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ABSTRACT
Background: Communication failures during handover has long been noted as a threat to patient safety.1  Breakdown in communication among health professionals is reported to account for up to 85% of hospital sentinel events.1   Lack of formal structure and training in handover methods 53 as well as modes of communication including nonverbal behaviors 59 have been reported to affect the quality of information exchange in handovers. 59  The objective of this mixed methods study is to conduct a detailed analysis of handover content among physicians and among nurses on a Birthing Unit and to examine communication processes within these groups in order to identify gaps in the process. This may provide a basis for future development of standardized approaches and training efforts.
Methods: A convergent, parallel mixed methodology was used. The sample in this study comprises the nurses and medical obstetrical team in a hospital Birthing Unit in Hamilton Ontario. Phase one of the study involved initial observations of handover, performing a Delphi to gain consensus on handover content and creating a handover assessment tool. Phase two involved reliability testing of the tool and in phase three, twenty five paired nurse to nurse compared to medical handovers were video recorded, scored and correlated to participant questionnaires.
Results: Gaps in handover content were identified; the nurses achieved a mean score of 10.24 items compared to physicians mean score of 9.02 (correlation 0.582, p <0.01). This showed statistically significant differences in the items mentioned among the two groups 
iii
(t = 13.2,  p < 0.001). Nonverbal behaviors noted during handover observations revealed inconsistencies in conveying information, within and between the two groups. The findings of this study contribute to a better understanding of handover gaps, has implications to other health team practices and highlights the need for standardized processes, training and policy development.
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CHAPTER 1: INTRODUCTION
1.1 Background
          Handover is the transfer of information, responsibility and authority from one provider to the next, during transitions of care across shifts and hospital departments. 1,2,4   This transfer of information can be written or verbal among staff across shifts or across hospital departments and is critically important as it creates a shared understanding of the patient’s condition, thus impacting on care decisions and care planning for the patient.   Despite the critical nature of this information sharing, it is not uncommon in some settings, to have independent, siloed handovers occurring; meaning that handover regarding the same patient is occurring simultaneously, independently among different health professional groups.  Siloed handovers increase the risk of misinterpretation of information between care providers.  This risk, in addition to the complexity of the environment, unit culture, lack of handover structure and human factors are all believed to contribute to misinformation during handovers.  2-4   This is believed to create gaps in understanding and ultimately affect the quality of patient care, treatment decisions and patient outcome. 3
          There have been publications citing adverse medical events identified in retrospective adverse-event analyses. 5-7   These studies validate the importance of patient handover as a critical time for patient safety, highlighting the problems that may occur when information is not be transferred accurately or missed altogether.8 – 12 One study found that a significant number of handover incidences involved incomplete handover or no handover at all. 14  

When handovers were not accurate, medical residents reported that they encountered high risk clinical situations while on duty for which their handover had incompletely prepared them. 13,14 
          Given the potential patient harm which might stem from these information gaps, handovers are considered to be a time of high risk . 15, 37 Handovers influence care decisions and are affected by barriers to safe and effective communication. 27- 36   Evaluation of the factors impacting handovers are confounded by the complexity of communication among health care providers.  Communication breakdown is influenced by the social, hierarchical culture of the work place, the lack of acceptance of structured handover processes, and the complacency of environmental distractions and interruptions. 27   In fact, literature on handover within critical care areas, medicine and interdepartmental transfers have shown that the communication process is variable, unstructured and error-prone. 20  
          Many studies have focused on specific areas such as the quality of medical information transfer, standardization of content using tools and checklists, types of media used that could enhance handover, and team function during handover. However, evaluations of any or all of these interventions and its direct association to patient harm are lacking. 15  In fact, these types of associations may be biased due to recall or hindsight  biases when reviewing events. 15  Rather, it would better to first understand the information that is and is not being conveyed in handovers as compared to what is perceived as critical.

1.2 Thesis Rationale
          The siloed approach to handover is the culture of the workplace at the study hospital. The Birthing Unit is a fast paced area with high patient turnover and a variety of disciplines working within it. In order to unravel any gaps in handover practices, it will be necessary to observe handovers within both disciplines who handover information in this clinical context. Therefore, nurses and physicians will be observed to understand any cultural aspects that may influence how handover occurs. It will also be necessary to assess the environment within which handover is given and what the staff perceives as barriers or distractions during handover.
           Research has demonstrated that handovers do not often follow a systematic order; they are often informal and are not guided by available documentation.13,16-19  Gaining a better understanding of how content items in handover differ between doctors and nurses or how they are guided in their handover is important in order to best understand how to mitigate information gaps.
1.3 Objectives          
          The thesis will focus specifically on handover in obstetrical contexts; however it is important to consider handover literature in a similar clinical environment to labour and delivery context. Similar environments include the emergency and operating room. Like obstetrics, the emergency room environment has a rapid patient turnover.  The handover of operating room staff to recovery room or recovery room staff to intensive care is similar to labour and delivery in that interaction with the patient may be brief before the patient is transferred to another unit. Quick turnovers in cases make patient unfamiliarity an added risk.   Any break in the continuity of the information that is transferred is detrimental to safety, and may cause preventable adverse events and mortality. 9, 38-43, 45                 
           In the clinical area of obstetrics at the study hospital, handover of a woman who is  admitted for labour or is a scheduled caesarean  section, occurs between outgoing and incoming nurses and a separate handover of the same patient by the outgoing and incoming medical team in a different location in the hospital.  Since patient care is multi-disciplinary team-based it is important to understand the perspectives and issues within each profession. This interprofessional perspective will allow an analysis of differences that may exist in the content of handovers between the two disciplines. Siloed handovers increases the frequency of patient information exchange and potentially increases the risk of having doctors and nurses not sharing the exact information and may lead to increased error from losing essential information. The other issue is that doctors and nurses may not share the same understanding of the current situation of where the woman is in her care journey.   Ultimately, this can affect care planning and thus delay interventions and may lead to increased length of stay. Currently, there is no literature that has made comparisons of handover content between doctors and nurses in a specific clinical setting like obstetrics. Moreover, there are no studies that have explored handover gaps using a mixed methodology with an interprofessional focus on quality improvement.
1.4 The siloed nature of handover
           Siloed communication processes add to the complexity of information transfer.  In a series of interviews, 44 researchers have attempted to explore health care provider’s experiences with handover.  Similar to other studies, these authors found that in both written and verbal handovers, missing and/or unclear communication was a prevailing theme. Health care staff interviews revealed that misunderstandings were common among care providers regarding treatment plan of care. They attributed these misunderstandings to unstandardized handovers that were carried out in silos.  The authors suggest that 
“future research is needed to look deeper into a more systematic way to  calculate the differences and similarities across informants, departments and handover types” (50, p. 446)

          Within the study hospital, as mentioned, there is currently a culture of siloed communication. Two senior staff nurses and two senior physicians were asked about separate handovers during an informal interview on the Birthing Unit prior to the study.  Three reasons why their handovers occur at different times and locations were conveyed. The first revolves around the desire to create a culture of learning in the physician context.  The medical team which has work hour limitations, allots time for teaching at 7:00 am and handover at 7:30 am. Nurses on the other hand, start their shift at 7:00 am when the incoming team arrives.   The second reason is policy requirements differ between the two professions. Nurses, at this hospital, are mandated to do a bedside safety checklist during the handover between outgoing and incoming nurse. Physicians, on the other hand, have no such requirement and therefore may have less structure in their handover. Third, there is a culture of belief that two different specialties need to know different things about the patient. For example, it is believed by the nurses interviewed that nurses use more of a story telling format in handover and tend to tell more than just clinical facts. Nurses will likely talk more about family supports, pain and comfort whereas physicians will likely stick to a succinct, clinical detail focus on handover. The physicians interviewed echoed the same thoughts however they believed that some details such as allergies of the patient or isolation risk details are better left with the nursing staff and don’t necessarily need to be repeated.  Therefore two different handover times, locations and handover styles, occur. These combined factors potentially increase the risk for miss-matched or inconsistent information among the care providers.
          To best understand the quality of the information conveyed, a checklist of critical content for obstetrical handovers must first be developed.  Measures of communication processes are needed to understand the current environmental factors surrounding handover, and process of handover. This may provide the basis for the development of standardized approaches and training efforts.  
        1.5  The importance of measurement in clinical handover:
          The ultimate goal from a patient safety perspective is to standardize handover methods in a manner that ensures accurate and timely information between members of the multidisciplinary team caring for the patient. The first step is to identify potential communication gaps by exploring what differences exist in the information transferred within the two disciplines. Although handover content is largely unique to each medical specialty, handover strategies driven by patient safety principles can be applied equally to all disciplines. It is worthwhile to explore the uniqueness of an individual specialty such as obstetrics where team engagement during measurement may allow for members to feel empowered and accountable for any process improvements that the study may generate. 
        1.6   A conceptual framework for measuring clinical handover
           A literature search was performed to find a conceptual or theoretical framework to underpin this study to understand quality or measurement aspects of handover in different professions.  A hybrid framework 50 which is a combination of two existing frameworks was developed and was thought to best suit this study due to the complex nature of handover and factors that impact it.  It includes Donabedian’s model 51 for evaluating quality (Appendix A) and a normative model 52 applied to primary healthcare (Appendix B).  The Donabedian model is one used to help evaluate quality in healthcare as it relates to structure, process and clinical outcome.  The normative model identifies aspects of group function and how it relates to team effectiveness, and organizes those factors to make them useful in evaluating strengths and weaknesses of task-performing teams. This combined framework fits nicely as it helps to underpin the review of handover practices and identification of gaps.  Three key areas of evaluation outlined in this framework are; information, responsibility/accountability and systems during handover. These areas of focus take into account policies, practices and evaluation as they relate to the patient, the practitioner, and the hospital. (Appendix C for combined framework.)
          This framework will underpin phase one of the study to help assess and answer what information is transferred during handover. This will help set the stage for future research on whether policy regarding information transfer will influence practice in clinical handover or determine whether standardization of methods of information transfer will influence practice in clinical handover. 50  This framework will help the primary investigator identify any gaps in the responsibility and accountability aspects of clinical handover and thus identify any process improvements.  As research has previously indicated, many health care organizations do not have an adopted systematic approach to handover. 50   Lack of corporate handover methods may result in suboptimal practices of responsibility and accountability in handover. There is some evidence that unclear systems of accountability and responsibility lead to inadequate escalation of patient care concerns, ultimately compromising quality of care. 53 
“Research to survey current practice, with different models of handover with  the aim of developing effective systems of accountability and responsibility alongside policies to enforce them, is vital”  (50, p. 275)
          
