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Abstract 

This paper reviews evidence regarding change in healthcare-provider behaviour and maternal 

and neonatal outcomes as a result of emergency obstetric and neonatal care (EmONC) 

training. A refined version of the Kirkpatrick classification for programme evaluation was 

used to focus on change in efficiency and impact of training (levels 3 and 4). Twenty-three 

studies were reviewed – 5 randomised controlled trials, 2 quasi-experimental studies and 16 

before-and-after observational studies. Training programmes had all been developed in high-

income countries and adapted for use in low- and middle-income countries. Nine studies 

reported on behaviour change and 13 on process and patient outcomes. Most showed positive 

results. Every maternity unit should provide EmONC teamwork training, mandatory for all 

healthcare providers. The challenges are: scaling up such training to all institutions; 

sustaining regular in-service training; integrating training into institutional and health-system 

patient-safety initiatives; and ‘thinking-out-of-the-box’ in evaluation research. 

Key words: maternal mortality and morbidity; neonatal mortality and morbidity; emergency 

obstetric care; team training; patient outcomes; Kirkpatrick levels of programme evaluation 
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ABBREVIATIONS 

ACNM American College of Nurse-Midwives 

AGOTA Association of Gynaecologists and Obstetricians of Tanzania  

AIP   ALARM International Program 

ALARM  Advances in Labour and Risk Management 

ALSO® Advanced Life Support in Obstetrics 

AOI Adverse Outcomes Index 

BeMONC Basic emergency obstetric and neonatal care 

CeMONC  Comprehensive emergency obstetric and neonatal care 

CRM  Crew resource management 

EmONC Emergency obstetric and neonatal care 

HIC  High-income country  

HIE Hypoxic-ischaemic encephalopathy 

LMIC Low- and middle-income country  

LSS Life-saving skills 

LSS-EOC and NC  Life Saving Skills – Essential Obstetric and Newborn Care Training 

LSTM  Liverpool School of Tropical Medicine 

MOET  Managing Obstetric Emergencies and Trauma 

NVOG  Dutch Society of Obstetrics and Gynaecology 

OBCTT Obstetric Crisis Team Training Program 

PROMPT  PRactical Obstetric Multi-Professional Training 

PRONTO Programa de Rescate Obstétrico y Neonatal: Tratamiento Óptimo y 

Oportuno  

QUARITE QUAlity of care, RIsk management, and TEchnology in obstetrics 
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RCOG   Royal College of Obstetrics and Gynaecology 

RCT  Randomised controlled trial 

SaFE   Simulation and Fire-drill Evaluation 

TeamSTEPPS  Team Strategies and Tools to Enhance Performance & Patient Safety 

UK  United Kingdom 

US  United States 

WHO World Health Organization 
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 INTRODUCTION 

Maternal and perinatal mortality remain major challenges to health systems globally, 

especially in low- and middle-income countries (LMICs) [1-3]. The Millennium 

Development Goals 4 and 5 called for the reduction of under-five mortality rates (which 

includes neonatal deaths) and maternal mortality ratios by three quarters by the year 2015. 

Many countdown countries have been unable to make sufficient progress [3,4], with the sub-

Saharan region faring the worst with maternal morbidities and mortalities [5]. Where under-

five mortality has been reduced, the rate of decrease in neonatal mortality is much slower [6].  

In high-income countries (HICs) reports like the United Kingdom’s (UK’s) Confidential 

Enquiry into Maternal and Child Health and the Joint Commission on Accreditation of 

Healthcare Organizations in the United States (US) identified substandard care and a high 

incidence of medical errors as the cause of a significant proportion of preventable patient 

morbidity and mortality [7,8]. The uniqueness of challenges in obstetric emergencies 

demands “excellent teamwork and superior communication skills between multiple medical 

teams” (p. 40) [9]. One of the root causes cited for substandard care is a threatening 

organisational culture that undermines teamwork and communication, leading to: confusion 

in roles and responsibilities; lack of cross-monitoring; failure to prioritise and perform 

clinical tasks in a structured coordinated manner; and lack of support for healthcare providers 

[7,8]. These failures necessitated a shift in training away from individual technical perfection 

only to better team co-ordination for patient safety through error management and improved 

processes [10-13]. Numerous health authorities, institutions involved in maternal, neonatal 

and child health, and labour wards have developed or are developing emergency obstetric and 

neonatal care training packages to address the changed training needs.  
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Studies on emergency obstetric and neonatal care (EmONC) training have proliferated in the 

past decade and the challenge of evaluating the impact of these programmes is the large 

variation in the descriptions of training with regard to content, design, delivery style, and 

duration [10,14,15]. The aim of this paper is to map the landscape regarding training in 

EmONC skills and to give an overview of the different training programmes, packages and 

approaches discussed in peer-reviewed research reports. Of particular importance are the 

kinds of training results available on post-training change in (a) provider disposition or 

behaviour or (b) organisational impact and patient outcomes with respect to morbidity and/or 

mortality.  

