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Abstract

A large number of resuscitation training courses (structured resuscitation training programmes (SRT)) take place in many countries

in the world on a regular basis. This review aimed to determine whether after attending SRT programmes, the participants have a

sustained retention of resuscitation knowledge and skills after their initial acquisition and whether there is an improvement in

outcome for patients and/or their healthcare organisation after the institution of an SRT programme. All research designs were

included, and the reported resuscitation training had to have been delivered in a predefined structured manner over a finite period

of time. Data was extracted from the 105 eligible articles and research outcomes were assimilated in tabular form with qualitative

synthesis of the findings to produce a narrative summary. Findings of the review were: SRTs result in an improvement in

knowledge and skills in those who attend them, deterioration in skills and, to a lesser extent, knowledge is highly likely as early as

three months following SRTs, booster or refresher sessions may improve an individual’s ability to retain resuscitation skills after

initial training and the instigation of resuscitation training in a healthcare institution significantly improves clinical management of

resuscitations and patient outcome (including survival) after resuscitation attempts.

Background and context

SRT programmes

SRT programmes in the form of resuscitation courses are used

worldwide to attempt to optimise standards of clinical practice

in resuscitation management, minimise error and decrease

patient morbidity and mortality. Most often, SRT programmes

are evaluated at a local level in terms of participant’s

enjoyment and engagement. The most important question,

however, must be whether these programmes are effective. To

date, there has been no cross disciplinary systematic review

investigating whether this is the case.

SRT programmes differ in their content and target audience

(e.g. the Adult Life Support, Advanced Paediatric Life Support

and Neonatal Life Support). However, many aspects are

similar, such as the delivery of lectures, use of simulation

(often low fidelity) and assessment. Resuscitation governing

bodies in different countries (e.g. the Resuscitation Council in

the UK) have attempted to standardise each type of course.

Courses generally take place over one day and on each,

candidates are assessed in relation to their knowledge and

skills in resuscitation. If successful, candidates are issued a

certificate, which is usually valid for four years.

The Resuscitation Council (UK; 2010) oversees SRT for

many adult and paediatric (including neonatal) specialities in

the United Kingdom. There is a European Resuscitation

Council, which coordinates and oversees SRT programmes in

Europe and an International Liaison Committee on

Resuscitation whose aim is to provide a forum for liaison

between principal resuscitation organisations worldwide. A

central feature of these SRT courses is that attendees are from a

variety of backgrounds (medical, nursing, etc.), which helps to

replicate the multidisciplinary involvement in resuscitations

(Resuscitation UK 2010).

Some training programmes are mandatory requirements for

healthcare professionals, and are thus funded by employers as

part of a professional update. Others, however, are attended

voluntarily by healthcare professionals who want to further

their clinical skills. In the latter case, candidates usually pay an
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attendance fee, and the course must often be attended in the

candidates own time, which may potentially result in barriers

to learning. For the purposes of this review, courses, whether

mandatory or not, were included as long as they fulfilled

the definition of an SRT programme as mentioned earlier in

the text.

Because of the financial constraints facing most UK

National Health Service organisations, especially in training

budgets, organisations are developing their own in-house

advanced, immediate and neonatal life support courses.

Despite this resolving a problem in the short term (the training

and updating of healthcare workers), it may, unfortunately,

have implications regarding the quality and standardisation of

resuscitation training provision (Resuscitation UK 2010).

An SRT programme for the purposes of this review was

defined as a resuscitation training curriculum (not necessarily

accredited) delivered to a group of learners over any reported

finite period of time in a predefined, structured manner. SRT

programmes have been developed around the world to train

healthcare professionals in adult, paediatric and neonatal

resuscitation. A healthcare professional for this review is defined

as an individual who as a result of their role, has contact with

patients and has direct responsibility for their clinical care.

Learning and SRT programmes

Learning can be defined as changes in knowledge, under-

standing and skills (Brown et al. 1997). This can occur

following organised training similar to that which takes place

during SRT programmes or through more casual self-directed

activities such as browsing the literature. An SRT course aims

to equip the participant with the knowledge and skills to

perform optimal resuscitation in their clinical work place.

Knowledge is enhanced by the use of lectures and skills by

repeated exposure to simulation scenarios. Overall, the SRT

‘experience’ takes the candidate through Kolb’s learning cycle:

they build on their prior knowledge by learning new skills and

after practicing these new skills they reflect on their ‘action’,

resulting in behavioural change (learning; Kolb 1984).

Simulation is specifically used in SRTs and incorporates

many of the attributes that have been reported to facilitate

learning. These are: appropriate use of feedback, engagement

in repetitive practice, the simulator being embedded in a

controlled environment and permitting individual learning and

learning outcomes being clearly defined. It is also important

that the simulator being used is a valid (high-fidelity)

approximation of clinical practice (Issenberg et al. 2005).

Tight (2002) suggests that although adults have consider-

able experience of education, for some, this will have been

largely confined to childhood. The concept of andragogy

encompasses the idea of how adults learn. This places a

greater emphasis on what the learner is doing (Reece & Walker

2000), as opposed to pedagogy, which, as it highlights the

teacher dominating and leading the session completely, is

used more in the teaching of children. Adults have reached a

stage of independence and are, therefore, successfully able to

undertake self-directed study (Knowles 1984). Prior to their

attendance on an SRT course, learners are encouraged to read

and digest the manuals to assist with their learning experience

on the day of the training. Prior knowledge and exposure also

seem to be key factors influencing learning (Marton et al.

1997). All candidates attending SRTs have had either, as

undergraduates, some prior theoretical exposure, or as

postgraduates, practical exposure to resuscitation.

Most SRT courses utilise a visual and kinaesthetic approach

to learning enhanced by a behaviourist approach to learning

based upon repeated practice, where students learn mainly

through association. The SRT courses are designed to give

candidates the skills to provide effective resuscitation, partially

through an approach of repetitive practice during the training.

The principle of the educator acting as the facilitator (Dunn

2000) stems from a belief that human beings have a natural

eagerness to learn, thus learners become more empowered to

take responsibility for their own learning when facilitated to do

so by an expert. On SRT courses, candidates are encouraged

by instructors to share their knowledge and experiences with

their peers during the various simulation scenarios. Burns

(2000) suggests that the majority of ‘competency-based’

training is founded upon the theory of reinforcement to

strengthen behaviour. It works on the premise that the learner

will repeat the desired behaviour if positive reinforcement

follows the behaviour. This is used by faculty on SRT

programmes repeatedly: candidates are frequently praised

and given positive feedback when they perceive that a

candidate has shown evidence of knowledge acquisition or

improved their skills.