          This framework may help inform an effective method of inter-disciplinary team training to influence practice in clinical handover 50  The authors of this combined model propose that evaluation of handovers using this framework may help determine and standardize the competencies required for clinical handover within existing credentialing systems.58   This is relevant to health professionals education and curriculum design since structured handover methods is not a universal requirement at the study hospital nor is it a  nursing or medical mandated competency during training,
          In addition to the theoretical framework described above, it was felt that quality of information transfer (that can be gleaned from participant questionnaire data) may not only be influenced by cultural practices within a department such as the Birthing Unit but can also be influenced by behaviours of nonverbal communication.  Assessment of nonverbal communication will be added to information or “handover content” metrics.  Four patterns of nonverbal behavior have been studied and can impact quality of information transfer in handover. 59   Joint focus of attention, poker hand, parallel play and kerbside consultation patterns will be coded when observing the handovers.  These theoretical and perspective lenses were used to guide the development of the methodology and interpretation of the outcomes. 
          1.7 Summary
	        In summary, this thesis sought to understand five study questions: what are specific content items of an obstetrical patient handover is considered by a multidisciplinary team to be important? What areas of content are covered by physician teams versus nurse to nurse in obstetrical handover?  Can observed behaviors of communication be measured in either a physician team handover or a nurse to nurse handover? What perceptions do doctors and nurses have about the quality of the handover they give and receive? To what extent do the observations collected elaborate or support the perceptions of the health professionals involved in the handover?  
CHAPTER 2: METHODS
2.1 Mixed methods design
          The current mixed methods 23 study will examine similarities and differences in handovers of nurses compared to doctors in obstetrics.  It will also examine each discipline’s perspective on the quality of information transfer.  The reason for choosing a mixed method approach will be discussed.  Mixed methods research has a long history of debate because some believe that combining two methods with different ontological assumptions is not legitimate. 23  That is, the quantitative assumption is that the nature of reality is found through data that is objectively captured, free from interpretations of the participants themselves. 23 Quantitative purists (positivists) believe that the inquiry of social science should be context-free and the observer should be separate from the entities that are the subject of observation.  The positivist paradigm supports that there is a singular and universally accepted truth. 22  
          In the qualitative paradigm, the researcher believes that one cannot separate oneself from what is known and that the investigator and the subjects are linked. The qualitative purists (constructivists or interpretivists)  refute positivism because they believe that time or context free generalization about a social science is not practical or realistic and it cannot be reduced to a cause and effect relationship. 21  The observer is integral to the exploration of social phenomena.  The qualitative researcher works closely with the subjects to inductively generate theories from the data collected.
          Increasingly, mixed methodologists are finding their way into supporting the understanding of health professions education and practice. This may be because reality of any social phenomena within a health discipline can best be studied if combined subjectively through the meanings and understandings developed within the group being studied but allowing the use of quantitative methods that ensure validity, reliability and generalizability. Mixed methods research will allow for a more in-depth exploration of handover, its intricacies and may begin to inform appropriate, specific and relevant strategies for improvement.  More importantly, this research may inform health professions’ education in the area of handover. 
         Some refer to the mixed method researcher as a pragmatist. This definition is felt to suit the principle investigator of this study because a pragmatist is one who uses method and philosophy to make an attempt to fit together insights gained from both quantitative and qualitative measures.20  Neither positivist nor constructivist paradigms fit in the mixed methodology. 24  Rather than being restricted to a particular methodological approach, the pragmatist is at liberty to use a variety of research methods in order to answer the research question. It is important to note that although communication content and processes during handover is being studied both qualitatively and quantitatively, each design will examine the phenomena from different perspectives. The data from each will be triangulated between two sets of results. Triangulation facilitates validation of data through applying different research methods when studying the same phenomenon.
          In this study, a convergent parallel mixed methods design is used.  Here, both quantitative and qualitative data are collected at the same time, in parallel, are analysed separately then integrated for the final interpretation of the results.23
2.2 Convergent Parallel Approach
          A convergent parallel approach was best suited for this study.  Two other mixed methodologies were considered; explanatory and exploratory sequential mixed methods.  Both of these are more time consuming.  Because the study participants involve a large number of student and resident learners, each phase of either explanatory or exploratory design would include a totally different set of subjects thereby affecting the validity of the results.   In the explanatory sequential design, the qualitative questions narrows the scope of the quantitative questions and a result, a comparison of results will be difficult to make because the results would have been drawn by different subset of medical staff 23     In the exploratory design, the two data sets are not compared in the interpretation because they are typically drawn from different samples.23  This would not fit the purpose of this study since the goal is to make comparisons among a set group of participants. A limit should not be placed on the types or amount of open-ended questions that the learners will be asked after their handovers
          The assumption in a convergent parallel approach is that both types of data collection (quantitative and qualitative) will be collected from the same sample of participants and yield different types of information as guided by the perspectives of the participants themselves.23 Both quantitative and qualitative data were collected in parallel, analysed separately, and brought together to broaden the conclusions.
2.3  Phases of the Study 
          The following methods section will be broken down into three phases undertaken in this study.  Phase one included three parts; initial observation, developing content items for a handover tool and conducting a Delphi. Phase two of the study involved inter rater reliability testing involving first, selection of raters followed by the education given to the raters. The third phase of the study was data collection. This will be described in four parts; the sample selection, determining sample size, ethics and finally, the data collection methods will be outlined.
2.4 Phase One
2.4.1  Initial Observation  
          In order to become familiar with the content and communication processes involved in obstetrical handovers at the study hospital, a convenience sample of five handovers among nurses and five handovers among the medical team were observed. The observations were done to get a sense of the locations of handovers, the communication style used, any challenges to information exchange and the typical environment at the time of handover. 
          Another important reason for being present in these handovers was to overcome the Hawthorne effect where medical or nursing staff may improve their behavior in response to their awareness of being observed. 60  Sitting in on a variety of handovers would allow the staff to get used to the researcher being present. Even though the researcher is well known to the medical and nursing staff, the repeated presence might make the actual recording less intimidating.  A few recordings were done with the investigator present to assess audio-visual quality before the actual recordings were done with solely the recording device present.
2.4.2 Building the handover tool
          To help inform handover content items, a literature review was done to take into account professional practice standards in Obstetrics (specifically around communication/handover), safety guidelines and systematic approaches that all have positive influences on handover quality. Patient safety literature on handovers informed the specific content items that are essential in handover; age of patient, allergies, infectious alerts, reason for admission, plan of care and identification of risk factors. 13,14, 16, 66,67
          The handover tool not only included content items, it also included aspects of teamwork, situational awareness, accountability and responsibility.  These aspects are supported by professional practice standards.   The ALARM course 69 (Advances in Labour and Risk Management) is one example of practice standards published by The Society of Obstetricians and Gynaecologists of Canada (SOGC). The course is rooted in emergency preparedness in obstetrical care and has a focus on communication. The chapter on communication specifically outlines key principles of nonverbal communication, precision in language, the environment in which information exchange occurs and effective listening. These principles align well with patient safety literature and handover, but also align well with the nonverbal behaviors mentioned as part of the conceptual framework of this study.  The MOREob Program 70 (Managing Obstetrical Risk Efficiently) is another example of practice standards that are delivered through an educational initiative, deeply rooted in patient safety.  Module 2 is dedicated to learning and practicing effective communication strategies. Handover or information exchange is highlighted. 
           Currently, the study hospital (where the principal investigator will collect the data)  has a systematic approach and policy for nurses around handover and information exchange. It is referred to as transfer of accountability 99 (TOA) which nurses follow at each shift transition point.   This is a checklist based handover (Appendix F) that follows a consistent format in order to highlight key areas of information to be handed over. This initiative was implemented by the study hospital’s Chief Nursing Officer and Quality Performance and Improvement Team. The patient safety concept of this initiative used only by the nurses at the study hospital, also informed obstetrical handover practices.  
  2.4.3  The Delphi 
          In order to answer the first question: what content of handover do doctors and nurses believe to be essential, a Delphi methodology was implemented. This method was developed in 1963 85, 86 and is still used today as a means of converging opinions and achieving consensus among a group of experts within a particular field. 87-89    The Delphi method allows for controlled, anonymous feedback in as many rounds as it takes to reach consensus.  Often, consensus is reached by round three or four. 89    Researchers suggested that the number of experts to pol is ten to fifteen if the background of the subjects is homogeneous. 89  
          The current study hospital has a multidisciplinary panel of twenty professionals (three obstetricians, two family doctors practicing obstetrics, two midwives, nine nurses, one nurse practitioner, one administrator, one manager and one educator ) working on a quality improvement and patient safety initiative in obstetrics, through a three year educational program (MORE ob).  It was convenient to solicit this homogeneous group as the panel of experts for application of the Delphi Method.  Monthly meetings, in addition to distribution list emails were used as a venue to educate this group to the purpose of this study and the importance of gathering information. The group was initially presented with a list of content items that may be included during an obstetrical handover (see Table 1).  For each item on the list, participants indicated whether the item should be incorporated into a handover by scoring it a 1 (strongly disagree) or 5 (strongly agree). 
  Table 1.  Handover content Item list used for the Delphi
Please take a few minutes to look at the following list of items that may be included in a handover between care providers for an obstetrical patient. The items listed below are elements of handover that include specific clinical information regarding each patient. Non-technical skills such as communication, teamwork, situational awareness, accountability and responsibility are also included in this list. 
Please give a score between 1-5 on each item.  1 (strongly disagree that it be part of handover) and 5 (strongly agree that it should be part of handover).  1 (strongly disagree)   2 (mildly disagree)   3 (neutral)   4 (mildly agree)   5 (strongly agree)


Clinical information between outgoing and incoming team/professional:
Pt. Name/age						1 	2	3	4	5
GTPAL							1	2	3	4	5
Care provider (most responsible provider)			1	2	3	4	5
Allergies							1	2	3	4	5
IPAC alerts						1	2	3	4	5
Maternal Hep B status, HIV, VDRL				1	2	3	4	5
Maternal blood group					1	2	3	4	5
Current status of the following discussed:
Type of delivery planned					1	2	3	4	5
Time admitted to unit					1	2	3	4	5
Progress							1	2	3	4	5
Plan of care						1	2	3	4	5
Analgesia						1	2	3	4	5
Support in labour						1	2	3	4	5
Social aspects are discussed:
SW consult of any kind					1	2	3	4	5
Maternal drug use					1	2	3	4	5
Anticipated Baby Care:
GBS screening: prophylaxis				1	2	3	4	5
Hep B 							1	2	3	4	5
Maternal fever: plan of care				1	2	3	4	5
Communication aspects:
Handover is written					1	2	3	4	5
The person taking on responsibility of the pt. has
time to ask questions					1	2	3	4	5
           
          Three additional items that had not been included in the initial Delphi round (time admitted to unit, support in labour, maternal drug use) were felt important by the expert panel to be included in round two. This was agreed upon by the expert panel because these factors were identified as gaps in local practice and they inform the progress of labour, care interventions (time admitted) and being proactive with any social needs.  Since communication processes around teamwork, situational awareness and accountability were discussed in our MOREob Module 2, the panel agreed that these are important elements and should be part of any handover. (Table 2)
Table 2.  Additional items 
Teamwork:
The leader of the team for the oncoming shift is
 Identified					1	2	3	4	5

Situational awareness:
Concerns about risks to patient are raised		1	2	3	4	5
The outgoing team/professional provides a clear 
assessment of the clinical situation in which the 
new team will be working				1	2	3	4	5


Accountability/responsibility: 

Tasks to be completed are clearly assigned to the      1              2                3             4              5
 Incoming professional/group
 
2.5:  Phase Two 
From the Delphi, all content items agreed upon made up the components of the Handover Assessment Tool. This pilot tool would be the template to capture both content and process elements of handover when observing nursing and medical handovers (Table 3). As the participant questionnaire was going to measure participant’s perceptions of distractions, accountability/responsibility, time to ask questions and situational awareness, these elements were added to the handover assessment tool as well.
Table 3.  Pilot Handover Tool 
Please place a number in each box (1=yes, 2= no and 3=unable to decipher)  Rater’s name: 
	Medical handovers
	Patient identifier  (room #, first or last name)
	How many babies woman has or # of pregnancies  (“G2”, “primip”, “mulitp”
	 Allergies mentioned
	Infection control alerts mentioned
	Mention of Hep B status, HIV, rubella immune, 
	Group B strep status (mention of antibiotic prophylaxis)

	Mention of maternal fever being treated with antibiotics
	Any mention of time admitted to unit or when “she came in”
	Type of delivery planned  (vaginal, c section)

	Progress/Plan of care (membrane status, cervix, needs to be checked/reassessed, oxytocin pump to be increased or decreased, consult needed, transfers etc.. 

	Case #1


	
	
	
	
	
	
	
	
	
	



	Any maternal drug use history
Any mention of narcotics used (not including epidural)
	Any mention of support person in the room with her ( partner, husband, mom, friend, doula etc)
	Pain relief measures  (any) including epidural
	Social work consult mentioned or social history or social concerns
	Distraction pagers
	Distraction phones
	Distraction people
	Receiver of handover has time to ask questions or clarifies any information
	Concerns about pt. Risks are raised



	Person handing over gives clear assessment of current clinical presentation or situation
	Tasks to be completed ( like blood work or follow up on blood work, reassessment) are clearly outlined to oncoming person or group
	Written format used to guide handover (pt. Care notes or systematic tool used)
	Handover verbal (from memory)
	Any effort made to overcome distractions?  



