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In maternity care, care professionals work together in a dynamic and complex care setting. These care 

professionals are required to be top players in their own discipline as well as effective team players. In 

the Netherlands, maternity care is provided by different professionals working at three levels of care; 

primary-, secondary- and tertiary care. Risk selection, based on a standard list of indications to consult or 

refer women to another echelon, still forms the basis of this maternity care systems. A consequence of 

this system is a high referral rate between care settings. These referrals are high-risk situations in which 

interprofessional collaboration is essential to ensure patient safety. Improving interprofessional collaboration 

and communication, was triggered by recommendations in the report A good start in 2010, after European 

comparisons showed that maternity care in the Netherlands was performing relatively poorly. A well-known 

method to support interprofessional collaboration is Crew Resource Management (CRM) team training. 

This training focuses on team performance, performance limiters team coordination to promote safety and 

enhance efficiency. Over the years, CRM training has been applied in various health care setting, including 

maternity care. 

Multiple studies and reviews have focused on the effectiveness of CRM team training in healthcare. Overall, 

findings showed that CRM training has had positive effects on teamwork and attitudes towards safety. 

Studies showed that team training seems most effective when implemented with other methods to improve 

non-technical skills, such as checklists for structured communication. The SBAR(R) (Situation, Background, 

Assessment, Recommendation – Read back) tool for structured communication is the most applied approach 

to improve communication. However, results for the impact on behavioral changes were mixed and 

information was lacking on effects on patient outcomes. Still, a need remained for studies measuring the 

impact of CRM team training involving multiple measures, including patient outcomes. The objective of 

this thesis was to study interprofessional collaboration in maternity care and the effectiveness of CRM team 

training aimed to improve interprofessional collaboration through implementation of the SBAR(R) tool for 

structured communication during patient referrals.
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PART 1: Study protocol
The objective of this thesis has been examined in the LOCoMOTive (Local Obstetrical Collaboration Onsite 

Teamtraining effectiveness) study. Chapter 2 provides a detailed description of the study protocol. In 

total five hospitals and surrounding primary-care midwifery practices in the north-western region of the 

Netherlands participated in the study, representing five regional Local Obstetrical Collaborations (LOCs). 

The intervention, CRM team training sessions aimed at implementing the SBAR(R) tool for structured 

communication during patient referrals, has been rolled out sequentially in the five LOCs using a stepped 

wedge design. A stepped wedge design is a type of cross-over design in which different clusters (LOCs) 

switch from control to intervention condition at different time points. The intervention involved three phases 

over a period of 24 months; a preparation-, training- and follow up phase. During the preparation phase, 

the intervention was organised in collaboration with local interdisciplinary project teams. The CRM team 

training intervention consisted of two three-hour sessions for all care professionals in a multidisciplinary 

team, involving primary care midwives, clinical midwives, nurses, registrars in obstetrics and gynaecology 

and obstetricians. In total, 49 team training sessions were organized for 465 care professionals. The training 

sessions served a dual purpose; to develop interprofessional knowledge and skills needed to collaborate 

optimally and manage resources within the chain of maternity care as well as to improve interprofessional 

communication during patient referrals using SBAR(R). 

After the team training sessions, implementation was monitored in collaboration with local project teams 

and multiple follow-up measures were performed. The measures to evaluate interprofessional collaboration 

and the effects of the intervention were related to the training evaluation model of Kirkpatrick. This model 

describes four levels of outcomes from an intervention; (1) Reaction — we assessed the reaction of participants 

to the team training programme using a self-reported questionnaire, (2) Learning — at three moments during 

the intervention period we used two validated questionnaires to assess safety attitudes (Safety Attitudes 

Questionnaire – safety and teamwork climate) as well as perceptions of interprofessional collaboration 

(Interprofessional Collaboration Measurement Scale - IPCMS), (3) Behaviour – at three moments after the team 

training sessions we measured to what extent SBAR(R) was being used by care professionals using a self-

reported questionnaire, (4) Results – we measured patient experiences with childbirth using a questionnaire at 

four moments during the intervention period. In addition, we included the Adverse Outcome Index (AOI-5) to 

study the effect of the intervention on adverse patient outcomes. The AOI-5 is a composite measure involving; 

intrapartum or neonatal death, admission to neonatal intensive care unit, APGAR <7 at 5 minutes, postpartum 

haemorrhage and/or perineal tear. By collecting data on multiple measures over a long follow-up period, 

we aimed to increase understanding of the implementation and impact of CRM team training and SBAR(R) 

interventions on care professional level and patient level.
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PART 2: Care professionals’ perspective
In interdisciplinary teams it is important that ideas about patient care needs and perceptions among care 

professionals are aligned to ensure patient safety. In Chapter 3 we aimed to understand how different 

care professionals in obstetrical teams assess their collaboration in order to gain insight into the extent to 

which their perceptions are aligned. We performed a cross-sectional study, using a 13-item Interprofessional 

Collaboration Measurement Scale (IPCMS). The IPCMS distinguishes three subscales; communication, 

accommodation and isolation. Respondents consisted of four groups of care professionals involving 

obstetricians (N=74), clinical midwives (N=42), nurses (N=154) and primary-care midwives (N=109). Overall, 

ratings of interprofessional collaboration were good. However, obstetricians rated their collaboration with 

clinical midwives, nurses and primary-care midwives more positively than these three groups rated the 

collaboration with obstetricians. Significant differences (p<0.01) between care professionals are visualized 

in Figure 1. Discrepancies in mutual perceptions were most apparent in the isolation subscale, which is about 

sharing opinions, discussing new practices and respecting each other. Especially these results indicate a 

potential for improving collaborative practice. 

Figure 1: Discrepancies in mutual 

perceptions of ‘communication’, 

‘accommodation’, ‘isolation’ in 

obstetrical care. 