Knowledge and skill acquisition and retention

Most individuals can pass resuscitation courses by achieving a

certain mark in a written examination together with demon-

strating ability to carry out predetermined tasks on a simulator.

The degree of knowledge and skill acquisition may vary

(Wynne 1986). Furthermore, the assessment of the magnitude

of any transfer of knowledge and skills into the clinical setting

may be difficult owing to ethical difficulties observing

participants in an acute real-life resuscitation scenario and

the lack of any validated measures to do so.

In the context of SRTs, behavioural change (achievement of

resuscitation competency) may not be permanent: it is

possible that learning can be exhibited in the assessment

process following an SRT but there may be factors other than

the SRT, which are responsible for the medium or long-term

sustenance of the learning (maintenance of competency;

McGaghie et al. 2010). One of these may be combining

simulation-based medical education as on an SRT with

deliberate practice – thus ensuring mastery at a particular

skill (Ericsson KA 2006; McGaghie et al. 2011). However, those

individuals who are not frequently exposed to resuscitation

situations after an SRT may still lose skills and/or confidence

quickly. This problem is illustrated by David and Prior-Willeard

(1993) who assert that survival to hospital discharge depends

greatly upon the initial treatment a patient receives during

resuscitation, yet they suggest that, based on a clinical

assessment of doctors about to take their MRCP exam, the

basic life support skills of many doctors, nurses and medical

students (who have previously received resuscitation training)

is of poor quality.

C. Mosley et al.
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Review aims

To determine:

(1) Whether after attending SRT programmes, the partici-

pants have a sustained retention of resuscitation

knowledge and skills after their initial acquisition.

(2) Whether participants attending SRT programmes exhi-

bit behavioural change in the work setting.

(3) Whether there is an impact on outcome for patients

and/or their healthcare organisation after the institution

of an SRT programme.

Review methodology

Group formation

A systematic review group was formed of staff from different

disciplines working at the Liverpool Women’s Hospital

Foundation Trust. All group members (two consultant

neonatologists (B.N.S. and C.D.), an advanced neonatal

nurse practitioner (C.M.) and a hospital librarian (S.M.))

attended a one-day training course on how to conduct a

BEME review. After this, individual roles were defined within

the group and a timeline set for completion of the study.

Search strategies

A search strategy was developed by the group led by C.M. (see

Appendix 1 for the search terms). The following databases

were searched by S.M.: Medline, CINHAL, Pub Med and the

Cochrane Database of systematic reviews. This search was

confined to the English language literature as there is no

evidence of a systematic bias from the use of language

restrictions in systematic reviews (Morrison A et al. 2009) and

to avoid the long potential time delay that obtaining

translations may have entailed. Two search updates were

performed over the two years of conducting the review to

allow for the inclusion of new publications.

All articles that described an SRT, as previously defined,

were identified by the presence of one or more of the key

words from Appendix 1 in the title.

The majority of reference titles obtained clearly had no

relevance to the review (for example, those related to basic

science or animal work). In order to streamline the process,

the decision was taken for one group member (C.D.) to

discard those which unambiguously had no relevance. The

abstracts of the remaining articles (where the article was of

relevance or where there was uncertainty from just reading the

title) were then distributed throughout the group. Each abstract

was initially read by one of the group members who then

decided on whether the article was likely to fulfil the inclusion

criteria, and if it did, allocated a provisional Kirkpatrick (1994)

level (see details in Box 1).

All abstracts were subsequently reviewed blindly by C.M. in

order to confirm that the provisional Kirkpatrick level had

been appropriately assigned and that the article should be

included in the review, pending receipt of the full article, or

otherwise. If there was disparity between the coder’s

Kirkpatrick level, and/or disagreement whether the article

should be included, further discussion took place between the

two coders in order to agree these issues by consensus.

The full article of each included study was then requested.

When received, each article was categorised according to

discipline (adult, paediatric and neonatal) and assigned a

unique reference number. Each article was read by C.M., and

the provisional Kirkpatrick level was again reviewed and

confirmed or changed accordingly. The full text of all the

articles identified for provisional inclusion together with

allocated Kirkpatrick levels were then distributed to a second

reviewer in the group for confirmation of the Kirkpatrick level

allocation and final decision regarding inclusion.

The bibliographies of all articles to be included in the review

were also searched to capture any further relevant articles

which were categorised and coded as mentioned earlier.

Quality assessment and final inclusion of articles

Initially, articles were assessed independently by two members

of the group (C.D. and C.M.) and scored in relation to two

different quality assessments related to level of evidence

presented and clarity of methodology and results reported

(Appendix 2B and C). There were few randomised trials (7),

but the vast majority of studies were cohort studies reporting

data of a similar evidence level. All studies had a clarity of

results and methodology reporting sufficient to merit inclusion:

as a result, it became evident that neither ‘quality’ assessment

could be used to define appropriate articles for inclusion.

It was, therefore, decided to include articles using all research

designs, and a number of criteria for inclusion based on a

minimum requirement for results reporting were agreed upon

as follows:

. The reported resuscitation training had to have been

delivered in a predefined structured manner over a reported

finite period of time.

. The participants had to be healthcare practitioners

(including preregistration and postregistration, undergrad-

uate and postgraduate).

. Participants had to be assessed by a marked or scored

assessment at the end of the training, and the result of this

assessment had to be stated.

. If participants were assessed some time after the training, the

immediate posttraining assessment result also had to be

stated.

. Where there was an improvement in any outcome for

patients and/or their healthcare organisation, the magnitude

and type of the effect had to be stated.

Any lack of clarity in an article in relation to the above-

mentioned criteria was discussed and final agreement of the

articles inclusion or exclusion was reached by consensus.

The search process yielded 3781 article titles. Of these,

425 abstracts were reviewed and 196 full articles obtained. Of

these, 105 were included as there were 11 duplicate

publications identified and 80 did not completely fulfil the

results reporting inclusion criteria (Figure 1)

BEME Guide: Impact of resuscitation training
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Coding and analysis

An initial coding sheet was designed by the group and

produced in an Access Data Base electronic format. To pilot

this, five of the selected articles were coded by two

independent coders (C.D. and C.M.), and the sheet was

redesigned to exclude any ambiguities. Following this,

20 articles were coded by the same two coders. It was felt

that there were too many fields present with irrelevant

information in the electronic format, so a simplified (paper)

coding sheet was then produced (Appendix 2A). All articles

were subsequently coded independently by C.M. and B.N.S.,

and the results were periodically reviewed to ensure that

they were in agreement prior to data being inputted. Very

few differences in coding occurred – these were discussed by

the two coders in question and agreement by consensus

reached.

For ease of reference, the relevant results were displayed

on a final coding sheet in tabular form for each Kirkpatrick

group for adult, paediatric and neonatal resuscitation sepa-

rately using a Microsoft word document (Appendix 3).

