out of the study; drug-related adverse effects (tolerability) were not considered. Data 

derived from one study (reported but not planned) suggest a greater incidence of SAEs such as 

tumour or infection in IFN groups than in GA groups, although hepatobiliary and 

musculoskeletal disorders were reported more often among GA-treated participants. Other 

studies showed that tolerability was generally good. It is well known that up to 75% of IFN-

treated patients experience flu-like illness, headache, myalgia. Increased alanine 

aminotransferase and leukopenia occur significantly more often in the IFN group, whereas 

pruritus, swelling, induration at the injection site (56% to 71%), dyspnoea and postinjection 

systemic reactions (15% to 38%) occur significantly more often in the GA group (Carter 2010; 

Parkenov 2013). 

6. Significant heterogeneity of results on MRI assessment of new or enlarging T2 and brain 

volume changes was probably related to differences in the MRI protocol and measures of image 

acquisition protocol (Cadavid 2009; O'Connor 2009; Filippi 2011) 

 

Quality of the evidence   

Six RCTs were included, but only five contribute to the analyses involving large numbers of 

participants with similar disease characteristics. No heterogeneity of results was found when 

clinical end points were considered, supporting no difference in the protective effects of IFNs 

and GA on risk of relapse and progression. 

The body of evidence was judged to be of moderate quality for most clinical and radiological 

outcomes, although the quality of evidence for the safety profile was found to be low. 

 

Potential biases in the review process   

The trials search strategy and contacts initiated with the main investigators suggest the 

likelihood that all relevant studies were identified and all relevant data were obtained. 

 

Agreements and disagreements with other studies or reviews   

This is the first systematic review comparing IFNs and GA by using head-to-head RCTs in 

participants with RRMS. 

A Cochrane systematic review by Filippini (Filippini 2013) reported a meta-analysis of all 

available therapies in MS, including comparisons between active and placebo groups and head-

to-head studies. Head-to-head trials on IFN and GA were also considered. However, in terms of 

risk of relapse and worsening at 24 months, the quality of the evidence was judged too low to 

allow meaningful comparisons, given the small sample size and the wide 95% confidence 

intervals. In this review, only two studies were considered (Mikol 2008; O'Connor 2009). 
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Furthermore, some published reviews have evaluated the efficacy and safety of DMTs and 

other approved therapies through direct or indirect comparison in participants with RRMS, but 

some have used different outcome measures and designs. Among these reviews, Qizilbash 

2012 considered both RCTs and comparative observational cohort studies, focused on 

participants treated with GA for RRMS or CIS versus placebo, the comparators in a subanalysis 

were also IFNs and standard treatment. A total of 11 studies were included. Similar results were 

found in terms of relapse-free outcomes and safety. An 18% reduction in clinical progression 

(RR 0.82, 95% CI 0.68 to 0.98) was seen in GA-treated participants compared with those given 

IFNs, but only two studies were included (Mikol 2008; O'Connor 2009). Similar to our findings, 

study discontinuations due to adverse events did not differ among participants treated with GA 

and those given IFNs (RR 0.89, 95% CI 0.57 to 1.41). Hadjigeorgiou 2013 evaluated through 

direct and indirect comparisons the approved existing treatment for RRMS, but no clear 

conclusions were provided. Zagmutt 2013 conducted a network meta-analysis to assess the 

rates of adverse events and dropout from treatment for RRMS. Placebo-controlled RCTs 

evaluating immunosuppressive drugs and DMTs were included. The GA group had a 

significantly lower incidence rate of adverse events when compared with groups given other 

products. Dropouts were not significantly different across treatments, except for a higher 

incidence in the SC IFN-beta 1a 22 mcg and 44 mcg groups compared with the fingolimod 

group. Recent comparative study evaluating DMTs in the real world clinical practice using 

international MSBase registry data have been conducted using propensity score matching, 

slightly lower relapse incidence was found among patients treated with glatiramer acetate or 

subcutaneous interferon beta-1a relative to intramuscular interferon beta-1a and interferon beta-

1b No differences in 12-month confirmed progression of disability were observed (Kalincik 

2015).  

A systematic non-Cohrane review of observational studies and in extension of randomized 

controlled trial (not included in our review) has been conducted to evaluate the long-term impact 

of IFNs or GA on disability progression in MS. The quantitative estimate of the treatment effect 

in reducing progression to EDSS 6 was HR pooled=0.49 (95% CI: 0.34-0.69), p<0.001, showing 

that treatment with immunomodulators seems to reduce long-term probability of disability 

progression (Signori 2016). 

 

4.2 The quality of telephone triage  

 

The results of the study showed that there were significant deficiencies in the telephone triage 

provided in the out of hours primary care service and, therefore, wide room for improvement. 

Indeed the study showed that the quality of telephone triage, in terms of mandatory questions 

asked during the call, was far below the desired standard, although the ability to assess the 

case, the clinical management decisions made and the treatment advised was almost always 

appropriate (it should be kept in mind, however, that the cases were not especially severe). The 

deficiencies found during triage might have been due to the call-handlers’ inexperience or lack 

of training, but were probably the result of fatigue resulting from night shifts, repetitiveness and 
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the difficulty of dealing with the callers’ emotions and expectations together with the problem of 

making a remote evaluation of the seriousness and urgency of the case. 

In comparing the results of the previous study conducted in the Netherlands and those of our 

study, involving the same simulated clinical cases, we found 70% versus 36% of mandatory 

questions asked in the case of a child with vomiting, 47% versus 32% in the case of the child 

with fever, 36% versus 28% in the case of the adult with fever, and 54% compared to 27% of 

the adult with nosebleed, respectively. A service in which only one-third of the questions 

necessary to make a correct decision is actually asked represents a high medical risk and could 

become a medicolegal burden on patients and doctors. 

Telephone triage is a delicate phase of a telephone consultation during which there is the risk 

that insufficient information is given by the caller resulting in an underestimation of the case, 

with potentially serious consequences for the patient, or an overestimation of the case with 

advice for inappropriate treatment that could also be economically disadvantageous. In other 

words, the quality of the telephone triage service and the risks that teleconsultations and 

telediagnoses entail are closely related. 

The present study had several limitations: (1) the small size due to limited resources; (2) the use 

of clinical cases of mild severity, because the call-handler might have decided that a face-to-

face consultation was required; (3) the complexity of the ISP method; (4) the lack of a 

comprehensive statistical analysis; (5) the limited generalizability; (6) the use of standardized 

clinical cases built by expert consensus, but not directly supported by evidence-based 

guidelines (because no evidence based clinical guideline provides questions to be administered 

in a telephone triage setting). Nonetheless, the study demonstrated that the model is feasible, 

and enabled us to assess to what extent and in what areas the quality of telephone triage 

concerning out-of-hours primary care requires improvement. 

 

4.3 The efficacy of CDSS  

This systematic review of 28 RCTs revealed little evidence for a difference in mortality when 

pooling results from comparisons of adoption of a CDSS integrated with an EHR versus health 

care settings without a CDSS. Our review indicates that differences in mortality outcomes, if 

they exist, appear small across studies and health care services, and may exist only in 

particular settings with specific diseases and circumstances. However, most of the studies were 

underpowered and too short to prove or exclude an effect on mortality, and effects as large as a 

25% increase or reduction could still be possible. We found weak evidence that an active CDSS 

is associated with a lower risk for morbidity. All morbidity outcomes selected were relevant from 

a clinical and health services perspective. 

Again, results on morbidity outcomes were very diverse, limiting quantitative inferences; 

however, the summary RR morbidity decrease of 10% to 18% places CDSS linked to EHRs at 

the top of the spectrum of quality improvement interventions for their potential impact on health 

outcomes. 