2.5.1 Inter rater reliability of the tool: selection of the raters:  
          Reliability testing on the tool was done using four raters. Three are clinicians, however they do not have specific obstetrical experience and the fourth rater has relevant experience.  This decision was made by the principle investigator in order to learn if anyone with sufficient knowledge could use the tool as an assessment of handover. An obstetrician was not chosen because he or she may have had a bias toward the quality of the recorded handovers videos used for reliability testing.  This limitation will be discussed in Chapter 4. In order to remove any potential biases, the raters that were chosen have many years of clinical experience in acute care and they also have experience in education, quality and improvement initiatives.   Investigator triangulation is the use of multiple observers or coders. This helps to remove potential biases that can occur in a single rater study 54
          The first rater is a Clinical Nurse Specialist in patient education, who works at the study hospital.  She has over 25 years experience in nursing.  She has extensive experience in developing educational tools and programs for specific medical and surgical patient populations. She develops all of the hospital’s patient education content. She has experience in inter-rater reliability by coaching others in their study investigation processes.
          The second rater is a Registered Nurse with over 15 years experience who currently holds a position in the organization’s quality improvement team as a Patient Safety Representative. He provides education and conducts audits throughout the organization on Transfer Of Accountability; the hospital’s model for bedside safety on handover between off going and incoming nursing staff. 
          The third rater is a Medical Doctor specializing in Family Medicine. He has 15 years experience working in a small, community Emergency Department and is experienced with quick patient turnover and multiple handovers in one shift.  He is an active mentor to family medicine residents and is actively involved in many quality improvement initiatives. 
          The fourth rater is the study investigator who has 19 years of clinical experience including 12 years in education, quality and program development in woman’s and infants’ care. This rater has sufficient knowledge and expertise on best practice standards in obstetrics.
    2.5.2 Education for the raters:
          The tool was shown to each of the raters separately. Approximately 30 minutes of education on obstetrical terminology and the tool itself was given to each of the raters before they watched the handover sample videos. Each column was given a brief explanation so that when they were ready to watch the sample videos, they could rate each item on the tool as a 1 for “yes” it was mentioned during the handover, 2 for “no” it was not mentioned during the handover,  and  3 for “can’t decipher” if the content was mentioned or not.  
          The 25 items were reviewed as follows to determine if they were mentioned during the handover:
1. The patient identifier; name and /or room number at the beginning of the handover. 
2. Gravida status: first baby (“primip”) or greater (“multip”). 
3. Allergies and Infection prevention alerts.
4. Hep B status, HIV and GBS (group B strep infection) during pregnancy and required treatment with IV antibiotics.
5. Type of delivery; either vaginal or c section or a planned vaginal birth after previous c section (VBAC). 
6.  The time arrived to unit: what time the woman arrived or how many hours she had been admitted. 
7, 8. Her progress and plan of care; cervix status, membranes (ruptured or intact), when she was last checked (cervix), whether or not labour induction or augmentation is occurring or plan for caesarean section. 
9.    Analgesia; pain control measures during labour (epidural or non-drug method such as a shower, tub, massage etc).  
10. Support in labour; who is supporting her in the room (partner, parent, sibling, doula, etc).
11, 12. Social work issues/ consult and maternal drug use. 
13. Maternal fever.
The communication processes items are the following: 
14. Does the receiver have time to ask questions about the handover? 
15. Are any concerns about the patient raised? 
16. Does the person handing over give a clear assessment of the current clinical situation (in other words, can the receiver of handover likely visualize where the pt. is in her care plan and be prepared to take over?) 
17. Are tasks to be completed highlighted or assigned? 
18. Was there a written format to handover (did the giver or receiver use care notes to guide handover?) 
19- 23.  What were the distractions if any (specific items included: pager off once, more than once, phones rang once, more than once, or people distracted the conversation). 
24. Were any attempts made to mitigate the distractions (did anyone repeat what they said due to the distraction, did the conversation continue or were efforts made to bring the group’s attention back into focus). 
25. Was the handover verbal or guided by memory? 
          Before each of the raters was asked to view the videos, a list of definitions and terms was also outlined especially as three of the raters did not practice specifically in the area of obstetrics (Appendix H).   A sample of eight nursing handover videos paired with eight medical handover videos on the same patients   were used to pilot test the tool.  Each nursing and medical handover video was labeled (for example:  nurse handover #1 matched with medical handover #1 as it was about the same patient).  
          Each nursing and medical handover video was scripted by the study investigator. This was done to avoid the rater from having to replay the video numerous times to identify a particular word or acronym used, volume variations or each speaker’s differences in speech tone, pitch or speed.  A sample handover video was reviewed with each rater to ensure that any or all definitions, acronyms or abbreviated terms were understood. This education took approximately 30 minutes for each rater.  Each rater was then able to view all 16 videos in a private location (their own locked office or the study investigator’s office) without the investigator present. The investigator also independently reviewed the videos. The handover tool was used to score each item for each handover (Table 3)
2.6:  Phase Three
2.6.1  Sample selection :
          All observations occurred between October and December 2014 on a Birthing Unit at a single hospital. The participants were the nursing and medical obstetrical staff and trainees of the Birthing Unit.  Nursing staff make up a complement of 45 part time and full time nurses. There were approximately 4 nursing students working on the Birthing Unit during this time frame.  The medical team consisted of 10 staff Obstetricians/Gynecologists, 10 residents in OBGYN that range from PGY1 to PGY5 and clinical clerks who were in year three of their medical school training.  
	      The principle investigator is the Clinical Nurse Educator of the Woman’s and Infants’ Program and has easy access and daily exposure to the staff of the Birthing Unit. As a MORE ob core team member with a keen interest to perform a Quality Assurance study in patient safety surrounding handovers, it was feasible to recruit participants for this study. This was deemed a Quality Assurance Project by the Research and Ethics Board. 

2.6.2 Determining sample size 
          Initially, a convenience sample of 50 paired handovers was thought to be necessary. As this study involves observation of handover content, processes and aspects of nonverbal communication, the idea of sampling data until saturation is reached, was suitable. 61        Saturation originates from Grounded Theory 61 which allows a researcher to stop collecting data when themes or categories are saturated. This means that collecting any further data will no longer reveal new themes or generate new insights to the study topic. 61 
2.6.3  Ethics
          Because this study is deemed as a Quality Assurance Project, REB approval was not needed. All participants however were required to sign consent (see Appendix D and E) prior to being recorded.  The recordings were only to take place at the team centre or anywhere in the Birthing Unit outside a patient’s room since patients were not consented to be part of the recordings. Any participant could decline to be video-recorded which would result in their data not being included. All recordings were kept confidential and locked in the investigator’s office. 
2.7  Video Data Collection Procedure 
        The recordings were done using Panasonic Tough Pad devices. One Tough Pad was used in the resident lounge or classroom where medical handover occurred every morning at 7:30am.  Up to five tough Pads were used; each one to record a handover between an off going and incoming nurse at 7:00 am. All participants were asked to start and stop their recordings. 
         The context within which nursing handovers occur is typically one outgoing nurse will give handover to a receiving incoming nurse. This happens during shift change occurring at 7:00 am and 7:00 pm. The twenty five nurse handovers were recorded at the 7:00 am handover time only. This time was chosen by the principle investigator because the medical team handover included more residents and clerks during the daytime hours and since recording a daytime handover would capture more medical participants, it was feasible to record the nurses during this time as well. 
           The nurse’s handovers occur mostly at the team centre that is the hub of the unit’s activity. It’s where phones are answered by the unit clerk, patients come to this area to register and where outgoing and incoming nurses congregate as they share handovers.  The medical handover on the other hand, is typically a junior resident handover to a team consisting of junior and senior residents, clinical clerks and an OB staff member. This does not happen at the team centre; rather it occurs in either the classroom located on the Mother- Baby Unit one floor above the Birthing Unit or in the resident lounge area.
          Twenty five paired handovers were recorded in the same way as previously described using Panasonic tough pads.  Only the videos that could be paired were kept.  All others were deleted.  For example, if a nurse handover was recorded but a corresponding medical handover could not be captured about the same patient, that nursing handover would not be included in the analysis. There were occasions when medical handover was completed before anyone remembered to record it, which resulted in some of the missed handover content. Between October and December 2014, twenty-five paired handovers were recorded.  All videos were coded (RN handover #1 which coincided with MD handover #1). It is important to note that each of the 25 patient handovers had 2 videos associated with it.  
2.7.1 Analysis of the videos
          Interpretative description was used when analysing the videos. Interpretive description is a qualitative research methodology where the goal is to generate knowledge relevant for the clinical context of applied health disciplines. 62   Because the participant’s handover practices vary and nonverbal behaviours change within the team environment, the goal was to categorize observed behaviours in a way that would be meaningful and relevant to the participants of the study and to handover practices.55   Schwandt 65 writes:
“From an interpretivist point of view, what distinguishes human (social) action from the movement of physical objects is that the former is inherently meaningful. . . .To find meaning in an action or to say one understands what a particular action means requires that one interpret in a particular way what the actors are doing.”  (65, p. 191) 

As described earlier, when assessing handovers, a combined framework would also include categorization of nonverbal behaviours.  After each video was observed and transcribed, the principle investigator made field notes to help describe the physical environment and communication method including non-verbal behaviors. With repeated immersion in the qualitative data, and comparing one video to the next, interpretative themes emerged in both the MD and RN handovers. 56, 57 This method was conducive to the time frame involved in this study.
           The study period chosen was two months because the researcher wanted to include participants in the time frame that residents and other learners would be at the study site. This was done with the goal of having some consistency with the sample of participants.  There were limitations in being able to spend a large amount of time with the study participants particularly because of the work nature. Participants being post call are not as willing to spend in interviews particularly because of their work hour limitations.  The acuity of the unit and scheduled obstetrical procedures require the staff to be on the unit and ready to work.  Therefore, interpretive description methods using the videos and watching them numerous times allowed for the investigator to spend as much time as was needed to analyse what was being observed.
2.8 Questionnaire Data Collection Procedure
          Twenty five paired nursing handovers included a questionnaire by the off going and incoming nurse. Survey responses were easily matched because each nursing handover was done in pairs.  Each patient handover among the medical team was occurring between an outgoing resident to an incoming team, consisting of more than 2 individuals. The incoming medical team consists usually of clinical clerk(s), junior and senior residents (both in OB or Family medicine OB) and always an OB staff member. Therefore, in some handover cases, there were a few questionnaires returned. After each handover was recorded, each outgoing and incoming medical or nursing member was asked to fill out a handover questionnaire (Appendix I).  The questions paralleled the process elements being collected quantitatively in the handover tool.  Specifically, the staff’s perspectives on distractions during the handover, whether there was time to ask clarifying questions,  whether the handover painted a clear clinical assessment picture, whether tasks were delegated and whether the handover followed a particular format or was guided by memory. Questions about each practitioner’s rank or year of experience were asked and the amount of sleep the giver or receiver had prior to each handover.  See Appendix I for the complete questionnaire. Each possible answer on the questionnaire was converted into a numerical code for ease of analysis.
         Four patterns of nonverbal behavior noted to affect handover quality 59 was used to categorize themes noted in the handover videos. These included; joint focus of attention, poker hand, parallel play and kerbside consultation. Each style of nonverbal communication observed, was given a numerical code. Combinations of these NV behaviors were also given numerical codes. A spread sheet of questionnaire answer codes and NV behavior codes was generated. 