Data relating to Kirkpatrick level 1 (satisfaction with the

SRT) have not been analysed or reported in this study as,

although satisfaction with teaching may affect learning, it was

not directly relevant to the aims of the review.

Box 1. Possible levels of outcome of articles (Modified from Kirkpatrick, 1994).

The Kirkpatrick system below was modified from Kirkpatrick’s 1994 model of outcomes at four levels. Articles were allocated a Kirkpatrick level according to the

outcomes described – some articles described outcomes relating to more than one level in which case they were included in the analysis for each outcome level.

Kirkpatrick Level 1 Reaction to learning experience

Evidence of learners’ views on the overall learning experience and its inter-professional nature including the training programme, rather than any specific learning

outcomes.

Kirkpatrick Level 2a Modification of attitudes and perceptions

Evidence of documented changes in reciprocal attitudes or perceptions between participant groups and possible changes in perception or attitude towards the

value and/or use of team approaches to caring for a specific client group.

Kirkpatrick Level 2b Acquisition of knowledge and skills

Evidence of knowledge and skills acquisition immediately following completion of a SRT.

Kirpatrick Level 2c

Evidence of the retention of knowledge and/or skills over a period of time after the SRT.

Kirkpatrick Level 3 Behavioural change

Evidence of transfer of learning to clinical practice.

Kirkpatrick Level 4a Change in organisational practice

Evidence of changes within the organisational practice and delivery of care after the SRT.

Kirkpatrick Level 4b Benefits to patients/clients, families and communities

Evidence of documented impacts in the health or well being of patients/clients, families and communities after the SRT.

Initial Search 3781 articles 

105 articles finally included in 
review 

196 full articles obtained 

3356 titles not  
relevant excluded

425 abstracts reviewed 229 articles not  
relevant excluded

11 duplicate

80 did not satisfy 
full inclusion 
criteria 

Number of reviewers 
in process 

1

2 

2

Figure 1. Flow chart of the process for final inclusion of papers in the review.

C. Mosley et al.
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Heterogeneity of research designs, educational interven-

tions and outcome measures precluded meta-analysis of

quantitative data (for Kirkpatrick level 2c studies, each

assessment outcome used a different marking system

(Tables A4–A6) and for level 4 studies outcomes were different

in many studies (Tables A7–A9)). Qualitative data synthesis of

research methods and outcomes was carried out by two

members of the group (C.M. and B.S.) independently

identifying themes from the interventions and outcomes from

studies at each Kirkpatrick level. C.M. and B.S. then discussed

these themes and agreed by consensus the key themes that

had emerged. The narrative that emerged described the key

themes and overall outcomes within groups of studies. This

was discussed and refined by the review team who agreed the

final narrative findings given below.

Findings

The findings will be presented for each of Kirkpatrick levels 2,

3 and 4, subdivided into adult, paediatric and neonatal

resuscitation data. This allows the reader to view data that

exists for their own discipline. A description of the studies for

each level and each discipline, linked to the tables in

Appendix 3 that display the full relevant data for each level,

is followed by a description of the themes, which emerged

from the data for each Kirkpatrick level.

Kirkpatrick 2A and 2B: Modification of attitudes and
perceptions (2A) and acquisition of knowledge and
skills (2B)

Neonates (Appendix 3, Table A1). There were three studies

in this category (Ergenekon et al. 2000; Trevisanuto et al. 2005;

Cavaleiro et al. 2009). The nature of the SRT offered was a

mixture of lectures and simulation, and one study reported an

accredited training programme. All three tested knowledge at

the end of the training by multiple choice questionnaire

(MCQ), and all three demonstrated statistically significant

improved knowledge at the end of training (p more significant

than 50.01 in all cases). None reported testing skills at the end

of training; however, one assessed confidence (Kirkpatrick

level 2A) in resuscitation revealing an improvement

(Ergenekon et al. 2000). One subgroup of students in one

study (Cavaleiro et al. 2009), using self-study alone, showed no

improvement in knowledge compared to those receiving a

lecture.

Paediatrics (Appendix 3, Table A2). There were five articles

in this category. The nature of the SRT that where stated

included lectures and simulation (three reporting an accredited

training programme). Three studies tested knowledge at the

end of training (two with an MCQ and one with written case

scenarios; Quan et al. 2001; Waisman et al. 2002; Gerard et al.

2006). In one study, there was a statistically significant

improvement in knowledge (Waisman et al. 2002) and in

another one there was no change (Quan et al. 2001). In the

third study, knowledge change was not stated (Gerard et al.

2006). Three studies reported testing skills at the end via

simulation with or without video, two (Quan et al. 2001;

Donoghue et al. 2009) reporting statistically significant

improvement in skills (one not reporting outcomes; Gerard

et al. 2006). Three studies (Quan et al. 2001; Dobson et al.

2003; Gerard et al. 2006) assessed confidence (Kirkpatrick 2A)

by questionnaire and reported statistically significant improve-

ments in confidence score after training. A subgroup of

participants in one study who received high fidelity simulation

training had improved skills on testing compared to a low

fidelity training group (Donoghue et al. 2009).

Adults (Appendix 3, Table A3). There were 23 articles in this

category. The nature of the SRT in most cases included

simulation with mannequins combined with lectures (14 used

an accredited training programme). Eleven studies reported

testing knowledge at the end of training (10 with an MCQ and

one with short answer questions; Girdley et al. 1993; Ali et al.

1995; Ali et al. 1996a,b; Ali et al. 1998; Azcona et al. 2002;

Tippet 2004; Owen et al. 2006; Aboutanos et al. 2007; Dauphin

et al. 2007; Hoadley 2009; Jenson et al. 2009). All of these

studies reported statistically significant improved exam scores

at the end of the training compared to before training. Eighteen

studies reported testing skills at the end of training using

simulation mannequins (Ali et al. 1995; Ali et al. 1996a,b; Greig

et al. 1996; Bilger et al. 1997; Ali et al. 1998; Marshall et al.

2001; Azcona et al. 2002; Mayo et al. 2004; Cimrin et al. 2005;

Devita et al. 2005; Monsieurs et al., 2005; Wayne et al. 2005;

Dunning et al. 2006; Owen et al. 2006; Rosenthal et al. 2006;

Aboutanos et al. 2007; Hoadley 2009; Jenson et al. 2009).

In three studies, the testing took the form of an objective

structured clinical examination and in one only telephone

skills conveying the severity of the collapse requiring

resuscitation to other professionals were tested. Seven studies

reported statistically significant improvements in postcourse

skill scores compared to those of precourse (Ali et al. 1996a,b;

Ali et al. 1998; Marshall et al. 2001; Cimrin et al. 2005; Devita

et al. 2005; Dunning et al. 2006; Rosenthal et al. 2006).