METHODS 

A search of peer-reviewed articles written in English and pertaining to systematic multi-

professional training was conducted for the period 1994 to October 2014. The rationale for 

the choice of the starting date was the following: an initial Pubmed search did not yield any 

publication before 1994; Beasley et al’s publication on the Advanced Life Support in 

Obstetrics (ALSO®) course appeared in 1994 [16]; and the first publications included in Van 

Lonkhuijzen et al’s systematic review of the effectiveness of training in emergency obstetric 

care in low-resource environments appeared in 1995 [14]. Databases consulted included 

PubMed/MEDLINE, CINAHL, Web of Science, Science Direct, Cochrane Controlled Trials 

Register, Popline, African Journals Online, Directory of Open Access Journals, Google 

Scholar, TOC Premier, and Health Source: Nursing/Academic Edition. Various Boolean 

combinations of the following search terms were used according to the combination 

possibilities allowed in each database: “obstetric*”; “emergenc*”; “basic emergency 
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Table 1. Inclusion and exclusion criteria. 

Inclusion criteria Exclusion criteria 

Level of training:

• Post-basic/postgraduate/resident medical
training

• Post-basic midwifery/nursing training
• In-service training

• Basic/undergraduate medical, nursing or
midwifery training

Target audience: 

• Multi-professional/interdisciplinary, but …
• MUST have included medically trained

participants (e.g. doctors, clinical assistants,
medical assistants, assistant physicians)

• Only one professional group targeted
• Traditional birth attendants
• Community health workers

Nature of training: 

• Broader (‘standardised’) training packages
including  >3* different emergency types
considered direct causes of maternal deaths

• Complex interventions with other obstetric
quality-improvement activities related
directly to or following on the training

• Complementary training approaches where
there is evidence of application to specific
or unspecified emergency obstetric skills
(e.g. clinical obstetric drills, scenarios)

• Training in (an) isolated specific emergency
type(s) where information is not presented
that it is part of a broader training package

• Obstetric anaesthesia training
• Complementary training approaches

without application to obstetric skills (e.g.
generic teamwork, communication)

• Training included as only one component of
a more comprehensive package with
multiple interventions for improving
obstetric care

Duration of initial training course: 

• <2 weeks continuously
• <40 hours in case of time intervals between

modules/sessions

• >2 weeks
• Not specified in sufficient detail

Kirkpatrick’s four levels of programme evaluation: 

• Sufficient information on the programme
and some form of results categorisable
according to Kirkpatrick's four levels

Types of studies: 

• Randomised controlled trials (RCTs)
• Quasi-experimental studies with or without

control group
• Observational pre-post intervention studies
• Qualitative/mixed methods/case studies

• Anecdotal and experiential reports
• Reviews
• Self-reports not part of a study type

identified for inclusion

* The number in the SaFe study to investigate benefits of different training methods was used as guideline [25]
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obstetric*”; “comprehensive emergency obstetric*”; “obstetric care training”; “train*”; 

“team”; “fire drill*”; “emergency drill*”; “simulation”; “simulator”; “mannequin*” / 

“manikin*”; “shoulder dystocia”; “eclampsia”;  “postpartum haemorrhage”; “breech”; 

“vacuum”; “forceps”. Reference lists from relevant publications were also consulted with a 

view to identifying possible additional studies to include in the review. A supplementary 

online file provides details of the search flow.  

Owing to the heterogeneousness of studies, the complexity of some training interventions, 

and variations in assumptions, understandings and descriptions of these interventions, 

inclusion and exclusion criteria were further refined during the review process for facilitating  

a manageable set of publications. These criteria are summarised in Table 1. 

Figure 1 gives a graphic depiction of the search flow and selection of publications. The initial 

search yielded 4,235 potentially useful articles. After excluding non-English publications and 

duplicates, the remaining titles and abstracts were screened. Sixty-nine papers were retrieved 

for further examination and a further 3 papers were included from the bibliographies of the 

identified papers. After further analysis, 35 peer-reviewed articles representing a total of 23 

studies or trials remained for final review.  
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Fig. 1. Search process
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For two of the articles the full papers could not be accessed and their abstracts were included 

in the analysis [17,18]. The results for each paper were tabulated in detail (supplementary 

online file 2) and tables were created with extracted data for investigating particular aspects 

of training (supplementary online file 3). As the purpose of the review was to map the terrain 

of EmONC training reports, evidence was not graded.   

SYNOPSIS OF PEER-REVIEWED ARTICLES INCLUDED IN THE REVIEW 

The 35 identified peer-reviewed articles represented 23 studies or trials. Ten of the papers 

were related to the Simulation and Fire-drill Evaluation (SaFE) study and were treated as one 

intervention [19-28]. Two articles reporting on the Programa de Rescate Obstétrico y 

Neonatal: Tratamiento Óptimo y Oportuno (PRONTO) trial were included (the pilot study 

and some of the first results pertaining to changes after the second training module) [29,30]. 