CHAPTER 3: RESULTS
The results will be displayed in sequence corresponding to the phases in which they were completed.  
3.1 Phase One -Delphi results 
        The existing literature on a Delphi process does not define when consensus can be deemed to have been reached. 47 A similar study done to generate consensus on handover performance 48 used an 80% cut off value which correlated to a mean score of 4.0 or greater. The items that achieved this level in round one were automatically included in round two.  The group received a summary from round one and were asked to rate the same items in round two. 
          In phase one of the study, a Delphi was completed with 20 multi-disciplinary experts in Obstetrics in two rounds.  Fifteen panel experts responded in both rounds. If greater than or equal to twelve respondents out of fifteen rated an item 4.0 or greater (on a 5-point scale), this represented a mean score of 80% and the item was included in round two. (see Appendix G)
          Patient name (identifier), gravida status, serology, type of delivery, progress and plan of care and time admitted to unit were all rated15/15 in both rounds.  These were unanimously agreed upon by the panel to be very important elements to mention in a handover.  Analgesia, Hepatitis B status and maternal fever achieved ratings of 15/15 in round two. Teamwork, situational awareness and accountability aspects of handover were scored 15/15 in round two. All respondents agreed that having time to ask questions, raise concerns, having a good understanding of the clinical situation and understanding tasks to be done or completed, scored 15/15 in round two and thus needed to be included in the Handover Assessment Tool.  A discussion with the expert panel after the second round of the Delphi revealed that distractions to handover need to be captured as well.  A third round was not needed as consensus was reached.  All of the items were then used to create the Handover Assessment Tool. The handover content items included were generated from the results of the Delphi. (See Appendix G for Delphi method and results)
         The final 27 item list created after the two– round Delphi and addition of process items to be matched with questionnaire responses was used to generate the Handover Assessment Tool.  The final list of Handover Assessment Tool items included: patient identifier, gravida status, allergies, infection control alerts, serology, GBS status, type of delivery, time arrived to unit, progress, plan of care, analgesia, support in labour, social work consult, maternal drug use, maternal fever, receiver has time to ask questions, concerns are raised, tasks are delegated, clear assessment of clinical situation given, a written format is used, whether handover was guided by a particular format, distractions identified  (pagers, phone or people), and attempts made to mitigate the distractions. Two additional items were added to the tool based on consensus just prior to data collection which were: handover guided by notes and handover guided by memory. This made up the final list of 29 items. The last two items were added later because it was felt by the study investigator that it would be important to know not only if a written tool or format guides the person’s handover but to what extent is handover guided by memory.

3.2 Phase Two - Inter rater reliability of the Handover Assessment Tool 
           Inter-rater reliability signifies the degree of agreement among raters on a particular measure.  In the case of the handover tool,  a pilot study was conducted to determine the extent to which scores given by one rater could generalize to scores given by another rater. If there is too much discrepancy among the raters, either the scale is defective or the raters need to be re-trained. The G coefficient calculated is a score between 0.0-1.0, with a score of 1.0 indicating perfect agreement. For inter-rater reliability calculations of any score above 0.9 is an indication of redundancy specifically that no additional information can be gained by having multiple raters. 90  
          The goal of the pilot testing for the handover tool was to assess if the tool could be used by any single rater, or if more than one rater was necessary to achieve reliable results. This was done by establishing the inter-rater reliability of the tool through Generalizability analysis. 
          Three independent generalizability analyses were completed. First, in order to generalize from the ratings given by one rater to the ratings given by the other raters on any particular item, across all sixteen videos (nursing and physician team combined) with twenty nine items per video and four raters. Generalizability analysis with UR Genova yielded an absolute error G coeffient of G=0.918.   Second, in order to generalize from the ratings given by one rater to the ratings given by the other raters on any particular item, for the eight MD handover videos, the U R Genova yielded G= 0.958.   Lastly, in order to generalize from the ratings given by one rater to the ratings given by the other raters on any particular item, for the eight nursing handover videos, the U R Genova yielded G=0.902.
          This demonstrated that any of the four raters had agreement overall.  Provided that training using the handover video footage with scripted dialogue and a brief tutorial with OB related definitions and terms are used, these results indicate that any rater could reliably rate the handover videos using the handover tool.  These results allowed for a single rater to then rate a larger sample of both MD and RN handovers.
3.3 Phase Three -– Handover Video Observations
3.3.1 Scores of Handover content and process items
          To help answer one of the study questions: What content is covered by both doctors and nurses in handover?: each handover video was observed three times. The first time it was observed, each handover item was scored as either 1 “yes the item was mentioned or discussed”, or 2 “it was not mentioned or discussed” or a 3 code was used if it “could not be deciphered”.  The video recordings were viewed by the investigator twice more to ensure all items were captured. All handovers were reviewed to determine if a content item was “mentioned” (scored as a “1”) or performed “1” or it was “not mentioned or not performed” (scored as a  “2”).  It is important to mention, that if an item, for example, “allergies” scored a 2 or “no it was not mentioned”, this does not mean that the patient does not have allergies, rather it means that this was not mentioned in the handover. Another example is “concerns about risk factors”; a nurse can say that “there are no risks or concerns for this patient” in her handover and this would score a 1 or “yes” because the element of risk was mentioned in the handover. Whether or not the patient has allergies or risks is not what gets coded. Rather it’s whether this was highlighted in the handover or not that gets coded. Each of the 29 items were analysed looking at the frequency in which each item of the handover was mentioned across discipline or whether the process items were completed or not. Table 4 displays statistically significant or clinically relevant items (Appendix K has the full list of frequencies per item per discipline).  Of the twenty nine items scored on the handover tool, statistically significant differences between the two disciplines were noted. Other items that were felt to be clinically relevant with a focus on patient safety, were also noted and will be elaborated on in the discussion. 
          Table 4.  Frequency/Chi squares on content items 

	
	RN
	MD
	

	Allergies
	40%
	8%
	P < 0.01
0.008 = p ( Fishers exact test)

	Support in labour
	48%
	16%
	P < 0.01
0.013 = p (Fishers exact test)

	Infection Control Alerts
	16%
	0%
	p < 0.05
0.05 = p ( Fishers exact test)

	Using a written format to guide handover 
	28%
	20%
	p < 0.05
chi squared (0.43)

	Phones distracting the handovers
	24%
	4%
	p < 0.05
chi squared (2)

	People distracting the handovers
	72%
	48%
	ns
Chi squared (3)

	Pagers distracting the handovers 
	4%
	16%
	ns 
0.24 = p fishers exact test

	analgesia
	56%
	36%
	ns
  chi squared (2.01)




See (Appendix J) for Chi squares for all 29 items 
The degree of agreement was measured within handover pairings across disciplines. Table 5 displays the percentage of time there was agreement between the two disciplines for that particular content or process item on the Handover Assessment Tool. 
Table 5.  Agreement in handovers across disciplines within patients
	variable
	RN/MD pairings where they did the same thing
	Percent that they did the same thing 

	Patient identified
	24/25 
	96

	Gravida
	20/25
	80

	Allergies
	17/25
	68

	IPAC
	21/25
	84

	serology
	15/25
	60

	GBS
	10/25
	40

	Type of delivery
	14/25
	56

	Time arrived to unit
	21/25
	84

	progress
	22/25
	88

	Plan of care
	19/25
	76

	analgesia
	14/25
	56

	Support in labour
	15/25
	60

	Social work/issues
	22/25
	88

	Mat drug use
	23/25
	93

	Maternal fever
	18/25
	72

	Receiver has time to ask questions
	17/25
	68

	Concerns are raised
	12/25
	48

	Clear assessment given in handover
	18/25
	72

	Tasks are delegated
	17/25
	68



3.3.2 Correlation of handover content and process items
          The T- Test compares the difference between the average score from the MD group on the handover tool versus the average score from the nursing group on the handover tool . The mean scores were 9.02 and 10.24 respectively. The T- Test calculates the difference between mean scores of the two groups.  The positive correlation (table 6) indicates that when nurses mentioned more items in a particular handover case, the doctors mentioned more as well, relative to the other cases the doctors presented.  The T- Test indicates that the doctors on average are still reporting fewer items overall as compared to nurses.

Table 6. Correlation and T- Test for the total handover score
	
	RN (Mean)
	MD (Mean)
	Correlation
	T- Test

	Checklist
	10.24
	9.02
	0.582
P < 0.01
	t = 13.211
p < 0.001



3.3.3 Observed behaviours in handover
           In many of the medical team handover videos, it was observed that many of the team members were not all engaged with the speaker who has giving the handover.  The speaker was often looking at his/her information source such as a note or talking from memory and the other team members were looking either at the giver, at the computer screen, at another person or even, all around the room.  There seemed to be lack of joint focus during most of these handovers and it was difficult to get a sense of whether the entire team was really retaining all of the information being handed over to them.
          The nurses displayed similar behaviors.  All nursing handovers occurred between one outgoing and one incoming nurse.  There were also handovers about numerous patients from one outgoing charge nurse to another incoming charge nurse. At times, the nurses looked at each other, or at the chart and other times no eye contact was made and no suggestion that the receiver of handover was processing the information relayed.  Four types of NV behaviors 59 were used as a framework to help record behaviors while observing the doctor’s and nurse’s handovers. The four  types (joint focus of attention, poker hand, parallel play and kerbside consultation) or a combination of these, were noted during the observation of all handover videos among the medical and nursing team.  The following table shows the percentage of time nurses and doctors used one or more of the coded nonverbal behaviours during their handovers.
Table 7.  Observed Nonverbal behaviors
	Nonverbal behavior of communication
	RN
frequency
	RN percentage
	MD
frequency
	MD percentage

	Poker Hand
	 11/50
	22
	
	

	Parallel play
	 24/50
	48
	6/93
	6

	Joint focus of attention
	 22/50
	44
	32/93
	34

	Kerbside consultation
	 2/50
	.04
	
	

	Joint focus+parallel
	12/50
	24
	
	

	Poker hand and story telling
	11/50
	22
	
	

	Joint focus + poker
	 10/50
	2
	
	

	Parallel play + story telling
	  8/50
	16
	
	

	loss of focus as handover continues
	
	
	32/93
	36

	Joint focus + kerbside
	
	
	23/93
	24




These four types of NV behaviours or a combination of them were noted during the observation of all handover videos among the medical and nursing team. 
          The first, “joint focus of attention” means that both incoming and off going professionals coordinate their visual and verbal attention to the same source of information (computer screen or patient chart).  Nurses displayed joint focus of attention 44% of the time compared to doctors, who displayed it in 34% of handovers in addition to 36% of the handovers where the joint focus diminished as the handover continued. (see Table 7)
[image: ]
Figure A – Joint focus of attention
[image: ] 
Figure B – Loss of joint focus
[image: ]
Figure C- Loss of joint focus

Figure B and C – Loss of joint focus. Outgoing team member (giver of handover) sits at back of room. Receivers (incoming) are not sure whether to look at the giver or at the information source on the screen. The giver holds details in note format but details are not seen by anyone.  One or two receivers are taking notes. Most of the time, the team members who will be assuming care of the patients are not writing down the details, nor are they looking at a consistent information source and there is lack of eye contact between the team members who display body language or facial gestures suggestive of shared understanding.  
   [image: ]   Figure D     
    [image: ] Figure E
 In Figure D, loss of joint focus is evident. In the next photo, Figure E, the off going member (giver) uses increased body language and raises her voice when speaking about a concern. It is only at this point that everyone turns to her. 
          Second, the “poker hand” style of communication is where the giver of handover holds a chart or information source that cannot be seen by the receiver of handover. [image: ] 
Here the giver of handover is holding the information and the receiver is listening to the details. The receiver is not taking notes at this time, nor can she see any of the details that are in front of the giver. This was observed in 22% of the nursing handovers and none of the MD handovers.
           The third style is Parallel Play. Here, the off going and incoming professionals are working in the same space but they do not have a joint focus. Because the giver of handover is looking at a source of information and the receiver is looking elsewhere, it is not possible for the giver to gage whether or not the receiver is processing the information or not. In many of the observed handovers, information was asked to be repeated because the receiver had to clarify a fact. This was seen in 48% of the nursing handovers and 6 % of the MD handovers.
[image: ] parallel play
          Kerbside consultation:  Here the giver is standing and the receiver is sitting. Although joint focus is possible in this method, the handover appears hurried and this may prevent receivers from asking clarifying questions. 59  This was the least frequent method of handover (.04% RN vs 24 % MD). In this photo it is the receiver who is standing and appears hurried. The giver is elaborating on details. 
[image: ]
         When combining the number of times nurses use joint focus of attention, joint focus with parallel play or poker hand, it was observed that in 40 % of the handovers nurses displayed joint focus attention behaviour. When combining the observations of doctor’s use of joint focus of attention and joint focus with kerbside consultation, it was seen in 64% of the handovers. the roll that nonverbal behaviours have on communication transfer will be discussed in chapter 4.
3.4 Questionnaire results
          This section will outline demographics about the respondents, and outline correlations between respondent’s perceptions of the quality of the handover compared to observer results.
3.4.1 Questionnaire respondent’s demographics
          Each RN handover pair had one outgoing or “giver” responder to the questionnaire and one incoming or “receiver” responder. The medical handovers on the other hand were collated differently because each handover case typically had one “giver” response and a few “receiver” responses.  This is because each medical handover case involved an outgoing resident handing over to an incoming team. Statistics on the respondents to the questionnaires and their rank are outlined in table 8.  It is important to mention here that the people who consistently responded to the medical team questionnaires (for example PGY2) were used to calculate the physician team tables. 
Table 8.  Most common respondents to questionnaires by profession and rank
    