In addition, four studies reported skill improvement but with

no p value reported to indicate whether this was statistically

significant (Greig et al. 1996; Azcona et al. 2002; Owen et al.

2006; Jenson et al. 2009), and six studies reported improved

scores in skills in a group receiving the training compared with

a control group who did not (four of these were randomised

controlled trials; Ali et al. 1995; Ali et al. 1996a,b; Bilger et al.

1997; Ali et al. 1998; Mayo et al. 2004; Wayne et al. 2005).

Three studies did not report the levels of skill before and after

the training despite reporting testing it (Monsieurs et al. 2005;

Aboutanos et al. 2007; Hoadley 2009).

Summary of Kirkpatrick 2A and 2B studies

The overwhelming message from these studies is that both

knowledge and skills are significantly improved after SRT

compared with pretraining levels. This has been confirmed

both when individuals are tested pretraining and posttraining

and also, in the context of randomised controlled trials, when

groups of participants who have been trained are compared

with control groups who have not. The assessment of

knowledge and skills levels and changes in these were

reported using scoring systems, which were unique to each

BEME Guide: Impact of resuscitation training

e353

M
ed

 T
ea

ch
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
T

eh
ra

n 
U

ni
v 

of
 M

ed
ic

al
 S

ci
en

ce
 o

n 
05

/2
2/

12
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



study in most cases thus precluding meta-analysis. There is a

suggestion from one study that high fidelity simulation

compared to low fidelity may be more effective in improving

skills (Donoghue et al. 2009), and that attending a training

session compared to self-study might be more effective in

improving knowledge (Cavaleiro et al. 2009). There were no

clear differences in outcomes between accredited and non-

accredited training programmes. Where reported, confidence

at performing resuscitation tasks is universally improved in

participants who have undertaken SRT. There is no evidence

available to indicate whether the improvement in knowledge

and/or skills after SRT results in improved clinical performance

immediately after SRT.

Kirkpatrick 2C – Retention of knowledge and skills
over a period of time after SRT

Neonates (Appendix 3, Table A4). There were eight studies

in this category. In those studies that stated the nature of the

training, all used simulation with mannequins and most used

lectures (four described accredited programmes). The number

of participants followed up after SRT in the studies ranged

from 6 to 166. The period of follow-up ranged from 6 weeks to

12 months. All studies reported knowledge retesting at follow-

up with an MCQ and five reported skill testing using

mannequins. Four studies reported a decrease in knowledge

(Kaczorowski et al. 1998; Curran et al. 2004; Trevisanuto et al.

2005; Duran et al. 2008a,b) and four reported that knowledge

did not change at follow-up (Dunn et al. 1992; Levitt et al.1996;

West 2000; Skidmore & Urquhart 2001; only two of these,

however, reported no statistically significant difference). There

did not seem to be any difference with respect to the nature of

the training between those studies where knowledge

decreased and those where it was maintained. In all but one

study, which tested skills (Dunn et al. 1992; Kaczorowski et al.

1998; West 2000; Skidmore & Urquhart 2001; Curran et al.

2004), a significant decrease in skills at follow-up testing

occurred. The study where skills were maintained was small

(six participants) and skills were tested only six weeks after the

training (West 2000).

Paediatric (Appendix 3, Table A5). There were five articles

in this category (two reporting accredited training pro-

grammes). The nature of training was variable: in two studies

this was unknown, in one it was self-study and in others it was

lectures and simulation with mannequins. The period of

follow-up testing ranged from 2 to 21 months. All studies

reported knowledge testing (three with an MCQ), three

demonstrating a decrease in knowledge at follow-up (Spaite

et al. 2000; Su et al. 2000; Wolfram et al. 2003) and one

demonstrating no change (assessment was by telephone

questionnaire and no p value was reported; (Durojaiye and

O’Meara 2002). Two reported testing skills at follow-up but did

not report any assessment data (Nadel et al. 2000; Su et al.

2000).

Adults (Appendix 3, Table A6). There were 39 articles in this

category. The nature of the training was varied and included

lectures, simulation with mannequins and videos (in 18, this

was part of an accredited programme). The training was

delivered over a period of time ranging from 15 minutes to

two-and-a-half days. The period between the training and

testing at follow-up ranged from 1 to 60 months. Twenty-seven

studies reported testing knowledge at a later date (20 with an

MCQ, the others with a variety of written assessments). Sixteen

of these studies reported significant deterioration in knowl-

edge at follow-up testing (Gass & Curry 1983; Fossel et al.

1983; Stross 1983; Curry & Gas 1987; Ali et al. 1996a,b;

Broomfield 1996; O’Steen et al. 1996; Leith 1997; Wenzel et al.

1997; Blumenfeld et al. 1998; Young & King 2000; Ali et al.

2002; Azcona et al. 2002; Boonmak et al. 2004; Tippett 2004;

Semeraro et al. 2006) and seven reported no deterioration in

knowledge at follow-up testing (Stross 1983; Coleman et al.

1991; O’Donnell & Skinner 1993; Holden et al. 1996;

Hammond et al. 2000; Aboutanos et al. 2007; Cooper et al.

2007). With respect to the nature of the training, those groups

who received a refresher or booster session (in two

randomised trials) maintained knowledge better than those

who did not (Stross 1983; O’Donnell & Skinner 1993). There

were no other clear differences between those retaining and

those deteriorating in their knowledge with respect to the

nature of their training. Twenty-eight studies reported a

deterioration in skills at follow-up testing (Gass & Curry

1983; Fossel et al. 1983; Stross 1983; Mancini & Kaye 1985;

Curry & Gas 1987; Bradley et al. 1988; Plank & Steinke 1989;

Yakel 1989; Ten Eyck 1993; Fabius et al. 1994; McKee et al.

1994; Ali et al. 1996a,b; Broomfield 1996; Erickson et al. 1996;

Holden et al. 1996; O’Steen et al. 1996; Leith 1997; Wenzel

et al. 1997; Hammond et al. 2000; Kovacs et al. 2000; Young &

King 2000; Ali et al. 2002; Heidenreich et al. 2004; Semeraro

et al. 2006; Beckers et al. 2007; Cooper et al. 2007; Spooner

et al. 2007; Smith et al. 2008), whereas only nine reported

maintenance of skills at follow-up (Coleman et al. 1991;

O’Donnell & Skinner 1993; McKee et al. 1994; Kovacs et al.

2000; Ander et al. 2004; Boonmak et al. 2004; Heidenreich

et al. 2004; De Regge et al. 2006; Wayne et al. 2006). In the

studies where skills were maintained, two (Coleman et al.