The beneficial effects of CDSS might still be greater than that suggested by the current analysis 

given the limited number of actual studies providing results on hard outcomes.  
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Finally, we observed differences for costs and health service utilization, but these were often 

small in magnitude. 

Several other systematic reviews provided pooled estimates of the RRs for CDSSs. All reviews 

observed large between-study heterogeneity.  

This is expected given the variability in intervention, settings, diseases, and study designs. 

Despite this limitation, they concluded in favour of CDSS. 

Our review exhibits several differences. We adopted stricter inclusion criteria, selecting only 

CDSS featuring a rule- or algorithm based software integrated with EHRs and evidence-based 

knowledge. 

The CDSS we included can be viewed as a second generation in terms of their technology, 

information management and linkage to EHRs. Furthermore, we did not include process and 

laboratory outcomes such as adherence to guideline recommendations or change in blood 

values. Analyzing estimates from process outcomes is problematic. Their relevance is 

questionable and the quality of the data may have been less than optimal, particularly when the 

data sources were administrative rather than clinical. The overlap between our review and 

others is limited: approximately 50% in terms of the studies and less in terms of the rough data. 

The results of our review complement previous analyses showing that CDSS are best oriented 

to directly affect process outcomes (recommendation adherence) and with decreasing impact 

morbidity and mortality. 

Several included studies were cluster-RCTs that did not report if they accounted for clustering 

effects. 

Trials randomizing at the group level should not be analysed at the individual participant level. If 

the clustering is ignored, P values will be artificially small: this problem might result in false 

positive conclusions that the CDSS has an effect when it does not. 

Thus, we adjusted estimates of the RRs for our data synthesis using a method that inflates 

variances. However, such adjusted results should be interpreted cautiously; if the clustering 

effect is limited across studies, the analysis may be too conservative. 

Our meta-analysis has additional limitations. We did not evaluate the quality of the evidence-

based information supporting the CDSS recommendations. We accepted study authors 

description of a CDSS as evidence-based at face value, even if the authors did not explain the 

source of evidence or knowledge in detail. Furthermore, the limited number of trials, especially 

regarding the meta-analysis for the morbidity outcomes, increases the uncertainty of the 

findings and conclusions. The trials included were conceptually heterogeneous in terms of their 

design, setting, participants, and interventions, as well as the definition and measurement of 

outcomes. 

In addition, although our literature search was as inclusive as possible without the exclusion of 

studies based on methodological characteristics, the search was restricted to studies published 

in indexed journals. We did not search for unpublished studies or for source data. Moreover, the 

trials included in this meta-analysis were not designed to specifically analyze the relationship 

between mortality and CDSS use. In fact, mortality was additional information provided often as 

a reason behind loss to follow-up. Additionally, the follow-up was too short to detect a sufficient 

number of deaths to show potentially relevant differences. Finally, we cannot exclude that 
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pooling the mortality outcome across different settings (e.g., intensive care units versus primary 

care) could have influenced the overall result toward a null effect with primary care studies 

bearing larger weight in the meta-analysis. 

The results of this review may provide sufficient evidence to fuel the debate on the prospects of 

CDSS linked to EHRs. For those perceiving CDSS as an autocratic command to doctors, our 

systematic review may be interpreted as evidence that they do not affect patient mortality, on 

average and should be abandoned. For those interested in CDSS dissemination, our results, 

which show a decrease in morbidity across all settings by one fifth, may be used as an 

argument to increase CDSS adoption within health care services. 

Both interpretations might be exaggerated as the evidence is still in its infancy along with the 

technology and implementation. Many of the trials adopted locally developed CDSS 

interventions, which may have compromised their level of integration into clinicians workflow. 

The next generation of CDSS trials should focus on systems with a more global outlook 

featuring authoritative point-of care services (Banzi 2010) and full integration with EHRs. The 

conclusion of a landmark article by Sim 2001 published almost 15 years ago, still reflects the 

current scenario: “Although the promise of clinical decision support system-facilitated evidence-

based medicine is strong, substantial work remains to be done to realize the potential benefits 

(Sim 2001). 

 

4.4 The efficacy of e-learning  

 

Summary of main results   

This systematic review of 14 randomised controlled studies revealed e-learning makes little or 

no difference when compared to traditional learning on patient outcomes or health professionals 

behaviours (low certainty of evidence); e-learning possibly leads to slightly less improvement in 

health professionals skills when compared to traditional learning (moderate certainty of 

evidence) even if important differences are unlikely. E-learning when compared to traditional 

learning may make little or no difference even on health professionals knowledge but our meta-

analytic scenario was peculiar: a large trial at low risk of bias (Perkins 2012) detected a small 

difference in favour of traditional training, while smaller studies all reported no difference with 

the exception of one favouring e-learning (Paladino 2007). In such a case, it is not possible to 

completely exclude that the small advantage detected by the larger trial in favour of traditional 

learning is dragged into the non-significant difference area by the presence of other small 

studies. In this scenario high heterogeneity was expected but, we observed only moderate 

heterogeneity, which reinforces the confidence that we can have on our results. Moderate 

heterogeneity can be explained by the consistent small effects associated with the 

interventions. Another reason why we found moderate heterogeneity is that we limited the 

inclusion to randomised studies. The randomised design partially solved the problems 

associated with differences in case-mix, baseline skills or knowledge, and other setting 

characteristics associated with observational studies which can lead to spurius, significant 

results. Considering the predictive intervals for knowledge outcomes, the probability that new 
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studies will change our results is low, as we expect new studies to cluster around the no 

difference area. 

Study-level variables such as change in content type, targeted health professionals, 

accreditation and format (interactivity or length) did not influence the relative efficacy of e-

learning and traditional learning. 

 

Overall completeness and applicability of evidence   

The randomised controlled trials included in the review were sufficiently homogeneous in terms 

of included populations, comparison between e-learning versus traditional learning and outcome 

measures. With the exception of one study including child health consultants, all studies 

included doctors or nurses, the two health professionals groups that are possibly most 

represented in the world (WHO 2006). Twelve trials compared e-learning intervention with face-

to-face learning as two trials evaluated e-learning against guideline dissemination or availability. 

These comparisons are representative of different options at stake when one educational 

approach has to be prioritised over another. Outcome measures were similar and, in most 

cases, a meta-analytic approach was deterred due to the unavailability of data rather than 

because of high variability of outcome measures. Statistical heterogeneity was never 

substantial, supporting the confidence we can have in the precision of effect sizes. However, it 

is possible that the included studies were different in the details of the settings or of the 

intervention. 

 

Quality of the evidence   

Our results indicate that differences in knowledge outcomes appear small. If any gain in 

knowledge exists, it might be easily lost with time; too little data are available to say how long it 

can last. The implication is that changes in patient outcomes or health professionals behaviours 

may be difficult to obtain or might not be attainable at all, at least when a training program is 

implemented for short time period (i.e. few months). In our review, the inconsistent effects of e-

learning across knowledge outcomes may not be reflective of the intervention genuine 

ineffectiveness, but derive from the lack of compliance by health professionals or insufficient 

replication over time. Given the variability in individual knowledge level outcomes and high 

attrition, the sample size may have been increased to consider the scarce compliance of health 

professionals. The number of participants who withdrew from or dropped out of the studies was 

more than 30% in several studies. The loss to follow-up, when reported, could have introduced 

imbalances between the groups: incomplete outcome data was the most biased dimension in 

terms of the number of studies rated at high risk for this item. The overall quality of evidence 

was often rated as low because of some methodological limitations (imbalance at baseline and 

incomplete data) of primary studies and imprecision surrounding soft outcomes. The results of 

Perkins 2012, a large trial at low risk of bias, assessing skills during a simulated cardiac arrest, 

contribute in defining the role of e-learning in post-graduate education, but its research findings 

are open-ended. Only through repeated research can certainties emerge. 
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Potential biases in the review process   

The trials search strategy suggests the likelihood that all relevant studies were identified and all 

relevant data were collected. 

