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Improving interprofessional collaboration and communication in maternity care has become a central 

component of quality of care improvement initiatives. This 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.1 Increased patient referrals during pregnancy and childbirth further highlighted 

the need to focus on teamwork. Crew Resource Management (CRM) team training is a well-known method 

to support aspects of teamwork. Team training seemed most effective when implemented as a bundled 

intervention with other methods, such as checklists, reminders or handover mnemonics to improve 

collaboration and communication in practice.2 Although CRM team training is being applied in various 

healthcare settings, evidence on the effectiveness on patient outcomes was limited.

The objective of this thesis was to study interprofessional collaboration in maternity care and the effectiveness 

of a bundled intervention consisting of CRM team training aimed to improve interprofessional collaboration 

and the SBAR(R) tool for structured communication during patient referrals. By collecting data on multiple 

measures over a long follow-up period we aimed to increase understanding of the impact and effectiveness 

of common improvement initiatives. This thesis was based on results of the multi-center LOCoMOTive (Local 

Obstetrical Collaboration Onsite Teamtraining effectiveness) study. The chapters in this thesis have been 

divided in three parts; a study protocol and interprofessional collaboration in maternity care and effects 

of the intervention on care professional level as well as on patient level. A reflection on interprofessional 

collaboration in maternity care and the impact of the intervention (CRM team training paired with the SBAR(R) 

tool for structured communication) is the focus of this chapter. In addition, methodological considerations are 

discussed and implication for practice and future research are proposed.

REFLECTION
Interprofessional collaboration in maternity care

During patient referrals, obstetrical care professionals from primary-care as well as secondary- or tertiary 

hospitals based care need to collaborate effectively. To ensure patient safety, it is important that ideas about 

patient care needs and perceptions of collaboration among care professionals are aligned. In Chapter 3 

we found misaligned perceptions between care professionals on items related to communication, 

accommodation and isolation. Overall, obstetricians rated their collaboration with clinical midwives, 

nurses and primary-care midwives more positively than these three groups rated the collaboration with 

obstetricians. These findings are in line with previous research on interprofessional collaboration in other 

healthcare settings.3,4 Different characteristics of the maternity care system in the Netherlands may explain 

some misaligned perceptions. For example, differences between professional cultures of midwives and 

obstetricians, collaboration in various frequencies and team compositions as well as geographical distance 

between primary-care midwives working in the locality and a hospital setting have been cited as important 

barriers to interprofessional collaboration.5 Based on the results in Chapter 3, especially discrepant 

perceptions for the isolation subscale, which is about sharing opinions, discussing new practices and 

respecting each other, indicate a potential for improving collaborative practice. 
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Team members who feel isolated, or lack a sense of cohesion, are less likely to meet team goals.6,7 Cohesion 

drives team members to work together, which becomes more important in the current transition in the 

Netherlands towards integrated maternity care. An integrated maternity care system is aimed at patient-

centered care by a multidisciplinary approach which enables continuous monitoring of outcomes and 

experiences to improve quality, effectiveness and efficiency of care.8 A care standard has been adopted 

which outlines the general framework of this care system. It is expected that an integrated care approach 

will decrease the referral rate, but will cause an increase in the frequency of consultations between care 

professional. This transition includes a shift of tasks and responsibilities between care professionals.8 

Awareness of discrepant perceptions of interprofessional collaboration is important, as this process towards 

integrated care increases the need for shared team goals to improve continuity of patient care.

A qualitative study on opinions of obstetrical care professionals about integrated care showed that patient-

centered care as well as continuity of care are seen as important characteristics of an integrated care system. 

However, both midwives and obstetricians are afraid to lose their autonomy.9 Three aspects of continuity 

of care can be distinguished. These aspects involve relational, informational and management continuity 

of care.10 Many studies have focused on relational continuity of care, referring to an ongoing relationship 

between a patient and single care professional.11,12 Though, in integrated care models the information and 

management aspects of continuity of care are equally important. In Chapter 6 we have focused on these 

aspects of continuity of care. We found a positive relationship between informational and management 

continuity of care and patient experiences with childbirth. This relationship was strongly influenced by 

personal attention as well as consistent advice from care professionals. Amongst other things, this implies 

that professional guidelines between professions need to be well attuned which corresponds to findings 

from Chapter 4. In Chapter 4 we concluded that misaligned protocols of different professions can have 

consequences for the decision making process of patient referrals situations. Other examples of integrated 

care models in the Netherlands, such as diabetes care, have shown that clear agreements have to be made, 