 Giver of handover – Medical Team 
	
	Frequency
	Percent

	
Rank       
	
	
	

	
	
	
	

	
	
	
	

	
	PGY2
	22
	88.0

	
	OB Staff
Total
	3
25
	12.0
100.00

	
	
	
	



Receiver of handover – Medical Team 

	
	Frequency
	Percent

	Rank
	
	
	

	
	clerk
	14
	56.0

	
	
	
	

	
	
	
	

	
	PGY2
	11
	44.0

	
	Total 
	25
	100.00

	
	
	
	


Giver of handover – Nursing Team 

	
	Frequency
	 Percent

	Rank
	0-5 yrs RN
	3
	12.0

	
	>10 yrs RN
	22
	88.0

	
	Total
	25
	100.0

	
	
	
	

	
	
	






Receiver of handover – Nursing Team 

	
	Frequency
	 Percent

	Rank
	0-5 yrs RN
	1
	4.0

	
	>10 yrs RN
	24
	96.0

	
	Total
	25
	100.0

	
	
	
	



3.4.2 Agreement of handover distractions 
          One of the study questions was “ what perceptions do doctors and nurse have about the quality of handover they give and receive?”.  The Handover Assessment Tool captured the types of distractions during handover such as phones, pagers or people who affect quality of information transfer.  The participant questionnaire asked each participant to identify distractions during the handover.  The next two tables represent what the giver and receiver of handover reported as a perceived distraction compared to the investigator’s observation across all nursing handovers (Note: this does not indicate the same handover case)
Table 9. Crosstabs Data RN
	 
	Investigator’s Observed score
	Response Giver
	Response receiver

	Pagers
	1
	2
	0

	Phones
	20
	8
	9

	Person/people
	18
	11
	5



Table 10. Crosstabs Data MD
This table represents what the giver and receiver of handover reported as perceived distraction compared to investigator’s observation across all medical handovers (Note: this does not indicate the same handover case)
	
	Investigator’s Observed score
	Response Giver
	Response receiver

	Pagers
	10
	2
	2

	Phones
	4
	0
	4

	Person/people
	12
	0
	1



3.4.3 Agreement of handover quality          
          This thesis examined each discipline’s perspective on the quality of information transfer;  what is observed compared to what is perceived to be critical.  Handover distractions (outlined above), time to ask questions, identification of risk and delegation of tasks were the quality aspects that were measured. Three areas of handover quality were assessed on both the Handover Assessment Tool which mirrored questions asked on the questionnaire. See table 11 and 12.
Table 11: Comparison of MD participant’s perceptions of handover quality to observed scores
MD data:
	Question asked
	Responses 
MD giver
	Responses MD receiver
	Observed MD

	Do you feel you had time to ask about or clarify any risks or concerns about the patients in this handover?
	100% = yes
	100 % = yes
	56 %

	Do you feel you received a clear assessment of the patient or clinical situation in order to do your job well today?
	100% = yes
	100 % = yes
	88 %

	Do you feel that follow up labs/investigations/ or other time sensitive tasks to be completed were clearly outlined or received?
	100% = yes
	100 % = yes
	56%



Table 12. Comparison of RN participant’s perceptions of handover quality to observed handovers
RN data:
	Question asked
	Responses 
RN giver
	Responses RN receiver
	Observed RN

	Do you feel you had time to ask about or clarify any risks or concerns about the patients in this handover?
	84% = yes
	100 %= yes
	56%

	Do you feel you received a clear assessment of the patient or clinical situation in order to do your job well today?
	100 % = yes
	100 % = yes
	76%

	Do you feel that follow up labs/investigations/ or other time sensitive tasks to be completed were clearly outlined or received?
	64% = yes
	96%
	48%



    

 
  
          

            
        