 

Agreements and disagreements with other studies or reviews   

Previous systematic reviews have found e-learning to be associated with small positive effects 

when compared with non e-learning educational interventions, suggesting effectiveness similar 

or slightly better than traditional methods. In Cook 2008 is quantitative meta-analysis including 

201 published studies on Internet-based learning (Cook 2008). This review considered three 

relevant outcomes: knowledge, skills, learner behaviours and patient outcomes. The first 

comparison focused on e-learning and no intervention; the second on e-learning and other 

types of educational activities (e.g. meetings or residential learning in class). In the first 

comparison, significant differences favouring e-learning were observed for all outcomes. These 

differences were also relevant in terms of the magnitude of the effect size. In the second 

comparison, the significance was formally maintained for knowledge, although the effect size 

was reduced. There was a direction effect for skills and patient outcomes but no difference was 

detected. Our review did not find a significant difference between e-learning and traditional 

leaning interventions with regards to patient outcomes and health professionals behaviours. On 

the contrary, although we were unable to pool the data on skills, we found studies favouring 

traditional training on skills and knowledge outcomes. This diversity of findings may be 

attributed to the type of studies included in Cook's reviews: while our review considered only 

randomised controlled trials and licensed health professionals, Cook additionally included non-

randomised trials and undergraduate participants. Only two out of 76 studies included in Cook 

had the same PICO framework (Fordis 2005, Mäkinen 2006) of our review and were 

randomised trials and only 14% of participants were practicing health professionals (the other 

participants were different types of students). Although Cook and colleagues conducted a 

comprehensive and rigorous systematic review, neither methodological accuracy nor the broad 

inclusion criteria can overcome the weakness of the primary research included in their analysis. 

A recent document from the US Department of Education reported the results of a review and 

meta-analysis of online learning studies on undergraduate students, finding, on average, that 

students in online learning environments performed modestly better than those receiving face-

to-face instructions. The comparison with our review suggests that different populations may 

learn with different effectiveness using the same online tools; this may further pertain to different 

generations within the same type of health professionals, in which case, future studies should 

evaluate whether or not younger health professionals may benefit more from new online tools 

compared to previous generations. This phenomenon is well known in social sciences research 

where it is known as a "cohort effect", defined as "the effect that having been born in a certain 

time, region, period or having experienced the same life experience (in the same time period) 

has on the development of a particular group" (Glen 2005). 
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4.5 Training intervention for improving telephone skills  

 

Summary of main results   

We did not identify any studies that assessed the effect of training intervention for clinicians on 

patient primary outcomes (health outcomes measured by validated tools or biomedical markers 

or patient behaviours; patient morbidity or mortality; patient satisfaction; urgency assessment 

accuracy; adverse events). We identified one controlled before-after study evaluating the effect 

of a training intervention on clinicians telephone consulting skills by a validated tool. The study 

found no difference between intervention and control on history taking and case management 

skills but no quantitative data were provided in the article and the study authors could not supply 

additional data. We rated this study as being at high risk of bias. Based on our GRADE 

assessment of the certainty evidence it is uncertain whether the intervention improves clinicians 

history taking and management skills (very low certainty). 

 

Overall completeness and applicability of evidence   

Several studies in the telephone medicine literature were excluded because they did not have 

an experimental design and two studies were excluded, despite fulfilling all other inclusion 

criteria, because they used non-previously validated evaluation tools: no reliable evidence was 

available for this research topic. 

 

Quality of the evidence   

The overall quality/certainty of the evidence was judged to be very low because the initial level 

of confidence about the only included study was low (non randomised evidence) and we 

downgraded the confidence because the risk of bias was rated as serious (incomplete outcome 

data management and selective outcome reporting) and because of the impossibility to assess 

consistency of effect, imprecision, indirectness and publication bias due to lack of other studies. 

 

Potential biases in the review process   

This review did not formally explore publication bias because only one study was included. 

 

Agreements and disagreements with other studies or reviews   

To our knowledge this is the only systematic review on this topic. 
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CONCLUSIONS 

 

5.1 Efficacy and safety of INFs-beta vs GA in RRMS 

 

Implications for practice  

The results of this review fit into current clinical practice. IFNs and GA have played historic roles 

in transforming MS into a treatable disease and remain the cornerstone of treatment for RRMS 

as first-line drugs or as switching therapies, even after 15 years. IFNs and GA are generally 

perceived as very safe drugs, in contrast with the awareness of uncommon but severe AEs 

associated with the new available MS treatments (Hillert 2012; Hutchinson 2012 Dubey 2016). 

The results of this review support clinicians in using either of these therapies for RRMS, 

because of their similar safety and efficacy in the prevention of disease activity. 

However, some differences in clinical and MRI measures should be underlined. 

Evidence from a single study suggests better efficacy of GA over IFN in terms of relapse rate at 

three years of follow-up. In addition, greater and faster reduction in MRI lesion load accrual was 

observed in IFN-treated compared with GA-treated participants with MS. These results need to 

be considered with caution because they are derived from a limited number of studies and 

participants, and/or because significant heterogeneity of the results is apparent.  

Furthermore, the clinical impact of these data is uncertain. 

We were not able to draw conclusions on quality of life and tolerability of these two drugs, as 

these parameters were not fully assessed in this review. 

 

Implications for research  

Two primary considerations should be applied to future research efforts. 

Authors of RCTs should be required to include a clear data presentation, such as reasons for 

loss to follow-up; this may allow more accurate interpretation and less problematic comparisons 

of trial results. This is true also for MRI outcome measures that need comparable protocols for 

image acquisition. 

Comparison of IFN and GA using patient-related outcomes such as fatigue and other specific 

MS-related quality of life measures is needed, as is comparison of the effects of DMTs on 

cognitive function. 

Researchers should be required to apply standardised sets of outcomes to produce 

manageable data that could be further merged in meta-analysis. 

 

5.2 The quality of telephone triage  

 

Implications for practice  

The results of the present study show that the quality of telephone triage in the OOH centres 

studied was low and that there was room for improvement. The doctors answering the 

telephone asked a very low proportion of obligatory questions and this could affect patient 
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safety and risk management for the service. Doctor on call should consider to be very cautious 

in the telephone decision making because despite the attention they are paying, they are 

probably asking less questions their should.   

 

Implications for research  

Several suggestions for future research emerged from the study. We chose not to call at 

particularly inconvenient times for the out-of-hours staff (e.g. late night and shift change). 

However, these times could be particularly important, as these are times when mistakes might 

be more likely to occur. Another question that emerges from the study regards the efficacy of 

the strategies that could be adopted in order to improve the quality of telephone triage. These 

could include the effect of specific training, in particular training on management techniques and 

structuring telephone consultations and the effectiveness, efficiency and security that 

computerized support could offer the telephone triage doctors in decision making. 

Previous studies have shown that decision-making tools are safe and can reduce the clinical 

risks associated with unassisted telephone triage call handlers, as well as being cost-effective 

and possibly reducing the number of unnecessary visits to emergency room services. 

 

5.3 The efficacy of CDSS  

 

Our results on health care services equipped with versus health care not equipped with CDSS 

suggest, in broad terms, that this technology does not result in substantial benefits or risks for 

patients in terms of mortality. 

This effect, when it occurs, is largely dependent on the disease and setting characteristics. 