‘who does what and when’, before performances can be managed.13-15 

For example, in 2007, an integrated programmatic approach to chronic diseases initially focused on diabetes 

care followed by other examples of complex disease management like chronic obstructive pulmonary disease 

and vascular risk management, involving a central role for primary-care professionals.13,16 These examples of 

integrated care models in the Netherlands provide additional insight in the development of interprofessional 

collaboration. Reported barriers in studies including collaboration between different echelons of care, 

including primary-care, are related to hierarchy, challenges of definition and awareness of one another’s 

roles, competences and responsibilities as well as shared information.17 To enable shared information, 

an integrated registration systems appears to be essential.13,17 Clarity about each other’s expertise, roles 

and tasks as well as multidisciplinary evidence-based guidelines and protocols are also reported as crucial 

elements of collaboration in diabetes disease management. In addition, a multidisciplinary evidence-based 

care standard that can serve as a framework is perceived to contribute to the quality of care.13-15 According 

to members of teams involved in improving chronic illness care, the effectiveness or perceived mutual gains 

of teamwork is a prerequisite for collaboration and is associated with a greater number of changes made to 

improve care.18 These studies underline the complexity of interprofessional collaboration in integrated care 
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settings that involve primary and secondary (or tertiary) care systems. Discussing discrepant perceptions of 

interprofessional collaboration and shared protocols to improve continuity of care are some aspects which 

need to be taken into account to improve collaborative practice. 

Effectiveness of CRM team training

In recent years different reviews on the impact of CRM team training have been published.19-21 The authors 

share comparable conclusions and state that there is insufficient evidence to support an effect on clinical care 

outcomes or long term impacts. In Chapter 7 we studied the effect of a bundled intervention consisting of 

a CRM team training and the SBAR(R) tool for structured communication, on adverse perinatal and maternal 

outcomes. A composite measure, the Adverse Outcome Index, has been used to compare the effect of 

the intervention between three study periods - before, during and after the intervention. This study built on 

previous research by incorporating a paired-intervention and repetitive training. Yet, we found no significant 

effects of this bundled intervention on patient outcomes.

Lack of an effect of CRM team training on patient outcomes in this study may relate to the intervention 

format. In total, 49 team training sessions were organised for 465 care professionals (75.5% participated). 

Reactions to these sessions were positive, as described in Chapter 7 an overall mean score was reported of 

7.7 on a 10-point Likert scale. The study in Chapter 5 showed that the introduction of SBAR(R) was perceived 

as relevant and useful for daily-practice. We included measures related to the four levels of Kirkpatricks’ 

framework to evaluate the different effects of the intervention. This framework is widely used and evaluates 

sequentially effects on reaction-, learning-, behaviour- and results level.22 We found no significant differences 

between the five LOCs related to patient outcomes. Apparently positive initial reactions to the intervention 

did not translate to an effect on patient outcomes.

The intervention was supported by additional Train-the-Trainer sessions and by local project teams. Still, the 

perceived uptake by senders and recipients of information during patient referrals did not change over time 

as reported in Chapter 5. Overall, senders of patient information perceived a higher use of SBAR compared 

to recipients of patient information, while the use of a Read-back showed opposite results. All respondents 

reported higher percentages adherence to using Situation, Background, Assessment compared to a 

Recommendation and Read-back. These findings are in line with results of a study of Smith et al (2018).23 

In Chapter 5 lack of routine was frequently mentioned as a barrier to using SBAR(R). This indicates that 

the intervention has not led to the behavioural change we aimed for with the intervention. These results 

are limited to self-reported communication, as no results are available on effects of the intervention on 

interprofessional collaboration in this study. The limited results on Kirkpatrick’s level three - behavioural 

level, partially explain the lack of effect on level four – results on patient outcomes. Taking this into account, 

increased attention should be paid at effects on care professional level before expecting patient level effects.

Effectiveness of CRM team training is also influenced by contextual factors as well as different aspects of 

interprofessional collaboration. Although we did not find significant differences between locations, we 

must acknowledge that there were differences in implementation strategies, organisation and local training 

118 Why Teamtraining?



initiative, e.g. acute care situations. As mentioned in the previous section, change in behaviour is more likely 

when care professionals perceive mutual gains of teamwork. The CRM team training sessions contributed 

to a shared goal and showed common interest to improve collaboration and communication during patient 

referrals. Besides the introduction of SBAR(R), different aspects related to interprofessional collaboration were 

addressed as shown in Table 1 in Chapter 2. For example, plenary sessions and group discussion included 

subjects like; characteristics of teams, the importance of shared goals, performance limiters as well as 

facilitators and barriers to current referral practices. However, CRM team training involves additional aspects 

of teamwork and focuses on the nature and detection of human error. These components are interrelated, but 

do not entail essential components of interprofessional collaboration in integrated care models, like definition 

and awareness of one another’s roles, competences and responsibilities. Attention for these aspects is 

necessary to achieve change on behavioural level. 