1991; Boonmak et al. 2004) reported retesting only a short time

period after the SRT (three months), three studies (Ander et al.

2004; Heidenreich et al. 2004; De Regge et al. 2006) reported

maintenance of isolated discrete skills within a resuscitation

scenario (other skills having deteriorated) and three

(O’Donnell & Skinner 1993; Kovacs et al. 2000; Wayne et al.

2006) had as part of their SRT, repeated testing and refresher

sessions (all in the context of randomised trials).

Summary of findings from Kirkpatrick 2C studies

It seems that knowledge can be maintained for several months

after SRT; however, there is no specific aspect of training that

can be identified, which facilitates this. There were no clear

differences in outcomes between accredited and nonaccre-

dited training programmes. Skills generally deteriorate from at

least three months after SRT. Factors, which may prevent this

occurring are, providing refresher or booster sessions after

training and possibly identifying discrete actions to be assessed

within simulation during training and at follow-up. Skills were

all assessed at follow-up using simulation in mannequins and
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not in real clinical situations making it impossible to know

whether the deterioration or maintenance of skills identified

was being reflected in clinical practice. Any association with

behavioural change and a change in clinical performance in

participants in those studies where their retention of skills and/

or knowledge was reported is, therefore, unknown. In the

context of this review, Kirkpatrick level 3, therefore, relates to

retention of knowledge and skills and their application in a

simulated environment. There is a need for work to be carried

out to explore any association between behavioural change as

evidenced by a simulated environment and behavioural

change in a ‘real-life’ setting. To our knowledge, investigating

and identifying behavioural change in individuals in such a

setting has not been systematically investigated.

Kirkpatrick 3: Evidence of transfer of learning to
clinical practice

There were no studies in this category.

Kirkpatrick 4 – Evidence of benefit to patients,
families and communities after SRT

Neonates (Appendix 3, Table A7). There were seven studies

in this category all following accredited programmes, which

included lectures and simulation training. These studies

reported outcomes following the introduction of SRT pro-

grammes within individual institutions, often over a period

of years. Four studies reported a significant impact on patient

outcome, (Zhu et al. 1997; Patel et al. 2001; Patel and

Piotrowski 2002; Duran et al. 2008a,b) three reporting an

improved resuscitation (Apgar) score in babies and one

reporting a reduction in neonatal mortality (Zhu et al. 1997).

Two studies reported improvement in clinical management

with respect to the organisation of clinical resuscitations and

interventions during resuscitation (improvement in delivery

room preparation and assessment of the baby (Ryan et al.

1999) and reduction in hypothermia and inappropriate use of

the drug Naloxone (Singh et al. 2006)).

Paediatrics (Appendix 3, Table A8). There were two studies

in this category. Neither followed an accredited training

programme. One study involved weekly simulation scenarios

and one involved supervised practice. Neither of these studies

reported any impact on patient outcome. One study reported

an improvement in clinical management (Losek et al. 1994)

and one reported deterioration in clinical management (Lo

et al. 2009). The latter study had weekly simulation scenarios

as part of the training.

Adults (Appendix 3, Table A9). There were 13 articles in this

category. Programmes, where stated, included lectures and

simulation (only two did not follow an accredited programme).

The majority of studies compared outcomes following the

introduction of training into an institution; however, three

studies (Dane et al. 2000; Moretti et al. 2007; Woodall et al.

2007) compared outcomes between groups of individuals who

had received training with those who did not within the same

institution. Seven studies reported a significant improvement in

patient outcome, all of them showing a statistically significant

reduction in mortality as well as in some improvement in other

patient outcomes (Camp et al. 1997; Dane et al. 2000; Arreola

et al. 2004; Van Olden et al. 2004; Moretti et al. 2007; Woodall

et al. 2007; Spearpoint et al. 2009). Six studies reported a

significant improvement in clinical management (less errors

occurring or improved management at specific tasks; Vestrup

et al. 1988; Makker et al. 1995; Camp et al. 1997; Arreola et al.

2004; Van Olden et al. 2004; Woodall et al. 2007).

Summary of findings from Kirkpatrick 4

Most of the studies reporting outcomes at Kirkpatrick 4 level

were carried out over many years – with a period before SRT

being introduced (typically 2–3 years) being compared with

one after its introduction. From these, there is overwhelming

evidence from the reported studies that the introduction of SRT

within an institution has a direct positive impact on mortality

and also on clinical management. The majority of SRT that

were delivered were accredited programmes, which include a

mixture of lectures and simulation. There were no clear

differences in outcomes between accredited and non accre-

dited training programmes.

Discussion

This review has described and analysed the evidence available

for the efficacy of SRT on acquisition of knowledge and skills,

their retention and the effect of SRT on patient care and

outcome. This is the first systematic review of the literature

investigating these issues. The following section summarises

our conclusions regarding this in relation to the review aims

and suggests a number of practice points to guide improve-

ment in training resuscitation practice.

After attending SRT programmes do the
participants have a sustained retention of
resuscitation knowledge and skills after their
initial acquisition?

It is clear that immediately after the vast majority of SRT

programmes, knowledge and skills assessed by written

examination and simulation are significantly improved (all

studies where this was reported showed this to be the case).

After some SRT, knowledge, assessed by written examination,

may be maintained for 3 to 12 months after the initial training.

There were no differences with respect to the education

provided or assessments used in studies where knowledge

had deteriorated compared with those where it was retained.

Although it is possible that knowledge retention (given that

knowledge is necessary to enable an individual to use their

skills in resuscitation) may result in an improvement in clinical

resuscitation practice, there is no evidence available that

demonstrates this. However, the ability to demonstrate

appropriate resuscitation practice in a simulated scenario is

more likely than not to deteriorate after SRT as early as three

months after training. Therefore even if knowledge retention

did improve clinical resuscitation practice, it seems not to
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result in maintenance of appropriate practical skills in a

simulated scenario.

There is no evidence available to assess whether ability in

resuscitation procedures in clinical practice changes after SRT

in individuals, what the time frame for this change (if it occurs)

may be and whether there is any correlation with loss of ability

in a simulated environment. Further work needs to be done to

investigate this (see subsequent sessions).

Much of the training offered in SRTs consist of lectures with

simulation with a mannequin and is thus very similar across

accredited training programmes and even in those studies that

reported nonaccredited programmes. As previously discussed,

educationally this SRT training approach seems to be optimal

as it offers experiential learning (Kolb 1984) through practical

simulation experiences aimed at supporting experiential and

reflective learning (Issenberg et al. 1999) and incorporates

many facets within the simulation scenarios, which facilitate

learning (Issenberg et al. 2005) although learning was not

sustained. There were no characteristics of individual training

programmes identified that influenced the retention of knowl-

edge and skills at a later date. Deliberate practice, reported to

encourage ‘mastery’ (Ericsson KA 2006; McGaghie WC 2011)

does not seem to have been specifically or consistently used in

the SRTs reviewed. Incorporating this into SRTs may involve

more time and a higher instructor – candidate ratio to ensure

that all participants have achieved mastery.