Focusing on subgroup analyses, however, can lead to misleading claims when the overall data 

are limited and unavoidably weak because of inherent design problems. Effects on morbidity 

might exist and the magnitude of the effect, in the order of 10% to 20%, could be large enough 

to impact mortality if appropriate follow-up is ensured. The results of this study may provide 

enough evidence to advance the debate on the prospects of CDSS. 

 

5.4 The efficacy of e-learning  

 

Implications for practice   

Our results suggest in broad terms that e-learning does not itself result in major benefits for 

patient and health professionals outcomes. For members of a university, primary or secondary 

care institution or royal college making the decision between the offering of traditional or e-

learning courses, the judgement is complex, based not only on the relative efficacy of the 

methods, but on alternative dimensions such as accessibility and usability by participants, 

higher compliance or satisfaction, cost or economic feasibility, as well as its alignment with an 

existing portfolio of learning activities. Medical education providers should carefully consider the 

purposes and the specific setting of their programmes, favouring, for instance, traditional 

learning to improve knowledge or skills in small groups of health professionals when meeting 



108 
 

attendance is sustainable, or e-learning programmes when the aim is to reach a large number 

of health professionals with limited costs. Blended courses potentially balance the benefits of 

the two learning strategies. Assumptions about the potential superiority of one strategy over the 

other within the context of a specific dimension should be explored. One may argue that 

differences in skills or knowledge outcomes with e-learning versus traditional learning are 

expected to exist for particular diseases and settings. Focusing on subgroups, however, can 

lead to misleading claims when the overall data suggest similar effectiveness of interventions. 

The results of this review fit into the current health professionals continuing medical education 

provider's policy with special regards to CME and its implications towards government agencies, 

scientific societies, healthcare organisations, private companies. Although our results do not 

completely support the effectiveness of e-learning for skills and procedural outcomes, the 

results do not override some benefits of e-learning with regards to accessibility and flexibility. 

There is insufficient evidence to provide recommendations about accreditation, interactivity, 

length of e-learning programmes or about targeting the courses on specific types of participants 

or contents. We have limited understanding of the characteristics of the targeted knowledge, 

professionals and settings that may influence the effectiveness of different e-learning programs. 

Thus, for those working in the e-learning setting, the findings from this meta-analysis provide 

limited information to guide the choice or optimise the components of such complex educational 

interventions. The effectiveness of e-learning is likely to be modified by characteristics such as 

the attitudes of the health professionals or their perceived ability to transform passive 

information into tangible actions. 

 

Implications for research   

Future research is unlikely to change the main results of our review. The probability of finding a 

large effect in a future study either favouring e-learning or traditional learning is likely to be 

small, unless the learning patterns of health professionals change in the long term as a result of 

subsequent generations greater exposure and familiarity with technology (e.g. millennials). 

Next studies should privilege a randomised design with an appropriate sample size. They 

should additionally privilege patient outcomes and health professionals' behaviours rather than 

skills or knowledge and should focus on which components of e-learning could eventually 

change not only knowledge and skills but also change at least behaviour, 

Multiple outcomes measure points in the time should be planned in order to detect effects 

persistence and attention should be given to studies duration and follow-up. Considering the 

difference between e-learning and traditional learning is likely to be small, cost-effectiveness 

becomes a relevant outcome for future studies. All studies, irrespective of the outcomes 

considered, should use predefined data scales and reporting rules in order to improve their 

reporting. 

More data are needed to evaluate the relative efficacy of e-learning in specific medical areas or 

rare conditions (i.e. e-learning programs assisting in surgical teaching) and the importance of 

accreditation, interactivity, and length of e-learning programmes. 
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The feasibility of these studies is challenged by the large number of participants that need to be 

enrolled and by longer follow-up but existing educational settings providing training interventions 

could be taken into account to override this problem. 

 

5.5 Training intervention for improving telephone skills  

 

Implications for practice   

The lack of studies assessing the effect of interventions aiming to improve clinicians' telephone 

skills, the limited size and the low quality of the only study found, do not allow robust evidence-

based conclusions. Essentially, this review cannot provide any guidance on effective methods 

to train health care professionals in telephone skills. Given the established use of telephone 

consultations within the medical field, this apparent lack of evidence seems surprising. We have 

described in the background section some of the important roles that telephone communication 

has within healthcare: this lack of knowledge is even more severe because telephone 

consultation is nowadays an important means of initial assessment of clinical cases and 

management of everyday practice in all clinical specialities. 

Our review seems to describe a paradox: a rapidly increasing use of the telephone as a method 

of medical consultations, a patients' compliance to recommendations influenced by the quality 

of clinicians' communication and, as a counterpart, the widespread low quality of clinicians 

communication skills, the lack of specific training during the undergraduate and postgraduate 

education and the complete absence of specific evidence needed to inform this training. 

At the moment the training of clinicians on telephone consultation has to be guided by studies 

and models set on face to face communication that do not consider the differences between 

these two communicative dimensions. 

The very limited evidence that this review has identified would suggest that telephone 

consultation should be employed cautiously and carefully in healthcare provision until proven 

methods are developed around the training and practice of remote consultation skills. 

 

Implications for research   

High quality randomised controlled trials assessing by validated tools the effect of training 

interventions on clinicians telephone skills on both patient-oriented and clinician-orientated 

outcomes should be undertaken to ensure telephone skills can be taught based on reliable 

evidence. In a similar way to face-to-face consultation skills, we need to ensure telephone 

consultation skills are taught in accordance with rigorous and robust methods. A substantial 

evidence base is lacking and future studies could focus on a variety of different aspects 

including researching the type of teaching methods to be employed, developing telephone 

consultation models and validated assessment tools. 
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FINAL STATEMENT 

Despite the phone is a very frequently used tool, the clinical quality of the MTC seems low: 

doctors answering the phone ask all the obligatory questions in a low proportion of the clinical 

cases they manage. This raises concerns on the service patient safety and about the potential 

legal  consequences for the doctors and the LHT.  

We showed CDSS could be effective tools and they can help doctors, maybe even to manage 

the risk of remote consulting in the 100% of the calls, but unfortunately we cannot test the 

efficacy and safety of a specific CDSS for medical telephone triage.  

Future research should focus not only on clinical side of medical telephone consultation 

improvement but also on relational side, because patient compliance depends on this.  

No evidence is available so far to address clinicians education towards telephone skills 

improvement but, once evidence on how to improve is available, e-learning will be a potential 

cost-effective training way for CDSS uptake and telephone skills education: it seems as 

effective as traditional training in terms of transmission of knowledge and, even if potentially 

little less effective on skills transmission, its advantages could make it the best way to quickly fil 

the gap.  
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APPENDICES  

Appendix A. Search strategy for the review “INFs vs GA for 

RRMS Interferons-beta versus glatiramer acetate for relapsing-

remitting multiple sclerosis 

 

{interferon\*} OR {interferon beta} OR {beta-1 interferon} OR {beta 1 interferon} OR {interferon 

beta-1\*} OR {rebif} OR {avonex} OR {betaseron} OR {beta-seron} OR {betaferon} OR {beta-

IFN-1\*} OR {interferon beta-1\*} OR {Interferon-beta\*} OR {interferon beta\*} OR {recombinant 

interferon beta-1\*} 

AND  

{copolymer-1} OR {cop-1} OR {copaxone} OR {glatiramer acetate} OR {cpx} OR {cop1} OR 

{copolymer} OR {glatiramer} OR {immunomodulation\*} OR {immunomodulator\*} OR 

{immunosuppression} 

AND  

{relapsing remitting} OR {relapsing-remitting } OR {remitting-relapsing} OR {remitting relapsing} 
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Appendix B. Search strategy for the review “e-Learning for 

licensed health professionals” 

Medline (OVID) 

No. Search terms Results 

1 ("e-learning" or elearning).ti. 857 

2 ("e-learning" or elearning).ab. 1376 

3 or/1-2 1662 

4 *internet/ and *education/ 55 

5 

((electronic or internet or internet-based or online or "on line" or remote or distance or 
mobile or web or "web 2*" or web-based or web deliver*) adj2 (class or classes or 
classroom? or class-room? or course or courses or course-work or education* or inservice 
or in-service or instruction* or learning or seminar? or teaching or workshop? or work-
shop?)).ti,ab. 