In addition, a central component of CRM team training is situational awareness. In theory, CRM team 

training sessions, and the SBAR(R) tool for structured communication focuses on team behaviour to improve 

shared- or team situational awareness. Optimal understanding of a patients’ situation will influence team 

performance and the decision-making process.24 In highly effective teams, decisions should be based on 

information derived from all team members. This does not entail that all information needs to be shared with 

every involved care professional. Rather, it requires that situational awareness is shared only for those aspects 

that are relevant to the different team members.25 For example, this mechanism is reflected in the use of the 

SBAR(R) tool for structured communication during patient referral situations. A focus on situational awareness 

during patient referrals remains relevant in the transition towards integrated care. Since the number of 

consultations between care professionals is likely to increase and more intensive collaboration is required, a 

broader definition of situational awareness could be useful.

In 2006, Stanton et al proposed an alternative model to individual or team situational awareness, namely 

distributed situational awareness.26 This model focuses on a system level, including interactions between 

team members and their environment as well as technology, to understand how situational awareness 

evolves. The traditional approach focuses on individuals who together develop team- and shared situational 

awareness and suggests team members to understand a situation in the same manner. Instead, the 

distributed situational awareness model suggests that team members possess unique, but compatible types 

of awareness, based on personal experience, goals, roles, skills and education. Compatible awareness is 

what holds distributed systems like these together.25,27 This definition requires a different approach to CRM 

team training, however, does seem to relate to characteristics of interprofessional collaboration in integrated 

care models. The transition towards integrated care will likely result in more consultations between care 

professionals in a ‘distributed’ team, which requires intensive collaboration as well as enhanced technology 

such as integrated registration systems. Therefore, due to the increasing complexity of the organization of 

maternity care, we may adjust the interpretation of situational awareness in obstetrical teams to distributed 

situational awareness. 
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METHODOLOGICAL CONSIDERATIONS
In this section, some methodological considerations are addressed, related to study design, measures and 

implementation strategies.

A stepped wedge design has been used to sequentially implement the intervention in five Local Obstetrical 

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

switch from control to intervention conditions at different time points.28 The fact that the intervention periods 

did not coincide was a practical and organizational benefit of the stepped wedge design, since there was 

additional time to prepare the team training sessions as well as the measurement periods in collaboration with 

the project teams. Also, due to this design there was no need to include a control group, in contrast to classic 

randomized controlled trial designs. In a stepped wedge design, the time that a cluster, in this case an LOC, 

has not started the intervention represents the control time. However, this also has an important drawback. 

There is much debate about approaches for statistical analyses. In this thesis, the analyses in Chapter 7 were 

based on the stepped wedge design. Since there were no repeated measurement we were able to perform 

logistic regression analyses. Currently, there is no consensus how to deal with time differences between 

intervention periods, especially with repeated measurements, in analyses of a stepped wedge design.29,30 

We included multiple measures to study interprofessional collaboration and communication as well as 

the effects of the intervention. Mainly, these measures included quantitative questionnaires. The use of 

quantitative measures has various benefits. For example, we were able to use validated questionnaires, such 

as the Safety Attitudes Questionnaire (SAQ) as well as the Interprofessional Collaboration Measurement Scale 

(IPCMS). In addition, respondents were able to choose their own moment to fill in the questionnaires, within 

a timeframe of two months. However, this flexibility also has a downside. It is easy to neglect an invitation 

to fill in an online questionnaire and, therefore, difficult to maintain a high response rate. For example, the 

response rate for the IPCMS completed before the team training sessions was 80.8%. However, during 

the implementation phase the response rate for the SBAR(R) questionnaire declined from 43.5% to 34.3% 

for senders of information and 50.9% to 23.6% for recipients of information during patient referrals. We 

intended to limit the frequency of measurement periods and therefore combined multiple questionnaires 

per measurement period. As a consequence, time to fill in the survey was approximately 20 to 30 minutes. 

Looking back, this length may have been an additional barrier to respond to the survey. Another limitation is 

that we had to rely on self-reported use of SBAR(R). It was not feasible to include more objective measures of 

SBAR(R) use. For example, recordings of telephone conversations to analyze communication during patient 

referrals or video analyses to study behaviour. In future research these measures would be a valuable addition, 

in addition to the use of questionnaire on perceptions of culture, collaboration and communication. 