Note was taken of abstracts that demonstrate the real impact of the intervention [31,32], but 

they were not formally included. Three papers with results from the ‘in-house’ training in 

Bristol in the UK were also grouped together [33-35].  A synopsis of the 23 studies analysed 

is given in Table 2.  

The studies comprised five randomised controlled trials (RCTs), two quasi-experimental 

studies and 16 before-and-after observational studies. Thirteen studies had been conducted in 

HICs and 10 in low- and middle-income countries LMICs. In terms of geographic spread, 

three studies had been conducted in the UK, six in the US, three in Europe, one in Australia, 

one in Latin America, seven in sub-Saharan Africa and two in Asia. The range of hospitals 
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Table 2. Synopsis of training programmes and study designs.  

Training 
package 

Study  
(name &/or location) 

No. & level hospitals/ health 
facilities in study LMIC / 

HIC 

No. of 
articles 

in 
review 

Study design 
Kirkpatrick  levels 

Hospitals 
Health 
centres 

1 2 3 4 

PROMPT Bristol, UK [33-35] 1 TTH/RH - HIC 3 Before-after   3c 4c

SaFE trial, Southwest England [19-28]   6 DH (L2&L3) - HIC 10 RCT 2a,b,c 3b  

NHS Foundation Trust, Liverpool, UK [44,45] - - HIC 1 Before-after 4b,c 

Victoria, Australia [46] 7 - HIC 1 Before-after 1 2a  4c

PRONTO Mexico trial [29,30]* 24 - LMIC 2 RCT 1 2b,c −−− −−− 

AIP QUARITE, Senegal & Mali [36] 46 RH (L1&L2) - LMIC 1 RCT  4b,c

Moi Teaching and Referral Hospital, Kenya [57] 1 TTH/RH - LMIC 1 Before-after 3c 4b,c 

ALSO Kagera Regional Hospital, Tanzania [42] 1 RH (L2) - LMIC 1 Before-after 4b,c 

LSTM-
RCOG LSS-
EOC and 
NC 

AGOTA-NVOG, Tanzania [48] - - LMIC 1 Before-after 1 2b −−− −−− 

Sub-Saharan Africa (7 countries) [49] - - LMIC 1 Before-after 1 2b,c −−− −−− 

Somaliland, Somalia [50] 3 8  LMIC 1 Before-after 1 2b,c 3a 4b

Making it Happen, Bangladesh & India [52] 4 DH (Bangl.) 21 (Bangl.) LMIC 1 Before-after 1 2a,b,c −−− −−− 

LSS-ACNM Vietnam [54] 3 DH; 3 FH 40 LMIC 1 Quasi-experimental 3c 

CRM based National study, US [58] 15  - HIC 1 RCT   4c

Beth Israel Deaconness Medical Center, US [59] 1 TTH - HIC 1 Before-after  2a 4b,c 

Perinatal Safety Initiative, US [60]  1 TH - HIC 1 Before-after 3a 4b,c 

Rhode Island Hospital, US [61] 1 - HIC 1 Before-after  4b,c

Geneva University Hospital, Switzerland [63]  1 TTH - HIC 1 Before-after 1 2a 3a 

TeamSTEPPS, US [18] 3 CH - HIC 1 RCT  2a  4c

OBCTT, Southeast US [62] 1 TTH  - HIC 1 Quasi-experimental 
before-after 

1 2a,b,c −−− −−− 

OTHER CEmONC, Tanzania [17] 1 DH LMIC 1 Before-after 3c 

Copenhagen University Hospital, Denmark [64]  1 TTH - HIC 1 Before-after 1 2a,b 3a 4b 

University of Oporto, Portugal [65] 1 TTH - HIC 1 Before-after 1 2b 3a  

* In progress – abstracts not included [31,32] DH = district hospital L1 = level 1 

−−− = studies not going beyond Kirkpatrick level 2 RH = referral hospital L2 = level 2 (secondary/regional) 

FH = field hospital TH = tertiary hospital/medical centre L3 = level 3 (tertiary) 

CH = community hospital TTH = tertiary and teaching hospital 
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included in the studies spans the whole spectrum from tertiary teaching hospitals to 

community- and field hospitals. Three LMIC studies included community health centres. As 

different countries have different classification systems for hospital levels of care and HICs 

and LMICs were included in the review, no real comparison can be made. Some studies also 

did not describe the types of hospitals in any detail. However, if one looks at the number of 

hospitals reached with these studies, only two RCTs included more than 20 hospitals – the 

PRONTO study in Mexico with 10 institutions in the intervention arm and 14 in the control 

arm [20] and the quality of care, risk management, and technology in obstetrics (QUARITE) 

study in Senegal and Mali, with 23 institutions in each arm [36].  