7437 

6 

((computeri?ed or computer-assisted or computer-mediated* or computer-based) adj2 
(class or classes or classroom? or class-room? or course or courses or coursework or 
course-work or education or inservice or in-service or instruction* or learning or seminar? 
or teaching or workshop?)).ti,ab. 

1743 

7 
((e-mail* or email* or e-mail-based or email-based) adj2 (class or classes or classroom? or 
class-room? or course or courses or course-work or education* or inservice or in-service or 
instruction* or learning or seminar? or teaching or workshop? or work-shop?)).ti,ab. 

83 

8 
(e-education or e-instruction or elearning or "e learning" or "e train*" or "e curricul*" or "e 
program*" or m-learn*).ti,ab. 

1792 

9 
(virtual adj2 (class or classes or classroom? or course? or education* or inservice or in-
service or instruction* or instructor? or learning or seminar? or teacher? or teaching or 
training or trainer? or workshop*)).ti,ab. 

1243 

10 
((3g or 4g or ipad or iphone or handheld or (tablet adj5 computer?) or android or cell phone 
or mobile phone) adj4 (educational or class)).ti,ab. 

27 

11 (distributed adj3 (curricul* or education or learning)).ti,ab. 298 

12 spaced learning.ti,ab. 35 

13 
("remote course*" or "remote education" or "remote seminar?" or "remote learning" or 
"remote workshop*" or (remote participation adj4 (education? or workshop or course or 
learning))).ti,ab. 

40 

14 (virtual or online or web or internet).ti. 51312 

15 or/4-14 59766 

16 
*postgraduate education/ or *continuing education/ or *in service training/ or *professional 
development/ 

3449 

17 
(post-graduate or graduate education or graduate degree? or ((master? or doctoral) adj2 
degree?) or doctorate or doctoral or post-professional).ti,ab. 

8089 

18 
(continuing adj2 (medical or nursing or pharmacist? or physician? or doctor? or allied 
health) adj3 education?).ti,ab. 

5321 

19 (inservice training or professional development or cme).ti,ab. 11093 

20 or/16-19 26273 

21 (15 and 20) not 3 913 

22 *nurse/ or exp *paramedical personnel/ or exp *physician/ or *medical personnel/ 132064 

23 (continuing adj2 education?).ti,ab,hw. 62702 

24 (and/15,22-23) not (or/3,21) 77 

25 *dental education/ or *medical education/ or *nursing education/ 68626 

26 
25 not (undergraduate? or first year or second year or third year or preclinical or pre-
clinical).ti,ab,hw. 

63971 

27 (26 and 15) not (or/3,21,24) 1166 

28 controlled clinical trial/ or controlled study/ or randomized controlled trial/ 510348 

29 randomi?ed.ti. or ((random* or control) adj3 (group? or cohort? or patient? or hospital* or 641737 
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department?)).ab. or (controlled adj2 (study or trial)).ti. 

30 (multicenter and (study or trial)).ti. 20362 

31 
(random sampl* or random digit* or random effect* or random survey or random 
regression).ti,ab. not randomized controlled trial/ 

62344 

32 
(exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ 
or animal cell/ or nonhuman/) and (human/ or normal human/ or human cell/) 

16144262 

33 
(exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ 
or animal cell/ or nonhuman/) not 32 

4275233 

34 (or/28-30) not (or/31,33) 841718 

35 3 and 34 176 

36 21 and 34 58 

37 24 and 34 9 

38 27 and 34 54 

39 or/35-38 297 

 

Embase  

No. Search terms Results 

1 ("e-learning" or elearning).ti. 1157 

2 ("e-learning" or elearning).ab. 2220 

3 or/1-2 2597 

4 computer-assisted instruction/ 62027 

5 

((electronic or internet or internet-based or online or "on line" or remote or distance or 
mobile or web or "web 2*" or web-based or web deliver*) adj2 (class or classes or 
classroom? or class-room? or course or courses or course-work or education* or inservice 
or in-service or instruction* or learning or seminar? or teaching or workshop? or work-
shop?)).ti,ab. 

9126 

6 

((computeri?ed or computer-assisted or computer-mediated* or computer-based) adj2 
(class or classes or classroom? or class-room? or course or courses or coursework or 
course-work or education or inservice or in-service or instruction* or learning or seminar? 
or teaching or workshop?)).ti,ab. 

2086 

7 
((e-mail* or email* or e-mail-based or email-based) adj2 (class or classes or classroom? or 
class-room? or course or courses or course-work or education* or inservice or in-service or 
instruction* or learning or seminar? or teaching or workshop? or work-shop?)).ti,ab. 

156 

8 
(e-education or e-instruction or elearning or "e learning" or "e train*" or "e curricul*" or "e 
program*" or m-learn*).ti,ab. 

2778 

9 
(virtual adj2 (class or classes or classroom? or course? or education* or inservice or in-
service or instruction* or instructor? or learning or seminar? or teacher? or teaching or 
training or trainer? or workshop*)).ti,ab. 

1632 

10 
((3g or 4g or ipad or iphone or handheld or (tablet adj5 computer?) or android or cell phone 
or mobile phone) adj4 (educational or class)).ti,ab. 

45 

11 (distributed adj3 (curricul* or education or learning)).ti,ab. 352 

12 spaced learning.ti,ab. 46 

13 
("remote course*" or "remote education" or "remote seminar?" or "remote learning" or 
"remote workshop*" or (remote participation adj4 (education? or workshop or course or 
learning))).ti,ab. 

55 

14 (virtual or online or web or internet).ti. 59771 

15 or/4-14 128433 

16 

education, medical, continuing/ or education, medical, graduate/ or exp "internship and 
residency"/ or education, nursing, continuing/ or education, nursing, graduate/ or 
education, pharmacy, continuing/ or education, pharmacy, graduate/ or pharmacy 
residencies/ or inservice training/ or staff development/ 

660488 

17 
(post-graduate or graduate education or graduate degree? or ((master? or doctoral) adj2 
degree?) or doctorate or doctoral or post-professional).ti,ab. 

10031 

18 
(continuing adj2 (medical or nursing or pharmacist? or physician? or doctor? or allied 
health) adj3 education?).ti,ab. 

6614 
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19 (inservice training or professional development or cme).ti,ab. 15275 

20 or/16-19 674033 

21 (15 and 20) not 3 49387 

22 
exp allied health personnel/ or exp *dentists/ or exp medical staff/ or exp nurses/ or 
pharmacists/ or exp physicians/ 

907485 

23 (continuing adj2 education?).ti,ab,hw. 43200 

24 (and/15,22-23) not (or/3,21) 176 

25 education, dental/ or education, medical/ or education, nursing/ or education, pharmacy/ 537908 

26 
25 not (undergraduate? or first year or second year or third year or preclinical or pre-
clinical).ti,ab,hw. 

514219 

27 (26 and 15) not (or/3,21,24) 27 

28 
(randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. 
or clinical trials as topic.sh. or randomly.ab. or trial.ti. 