CHAPTER 4: DISCUSSION
         The following discussion provides an interpretation of the combination of study findings. Communication during an obstetrical patient handover is a complex process with variation in the content and environment where information is exchanged.  It is not possible to suggest from this data that these handovers have any associated patient risk or harm.  However, the themes that emerged while observing these teams during handover highlighted the variability of communication styles and the environmental factors that can affect handover quality. When placed in the context of patient safety, it became evident where areas for improvement can begin. The use of a combined conceptual framework 50  was helpful when assessing gaps and identifying improvement opportunities in handover practices.  The framework helped put into context the need for a more standardized structure, process and policy around handover to ensure accountability and responsibility of information transfer is maintained.  The following discussion will outline handover content variation, observations of nonverbal behaviors and the relationship between perception of handover quality and observed reality.
4.1 Phase One: Handover content and process
          Before the Delphi was done, field observations were completed to get a sense of the environment and process of handover at the study hospital. Nurses and physicians were asked about their perception of the current method of handover. The common response from both disciplines was that there was an assumption that nurses handovers would be more detailed and follow a story format, whereas physician handovers would likely be more succinct and contain only medical details. Doctors and nurses also reported to the principle investigator that each discipline needs to know different things about the patent. The Handover Assessment Tool scores indicate that handover content and process was varied between and within each discipline and that there are significant differences in the details during handover within small specialty teams in obstetrics. The findings of this thesis study add to the body of literature on the quality of information transfer, specifically the differences in handover practices between health care disciplines. In addition, researching these communication issues in specific clinical areas allows for the identification of policy development. Experts have emphasized that standardized handover processes, format and content help improve communication among the team and help to decrease the risk of negative outcomes to patient care. 79   Identifying this gap will help set the stage for handover improvement practices at the study hospital.  Given that many health care professionals, including, novice or expert trainees and staff, have not had formal training on handover methods, the medical and nursing staff at the study site may begin to appreciate the need for standardization.    
4.2 Differences in handover content
          The findings from this thesis demonstrate the paucity of similarity in handover content among professional groups.   These findings add to the body of literature by underscoring the importance of engaging in research in interprofessional care environments, thus allowing research implications to be understood across disciplines rather than within the context of a specific discipline only. The lack of consistency and overlap in some of the patient details pertaining to handover and their relationship to the existing literature will be discussed here and may provide a basis for team engagement in developing an improved structure, process and policy for obstetrical handover.
          Research studies validate the use of checklists, which encourage redundancy of details in a handover. This helps mitigate error and has a significant effect on reducing morbidity and mortality. 81,82    Prior to a caesarean section at the study site, a checklist format is used to brief the team about patient details before the surgery commences. This encourages redundancy of details among the multidisciplinary team with the goal of catching potential errors before they happen. This is a mandated surgical pause that has become a widely accepted practice.  Team engagement during the collection of data for this study and sharing broadly the results, may allow for members to feel empowered and accountable for any process improvements that the study may generate.
          As seen in section 3 (Table 4), items on the handover tool were analysed between disciplines and areas of statistically significant differences were noted and will be discussed. Allergies were mentioned by nurses 40 % of the time, compared to doctors who only mentioned it 8% (p <0.01).  This is a relevant finding and one that can be used to advance the quality of handover in obstetrics.  This clinical area is one where a variety of antibiotics are used.  The Institute for Safe Medication practice (ISMP) reports that a significant percentage of medical errors in hospitals are directly attributed to medication errors, many of which include prescribing medications to which the patent has allergy .80  It is critical that all team members know the allergies of the patient.   It is also critical to know whether there are any infectious risks.   
         Infection control alerts (or stating that the patient has no isolation requirements) was never mentioned in the doctor’s handover and nurses only mentioned it only 16% of the time (p< 0.05).  This is another critical detail in the era of ministry mandated infection control practices and compliancy rates. Hospital compliancy rates are made available through the Canadian Institute for Health Information published reports.  101
          Support in labour is another item of handover that was mentioned with little consistency.  Support is defined as a woman having constant presence by someone, other than her partner, who will help meet her comfort and emotional needs. Whether the woman had labour support was only mentioned 48% of the time by nurses compared to doctor’s who mentioned it 16% of the time (p<0.01). Although not mentioned, it is possible and perhaps likely that the patient did have some degree of supportive care in her labour. This is clinically relevant and is an area that the study’s Birthing Unit wants to explore further given the evidence to support this practice.  A randomized control trial comparing labour outcomes in women who had continuous support by a Doula compared to women who did not have additional support showed that the supported group had significantly shorter labour, greater cervical dilatation at the time of epidural analgesia and babies had higher 1 and 5 minute APGAR scores.83-84  Twenty-two trials involving over 15, 000 women allocated to continuous support were more likely to have a spontaneous vaginal birth (RR 1.08, 95% confidence interval (CI) 1.04 to 1.12) and less likely to have intrapartum analgesia (RR 0.90, 95% CI 0.84 to 0.96).  Standardizing the discussion of a woman’s supportive care in labour and pain control measures, may allow both disciplines to keep this momentum thereby creating a positive impact on labour and one that can be measured at the study hospital.
          Analgesia used in labour, was only mentioned in handover 56% of the time by nurses and 36% by physicians. This raises the question of whether ongoing monitoring of comfort and pain control measures are maintained throughout transition points in a woman’s care or if this creates any unnecessary delays in establishing comfort.  It is evident that mentioning her pain control or comfort is not seen as a priority in any handover. Internal statistics reveal that over sixty percent of women at this hospital receive epidural analgesia. Infusion of narcotics via a pump is considered by ISMP to be a high alert medication practice, one which requires verification of amount infused at each patient transition point. Similarly, women receive oxytocin for labour induction which is run on an infusion pump. The pump rate, which equates to how much oxytocin she is receiving, was mentioned 100 % of the time in the handovers of women whose labor was being induced. Since comfort can have a positive impact on labour progress, it is not clear why less priority is placed on mentioning comfort or narcotic infusion pump rate during the handover. From a safety perspective, it would be worthwhile to standardize infusion pumps as a discussion point in a handover.
4.3 Handover observations - Nonverbal behaviors
          The way health care providers share time and space is an important aspect to quality of information transfer. Nonverbal behaviours have been studied and found to have a positive impact on the exchange and understanding of information. 59   Using the lens of a combined conceptual framework with the addition of measuring the use of nonverbal behaviours in handover, allowed surveillance of current practice with the aim of developing a system and policy around handover in obstetrics.  The four types of NV behaviours (joint focus of attention, poker hand, parallel play and kerbside consultation) or a combination of these, were noted during the observation of all handover videos among the medical and nursing team. 
          The first “joint focus of attention” means that both incoming and off going professionals coordinate their visual and verbal attention to the same source of information (computer screen or patient chart). Joint focus was only maintained in 44% of the nursing handovers and in 34 % continuously in the medical handovers, but it was observed in other medical handovers initially, then diminished as the handover continued and other distractions occurred. The concept of joint focus has been widely studied and validates that redundancy in the visual field which fosters a mutual understanding of both visual and aural inputs. 73  In clinical communication, mutual eye contact, body posture and voice tone (proxies for joint focus of attention) have been shown to increase care outcomes. 74,75  Another added benefit of joint focus is that it fosters situational awareness which is a framework for how individuals comprehend their environment and react to it. 73  When both incoming and off going practitioners refer to the same patient information source, it fosters attention to the details and makes it  easier to come back to the information source if distractions occur. Although at the study hospital most medical team handovers occurred in a room with the information source displayed on a screen in front of the room, it was evident in many cases that the giver of handover carried a sheet containing most of the details that were not visible to anyone else.   It was also unclear, in some of the videos, whether the receivers of handover were taking notes or relying on memory.  The board that everyone is looking at contains only patient name, weeks’ gestation, method of delivery and progress. These results highlight the importance of evaluating the environment and information sources available to guide a standardized handover.
          The second style of nonverbal communication was the poker hand.  This was used in 22% of the nursing handovers. This creates potential for error because lab values, vital signs or other detailed information, if not written by the receiver, may be misinterpreted or missed altogether.  This suggests that the environment and sources of information used in nursing handover need to be more consistent. Lack of redundancy is shown to decrease visual and aural inputs and increases risk for misunderstanding. 59
          The third style is Parallel Play. Here, the off going and incoming professionals are working in the same space but they do not have a joint focus. This was seen in 48% of the nursing handovers and 6 % of the MD handovers. Because the giver of handover is looking at a source of information and the receiver is looking elsewhere, it is not possible for the giver to gage whether or not the receiver is processing the information or not. In many of the observed handovers, information was asked to be repeated because the receiver had to clarify a fact. This finding suggests that the team environment where nurses conduct handover is not conducive to effective listening.  Nurses have become complacent to environmental noise and distractions. Nurses perceived phones as a distraction during handover 8.5 times compared to the observed 20 times it actually happened.
          The fourth style is kerbside consultation.  Here the giver is standing and the receiver is sitting. Although joint focus is possible in this method, the handover appears hurried and this may prevent receivers from asking questions for clarification. 59  This was the least frequent method of handover (.04% RN vrs 24 % MD) however it is a significant result when compared to  the perception of medical and nursing staff  having time to ask questions. The doctors and nurses who were receiving handover reported that 100 % of the time they felt they had time to ask questions. In fact, it was observed in 56 % of   the recordings that there was an actual pause in between handover cases allowing the team to ask or clarify information. Being aware of this nonverbal communication behavior is one that will need to be highlighted for the team.  Given these results, and the evidence 50 in communications safety, body language, eye contact and joint focus of attention are important factors to consider when developing training methods and policy of effective handover.
4.4 Observations versus perceptions          
          When analysing distractions, the medical team was more likely to be distracted by pagers and people than phones likely because the handover takes place away from a busy team centre.  Staff on the Birthing Unit access the medical team by pager.  It was observed on a few occasions that another staff member or a charge nurse would interrupt the medical handover to clarify something or to relay a concern.  The differences between the disciplines were not statistically significant. Phones distracting the handover on the other hand were significant. Nurses were more likely to have phones disrupt their handover over doctors (48% versus 4%, p < 0.05). Given that nurse’s handovers occurred at a busy team centre, it was not surprising that 72% of the handovers were disrupted by people. Again, this finding suggests that the team environment where nurses conduct handover is not conducive to effective listening.  Nurses have become complacent to environmental noise and distractions.   Medical handovers on the other hand were not often interrupted by a loud and busy environment because the team performs handover in a classroom setting, far away from the clinical area.            
          In the Crosstabs Data for RNs, there is discrepancy between investigator’s observed score and responses given by the participants for distractions.  It was observed that phones distracted the nurses handovers significantly more than it did for MDs  (p < 0.05) likely because nurses handover occurred in the busy team centre area.  During the MD handovers, pagers were observed to be a distraction 10 times compared to the perceived 2 times by givers and receivers. People also distracted the handover 12 times as much as was perceived by the receivers of handover.  It is evident from these results that there may be a culture of complacency when it comes to distractions surrounding the handover.
         Time to ask questions or clarify any risk factors during a handover was observed and asked of each participant.  Interestingly, the medical team “receiver” respondents felt 100 % of the time that they always had time to ask questions during handover. Nurse’s scores were the same. It was observed however, in both groups, that only 56 % of the time there was evidence of clarification of patient details, risks or concerns.  The observed handover videos revealed there was rarely any pause between patient handover cases and perhaps this explains why questions were not always asked after the handover. This suggests that receivers of handover may not have had any questions because they were satisfied with the details. But if they did have clarifying questions, it is not evident where or when these were answered. The assumption is that patient details can be clarified on the birthing unit with the nursing staff looking after the patient. This may be time consuming and Unit distractions or acuity may delay acquiring knowledge of the patient. 
           Participants who felt they received a clear assessment and clinical picture, suggests that they could confidently assume care once they arrive to the unit. Evidence has shown that systematic, concise and accurate handover helps create a shared mental image of the patient at all transfer points so that momentum will be maintained through care planning and interventions. 16 Although 100% of receiving nurses and doctors felt that they received enough information to do their job well, it was actually observed in 88% of the medical and 76% of the nurse’s handovers. This was not a statistically significant finding (p = 0.26).  These results indicate that this is a difficult and perhaps invalid measurement because some of the handovers observed were brief and gave very little detail so it was interesting that the doctors and nurses felt they received enough information to give them a clear clinical picture. If, where and when they received enough information to feel satisfied with handover details, could not be measured.
          Finally, whether or not the participants felt that follow up labs/investigations/ or other time sensitive tasks to be completed were clearly outlined or received was compared to observed scores. 100% of doctors felt that this was the case but it was actually observed in only 56% of the handovers.  In about half of the handovers observed, there was no mention to the incoming team of any labs, tests, or physical assessments that needed to be completed.  This may have implications to increasing work for the incoming team who may need to follow up with nurses on the unit regarding the patient’s last cervical check or other time sensitive tasks. The fact that there was no delegation of such tasks does not mean that there weren’t any and this highlights the need for transfer of accountability in handovers outside nursing.  Developing a handover model with a system of accountability and responsibility is important to maintain continuity of care. 50  Nurses were only observed delegating time sensitive tasks or outlining the need for her incoming colleague to follow up on a test in 48 % of the handovers. Yet, 96% of the receiving nurses felt that tasks were clearly outlined.  The extent of patient information follow up that happens on the unit after handover was not measured.   
4.5  Study strengths and limitations   
          This study had a few limitations. One of the limitations was the ability to correlate the MD questionnaires to each patient handover.  A total of ninety three MD responses were collected from the questionnaires. The PGY 2 most often answered the questionnaire as the giver of handover. The clerk more often than the PGY2 responded with a questionnaire as the receivers of handover. Since medical handovers involved a few patients in any given handover, it was not possible to relate the results of the questionnaire to the quality of handover for each patient talked about rather, it is representative for that particular group of patients being handed over. A total of fifty responses were collected from the nursing questionnaires. Both givers and receivers of handover represented the majority (88% and 96% respectively) of respondents who have greater than 10 years’ experience. No correlations could be made with level of experience and overall quality of handover ratings.        
          A second limitation involves rater selection for inter rater reliability. It would have been valuable to have a staff Obstetrician  rate the handover videos to test for rater- reliability. Although the principle investigator was trying to avoid having a biased assessment of the pilot handover tool, scores between experienced and non-experienced obstetrical care providers may have affected the reliability of the tool.
          Third, observing a handover that was captured by using only a video camera is a limitation. The use of a single video camera limits what one can see. Eye contact and sometimes other body language may be missed. Observations made during the handover videos also revealed that only 28% of the nurses used a written format and 16% of MDs used a written format to guide them during the handover. If the camera was moved, it is possible to have missed a paper or other artifact used by the giver of handover.  In a few handover cases, the camera was moved by the participants perhaps because they didn’t want to have their faces exposed. This happened with nurses more than it did with doctors.  This created more video exclusion and the need to have a discussion with staff before the handover to discuss the importance of leaving the cameras stationed at a fair distance from the participants. This limitation was found in another study 100 evaluating teamwork in the operating room. The study investigators found that it was difficult to gauge eye contact and other nonverbal behaviors when retrospectively observing particular vantage points from the camera. If replicating an observational study of handover, the use of multiple cameras and/or having a live observer would potentially prevent subtle use of language, use of artifacts or nonverbal behaviours to be missed.
          One of the strengths of this study was the use of a conceptual framework to help assess and answer what information is transferred during handover. This framework helped identify gaps in the responsibility and accountability aspects of clinical handover.   This will help set the stage for creating process improvements and policy regarding information transfer or standardization of methods of information transfer. Future research will be needed at this study hospital to measure how such polices or methods will influence practice in clinical handover in obstetrics.   
          Another strength is the diversity of information gathered both from the participants perspective as well as observer data.  Using a mixed methodology to explore handover content and process between two disciplines and making correlations between observed handover content and health professional’s perceptions of quality was valuable as it allowed the observed data to be further elaborated on with the perceptions of the participants. If only a single methodology was used to analyse handover scores, the discrepancy between perceptions of handover quality and observed reality may have been missed. 
           Lastly, the use of an interprofessional focus is believed to be a big strength. Many other studies mentioned earlier 5-14 focused on gaps in handover within a specific discipline or from one group of professionals to another during interdepartmental transfers. This thesis however was able to broaden the conclusions by correlating multidisciplinary participant perceptions of handover quality to observed scores within a specific team.
4.6 Clinical implications and future direction:
          Communication in handover is a complex process that is often variable, unstructured and error-prone. 20 This process, can however, be better understood if studied through the perspectives of all members of the multidisciplinary team.  Therefore, a shift in the handover research agenda toward mixed methods approach is necessary. The findings of this study raise questions about whether or not standardization of doctors and nurses handover content in an obstetrical handover reduces the potential for clinical error. The findings show that there are significant differences in the content that is handed over and it also highlights that the environment and the use of nonverbal behaviours can have an impact on information transfer, positive or negative. The findings allowed for the adaption of an existing conceptual framework to measure handover quality, with the addition of observing use of nonverbal behaviours. This demonstrates that it is insufficient to measure only the content in a handover, but rather one needs to consider measurement of how team members share information through the use of body language.  Using these perspective and theoretical lens, handover research at the local professional clinical level can be enhanced by measuring handover in the context of the interprofessional team perspective, within a specific environment. 
The findings of this study also highlight the need for educators and trainees in health professional education to understand the use of nonverbal behaviors and the impact they have on the quality of information transfer.  Although there may be opportunities in clinical training to learn about, practice or enhance effective communication strategies, new graduates face the added complexity of ever-changing teams within a clinical work setting; further impacted by culture, unique dynamics and infrastructure that impacts communication. Learning about and modeling systematic approaches would support further development of communication skills.
          Systematic approaches to study handover gaps are vital in order to develop systematic approaches for improvement. The goal mentioned at the beginning of this thesis was to understand what doctors and nurses feel important to mention in their handover. Gaps in practice were identified as originally sought out in the methods. It is clear from this study that there is discrepancy with the content that doctors and nurses cover in handover. It is also evident that doctors and nurses perceive that there is little distraction and that their current handover practices allow for timely exchange of information. They feel satisfied with the quality of information they receive.  The observations revealed a different picture; one where complacency to a busy and distracting environment is the norm.   What was revealed in this quality assurance project is that the content or “what” is handed over is just as important as the process or “how” is handed over. It is important that handover information is shared effectively from the outgoing crew to the incoming one in a way that is clearly understood or decoded by the recipients – removing assumptions and further investigative work to get the answers that are needed. 48  
          This research may inform areas outside of obstetrics. Results can potentially generalize to other clinical areas such as general internal medicine or general surgery where nurses and doctors often do not handover at the same time and location.  As a start, the study hospital may establish inter-disciplinary team training in clinical handover.  This may start simply with changing the layout of the room in which handover is given. Consideration will be given to where the team members should position themselves and what available information needs to be present to foster joint focus of attention. 
          A second step may be to collaboratively establish a systematic handover format, followed by a policy for the handover process. Since most heath care providers do not receive formal training on handover methods, it will be vital that any systematic process improvements be incorporated in to learner’s orientation to the clinical area. This can be evaluated for sustainability over time. Studies have validated the use of standardised checklists or handover format and its impact on improved quality of information transfer. 16, 92, 93-98  Sustainability can only be ensured if there is ongoing training and policy requirement for handover. If the effectiveness of a standardized handover format is to be studied, it needs to be measured longitudinally to study if practice changes can be maintained. 
         