Support for participants after attending SRTs may also be an

important focus in order to try and ensure change in clinical

practice and maintenance of skills. Some studies reviewed

here suggested that factors, which may ameliorate deteriora-

tion in knowledge and particularly skills might be the

provision of regular booster or refresher sessions and focusing

on discrete skills as part of a task during training and at follow-

up (O’Donnell & Skinner 1993; Kovacs et al. 2000; Ander et al.

2004; Heidenreich et al. 2004; De Regge et al. 2006; Wayne

et al. 2006). As well as further simulation sessions, other work

has suggested that ‘reinforcement’ in the clinical area to

strengthen behaviour will also improve competence (Burns

2000).

Is there an impact on outcomes for patients and/or
their healthcare organisation?

It is clear from data in this review that the introduction of SRTs

within institutions, where no previous training existed, has a

positive effect on patient outcome and leads to improvement

in clinical management. In particular, mortality rates are

reduced. There is clearly a ‘group’ or institutional effect of

introducing these courses. However, the relative benefits for

subgroups of different disciplines of healthcare practitioners is

unclear. Given that there was no training before the

introduction of SRTs into the institutions who reported

improvement, it is likely that resuscitation practice within

these institutions was at a low baseline thus making

improvement more likely to occur. There is no evidence

available to assess whether further improvement might occur

in institutions where all staff are trained (i.e. a higher baseline

of resuscitation practice) and extra training offered before

mandatory updates.

Value for money and practicalities of training

Current mandatory training programmes take place at their

most frequent annually, sometimes every two to three years.

This review suggests that further, earlier intervention with

participants might be appropriate. This not only has cost, but

human resource implications. It would not be practical to offer

three monthly cycles of booster resuscitation sessions at

institutions – rather it might be more feasible to embed

aspects of deliberate practice (including resuscitation drills) at

staff induction sessions and into daily work.

If institutions are to organise and run their own in-house

SRT programmes it is important that they ensure that they

incorporate appropriate educational approaches into these.

Further research

Investigation of later clinical performance in individual

participants in relation to skills learnt on SRT programmes

and whether deteriorations in skills after SRT as assessed by

simulation correlates with deterioration of skills in clinical

practice are areas that have not been researched. This may be

quite difficult to do, possibly involving routine videoing of

resuscitation. There are ethical and consent issues surrounding

this practice and, at present, there is no validated assessment

tool for this. There are also concerns that videos may be used

in litigation cases (O’Donnell et al. 2008).The effects of

embedding aspects of deliberate practice into routine work

and the use of resuscitation drills require further work and the

timing and frequency of booster sessions has yet to be

determined.

Where staff of all disciplines in a healthcare institution are

trained in resuscitation, there is a need for research, which

investigates whether the learning that takes place on

subsequent resuscitation courses results in improvement in

resuscitation management.

Strengths, weaknesses and limitations of the review

This review has systematically obtained literature pertaining to

SRTs and their impact. Results have been reported by speciality

(adult, paediatric and neonatal), thus, facilitating the readers

understanding of the evidence available within each speciality.

The systematic review only considered articles from the

English language literature to avoid the long potential time

delay that obtaining translations may have entailed. This is

often standard practice for systematic reviews, making it

possible that articles with relevant data (in another language),

which could have contributed to the results may have been

overlooked. There is, however, no evidence of a systematic

bias from the use of language restrictions in systematic reviews

(Morrison A et al. 2009). The nature of the published body of

evidence ruled-out a formal meta-analysis for this review.

Heterogeneity of research designs and unstandardized out-

come measures made a quantitative synthesis of the research

evidence impossible. By the nature of qualitative analysis of

themes, the quality of the final data collection and analysis

depends on the integrity and unbiased approach of the

researchers. Bias is possible if the researchers approach

the subject with preconceived notions which may affect
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the findings. In order to minimise this, validation of the

analysis was carried out by triangulation of the findings with

others members of the review group.

Conclusions

(1) SRTs result in an improvement in knowledge and skills

in those that attend them.

(2) Deterioration in skills and to a lesser extent knowledge

is highly likely as early as three months following SRTs.

(3) There is a small amount of evidence that booster or

refresher sessions may improve an individual’s ability to

retain resuscitation skills after initial training. However,

the timing and frequency of these in different

disciplines has yet to be determined.

(4) Ensuring clinical staff of all disciplines in a healthcare

institution, where no previous training existed, are

trained in resuscitation will improve the clinical manage-

ment and mortality rates after resuscitation attempts.

(5) Where staff of all disciplines in a healthcare institution

are trained in resuscitation, there is a need for research,

which investigates whether the learning that takes place

on subsequent resuscitation courses results attended by

individuals from these institutions results in further

behavioural change in the clinical area (that is a change

in clinical practice) thus further improving resuscitation

management.

(6) There is an urgent need for research to determine

whether deteriorations in skills after SRT as assessed by

simulation correlates with deterioration of skills in

clinical practice.
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Appendix 1: Table to show search strategy

 dehcraeS dehcraeS

RESUSCITATION (CLINICAL ADJ 

COMPETENCE).MH

RESUSCITATION#.W..DE. CLINICAL ADJ SKILLS

CARDIOPULMONARY ADJ 

RESUSCITATION

RETAIN OR RETAINED OR 

RETENTION

CARDIOPULMONARY-

RESUSCITATION#.DE.

RETENTION-

PSYCHOLOGY.MH.

EDUCATION-MEDICAL.MH.

MEDICAL ADJ EDUCATION

MEASURE OR 

MEASUREMENT

COGNITION.MH.

COMPUTER-

SIMULATION.MH.

COMPUTER-ASSISTED-

INSTRUCTION.MH.

ADVANCED ADJ LIFE ADJ 

SUPPORT OR BASIC ADJ LIFE 

ADJ SUPPORT

AND

PRETEST OR POSTTEST 

AND
TRAIN$ OR 

COURS$

OR

PROGRAM$

TIME-FACTORS.MH. 

Appendix 2A: Coding Sheet printed computerised version

Title of BEME review 

What is the impact of structured resuscitation training on healthcare practitioners, their clients and 

the wider service? 

Administrative Data

Date Coded ____________________  Kirkpatrick score____________ 

Reference number ______________             Reviewer 1._________________ 

                                          Reviewer 2._________________ 

Agree with coding  Y N  (If N) Why? ______________________ 

Impact of intervention studied

Code the level of impact being studied in the item and summarize any results of the intervention at the 

appropriate level. Note: include both predetermined and unintended outcomes. 