All the prominent available EmONC training programmes and packages referred to in the 

papers identified for this review had been developed in HICs and were adapted for use in 

LMICs, often in only one or a few healthcare facilities at a time. Training courses or 

programmes of note are the following: 

• Managing Obstetric Emergencies and Trauma (MOET) (no multi-professional training

reports) [37-39];

• Advanced Life Support in Obstetrics (ALSO®) [16,40-42];

• PRactical Obstetric Multi-Professional Training (PROMPT) [19-28,33-35,43-46];

• Liverpool School of Tropical Medicine (LSTM ) – Royal College of Obstetrics and

Gynaecology (RCOG) Life Saving Skills – Essential Obstetric and Newborn Care

Training (LSS-EOC and NC) currently run in 11 LMICs in Africa and Asia as ‘Making It

Happen’ [47-53];

• American College of Nurse-Midwives (ACNM) LSS programme [54];

• Advance in Labour and Risk Management (ALARM) with its ALARM International

Program (AIP) [55-57];
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• Programmes based on crew resource management (CRM) derived from the aviation

industry with or without the Team Strategies and Tools to Enhance Performance &

Patient Safety (TeamSTEPPS) [18,58-63]; and

• The Programa de Rescate Obstétrico y Neonatal: Tratamiento Óptimo y Oportuno

(PRONTO) in Mexico, a combination of a variety of best-practice curriculum inputs

covering healthcare simulation and team training [29,30].

There were also reports on three locally developed ‘in-house’ training programmes offered in 

Tanzania, Denmark and Portugal respectively [17,64,65]. The basic and comprehensive 

emergency obstetric and neonatal care (BEmONC and CeMONC) training run in many low 

income countries is often based on the World Health Organization (WHO) training reference 

manuals [66,67]. This is provided when donor support is available (often for multiple 

interventions simultaneously). There is little follow up on the quality of the training and the 

long-term supervision of participants in their work environment. We could only find one 

study from Ethiopia that did not fit our inclusion criteria but that aimed at improving the 

quality of BEmONC with the intention to do some post-training follow up [68].  

In the studies included in the review researchers used different lenses to study EmONC skill 

training. Not all their training interventions were described in detail and we did not make a 

detailed comparison between any interventions. To understand differences in training 

approaches it is useful to differentiate between curricula (sometimes called a training 

programme), courses and training packages. The curriculum entails what is trained. A course 

is the application of the curriculum as a stand-alone event to improve individuals’ knowledge 

and skills (e.g. ALSO, MOET and LSS courses that are advertised for professional 

development purposes; simple EmONC training based on WHO guidelines). A training 
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package endeavours to go beyond the objectives of stand-alone courses and can take one of 

two forms:  

(a)  A course as part of a multifaceted training- and onsite quality-improvement 

intervention that includes, for example, audit methodologies and facility-based 

maternal death reviews (e.g. some of the AIP and ‘Making It Happen’ projects) 

[36,53,55]; or   

(b)  Training as one component of multiple interventions that include other health-systems 

strengthening activities such as improving emergency transport, infrastructure and 

user access to EmONC [69-71].  

Training sites, modalities and approaches varied across the different studies (details in the 

online supplementary file 3). Different combinations of onsite (‘in-house’/in situ) and offsite 

training were reported. A few reports mentioned training of the trainers, which had mostly 

been done offsite. In terms of the bulk training of staff the distribution between on- and 

offsite training was fairly even. In the HICs most of the training had occurred onsite and in 

the LMICs all training was offsite, except for the follow-up training in the QUARITE trial 

[36]. 

We distinguish between didactic and simulation delivery methods, mostly provided in 

combination in the training packages. In some studies the didactic lecture-based approach 

included competency-based classroom teaching enhanced with other interactive activities 

(e.g. discussions, demonstrations and skills practice). In some studies simulation was further 

specified as being conducted in a team-training mode. Not all the studies specified the kind of 

simulation included; some, however, did refer to low-fidelity simulators or training models 

(mannequins), others to high-fidelity simulators. The PRONTO study uses the phrase 
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“highly-realistic, low-tech simulation-based … training” (p. 2 of 11) [30]. Two studies 

reported on the inclusion of patient actors in the simulations [21,65]. Only the SaFE study 

compared high-fidelity- and low-fidelity simulation and concluded that there was no 

advantage training at a high-fidelity simulation centre (offsite) instead of training onsite using 

low-fidelity models [23].  

Thirteen studies included a team-training approach, with 10 of these mentioning training in 

communication as well. Emergency drills with scenarios for simulating emergencies have 

shown to be effective in enhancing teamwork and team communication [33-

35,44,46,59,60,30,65,72]. Six studies reported on repeat- or refresher training sessions. In the 

Bristol study refreshers took place once every two months and annual attendance was 

mandatory [33-35]. The SaFE study recommended annual updating for training participants 

proficient in the management of shoulder dystocia, with more frequent rehearsals for non-

proficient performers [26]. The QUARITE trial required recertification once per year and 

also included a two-year follow-up period with regular outreach visits to the trial hospitals 

[36]. 