        




Appendix A: Donabedian model for evaluating quality
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Appendix D: Consent for Medical Team Members 
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                                 Information and Consent: Handover

Project Title: Development and evaluation of a tool to measure and compare handover content between multidisciplinary care providers in obstetrics.


Study Investigator: Julie Pace, Nurse Educator of the Women’s and Infants’ Program St. Joseph’s Healthcare Hamilton. 

You are being asked to participate in a research study investigating content and communication processes involved during a handover. The handover you are about to give, will be video recorded with a tablet device. At the end of the handover, you will be asked to fill out a short survey. The recording and survey will be numbered for identification purposes and will be kept confidential.  Your name will not be associated with the handover in any analyses, report, or paper that may result from this study. 

The handover and survey will not be used as an assessment of your performance and individual results will not be shared with your Clinical Supervisor or Chief of Department of Obstetrics and Gynecology nor appear in your file. All study data will be kept confidential and will be stored in a double -locked environment. 

If you decline consent, your handover will not be recorded or used in the analysis. 

This study falls under Quality Assurance.

Signature ______________________________

Date_______________________________

Witness______________________________



Appendix E: Consent for Nursing Team Members 
  [image: ]          Information and Consent: Handover


Project Title: Development and evaluation of a tool to measure and compare handover content between multidisciplinary care providers in obstetrics.


Study Investigator: Julie Pace, Nurse Educator of the Women’s and Infants’ Program St. Joseph’s Healthcare Hamilton. 

You are being asked to participate in a research study investigating content and communication processes involved during a handover. The handover you are about to give, will be video recorded with a tablet device. At the end of the handover, you will be asked to fill out a short survey. The recording and survey will be numbered for identification purposes and will be kept confidential.  Your name will not be associated with the handover in any analyses, report, or paper that may result from this study. 

The handover and survey will not be used as an assessment of your performance and individual results will not be shared with your manager nor appear in your file. All study data will be kept confidential and will be stored in a double -locked environment. 
If you decline consent, your handover will not be recorded or used in the analysis. 


This study falls under Quality Assurance.


Signature ______________________________

Date_______________________________

Witness______________________________



Appendix F : Study Hospital’s Nursing Transfer of Accountability (TOA) format
Critical Elements
Patient Identifiers
Diagnosis and Current Status
Allergies
Code Status
Isolation Requirements
Risks and Concerns
Immediate Goals / Plan of Care
Bedside Safety Check
Patient Identification Band
Allergy Band
Isolation Sign Posted
Tubes and Drains Intact
IV (Solution / Rate / Site / Date)
Restraints
Falls Risk Signage Posted
Oxygen / Suction / Call Bell
Variance









Appendix G:  Delphi Results 
Delphi: 20 expert multidisciplines  in Obstetrics ( 15 respondents in round one and round 2) All items rated on a 5 point scale 1(strongly disagree) 2 (mildly disagree), 3 (Neutral), 4(mildly agree), 5 (strongly agree) that the item should be included in a handover
Clinical information between outgoing and incoming team/professional:	80% mean score ( > 4.0 = include item)   > 12 out of 15 say they would include item
							Round 1	Round 2 (consensus)
Pt. Name/age	1 	2	3	4	5  	15/15 I       15/15	I
GTPAL		1	2	3	4	5	15/15  I      15/15	I
Care provider 	1	2	3	4	5	5/15  E        7/15	E
Allergies		1	2	3	4	5	14/15   I	  14/15	I
IPAC alerts		1	2	3	4	5	13/15   I     13/15	I
serology 		1	2	3	4	5	12/15 I	 15/15	I
Maternal blood group	1	2	3	4	5	8/15     E	  9/15	E
Current status of the following discussed:
Type of delivery planned1	2	3	4	5	13/15   I	15/15	I
Time admitted to unit	1	2	3	4	5	--	12/15	I
Progress		1	2	3	4	5	14/15   I	15/15	I
Plan of care	1	2	3	4	5	14/15   I	15/15	I
Analgesia		1	2	3	4	5	15/15  I	15/15	I
Support in labour	1	2	3	4	5	--	12/15	I
Social aspects are discussed:
SW consult of any kind1	2	3	4	5	15/15   I	14/15	I
Maternal drug use	1	2	3	4	5	--	14/15	I
Anticipated Baby Care:
GBS screening: prophylaxis1	2	3	4	5	13/15   I	15/15	I
Hep B 		1	2	3	4	5	13/15  I	15/15	I
Maternal fever: plan of care1	2	3	4	5	15/15  I	15/15	I
Communication aspects:
Handover is written	1	2	3	4	5	5/15    E	7/15	E
The person taking on responsibility of the pt has
time to ask questions	1	2	3	4	5	15/15   E	15/15	I

Teamwork:
The leader of the team for 
the oncoming shift is
 Identified		1	2	3	4	5	--  	6/15	E

Situational awareness:
Concerns about risks 
to patient are raised	1	2	3	4	5	--	15/15	I
The outgoing team/professional 
provides a clear 
assessment of the clinical 
situation in which the 
new team will be working1	2	3	4	5	--	15/15	I

Accountability/responsibility: 

Tasks to be completed are 
clearly assigned to the
 oncoming professional/group 1	2	3	4	5	--	15/15	I











Appendix H: Training for the raters:
Definition legend:
Primip: means primiparous, pregnant for the first time
Multip: mean multiparous, more than one pregnancy
Gravida: means woman is pregnant ( G2 means 2nd pregnancy)
39 and 2 or 37 6/7: this indicated baby’s gestational age. 39 weeks and 2 days or 37 weeks and six days.
T means term (G4, T2 means 4th pregnancy and 2 children born at term)
Ruptured: this means membrane status.  If membranes are ruptured this means she ‘broke her water” membranes can be “ARM” (artificially ruptured by doctor) or “Spontaneous” ( woman’s water broke on its own). Membranes can be “bulging”, this means baby is moving down.
Pre eclampsia: a disease of pregnancy with high blood pressure and altered liver and renal status. Feeling unwell, abdominal pain or chest/epigastric pain, visual disturbances.
“bleeds” : indicative of a heavy bleed/post-partum hemorrhage
GBS; group B strep bacteria which require IV antibiotics.
Oxytocin : hormone to kick start labour
“pump running at…” this is oxytocin via IV infusion. It is increased as needed to obtain effective contraction patterns.
Cervix status: unfavorable means its not getting softer and dilating. Favorable means that labour is progressing.
Decels ( decelerations): this is a decrease in fetal heart rate as seen on the fetal monitor strip
Rubella status: part of regular screening for pregnant women.  



Appendix I
Handover Questionnaire
You are being asked to participate in a research study investigating content and communication processes involved during a handover. The handover you are about to give, will be video recorded with a tablet device. 
At the end of the handover, please complete this survey. The recording and survey will be numbered for identification purposes and will be kept confidential. Your name will not be associated with the handover in any analyses, report, presentation or publication that may result from this study. 
1. I was:   Giving handover (off going)      Receiving handover (incoming) 

2. My designation is:   
Physician:  Clerk   Intern   PGY1    PGY2   PGY3   PGY4   PGY5   OB staff
Registered Nurse:   0-5 year experience   5-10 years   10 or more years
3. The handover was guided by: 
 Patient care notes/ chart
 Flow sheet
 Memory  
 Mixed (explain): ___________________________________________

4. Were there any distractions during this handover?  
  No distractions
· Pager went off		
· Telephone call
· Person/situation interrupted	
· Other:   ______________________________________________________

5. Do you feel you had time to ask about or clarify any risks or concerns about the patients in this handover?    
· Yes
· No: explain: ____________________________________________________________

6. Do you feel you received a clear assessment of each patient/clinical situation in order to do your job well today?
· Yes
No: explain: ________________________________         Please turn over 
· 
7. Do you feel that follow up labs/investigations or other time sensitive tasks to be completed were clearly outlined or received?
· Yes
· No: explain: ____________________________________________________________


8. How many hours did you sleep prior to this handover?       ________________________
      
9. Other comments: 
	

	

	

	

	





Thank you for your help. 

Please put this in the envelope provided and seal it for confidentiality. 





Appendix J : Chi Squares for all 29 items
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Appendix K: Frequency table: percentage of time each discipline mentions each item in handovers
	
	Pt ID
	Gavida
	allerg
	IPAC
	Ser
	GBS
	Type of del
	Time
	Progr
	POC
	Analg
	support

	RN %
	96
	92
	40
	16
	40
	64
	56
	68
	88
	92
	56
	48

	MD %
	100
	80
	8
	0
	16
	52
	60
	60
	88
	84
	36
	16



	
	Social work
	Mat drug use
	Mat fever
	Time to ask
	Concerns raised
	Clear assess
	Tasks assign
	Written format
	Dis pager >1
	Pager once
	Phones >1 
	Phones once
	peopl

	RN %
	12
	4
	32
	56
	24
	76
	48
	28
	0
	4
	16
	24
	72

	MD %
	8
	4
	36
	56
	56
	88
	56
	20
	12
	12
	4
	4
	48
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MD vs RN

Chi-squared Paitent Identified

Yes No Chi-squared Allergies

RN 24 1 25 Yes No

MD 25 0 25 RN 10 15 25

49 1 50 MD 2 23 25

12 38 50

24.5 0.5 25

24.5 0.5 25 6 19 25

49 1 50 6 19 25

12 38 50

1.02040816= chi squared p =  0.31242221

7.01754386= chi squared p =  0.00807149

0.5= p (for Fisher's Exact Test)

0.00807768= p (for Fisher's Exact Test)

Tutorial Helpful

Chi-squared Gravida

Yes No Chi-squared IPAC

RN 23 2 25 Yes No

MD 20 5 25 RN 4 21 25

43 7 50 MD 0 25 25

4 46 50

21.5 3.5 25

21.5 3.5 25 2 23 25

43 7 50 2 23 25

4 46 50

1.49501661= chi squared p =  0.22143973

4.34782609= chi squared p =  0.03705622

0.15957447= p (for Fisher's Exact Test)

0.05492835= p (for Fisher's Exact Test)

Chi-squared Serology

Yes No Chi-squared GBS

RN 10 15 25 Yes No

MD 4 21 25 RN 16 9 25

14 36 50 MD 13 12 25

29 21 50

7 18 25

7 18 25 14.5 10.5 25

14 36 50 14.5 10.5 25

29 21 50

3.57142857= chi squared p =  0.05878172

0.73891626= chi squared p =  0.39000826

0.04409021= p (for Fisher's Exact Test)

0.15779721= p (for Fisher's Exact Test)

Chi-squared Type of Delivery

Yes No Chi-squared Time arrived

RN 14 11 25 Yes No

MD 15 10 25 RN 17 8 25

29 21 50 MD 15 10 25

32 18 50

14.5 10.5 25

14.5 10.5 25 16 9 25

29 21 50 16 9 25

32 18 50

0.08210181= chi squared p =  0.77446906

0.34722222= chi squared p =  0.55568979

0.2164076= p (for Fisher's Exact Test)

0.19582925= p (for Fisher's Exact Test)

Chi-squared Progress

Yes No Chi-squared Plan of Care

RN 23 2 25 Yes No

MD 22 3 25 RN 24 1 25

45 5 50 MD 21 4 25

45 5 50

22.5 2.5 25

22.5 2.5 25 22.5 2.5 25

45 5 50 22.5 2.5 25

45 5 50

0.22222222= chi squared p =  0.63735189

2= chi squared p =  0.15729921

0.32566218= p (for Fisher's Exact Test)

0.14926183= p (for Fisher's Exact Test)