• Modified Kirkpatrick hierarchy

Level 1  Participation - covers learners’ views on structured 

resuscitation programmes, their presentation, content, teaching 
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Level 2b  Modification of knowledge or skills –Is there a change in 

knowledge or skills following a structured resuscitation 

programme (i.e. does the candidate acquire skills in problem 

solving, practical and psychomotor skills?) 

________________________________________________

________________________________________________

Level 3 Behavioural change – Identifies the individuals transfer of 

learning to the workplace or the willingness of learners to 

apply new knowledge and skills following attendance on a 

structured resuscitation programme. (Was there retention of 

knowledge or skills over time?) 

_______________________________________________

________________________________________________

Level 4a Change in organizational practice – looks at the wider 

changes in the organizational delivery of care, attributable to 

structured resuscitation programmes 

_____________________________________________

________________________________________________

Level 4b Benefits to patient Identifies any improvement in the health 

& well being of patients as a direct result of attending a 

structured resuscitation programmes 

________________________________________________

________________________________________________

What levels have been obtained? ______________________________ 

Does the abstract fulfil the objective criteria and how? (Modified Kirkpatrick Hierarchy) 

methods, and aspects of the instructional organization, materials, 

quality of instruction 

________________________________________________

________________________________________________

Level 2a  Modification of attitudes/perceptions – outcomes here relate 

to changes in the attitudes or perceptions between participant 

groups towards structured resuscitation programmes (e.g. do 

candidates feel more confident following the course). 

________________________________________________

________________________________________________
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Search Method

Electronic search                Hand search

Grey literature             Recommendation

Aim of the study

Was the aim/objective?   Implied  Stated unclear (after checking) 

Why was the article written?

In an attempt to change practice   

In response to new guidelines

To investigate the effects of a training programme on knowledge retention

As a look at patient outcome following attendance on a resuscitation programme 

Was ethical approval sought and gained prior to commencing the study? Y     N 

Research design

1. Qualitative?    Y             N

If so what type? ____________________________ 

2. Quantitative?    Y             N

If so what type? ____________________________ 

                    Y       N                         Y        N 

 Cross-Sectional 

Trials

 Non-randomized 

 Randomized 

 Case Control 

Cohort Study 

 Prospective 

 Retrospective 

Over what period of time was the data collected? _____ 

Type of structured resuscitation programme (status)

Title of the training programme if stated (E.g. NLS)___________________________ 

_____________________________________________________________________

Is it a national programme? ________________________________________________ 

Is it an in house training programme? ______________________________________ 

Specify the type of skills that were being taught. _____________________________ 

Was this a mandatory training update?   Y           N

Cost of the course_____________    Unknown

Duration of the course  (please tick) 

 < 1 day   1 day      2 days   > 2 days   unknown

Yes… Level achieved? __________________________________________________ 

No…. Why not? ______________________________________________________ 

Article  Volume No _____ Issue _________ Pages_______ Year _______ 

Qualitative   

Quantitative
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Location of course _____________________________________________________ 

Country set in _________________________________________________________ 

Was there any e-learning involved?     Y           N

Number of instructors_____________          unknown    

Number of candidates in the group _______    unknown    

Were the participants  Drs   Nurses    Students  Other?  

If other please specify _________________________________ 

Was their place of work specified?   Y       N if yes where did they work?  

______________________________________________________

Was their age specified?     Y        N

If yes how old were they _______________ 

Was their gender specified               Y     N 

If yes were they mostly male or female?  _____________ 

Had the attendees any knowledge of the subject before attending?      Y     N unknown?   

Had they attended a similar course or been taught to the same level prior to attending? Y     N 

unknown?   

Were they given any pre-course material to read prior to attending? Y    N 

If yes was this an official resuscitation manual? Y N unknown?   

Certification of course if stated

Is this a pass or fail course? Y        N    not known

Were all the assessments formative     or  summative  

How much of the course was skills based?  <1/3   1/3-2/3   >2/3

How much was knowledge based? <1/3     1/3-2/3   >2/3

ASSESSMENT PROCESS  

Precourse  (prior to attending)      Yes           No 

Were participants tested ‘pre course’?               

Was there a written paper prior to instruction?

 (i.e. was knowledge assessed)?  

If yes did they complete the paper prior to attending?      

Was a practical exam involved prior to instruction?

(i.e. were skills assessed)?    

(If Yes)  What were these? _____________________________________________ 

How many observers where there?  _________________  

Was it done under exam conditions?         

Was 360 degree review used?                        

Were candidates asked their confidence levels prior to attending the course?  Y    N 

Were the pre-course assessments formative   summative

Were there any skill stations Pre course (tick any that apply) 
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• Vascular access (UVC)     

• Cannulation

• Inflation breaths

• Chest compressions       

• Drug calculations

• Needle thoracentisis       

• Crichoidotomy

• Scenarios

• Other please state ________________

During the course (Inc the end)   Yes  No 

Was a practical exam involved (i.e. were skills assessed)?   

(If Yes)  What was this? _____________________________________________ 

How many observers where there?  _________________  

Was there a written paper (i.e. was knowledge assessed)?

Was 360 degree review used?                          

Was there a behavioural change in candidates? (skills)      

(i.e. had learning occurred?)                     not known

Was this implied           Stated

Was an improvement noted between pre-course and course test? Y  N

(knowledge/ written paper) e.g had learning taken place?       not known  

Was this?    Implied          Stated

Were the course assessments formative   summative   not known

Were there any skill stations at the final assessment (tick any that apply)

• Vascular access (UVC)     

• Cannulation

• Inflation breaths

• Chest compressions       

• Drug calculations

• Needle thoracentisis       

• Crichoidotomy

• Scenarios

• Other  (state) ________________

Post course (if reviewed after a period of time)

Did the candidates get tested at a later date? Y       N

If retesting was done-   How many times 

1    2     3   >3

How long after the initial exposure was this carried out? 

 < 1 month  1-3 months  4- 6 months   6 months -1 year

Were the assessments formative   summative
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                Yes  No 

Was a practical exam involved (ie were skills assessed)?   

(If Yes)  What was this?_____________________________________________ 

How many observers where there?  _________________  

Was there a written paper(ie was knowledge assessed)?    

Were there any skill stations post-course (tick any that apply)

• Vascular access (UVC)      

• Cannulation

• Inflation breaths

• Chest compressions                    

• Drug calculations

• Needle thoracentisis        

• Crichoidotomy

• Scenarios

• Other                       (state)___________

Was 360 degree review used?                     Y       N

Were questionnaires used for self evaluation?     Y       N

Was there evidence of loss of confidence?            Y       N

Was there any evidence that knowledge had been maintained at the same level as the end of the course?                     