981031 

29 exp animals/ not humans.sh. 21860327 

30 28 not 29 92471 

31 (3 or 21 or 24 or 27) and 30 232 

 

The Cochrane Library (Wiley) 

No. Search terms Results 

#1 ("e-learning" or elearning):ti 117 

#2 ("e-learning" or elearning):ab 188 

#3 {or #1-#2} 216 

#4 [mh "computer-assisted instruction"] 1039 

#5 

((electronic or internet or internet-based or online or "on line" or remote or distance or mobile 
or web or "web 2*" or web-based or web deliver*) near/2 (class or classes or classroom? or 
class-room? or course or courses or course-work or education* or inservice or in-service or 
instruction* or learning or seminar? or teaching or workshop? or work-shop?)):ti,ab 

656 

#6 

((computeri?ed or computer-assisted or computer-mediated* or computer-based) near/2 
(class or classes or classroom? or class-room? or course or courses or coursework or 
course-work or education or inservice or in-service or instruction* or learning or seminar? or 
teaching or workshop?)):ti,ab 

276 

#7 
((e-mail* or email* or e-mail-based or email-based) near/2 (class or classes or classroom? or 
class-room? or course or courses or course-work or education* or inservice or in-service or 
instruction* or learning or seminar? or teaching or workshop? or work-shop?)):ti,ab 

25 

#8 
(e-education or e-instruction or elearning or "e learning" or "e train*" or "e curricul*" or "e 
program*" or m-learn*):ti,ab 

275 

#9 
(virtual near/2 (class or classes or classroom? or course? or education* or inservice or in-
service or instruction* or instructor? or learning or seminar? or teacher? or teaching or 
training or trainer? or workshop*)):ti,ab 

174 

#10 
((3g or 4g or ipad or iphone or handheld or (tablet near/5 computer?) or android or cell 
phone or mobile phone) near/4 (educational or class)):ti,ab 

4 

#11 (distributed near/3 (curricul* or education or learning)):ti,ab 15 

#12 spaced learning:ti,ab 52 

#13 
("remote course*" or "remote education" or "remote seminar?" or "remote learning" or 
"remote workshop*" or (remote participation near/4 (education? or workshop or course or 
learning))):ti,ab 

3 

#14 (virtual or online or web or internet):ti 5035 

#15 {or #4-#14} 6458 

#16 

[mh "education, medical, continuing"] or [mh "education, medical, graduate"] or [mh 
"internship and residency"] or [mh "education, nursing, continuing"] or [mh "education, 
nursing, graduate"] or [mh "education, pharmacy, continuing"] or [mh "education, pharmacy, 
graduate"] or [mh "pharmacy residencies"] or [mh "inservice training"] or [mh "staff 
development"] 

2528 

#17 (post-graduate or graduate education or graduate degree? or ((master? or doctoral) near/2 225 
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degree?) or doctorate or doctoral or post-professional):ti,ab 

#18 
(continuing near/2 (medical or nursing or pharmacist? or physician? or doctor? or allied 
health) near/3 education?):ti,ab 

2 

#19 (inservice training or professional development or cme):ti,ab 730 

#20 {or #16-#19} 3340 

#21 (#15 and #20) 339 

#22 
[mh "allied health personnel"] or [mh *dentists] or [mh "medical staff"] or [mh nurses] or [mh 
pharmacists] or [mh physicians] 

4047 

#23 (continuing near/2 education?):ti,ab,kw 2 

#24 #15 and #22 and #23 0 

#25 
[mh "education, dental"] or [mh "education, medical"] or [mh "education, nursing"] or [mh 
"education, pharmacy"] 

3454 

#26 
#25 not (undergraduate? or first year or second year or third year or preclinical or pre-
clinical):ti,ab,kw 

2873 

#27 #26 and #15 456 

#28 #3 or #21 or #24 or #27 720 
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Appendix C. Search strategy for the review “Training 

interventions for improving telephone consultation skills in 

clinicians” 

 CINAHL (Ebsco)  

# Query Results 

S97 S95 AND S85 [EPOC Results] 655 

S96 S94 AND S95 [RCT Results] 316 

S95 
( S54 OR S55 OR S56 OR S57 OR S58 OR S59 ) OR ( S12 AND S50 ) [Results before 
filters] 1,368 

S94 S86 OR S87 OR S88 OR S89 OR S90 OR S91 OR S92 OR S93 [RCT Filter] 137,865 

S93 TI controlled AND TI ( trial or trials or study or experiment* or intervention ) 15,931 

S92 

AB ( (multicent* n2 design*) or (multicent* n2 study) or (multicent* n2 studies) or 
(multicent* n2 trial*) ) or AB ( (multi-cent* n2 design*) or (multi-cent* n2 study) or (multi-
cent* n2 studies) or (multi-cent* n2 trial*) ) 5,903 

S91 TI multicentre or multicenter or multi-centre or multi-center 3,900 

S90 

TI ( cluster N2 trial* or cluster N2 study or cluster N2 group or cluster N2 groups or cluster 
N2 cohort or cluster N2 design or cluster N2 experiment* ) OR AB ( cluster N2 trial* or 
cluster N2 study or cluster N2 group or cluster N2 groups or cluster N2 cohort or cluster 
N2 design or cluster N2 experiment* ) 1,454 

S89 

TI ( control group or control groups OR control* experiment* or control* design or 
controlled study ) OR AB ( control group OR control groups or control* cohort* or 
controlled experiment* controlled design or controlled study) 44,895 

S88 TI random* or AB random* 98,033 

S87 TI ( “clinical study” or “clinical studies” ) or AB ( “clinical study” or “clinical studies” ) 6,327 

S86 (MM "Clinical Trials+") 7,551 

S85 

S61 or S62 or S63 or S64 or S65 or S66 or S67 or S68 or S69 or S70 or S71 or S72 or 
S73 or S74 or S75 or S76 or S77 or S78 or S79 or S80 or S81 or S82 or S83 or S84 
[EPOC Filter] 382,111 

S84 

TI ( (time points n3 over) or (time points n3 multiple) or (time points n3 three) or (time 
points n3 four) or (time points n3 five) or (time points n3 six) or (time points n3 seven) or 
(time points n3 eight) or (time points n3 nine) or (time points n3 ten) or (time points n3 
eleven) or (time points n3 twelve) or (time points n3 month*) or (time points n3 hour*) or 
(time points n3 day*) or (time points n3 "more than") ) or AB ( (time points n3 over) or (time 
points n3 multiple) or (time points n3 three) or (time points n3 four) or (time points n3 five) 
or (time points n3 six) or (time points n3 seven) or (time points n3 eight) or (time points n3 
nine) or (time points n3 ten) or (time points n3 eleven) or (time points n3 twelve) or (time 
points n3 month*) or (time points n3 hour*) or (time points n3 day*) or (time points n3 
"more than") ) 1,357 

S83 

TI ( (control w3 area) or (control w3 cohort*) or (control w3 compar*) or (control w3 
condition) or (control w3 group*) or (control w3 intervention*) or (control w3 participant*) or 
(control w3 study) ) or AB ( (control w3 area) or (control w3 cohort*) or (control w3 
compar*) or (control w3 condition) or (control w3 group*) or (control w3 intervention*) or 
(control w3 participant*) or (control w3 study) ) 41,546 

S82 TI ( multicentre or multicenter or multi-centre or multi-center ) or AB random* 88,922 

S81 TI random* OR controlled 30,266 

S80 TI ( trial or (study n3 aim) or "our study" ) or AB ( (study n3 aim) or "our study" ) 74,120 
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S79 

TI ( pre-workshop or preworkshop or post-workshop or postworkshop or (before n3 
workshop) or (after n3 workshop) ) or AB ( pre-workshop or preworkshop or post-
workshop or postworkshop or (before n3 workshop) or (after n3 workshop) ) 286 