Chi-squared Analgesia

Yes No Chi-squared Support in Labour

RN 14 11 25 Yes No

MD 9 16 25 RN 12 13 25

23 27 50 MD 4 21 25

16 34 50

11.5 13.5 25

11.5 13.5 25 8 17 25

23 27 50 8 17 25

16 34 50

2.01288245= chi squared p =  0.15596874

5.88235294= chi squared p =  0.01529337

0.08428436= p (for Fisher's Exact Test)

0.01336067= p (for Fisher's Exact Test)

Chi-squared Social Work

Yes No Chi-squared Maternal Drug Use

RN 3 22 25 Yes No

MD 2 23 25 RN 1 24 25

5 45 50 MD 1 24 25

2 48 50

2.5 22.5 25

2.5 22.5 25 1 24 25

5 45 50 1 24 25

2 48 50

0.22222222= chi squared p =  0.63735189

0= chi squared p =  1

0.32566218= p (for Fisher's Exact Test)

0.51020408= p (for Fisher's Exact Test)

Chi-squared Fever ID

Yes No Chi-squared Time to Question

RN 8 17 25 Yes No

MD 9 16 25 RN 14 11 25

17 33 50 MD 14 11 25

28 22 50

8.5 16.5 25

8.5 16.5 25 14 11 25

17 33 50 14 11 25

28 22 50

0.08912656= chi squared p =  0.7652905

4.5078E-31= chi squared p =  1

0.22438769= p (for Fisher's Exact Test)

0.22386993= p (for Fisher's Exact Test)

Chi-squared Concerns raised

Yes No Chi-squaredClear assessment of current sit

RN 8 17 25 Yes No

MD 14 11 25 RN 19 6 25

22 28 50 MD 22 3 25

41 9 50

11 14 25

11 14 25 20.5 4.5 25

22 28 50 20.5 4.5 25

41 9 50

2.92207792= chi squared p =  0.08737528

1.2195122= chi squared p =  0.26945641

0.05432138= p (for Fisher's Exact Test)

0.16257864= p (for Fisher's Exact Test)

Chi-squared Tasks to be completed

Yes No Chi-squared Written Guide

RN 12 13 25 Yes No

MD 14 11 25 RN 7 18 25

26 24 50 MD 5 20 25

12 38 50

13 12 25

13 12 25 6 19 25

26 24 50 6 19 25

12 38 50

0.32051282= chi squared p =  0.57129962

0.43859649= chi squared p =  0.50780065

0.19070401= p (for Fisher's Exact Test)

0.21037615= p (for Fisher's Exact Test)

Chi-squared Pager off +1

Yes No Chi-squared Pager off twice

RN 0 25 25 Yes No

MD 3 22 25 RN 1 24 25

3 47 50 MD 3 22 25

4 46 50

1.5 23.5 25

1.5 23.5 25 2 23 25

3 47 50 2 23 25

4 46 50

3.19148936= chi squared p =  0.07402254

1.08695652= chi squared p =  0.29714653

0.11734694= p (for Fisher's Exact Test)

0.24967434= p (for Fisher's Exact Test)

Chi-squared Phones rang +2

Yes No Chi-squared Phone rang once

RN 4 21 25 Yes No

MD 1 24 25 RN 6 19 25

5 45 50 MD 1 24 25

7 43 50

2.5 22.5 25

2.5 22.5 25 3.5 21.5 25

5 45 50 3.5 21.5 25

7 43 50

2= chi squared p =  0.15729921

4.15282392= chi squared p =  0.04156515

0.14926183= p (for Fisher's Exact Test)

0.04432624= p (for Fisher's Exact Test)

Chi-squared People Distract

Yes No Chi-squared Attempt to Mitigate

RN 18 7 25 Yes No

MD 12 13 25 RN 20 5 25

30 20 50 MD 14 11 25

34 16 50

15 10 25

15 10 25 17 8 25

30 20 50 17 8 25

34 16 50

3= chi squared p =  0.08326452

3.30882353= chi squared p =  0.06890881

0.05304108= p (for Fisher's Exact Test)

0.04809841= p (for Fisher's Exact Test)

Chi-squaredWritten tool Guide Handover

Yes No Chi-squared Handover guide by notes

RN 0 25 25 Yes No

MD 4 21 25 RN 17 8 25

4 46 50 MD 17 8 25

34 16 50

2 23 25

2 23 25 17 8 25

4 46 50 17 8 25

34 16 50

4.34782609= chi squared p =  0.03705622

0= chi squared p =  1

0.05492835= p (for Fisher's Exact Test)

0.23758696= p (for Fisher's Exact Test)

Chi-squared Memory Guided

Yes No

RN 17 8 25

MD 20 5 25

37 13 50

18.5 6.5 25

18.5 6.5 25

37 13 50

0.93555094= chi squared p =  0.33342466

0.16193427= p (for Fisher's Exact Test)
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Chi-squared Paitent Identified

Yes No Chi-squared Allergies

RN 24 1 25 Yes No

MD 25 0 25 RN 10 15 25

49 1 50 MD 2 23 25

12 38 50

24.5 0.5 25

24.5 0.5 25 6 19 25

49 1 50 6 19 25

12 38 50

1.02040816= chi squared p =  0.31242221

7.01754386= chi squared p =  0.00807149

0.5= p (for Fisher's Exact Test)

0.00807768= p (for Fisher's Exact Test)

Tutorial Helpful

Chi-squared Gravida

Yes No Chi-squared IPAC

RN 23 2 25 Yes No

MD 20 5 25 RN 4 21 25

43 7 50 MD 0 25 25

4 46 50

21.5 3.5 25

21.5 3.5 25 2 23 25

43 7 50 2 23 25

4 46 50

1.49501661= chi squared p =  0.22143973

4.34782609= chi squared p =  0.03705622

0.15957447= p (for Fisher's Exact Test)

0.05492835= p (for Fisher's Exact Test)

Chi-squared Serology

Yes No Chi-squared GBS

RN 10 15 25 Yes No

MD 4 21 25 RN 16 9 25

14 36 50 MD 13 12 25

29 21 50

7 18 25

7 18 25 14.5 10.5 25

14 36 50 14.5 10.5 25

29 21 50

3.57142857= chi squared p =  0.05878172

0.73891626= chi squared p =  0.39000826

0.04409021= p (for Fisher's Exact Test)

0.15779721= p (for Fisher's Exact Test)

Chi-squared Type of Delivery

Yes No Chi-squared Time arrived

RN 14 11 25 Yes No

MD 15 10 25 RN 17 8 25

29 21 50 MD 15 10 25

32 18 50

14.5 10.5 25

14.5 10.5 25 16 9 25

29 21 50 16 9 25

32 18 50

0.08210181= chi squared p =  0.77446906

0.34722222= chi squared p =  0.55568979

0.2164076= p (for Fisher's Exact Test)

0.19582925= p (for Fisher's Exact Test)

Chi-squared Progress

Yes No Chi-squared Plan of Care

RN 23 2 25 Yes No

MD 22 3 25 RN 24 1 25

45 5 50 MD 21 4 25

45 5 50

22.5 2.5 25

22.5 2.5 25 22.5 2.5 25

45 5 50 22.5 2.5 25

45 5 50

0.22222222= chi squared p =  0.63735189

2= chi squared p =  0.15729921

0.32566218= p (for Fisher's Exact Test)

0.14926183= p (for Fisher's Exact Test)

Chi-squared Analgesia

Yes No Chi-squared Support in Labour

RN 14 11 25 Yes No

MD 9 16 25 RN 12 13 25

23 27 50 MD 4 21 25

16 34 50

11.5 13.5 25

11.5 13.5 25 8 17 25

23 27 50 8 17 25

16 34 50

2.01288245= chi squared p =  0.15596874

5.88235294= chi squared p =  0.01529337

0.08428436= p (for Fisher's Exact Test)

0.01336067= p (for Fisher's Exact Test)

Chi-squared Social Work

Yes No Chi-squared Maternal Drug Use

RN 3 22 25 Yes No

MD 2 23 25 RN 1 24 25

5 45 50 MD 1 24 25

2 48 50

2.5 22.5 25

2.5 22.5 25 1 24 25

5 45 50 1 24 25

2 48 50

0.22222222= chi squared p =  0.63735189

0= chi squared p =  1

0.32566218= p (for Fisher's Exact Test)

0.51020408= p (for Fisher's Exact Test)

Chi-squared Fever ID

Yes No Chi-squared Time to Question

RN 8 17 25 Yes No

MD 9 16 25 RN 14 11 25

17 33 50 MD 14 11 25

28 22 50

8.5 16.5 25

8.5 16.5 25 14 11 25

17 33 50 14 11 25

28 22 50

0.08912656= chi squared p =  0.7652905

4.5078E-31= chi squared p =  1

0.22438769= p (for Fisher's Exact Test)

0.22386993= p (for Fisher's Exact Test)

Chi-squared Concerns raised

Yes No Chi-squaredClear assessment of current sit

RN 8 17 25 Yes No

MD 14 11 25 RN 19 6 25

22 28 50 MD 22 3 25

41 9 50

11 14 25

11 14 25 20.5 4.5 25

22 28 50 20.5 4.5 25

41 9 50

2.92207792= chi squared p =  0.08737528

1.2195122= chi squared p =  0.26945641

0.05432138= p (for Fisher's Exact Test)

0.16257864= p (for Fisher's Exact Test)

Chi-squared Tasks to be completed

Yes No Chi-squared Written Guide

RN 12 13 25 Yes No

MD 14 11 25 RN 7 18 25

26 24 50 MD 5 20 25

12 38 50

13 12 25

13 12 25 6 19 25

26 24 50 6 19 25

12 38 50

0.32051282= chi squared p =  0.57129962

0.43859649= chi squared p =  0.50780065

0.19070401= p (for Fisher's Exact Test)

0.21037615= p (for Fisher's Exact Test)

Chi-squared Pager off +1

Yes No Chi-squared Pager off twice

RN 0 25 25 Yes No

MD 3 22 25 RN 1 24 25

3 47 50 MD 3 22 25

4 46 50

1.5 23.5 25

1.5 23.5 25 2 23 25

3 47 50 2 23 25

4 46 50

3.19148936= chi squared p =  0.07402254

1.08695652= chi squared p =  0.29714653

0.11734694= p (for Fisher's Exact Test)

0.24967434= p (for Fisher's Exact Test)

Chi-squared Phones rang +2

Yes No Chi-squared Phone rang once

RN 4 21 25 Yes No

MD 1 24 25 RN 6 19 25

5 45 50 MD 1 24 25

7 43 50

2.5 22.5 25

2.5 22.5 25 3.5 21.5 25

5 45 50 3.5 21.5 25

7 43 50

2= chi squared p =  0.15729921

4.15282392= chi squared p =  0.04156515

0.14926183= p (for Fisher's Exact Test)

0.04432624= p (for Fisher's Exact Test)

Chi-squared People Distract

Yes No Chi-squared Attempt to Mitigate

RN 18 7 25 Yes No

MD 12 13 25 RN 20 5 25

30 20 50 MD 14 11 25

34 16 50

15 10 25

15 10 25 17 8 25

30 20 50 17 8 25

34 16 50

3= chi squared p =  0.08326452

3.30882353= chi squared p =  0.06890881

0.05304108= p (for Fisher's Exact Test)

0.04809841= p (for Fisher's Exact Test)

Chi-squaredWritten tool Guide Handover

Yes No Chi-squared Handover guide by notes

RN 0 25 25 Yes No

MD 4 21 25 RN 17 8 25

4 46 50 MD 17 8 25

34 16 50

2 23 25

2 23 25 17 8 25

4 46 50 17 8 25

34 16 50

4.34782609= chi squared p =  0.03705622

0= chi squared p =  1

0.05492835= p (for Fisher's Exact Test)

0.23758696= p (for Fisher's Exact Test)

Chi-squared Memory Guided

Yes No

RN 17 8 25

MD 20 5 25

37 13 50

18.5 6.5 25

18.5 6.5 25

37 13 50

0.93555094= chi squared p =  0.33342466

0.16193427= p (for Fisher's Exact Test)