A focus on interprofessional collaboration and communication between care professionals in primary-care 

as well as hospitals is a relevant and unique feature of this thesis. Often studies on effectiveness of team 

training include teams working in the same department or location. Since the composition of teams is 

not always limited to these settings, it is important to perform research on team effectiveness, including 

teams of care professionals working at multiple locations. However, the geographical distance is also a 

limitation for research. For example, it is difficult to reach all care professionals at different locations and align 
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implementation strategies. In every project team, at least one primary-care midwife was involved. She was a 

representative of multiple practices, in contrast to the care professionals of one obstetric department. Within 

one department, there are various ways to gain attention for implementation strategies and to reach many 

care professionals at once, which is hard to achieve for primary-care midwives working in different practices. 

We choose a passive role for the researchers to create ownership for implementation in the LOCs and to avoid 

becoming part of the implementation process due to interferences. In future research, more attention could 

be paid to variation in implementation strategies by using qualitative research.

IMPLICATIONS
Based on this thesis, various implications can be described for practice and future research.

Practice

A focus on continuity of care has become increasingly important in maternity care in the Netherlands. 

This involves relational continuity between a patient and a single care professional, as well as informational 

and management continuity of care. These three aspects are known to have a positive influence on patient 

experiences with childbirth. One of the factors which influences this relationship is consistent advice from care 

professionals. Consistent advice 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. We found different cut-off points in the assessment of failure to progress in the first stage 

of labour, which may lead to communication failure and a lack of shared situational awareness between 

care professionals. To improve collaborative practice and continuity of care, alignment of professional 

guidelines is necessary.

Other elements of interprofessional collaboration in integrated care models 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. CRM team training addresses multiple 

aspects of interprofessional collaboration, barriers as well as facilitators. Effectiveness of perceived mutual 

gains of teamwork is related to improved attitude towards change. As the effect of team training interventions 

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

well as mutual goals may improve outcomes. This can be incorporated in team training sessions by improving 

the preparation phase, including insight into discrepancies and the status of interprofessional collaboration to 

enhance readiness for behavioural change.

The organization and implementation of team training interventions require adjustments to local practices. 

To achieve this, involvement of all relevant stakeholders from the start is necessary. These stakeholders are 

equally important and play an important role in keeping implementation on the agenda. It is challenging to 

create this in distributed teams as well as in a dynamic context with other organizational challenges, without 

active involvement of multiple care professionals representing all stakeholders. Repetition of the CRM tools 

and SBAR(R) procedure is one of the most cited suggestions by respondents to improve implementation. 

Repetition should focus on practical aspects, including procedure and policy, as well on the theory and 

background explaining the added value for patient safety.
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Research

In this thesis, the evaluation framework of Kirkpatrick has been used to evaluate team training effectiveness, 

comparable to other studies. Limited results on behavioural level, may explain the lack of effect on patient 

outcomes. Therefore, more attention for measures on team and behaviour aspects is recommended. 

These measures should include quantitative questionnaires as well as qualitative methods. Quantitative 

questionnaires should be as concise as possible and distributed via the project team members to maintain 

a high response rate. Qualitative methods could increase insight into characteristics of interprofessional 

collaboration as well as perceived changes in team behaviour after CRM team training. Moreover, a better 

understanding of variation in implementation strategies could be achieved by using qualitative methods.

Finally, the increasing complexity of collaborative practices seems to require an alternative definition of 

situational awareness, namely distributed situational awareness. Currently, CRM team training focuses on 

individuals who together develop team- and shared situational awareness and suggests team members to 

understand a situation in the same manner. Rather, distributed situational awareness focuses on compatible 

awareness. The transition towards integrated maternity care will likely results in less referral situations and 

more consultations between care professionals requiring compatible expertise. It would be interesting to 

expand research on the definition of distributed situations and how to integrate this in CRM team training, as it 

represents current developments in health care. 

WHY TEAMRAINING?
In conclusion, we aimed to study interprofessional collaboration in maternity care and the effectiveness of 

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

for structured communication during patient referrals. The answer to the question whether we found an 

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

therefore, that is not an argument to invest in CRM team training. However, we did find relevant results on 

care professional level. Care professionals highly valued the intervention and results showed that effective 

interprofessional collaboration and communication cannot be taken for granted. Changes in perceptions of 

interprofessional collaboration, formulating shared goals and increased understanding of other professions’ 

roles and expertise are relevant features to enhance behavioural change in collaborative practice. Therefore, 

we posit that it is necessary that targeted team training is embedded in and across organizations to support 

interprofessional collaboration and communication in daily practice.
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