S78 

TI ( demonstration project OR demonstration projects OR preimplement* or pre-
implement* or post-implement* or postimplement* ) or AB ( demonstration project OR 
demonstration projects OR preimplement* or pre-implement* or post-implement* or 
postimplement* ) 1,198 

S77 

(intervention n6 clinician*) or (intervention n6 community) or (intervention n6 complex) or 
(intervention n6 design*) or (intervention n6 doctor*) or (intervention n6 educational) or 
(intervention n6 family doctor*) or (intervention n6 family physician*) or (intervention n6 
family practitioner*) or (intervention n6 financial) or (intervention n6 GP) or (intervention n6 
general practice*) Or (intervention n6 hospital*) or (intervention n6 impact*) Or 
(intervention n6 improv*) or (intervention n6 individualize*) Or (intervention n6 
individualise*) or (intervention n6 individualizing) or (intervention n6 individualising) or 
(intervention n6 interdisciplin*) or (intervention n6 multicomponent) or (intervention n6 
multi-component) or (intervention n6 multidisciplin*) or (intervention n6 multi-disciplin*) or 
(intervention n6 multifacet*) or (intervention n6 multi-facet*) or (intervention n6 
multimodal*) or (intervention n6 multi-modal*) or (intervention n6 personalize*) 
or(intervention n6 personalise*) or (intervention n6 personalizing) or (intervention n6 
personalising) or (intervention n6 pharmaci*) or (intervention n6 pharmacist*) or 
(intervention n6 pharmacy) or (intervention n6 physician*) or (intervention n6 practitioner*) 
Or (intervention n6 prescrib*) or (intervention n6 prescription*) or (intervention n6 primary 
care) or (intervention n6 professional*) or (intervention* n6 provider*) or (intervention* n6 
regulatory) or (intervention n6 regulatory) or (intervention n6 tailor*) or (intervention n6 
target*) or (intervention n6 team*) or (intervention n6 usual care) 36,970 

S76 
TI ( collaborativ* or collaboration* or tailored or personalised or personalized ) or AB ( 
collaborativ* or collaboration* or tailored or personalised or personalized ) 33,986 

S75 TI pilot 10,372 

S74 (MH "Pilot Studies") 26,778 

S73 AB "before-and-after" 15,409 

S72 AB time series 1,576 

S71 TI time series 219 

S70 
AB ( before* n10 during or before n10 after ) or AU ( before* n10 during or before n10 after 
) 29,229 

S69 

TI ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) or (period* n4 time) or 
(period* n4 various) or (period* n4 varying) or (period* n4 week*) or (period* n4 month*) or 
(period* n4 year*) ) or AB ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) 
or (period* n4 time) or (period* n4 various) or (period* n4 varying) or (period* n4 week*) or 
(period* n4 month*) or (period* n4 year*) ) 44,497 

S68 

TI ( ( quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or quasi 
control* or quasicontrol* or quasi* W3 method* or quasi* W3 study or quasi* W3 studies or 
quasi* W3 trial or quasi* W3 design* or experimental W3 method* or experimental W3 
study or experimental W3 studies or experimental W3 trial or experimental W3 design* ) ) 
or AB ( ( quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or 
quasi control* or quasicontrol* or quasi* W3 method* or quasi* W3 study or quasi* W3 
studies or quasi* W3 trial or quasi* W3 design* or experimental W3 method* or 
experimental W3 study or experimental W3 studies or experimental W3 trial or 
experimental W3 design* ) ) 10,969 

S67 TI pre w7 post or AB pre w7 post 8,092 

S66 MH "Multiple Time Series" or MH "Time Series" 1,210 

S65 

TI ( (comparative N2 study) or (comparative N2 studies) or evaluation study or evaluation 
studies ) or AB ( (comparative N2 study) or (comparative N2 studies) or evaluation study 
or evaluation studies ) 9,471 

S64 
MH Experimental Studies or Community Trials or Community Trials or Pretest-Posttest 
Design + or Quasi-Experimental Studies + Pilot Studies or Policy Studies + Multicenter 30,981 



147 
 

Studies 

S63 

TI ( pre-test* or pretest* or posttest* or post-test* ) or AB ( pre-test* or pretest* or posttest* 
or "post test* ) OR TI ( preimplement*" or pre-implement* ) or AB ( pre-implement* or 
preimplement* ) 6,241 

S62 

TI ( intervention* or multiintervention* or multi-intervention* or postintervention* or post-
intervention* or preintervention* or pre-intervention* ) or AB ( intervention* or 
multiintervention* or multi-intervention* or postintervention* or post-intervention* or 
preintervention* or pre-intervention* ) 132,670 

S61 (MH "Quasi-Experimental Studies") 5,300 

S60 ( S12 AND S50 ) NOT ( S54 or S55 or S56 or S57 or S58 or S59 ) 232 

S59 ( S17 AND S50 ) NOT ( S54 or S55 or S56 or S57 or S58 ) 290 

S58 ( S17 AND S53 AND S50 ) NOT ( S54 or S55 or S56 or S57 ) 17 

S57 ( S17 AND S38 AND S50 ) NOT ( S54 or S55 or S56 ) 128 

S56 ( S17 AND S34 AND S50 ) NOT ( S54 or S55 ) 649 

S55 ( S17 AND S23 AND S50 ) NOT S54 37 

S54 S8 AND S50 279 

S53 S51 OR S52 73,431 

S52 
TI ( professional patient or physician patient or nurse patient ) OR AB ( professional 
patient or physician patient or nurse patient ) 32,618 

S51 
MH Professional-Patient Relations OR MH Physician-Patient Relations OR MH Nurse-
Patient Relations 46,421 

S50 
S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR 
S49 83,710 

S49 AB (telephone# or phone) N3 skill# 42 

S48 
( MM "Communication+" or "health communication" ) AND ( TI skill# OR AB skill# N2 
develop* ) 1,502 

S47 TI communication# skill# OR AB communication# skill# 3,569 

S46 ( TI CME OR AB CME ) AND ( TI education OR AB education OR MW education ) 1,496 

S45 TI continuing N2 education* OR AB continuing N2 education* 8,879 

S44 TI skill# N2 develop* OR AB skill# N2 develop* 3,924 

S43 

TI ( education* N2 (intervention* or program* or hospital# or office# or practitioner# or GP 
or doctor#) ) OR AB ( education* N2 (intervention* or program* or hospital# or office# or 
practitioner# or GP or doctor#) ) 20,254 

S42 TI rounds OR AB rounds 3,812 

S41 

TI ( inservice or ((staff or physician# or nurse or nurses or doctor# or resident# or 
residency or intern or interns or practitioner#) N2 (educational* or train* or development#)) 
) OR AB ( inservice or ((staff or physician# or nurse or nurses or doctor# or resident# or 
residency or intern or interns or practitioner#) N2 (educational* or train* or development#)) 
) 14,872 

S40 MH Staff Development OR "Inservice Training" 16,936 

S39 
( MH "Education, Continuing+" or MH "Internship and Residency" or MH "Preceptorship" ) 
OR ( "Clinical Clerkship" or "Teaching Rounds" ) 25,093 

S38 S35 OR S36 OR S37 291,252 

S37 

TI ( doctor# or nurse or nurses or physician# or practitioner# ) OR ( TI ( (medical or health* 
or nursing or allied health*) N2 (personnel or staff*) ) OR AB ( (medical or health* or 
nursing or allied health*) N2 (personnel or staff*) ) ) 150,524 

S36 MH "allied health personnel" or MH "nursing assistants+" or MH "physician assistants+" 9,211 

S35 
MH "health personnel" or MH "infection control practitioners" or MH "medical staff" or MH 
"nurses+" or MH "pharmacists" or MH "physicians+" or "nursing staff" 199,788 