‘Circle’: Communication subscale; 

‘Triangle’: Accommodation subscale; 

‘Square’: Isolation subscale. The 

professions with a large circle, triangle 

or square reported a significantly higher 

score compared with the professions 

with a small symbol (p 0.01).
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Besides perceptions of interprofessional collaboration, we studied similarities and differences in the 

decision making process of midwives and obstetricians prior to the team training sessions. To increase 

shared situational awareness during a patient referral, it is important to determine whether variation exists 

in assessment and decision making. In Chapter 4 we aimed to gain insight into perceptions of womens’ 

situation among obstetrical care professionals with respect to the assessment of a prolonged first stage of 

labour and the decision to refer a women to a clinical setting. In the Netherlands, a prolonged first stage 

of labour is one of the main indications to refer a woman from a primary-care setting to a clinical setting. 
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We conducted a factorial survey among primary-care midwives (N=69), obstetricians (N=47) and clinical 

midwives (N=31). All care professionals assessed seven hypothetical vignettes. The assessment of a 

prolonged first stage of labour and the decision to refer a woman to a clinical setting based on this indication 

were used as outcomes measures, rated on a 7-point Likert scale (1 = very unlikely to 7 = very likely). The 

assessment of a prolonged first stage of labour and decision making process of obstetrical care professionals 

were aligned in many respects. The most important difference was the influence of progress of cervical 

dilation on the obstetricians’ assessment compared to that of primary-care midwives. The more cautious 

approach of primary-care midwives compared to obstetricians may be a result of adherence to different 

professional guidelines. Maintaining different cut-off points may lead to communication failure and a lack of 

shared situational awareness between care professionals. 

 

In Chapter 5 we aimed to explore to what extent SBAR(R) is used during referrals after training. At three 

measurement periods after the team training sessions, a 14-item self-reported questionnaire was completed 

by senders of information; primary-care midwives (N=120) as well as recipients of information; obstetricians 

(N=87) and clinical midwives (N=46). We found no variation over time in use of SBAR(R) after the team 

training sessions. Overall, senders of patient information perceived a higher use of S-B-A-R compared to 

recipients of patient information, while the use of a Read-back showed opposite results. Lack of routine 

was frequently mentioned as a barrier to the use of SBAR(R) and increased attention should be paid at the 

components Recommendation and Read-back to improve implementation. 

PART 3: Patients’ perspective
Experiences with care during childbirth from a patients’ perspective is described in Chapter 6. In this 

chapter we focused on the relationship between continuity of care and patient experiences with childbirth. 

Continuity of care is often studied involving an ongoing relationship between a single care professional and a 

patient. However, in an interdisciplinary team often multiple care professionals are involved, especially during 

patient referrals. Therefore, we aimed to investigate the relationship between informational and management 

continuity of care and patient experiences. A 16-item questionnaire was provided by nurses, after childbirth 

and before discharge, during four two-month periods in five hospitals. In total, 545 women were included. 

On average, women gave their experience with childbirth a score of 8.2. We found no difference between 

women who were referred during childbirth from primary-care midwife services to care led by obstetricians 

and women who were not referred in the overall experience or the relationship with the perceived continuity 

of care. In both groups, this relationship was strongly influenced by consistent advice and personal attention 

from care professionals. The results underline the importance of a focus on informational and management 

continuity of care in an interdisciplinary team of obstetrical care professionals. 

In Chapter 7 we have studied the effect of the intervention on adverse perinatal and maternal outcomes. We 

used national registry data from women who gave birth in one out of five LOCs with date of birth between 

1 January 2012 and 31 December 2015. Because the focus of the intervention was on collaboration and 

communication during patient referrals, we selected only women who were referred during childbirth from 
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primary-care to secondary or tertiary care. Adverse outcomes were assessed using the Adverse Outcome 

Index (AOI-5), a composite measure involving; intrapartum or neonatal death, admission to neonatal intensive 

care unit, APGAR <7 at 5 minutes, postpartum haemorrhage and/or perineal tear. In total, an AOI-5 score was 

reported in 11.3% of the study population. No significant difference was found in the incidence of the AOI-5 

score after the intervention compared to before the intervention (OR: 1.07: 95%CI 0.92 – 1.24). Thus, we 

found no effect of the intervention on adverse perinatal and maternal outcomes for women who were referred 

during childbirth.

In conclusion, the answer to the question whether we found an effect of the intervention described in this 

thesis is yes and no. We did not find an effect of the intervention on patient outcomes. However, we did find 

relevant results on care professional level. We have discussed the following implications for practice. First, 

a focus on aspects of informational and management continuity of care has become increasingly important 

during the transition towards integrated maternity care in the Netherlands. Consistent advice from care 

professionals not only influences patient experiences, it is also of influence on the decision-making process of 

care professionals during patient referrals. This implies that professional guidelines need to be well attuned. 

Second, other elements of interprofessional collaboration include (discrepant) perceptions of collaboration. 

Changing perceptions of care professionals and building awareness of each other’s roles is a long-term 

process which could be facilitated by CRM team training. As the effect of team training interventions on 

behavioral change is still limited, more attention for understanding each other’s roles and expertise as well 

as mutual goals may improve the outcomes. Third, the organization and implementation of team training 

interventions require adjustments to local practices and involvement of relevant stakeholders. Moreover, to 

support implementation repetition of the CRM tools and SBAR(R) procedure is necessary. Repetition should 

focus on practical aspects, including procedure and policy, as well on the theory and background explaining 

the added value for patient safety. Care professionals highly valued the intervention and results showed that 

effective interprofessional collaboration and communication cannot be taken for granted. Therefore, is it 

necessary that team training is embedded in every organization to support interprofessional collaboration and 

communication in daily practice.
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