   Y  N 

Was there any evidence that skills were maintained at the same level as the end of the course?

   Y  N 

Did the candidates feel that they have lost their skills?        Y   N 

Did the candidates feel that they have lost their knowledge?    Y   N 

Was there evidence of organisational change?       Y  N 

Was there evidence of alteration of clinical outcome?        Y   N 

Conclusions

Did the recommendations of the study:- 

Suggest that further studies were required?               Y      N

Make recommendations for change?                     Y      N

Suggest further training was required?                    Y    N

Suggest that the training should be offered more frequently?  Y       N 

Quality (statistical analysis)

Was the study design appropriate?    Y  N     unsure

Were statistical tests were used to evaluate the results   Y  N 

Please list __________________________________________________ 

Were these appropriate?                   Y  N unsure

Were the results of the main aim of the study statistically significant?  Y  N 

Comment on the evaluation methods if appropriate 

_____________________________________________________________________
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Appendix 2B: Initial assessment of quality

Criteria Yes (2/good) Partial (1/fair) No (0/poor) N/A

Study aims

1. Is the hypothesis/aim/

objective of the

study clearly & suffi-

ciently described?

Easily identified in intro-

duction/method.

Specifies: purpose,

subjects/target

population, and

specific interven-

tions/associations

under investigation.

Vague/incomplete

reporting or some

info has to be gath-

ered from parts of

the paper other than

intro/background/

objective section.

Question or objective

not reported/

incomprehensible.

Study design & sample characteristics

2. Is the study design well

described and

appropriate?(If study

question not given,

infer from

conclusions).

Design easily identified,

well described and

appropriate.

Design and/or study

question not clearly

described, or design

only partially

addresses study

question.

Design does not

answer study ques-

tion or design is

poorly described.

3. Is the method of inter-

vention group selec-

tion described and

appropriate?

Described and

appropriate.

Selection methods not

completely

described, but no

obvious inappropri-

ateness. Or selec-

tion strategy likely

introduces bias but

not enough to ser-

iously distort results.

No information/inap-

propriate informa-

tion provided or

selection bias, which

likely distorts results.

4. Are the characteristics

of intervention group

clearly described

(i.e. age range,

occupation)?

Sufficient relevant

demographic infor-

mation.

Reproducible criteria

used to categorise

participants clearly

defined.

Poorly defined criteria or

incomplete demo-

graphic information.

No baseline/demo-

graphic info

provided.

5. Have the characteristics

of participants lost

to follow-up been

described?

Losses adequately

reported & not likely

to affect results.

Losses not well

reported, but small

& not likely to affect

results.

No information or

losses large and

likely to affect

results.

No participants lost to

follow-up.

6. Are educational inter-

vention(s) clearly

described?

Defined and

reproducible.

Partially defined, but

insufficient detail to

reproduce design.

Not described.

7. Is method of delivery of

educational inter-

vention and subse-

quent follow-up

clearly defined?

Sufficient relevant

descriptive informa-

tion. Reproducible

criteria used to

replicate intervention

defined.

Poorly defined criteria or

incomplete descrip-

tive information.

No criteria/descriptive

info provided.

Data analysis and results

8. Are the main outcomes

to be measured

clearly described in

the introduction/

method?

Defined and measured

according to repro-

ducible criteria.

Definition leaves room

for subjectivity, or

not sure (i.e. not

reported in detail,

but probably accep-

table). Or precise

definition(s) are

missing, but no evi-

dence of major pro-

blems. Or

instrument/mode of

assessment(s) not

reported.

Main outcomes first

mentioned in results

section. Or mea-

sures not defined/

inconsistent/poorly

defined.

9. If possible, was an

attempt made to

blind those measur-

ing the main out-

comes of the

intervention?

Assessor blind to inter-

vention/study group.

Inadequate blinding: i.e.

assessor may have

been aware of group

participant assigned

to.

No attempt made to

blind assessor.

Not possible/appropri-

ate – e.g. observa-

tional/before & after

study.
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Appendix 2C: Final quality assessment criteria

Methodology

1. Randomised control trials

Individuals are randomly allocated to a control group and another group who receive a specific intervention- groups are

identical for significant variables.

2. Cohort study

Groups are selected based upon their exposure to something and followed up for a specific outcome.

3. Case control studies

Cases with the condition/subject of interest are matched with ‘controls’ without

4. Cross sectional surveys/studies

Interview/questions are of a sample of the population of interest at a certain point in time

5. Case study report

A report based upon a single patient

Quality score

4. Results from this are clear with good methodology.

3. Results are unclear with good methodology

2. Results are clear but with poor methodology

1. Results are unclear and specific to the individual study.

10. Are population charac-

teristics (if measured

& described) con-

trolled for and ade-

quately described?

Appropriate control at

design/analysis

stage or randomised

study with compar-

able baseline

characteristics.

Incomplete control/

description. Or not

considered but unli-

kely to seriously

influence results.

Not controlled for and

likely to seriously

influence results.

11. Are the outcomes

chosen to evaluate

the intervention

appropriate?

Appropriate outcomes

selected and

reported.

Some outcomes not

relevant to asses-

sing appropriate-

ness of intervention.

Outcome measures do

not evaluate inter-

vention or poorly

reported/not

defined/

inconsistent.

12. Are the main findings

clearly described?

Simple outcome data

(e.g. mean/preva-

lence) reported for

all major findings.

Incomplete or inap-

propriate descriptive

statistics.

No/inadequate descrip-

tive statistics.

13. Are methods of analysis

adequately

described and

appropriate?

Described and

appropriate.

Not reported but prob-

ably appropriate or

some tests appro-

priate, some not.

Methods not described

and cannot be

determined.

14. Are estimates of var-

iance reported for

the main results?

Appropriate estimates

provided (SD/SE,

confidence

intervals).

Undefined or estimates

provided for some

but not all

outcomes.

No information.

15. In trials/cohort studies,

do analyses adjust

for different lengths

of follow-up, or in

case-control stu-

dies, is the time

between interven-

tion and outcome

the same for cases/

controls?

Different lengths of

follow-up adjusted

for (e.g. survival

analysis) and ade-

quately described.

Different lengths of

follow-up probably

adjusted for but not

adequately

described.

Differences in follow-up

ignored.

Cross-sectional design

or same length of

follow-up.

Conclusions

16. Are the conclusions

supported by the

results?

All conclusions sup-

ported by data.

Some of the major

conclusions are

supported by the

data; some are not.

Or speculative inter-

pretations are not

indicated as such.

None/few of major

conclusions sup-

ported by the data.
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