THE KIRKPATRICK CLASSIFICATION OF EVALUATING TRAINING 

PROGRAMME  

Kirkpatrick’s model of programme evaluation [73] is one of the most popular systems for 

evaluating training programmes [74,75]. A number of studies in the literature reviewed 

indicated how their authors had evaluated their own programmes according to the four levels 

of training achievements described by Kirkpatrick [11,14,19,50,63,64,68,76]. The first two 

levels refer to the reaction of training participants (satisfaction after training) and the 
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knowledge and skills learning of the trainee. The third level measures the implementation or 

application of learned skills and behaviour in clinical practice. The most advanced level 

relates to the patient effect of training assessed by measurable clinical outcomes [19,73]. In 

order to distinguish more clearly between diverse indicators that are lumped together at one 

level (e.g. technical versus non-technical skills; objective effect versus subjective perceptions 

of effect) [77], we refined the Kirkpatrick levels by adding sublevels to levels 2 to 4. These 

distinctions make better provision for surrogate markers used to measure actual effect (e.g. 

administration of an essential drug for team efficiency and patient outcome; or change in staff 

safety attitudes for behavioural change) [11,24,78].

In the refined classification level 1 remains as is, measuring course-participant satisfaction. 

Level 2 (learning) refers to the effectiveness of training in providing immediate benefits for 

individual providers. The sublevels for level 2 are changes in attitudes or perceptions (2a), 

knowledge (2b) and skills (2c). Most training courses do not go beyond this type of 

evaluation. Level 3 (behaviour) relates to the efficiency of the training and is measured six 

months or more after the last training session. We differentiate between provider perceptions 

of behaviour change (3a), skill retention (3b) and demonstrable changes in workplace 

behaviour or practice (3c). Level 3c starts measuring beyond individual performance or 

perceptions and is linked to the performance of the team. Level 4 (outcome) can follow from 

or be linked with changes in behaviour included in sublevel 3c and includes different types of 

impact. The sublevels are change in organisation (4a) and change in quality of care and care 

processes (4b), from which benefits to patients can follow (4c). Patient outcomes are 

described in terms of a decrease in mortality, morbidity and adverse events. The ‘gold 

standard’ for an efficient EmONC training programme would be demonstrably improved 
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Table 3. Expanded interpretation of Kirkpatrick’s levels of training evaluation.  

Level Description Questions to answer Measurement (examples) 

1 REACTION Is training enjoyable? 

IN
D

IV
ID

U
A

L
 P

E
R

F
O

R
M

A
N

C
E

 

Participation /
Satisfaction 

• Trainees’ reception of the programme?
(e.g. liking, acceptability, usefulness, relevance)

- End-of-training questionnaire 
- Focus groups  

2  LEARNING Is training effective in providing immediate benefits
to healthcare providers? 

2a Attitudes /  
Perceptions 

• Change in attitudes?
• Change in confidence, self-efficacy and stress

levels?
• Intent to change behaviour/practice?

- End-of- training questionnaire 
- Focus groups 

2b Knowledge • Did learning occur?
• Principles and facts learned?
• Knowledge retention after >6 months?

- Pre-post training test/questionnaire (e.g. MCQs) 
- Repeat of training test/questionnaire 

2c Skills • Techniques learned or improved?
• Teamwork performance

- Skills improvement: simulated case for skills and teamwork demonstration 
- Clinical decision making: written case scenarios 
- Teamwork measurement tools 

3 BEHAVIOUR* Is training [and subsequent reinforcement] efficient? 

3a Perceptions 
behaviour  
change 

• Learning transferred from educational setting to
real life?

• On-the-job application of what has been learned?
• Changes in organisational safety culture?

- Self-report/auto-evaluation on confidence, behaviour and organisational change 
(e.g. survey/questionnaires, semi-structured interviews, focus groups) 

3b Skill retention  • Retention of skills mastered? - Repeat of skills tests used during training 

3c Change in  
behaviour /  
practice 

• Team performance? - Self-reports/auto-evaluation and other teamwork measurement tools 

B
E

Y
O

N
D

 I
N

D
IV

ID
U

A
L

 
P

E
R

F
O

R
M

A
N

C
E

 

• Changes in clinical practice behaviour?
• Use of certain practices?

- Changes in pattern of performing certain procedures 
- Early recognition of potential problems ()  
- Referral patterns () 

M
ea

su
re

m
en

t =
 a

ud
it

 

4  OUTCOME Does training [and subsequent reinforcement] have 
an impact? 

4a Change in  
organisation  

• Tangible results of programme?
• Impact on organisation?

- Cost/return of income ()  
- Staff productivity () 

4b Change in  
quality of care 
(processes) 

• Infrastructural changes?
• Services provided?
• Patient safety?
• Lowered risk?