S34 S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 1,088,777 
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S33 
( MH "Public Health" or MH "Preventive Health Care" or "Community Health Nursing" ) OR 
( "Preventive Psychiatry" or "Public Health Practice" ) 42,665 

S32 
TI ( patient# N2 (assess* or care or diagnos* or evaluat* or screen*) ) OR AB ( patient# N2 
(assess* or care or diagnos* or evaluat* or screen*) ) 80,244 

S31 TI history N2 taking OR AB history N2 taking 922 

S30 (MH "Patient History Taking+") 10,251 

S29 
MH "health services+" OR MH community health services OR MH emergency medical 
services OR MH triage OR MH nursing care OR MH nursing service 504,609 

S28 

( "patient care management" NOT (MH "telemedicine+" or MH "telenursing") ) OR ( MH 
health care delivery or MH disease management or MH multidisciplinary care team or MH 
patient-centered care or "comprehensive health care" or "nurse's practice patterns" or 
"physician's practice patterns" ) 44,331 

S27 
( (MH "Diagnostic services+" or MH "neonatal assessment") ) OR ( "mass screening" or 
"anonymous testing" or "mass chest x-ray" or "multiphasic screening" ) 38,908 

S26 (MH "Diagnosis+") 610,376 

S25 MH Family Practice 9,663 

S24 

MH "Nursing Care+" or MH "Patient Care" or MH "After Care" or MH "Ambulatory Care" or 
MH "Postoperative Care" or MH "Preoperative Care" or MH "Palliative Care" or MH 
"Perinatal Care" or MH "Postnatal Care" or MH "Prenatal Care" or MH "Prepregnancy 
Care" 244,491 

S23 S18 OR S19 OR S20 OR S21 OR S22 25,892 

S22 MH Remote Consultation 499 

S21 TI consultation# OR AB consultation# 11,152 

S20 MH "referral and consultation" 14,943 

S19 

TI ( e-care or ecare or e-consult* or econsult* or e-diagnos* or ediagnosis* or e-health* or 
ehealth* or e-medicine or emedicine or e-nurse# or enurse# or e-nursing or enursing or e-
physician# or ephysician# or e-psych* or epsych* or e-therapy or etherapy ) OR AB ( e-
care or ecare or e-consult* or econsult* or e-diagnos* or ediagnosis* or e-health* or 
ehealth* or e-medicine or emedicine or e-nurse# or enurse# or e-nursing or enursing or e-
physician# or ephysician# or e-psych* or epsych* or e-therapy or etherapy ) 942 

S18 

TI ( remote N2 (care or consult* or diagnos* or evaluat* or monitor* or treat* or therap*) ) 
OR AB ( remote N2 (care or consult* or diagnos* or evaluat* or monitor* or treat* or 
therap*) ) 465 

S17 S13 OR S14 OR S15 OR S16 24,701 

S16 AB telephone# or phone or phones 13,198 

S15 AB telephone based or phone based 692 

S14 TI telephone# or phone or phones or transtelephon* 3,496 

S13 MH Telephone or Wireless Communications 14,862 

S12 S9 OR S10 OR S11 6,793 

S11 

AB tele* N2 (care or counselling or diagnos* or health* or intervention# or manag* or 
therap* or treat* or medicine or medical or nursing or nurse# or physician# or doctor# or 
practitioner#) 2,096 

S10 

TI ( teleassist* or tele-assist* or teleaudiolog* or tele-audiolog* or telebased or tele-based 
or telecancer or tele-cardiolo* or telecardiolog* or telecounselling or tele-counselling or 
teledental or tele-dental or telederm* or tele-derm* or telediagnos* or tele-diagnos* or 
teledialysis or tele-dialysis or teleecho* or tele-echo* or teleemerg* or tele-emerg* or 
teleepileps* or tele-epileps* or telefollow* or tele-follow* or teleguidance or tele-guidance 
or telehealth* or tele-health* or telehome* or tele-home* or teleICU or tele-ICU or 
teleintervention* or tele-intervention* or telemanag* or tele-manag* or telemedicine or tele-
medicine or telemental* or tele-mental* or telemonitor* or tele-monitor* or telenurs* or tele-
nurs* or teleoncolo* or tele-oncolo* or teleopthalm* or tele-opthalm* or telepalliat* or tele-
palliat* or tele-patholog* or tele-patholog* or teleprocedu* or tele-procedu* or telepsych* or 2,782 
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tele-psych* or teleradiol* or tele-radiol* or telerefer* or tele-refer* or telerehab* or tele-
rehab* or telesurger* or tele-surger* or telesurgic* or tele-surgic* or teletherap* or tele-
therap* or teletreat* or tele-treat* or teletriage or tele-triage ) OR AB ( teleassist* or tele-
assist* or teleaudiolog* or tele-audiolog* or telebased or tele-based or telecancer or tele-
cardiolo* or telecardiolog* or telecounselling or tele-counselling or teledental or tele-dental 
or telederm* or tele-derm* or telediagnos* or tele-diagnos* or teledialysis or tele-dialysis or 
teleecho* or tele-echo* or teleemerg* or tele-emerg* or teleepileps* or tele-epileps* or 
telefollow* or tele-follow* or teleguidance or tele-guidance or telehealth* or tele-health* or 
telehome* or tele-home* or teleICU or tele-ICU or teleintervention* or tele-intervention* or 
telemanag* or tele-manag* or telemedicine or tele-medicine or telemental* or tele-mental* 
or telemonitor* or tele-monitor* or telenurs* or tele-nurs* or teleoncolo* or tele-oncolo* or 
teleopthalm* or tele-opthalm* or telepalliat* or tele-palliat* or tele-patholog* or tele-
patholog* or teleprocedu* or tele-procedu* or telepsych* or tele-psych* or teleradiol* or 
tele-radiol* or telerefer* or tele-refer* or telerehab* or tele-rehab* or telesurger* or tele-
surger* or telesurgic* or tele-surgic* or teletherap* or tele-therap* or teletreat* or tele-treat* 
or teletriage or tele-triage ) 

S9 MH telemedicine or telepathology or teleradiology or Telenursing 4,348 

S8 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 2,831 

S7 AB (telephone# or phone) N3 skill# 42 

S6 
MH Remote Consultation AND ( (TI telephon* OR AB telephon* OR MW telephon*) or (TI ( 
phone or phones ) OR AB ( phone or phones )) ) 109 

S5 

TI (telephone or telephones or phone or phones) and (care or counselling or diagnos* or 
health* or intervention# or manag* or therap* or treat* or medicine or medical or nursing or 
nurse# or physician# or doctor# or practitioner#) 1,242 

S4 

TI ( telephone management or telephone communication or telephone medicine or 
telephone intervention* or telephone skill* ) OR AB ( telephone management or telephone 
communication or telephone medicine or telephone intervention* or telephone skill* ) 971 

S3 

TI ( (telephon* or phone# or phoning) N3 (physician# or GP or nurse or nurses or doctor# 
or general practitioner# or family doctor# or family practitioner# or consultant#) ) OR AB ( 
(telephon* or phone# or phoning) N3 (physician# or GP or nurse or nurses or doctor# or 
general practitioner# or family doctor# or family practitioner# or consultant#) ) 672 

S2 

TI ( ((telephon* or phone or phoning or phones or phoned) N3 (advice or advise# or 
advising or consult* or diagnos* or evaluat*)) ) OR AB ( ((telephon* or phone or phoning or 
phones or phoned) N3 (advice or advise# or advising or consult* or diagnos* or evaluat*)) 
) 704 

S1 TI ( teleconsult* or tele-consult* ) OR AB ( teleconsult* or tele-consult* ) 78 
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