- Quality of care () 
- Signal functions () 
- Errors and litigation (malpractice claims) ()  
- Patient satisfaction()  

4c Benefits to patients • Impact on measurable clinical outcome(s)? - Patient outcome ( mortality, morbidity, adverse events) 

* Measured at least >6 months after last training session for any of the level-3 categories

Adapted from Fransen et al [76]; Grundy et al [78]; Haller et al [63]; Mirkuzie et al [68]; Pehrson et al [87]; 
Schaefer et al [88]; Sørensen et al [64]; Van Lonkhuijzen et al [14]; Vaux et al [89]; Yardley & Dornan [85] 
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Table 4. Different types of research questions. 

KP Questions around training 
per se 

Studies 
(n) 

Questions around the delivery 
methods of training 

Studies 
(n) 

TOTAL 

2 Is training effective with 
immediate benefits to 
provider participants? 
[29,30,48,49,52]  

4 Is a particular training approach 
effective with immediate benefits 
to provider participants?[62]  

1 5 

3 Is training [and subsequent 
reinforcement] efficient? 
[17,54,65] 

3 Which delivery method/s of 
training is/are more efficient? 
[19-28]  

1 5 

Is team training efficient? [11] 1 

4 Does training [and subsequent 
reinforcement] have an 
impact on patient outcome? 
[33-35,42,46,59]  

4 Which delivery method/s of 
training has/have a better impact 
on patient outcome? [18]  

1 13 

Does training plus have an 
impact on patient outcome? 
[36,44,45]  

2 Does team training have an 
impact on patient outcome? [58-
61]  

4 

Does training [and subsequent 
reinforcement] have an 
organisational impact? 
[50,64]  

2

Total 15 Total 8 23 

KP  =  Kirkpatrick level 
Training plus  =  training plus other integrated activities (e.g. protocols, audit & feedback, outreach)  to 

improve obstetric care 
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maternal and/or neonatal outcomes [19]. Table 3 gives a detailed description of the refined 

interpretation of the Kirkpatrick classification. 

ASSUMPTIONS ABOUT TRAINING 

The papers reviewed revealed three types of assumptions triggering study designs where 

training is central. Authors assumed that:  

(1)  It was not clear yet if training would have an effect on knowledge, skills, provider or 

organisational behaviour, or patient outcomes. 

(2)  Training had an effect on organisational or provider behaviour and patient outcomes. 

It was not clear if some forms of training would have a greater effect than others. 

(3) Participants’ clinical skills for obstetric emergencies were in place and did not 

necessarily need improvement. It was not always relevant how participants 

acquired/improved/updated their obstetric skills per se. However, there might be 

process and procedural errors that could influence patient outcome. It was not clear if 

these errors could be reduced with CRM types of training (with or without specific 

obstetric emergency simulations). 

Based on the assumptions listed above two different sets of evaluation questions are 

implicitly posed about EmONC skill training – the first set of questions relates to training per 

se (regardless of choice of training method) and the second set of questions centres around 

the delivery methods of the training. Both these sets of questions can be categorised 

according to the Kirkpatrick levels 2 to 4. Table 4 gives a list of questions researchers tried to 

answer. This table and the revised Kirkpatrick classification (Table 3) could also be used to 
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reflect on possible gaps in research on training and whether there are or should be different 

research focuses for HICs and LMICs, respectively. 

IMPACT OF SKILL TRAINING IN EMERGENCY OBSTETRIC AND 

NEONATAL CARE  

The classification of each of the studies according to the revised Kirkpatrick model is 

depicted in Table 2. Ten studies reported on participants’ reaction to training (level 1) and 13 

studies on participant learning (level 2). Nine studies reported behaviour changes (level 3). 

Only the study by Crofts et al [20] that was part of the SaFE trial investigated skill retention 

six months and one year after training (level 3b). Four studies reported changes in behaviour 

or practice (level 3c) [17,34,35,54,57]. Thirteen studies had outcomes at level 4, of which 11 

wanted to demonstrate the impact on patient outcome associated with training (level 4c).  

Four studies reported the maternal and neonatal outcomes in a more holistic way by the use 

of an Adverse Outcomes Index (AOI) [58,59,61] or a modified AOI [60] with weighted 

maternal and neonatal indicators or outcomes to measure the impact of a programme 

associated with training. The only RCT using a CRM approach did not show a significant 

difference in the AOI between the intervention and control hospitals, possibly because of the 

short time frame for conducting the trial and assessing the impact [58] or because it was not 

simulation based [79].  

Most of the other studies included in the analysis reported on specific indicators or elements 

included in the AOI. With regard to infant outcomes, three studies reported, after training, a 



21 

significant reduction in Apgar scores <7 at 5 minutes [33,44,57], whereas in the Australian 

PROMPT study the reduction was only significant at 1 minute [46]. Drayott and colleagues 

[33] reported a 50% reduction in hypoxic-ischaemic encephalopathy (HIE) after training. 

Scholefield et al refer to a reduction of 50% in cord pH <7 [44] and Shoushtarian et al to 

improved cord lactates [46]. Three studies reported on the decrease of birth trauma after 

training, one unspecified [60] and two on brachial plexus injury [34,44]. An abstract on an 

Americanised PROMPT study not included in our review also reported significant reductions 

in brachial plexus injuries and perinatal HIE [80]. The QUARITE trial could only 

demonstrate a significant decrease in neonatal mortality in hospitals in the capitals of Mali 

and Senegal [36]. In the same trial there was no effect on stillbirths [36], an observation also 

made in a UK study [33]. An abstract on the PRONTO study refers to a 44% reduction in 

perinatal mortality 8 months after training [31]. 

Less information is available on maternal outcomes after training. Two studies from 

Tanzania [12] and Kenya [57] observed a significant decrease in postpartum haemorrhage, 

although in the latter study there was no significant reduction in the case fatality rate [57]. In 

terms of a reduction in maternal mortality the QUARITE study documented a decrease in 

maternal deaths from haemorrhage, pre-eclampsia or eclampsia, and puerperal infection in 

the intervention group, but the mortality reduction was only significant in the capital hospitals 

and district hospitals, but not in regional hospitals [36]. The PRONTO trial reported a 

reduction of 68% in eclampsia 12 months after the intervention (abstract only) [31]. 

Some papers alluded to possible confounding factors that could have influenced the final 

results of a study on training [11,33]. Training does not take place in a vacuum and could 

have been accompanied by other clinical initiatives directly related to improving obstetric 
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care in the form of continuous quality improvement and the introduction of clinical-

governance interventions that some authors may not have mentioned. These activities could 

include: conducting regular in-service training in the form of refresher courses and/or 

emergency drills; drafting institutional goals; developing and using of protocols, guidelines, 

algorithms and checklists; improving information-technology use; running audits and 

conducting death reviews and/or monthly feedback meetings; doing outreaches; providing 

more support for staff involved in serious adverse events; practising active risk management; 

and improving incident reporting [33,36,44,45,29,81].  

Training – if done properly [15] – contributes to behavioural changes with different endpoints 

for HICs and LMICs. In HICs, where many standard obstetric-care practices are assumed to 

be in place, the main focus is on reducing process errors for further improving patient safety, 

reducing morbidity and minimising litigation; hence the focus on CRM-based- and other 

forms of team training, with or without obstetric emergencies as application topics. In 

LMICs, there is a high demand for competency in EmONC [68]. Therefore, the training focus 

is on improving capacity and providing safe clinical skills to directly reduce maternal and 

neonatal mortality and morbidity.  

FUTURE AGENDA 

From the Kirkpatrick classification it can be concluded that sufficient evidence exists that 

EmONC skill training does make a difference, not only with regard to individual healthcare 

providers’ knowledge, skills and attitudes, but also with regard to longer-term change in 

behaviour and an improvement in maternal and neonatal morbidity and mortality. Therefore, 
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all health professionals providing maternal and neonatal care should have successfully 

completed an EmONC training course.  

In terms of choice between training modalities and approaches the evidence points towards a 

preference for onsite training in the local ‘in-house’ environment using realistic, low-tech 

equipment for simulating obstetric emergencies. Advantages of this choice are cost and 

coverage – it is a cheaper package and more staff members are reached [15,45]. The point of 

departure should be multi-professional / interdisciplinary-teamwork training that is directly 

applicable to obstetric and perinatal emergencies and makes use of patient actors and 

appropriate simulation equipment [45]. A systematic review of team effectiveness found 

positive results for simulation training, CRM training, team-based training and continuous 

quality improvement initiatives [77]. Nyamtema et al [69] found that single interventions 

(e.g. training without improvement in services) did not really make a difference in the 

reduction of maternal mortality in resource-limited countries and the authors recommend the 

integration of interventional programmes. Training on its own may therefore not always 

change practice or have the desired effect [45]. Institutions and health authorities should 

investigate simple ways of how best to integrate other context-specific initiatives into a 

multifaceted training package or design a multiple-intervention package that has the potential 

of measuring the effect of their training activities at Kirkpatrick’s levels 3 and 4.  

Scaling up a training package across a health system beyond the original limited number of 

testing sites and maintaining the same high quality required for a scientific study remains 

problematic for both HICs and LMICs [82,83]. Ni Bhuinneain and McCarthy refer to a 

possible short-term Hawthorne effect with unsustainable outcomes on a larger scale [70]. 

Policies enabling or supporting the implementation of EMONC training packages are 
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essential [33,50,69,83], as well as supportive work environments and across-the-board 

participation at all levels of the health system [39]. Choosing realistic low-tech training 

equipment may facilitate onsite training because of a more equal distribution of available 

resources that can enable more appropriate training for a greater number of healthcare 

workers. Furthermore, a balance has to be found between what Dixon-Woods et al call 

“externally and internally initiated improvement efforts” (p. 878) [82]. In LMICs most 

BEmONC and CEmONC training is donor funded with little follow up on quality of training 

and supportive supervision. Donor agencies tend to fund short-term, fast-tracked 

interventions with a “quick impact” that often run parallel to a country’s health system [84]. 

There is little evidence of internally initiated efforts of embedding training packages in the 

health system as part of normal in-service training and practice. The impact of training would 

be limited if essential resources at various levels are not allocated appropriately [45,83] and 

training is not embedded in a multifaceted training package that aligns with a broader patient 

safety agenda. 

Sustainability is another essential condition to be met when regular EmONC training is 

introduced at institutional or health-systems level [61]. Most papers reviewed were limited to 

short-term results of impact. EmONC training and death reviews should be included as a 

fixed item in a health system’s budget and appropriate human resources should be allocated 

to develop the necessary leadership to sustain the initiative [10,44,69]. Investigation into the 

cost of different training packages may be needed [15,70,79], especially in resource-limited 

settings [69]. Regulatory frameworks, legislation for certification of maternity centres or 

institutions, and discounts on indemnity-insurance premiums of facilities performing 

EmONC skills training could contribute to institutionalising such training. In planning a 

training package quality assurance and monitoring and evaluation mechanisms should be 
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built-in features. According to Grady et al, lack of clarity on EmONC content, fragmentation 

and ad hoc delivery of training, and the absence of proper post-training follow up characterise 

many LSS-types of training in LMICs [49]. Some form of oversight of locally developed 

training packages by a higher or national body is one way of addressing variability in quality 

of training [15].  

At institutional level, regular ‘in-house’ refresher training sessions that include emergency 

drills have been shown to be effective for maintaining quality of care over time and for 

orientating new staff members. However, it can be challenging to coordinate in busy 

maternity units [15,45,79]. Of importance is to build in accountability measures to ensure that 

these training sessions take place. Organisation of regular in-service training in emergency 

obstetric and neonatal care could, for example, be a key performance area for managers at 

various levels. Other questions revolve around the optimal interval between training sessions 

[26] and staff coverage. In the UK, annual obstetric skills training is required, a 

recommendation endorsed by the SaFE study [20]. In the Bristol study at Southmead 

Hospital, where the association between training and improved clinical outcomes was first 

demonstrated, more than 99% of staff had attended the training [33]. The SaFE study, 

however, noted variations in staff attendance of sessions after initial training that could 

possibly be related to staff members’ levels of knowledge, skills and motivation, with the less 

skilled feeling less confident to attend [20]. Measures to monitor and ensure mandatory 

attendance of refresher training sessions should therefore be in place (e.g. a central training 

database as part of risk management) [45], as well as additional developmental sessions for 

staff members who are not yet proficient in certain skills despite training. To maximise 

individual participation, institution-level incentives [45] such as continuing professional 
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development points, certification and premium discounts on indemnity insurance is an option 

to consider.  

This review was limited to the research agenda in countries whose EmONC training 

initiatives had been reported in the English scientific literature. A broader review that also 

includes studies reported in other languages and a wider search of grey literature may yield 

additional insights to refine some of the recommendations provided above. Some areas for 

research that deserve more attention are: the necessity or not of having different research 

agendas for HICs and LMICs; scaling up EmONC training packages; the ideal measurement 

timeline between the introduction of an EmONC training package and the measurement of 

outcomes; the feasibility of using surrogate markers – and which markers – for measuring 

behaviour change and impact where longitudinal studies are not possible; the minimum 

number of emergency drills healthcare providers need to participate in per year to be 

sufficiently skilled to do conduct all the basic individual emergency procedures and to work 

efficiently in a team; onsite in-service training needs of inexperienced versus experienced 

providers [9]; reasons for individual non-participation in in-service training sessions [20]; and 

assessments that improve staff participation and performance [45]. The research agendas 

proposed by other papers in this issue highlight further areas of research in EmONC training 

[12,53,72]. Moving beyond the question of “Does the training work?” to questions such as 

“How does the training work?” and “Why does the training work?” may provide the necessary 

scope for expanding the research agenda [75,85]. It may be necessary to move beyond the 

outcome-based Kirkpatrick model of evaluating training to come to “insight into the 

underlying mechanisms that hinder or enable the achievement of higher-level program 

outcomes” (p. 1389) [86]. 
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SUMMARY

EmONC training works and can improve quality of life and save lives. All health facilities 

providing maternity services should implement and sustain an EmONC training programme 

as a standard of care. All health professionals should be included in initial EmONC training 

courses and should undergo regular mandatory in-service training that includes emergency 

drills. Sufficient evidence exists to justify this expense and effort, which should be supported 

at all levels of the health system – from the Ministry of Health to individual institutions. 

Team training and emergency drills are proven methods of delivering emergency obstetric 

and neonatal care skill training. Scaling up training packages should be a priority in all 

countries. Further evaluation research on the effect of training packages needs to think ‘out of 

the box’ beyond the current Kirkpatrick paradigm. 
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