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ABSTRACT
Rationale, aims and objectives: Loss of situation awareness (SA) by health
professionals during handover is a major threat to patient safety in perinatal
care. SA refers to knowing what is going on around. Adequate handover
communication and process may support situation assessment, a precursor of
SA. This study describes current practices and opinions of perinatal handover to
identify potential improvements.
Methods: Structured direct observations of shift-to-shift patient handovers
(n = 70) in an academic perinatal setting were used to measure handover
communication (presence and order of levels of SA: current situation,
background, assessment and recommendation) and process (duration,
interruptions/distractions, eye contact, active inquiry and reading information
back). Afterwards, receivers' opinions of handover communication (n = 51) were
measured by means of a questionnaire.
Results: All levels of SA were present in 7% of handovers, the current situation
in 86%, the background in 99%, an assessment in 24% and a recommendation in
46%. In 77% of handovers the background was mentioned first, followed by the
current situation. Forty-four per cent of handovers took 2 minutes or more per
patient. In 52% distractions occurred, in 43% there was no active inquiry, in
32% no eye contact and in 97% information was not read back. The overall
mean of the receivers' opinions of handover communication was 4.1 (standard
deviation ± 0.7; scale 1–5, where 5 is excellent).
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Conclusions: Perinatal handovers are currently at risk for inadequate situation
assessment because of variability and limitations in handover communication
and process. However, receivers' opinions of handover communication were
very positive, indicating a lack of awareness of patient safety threats during
handover. Therefore, the staff's awareness of current limitations should be
raised, for example through video reflection or simulation training.

INTRODUCTION

Prompted by higher perinatal mortality rates compared with other west European
countries [1, 2], patient safety is a major issue in obstetrical care in the Netherlands.
The care for labouring women in the Netherlands is characterized by a high rate of
handovers, for example between primary, secondary and tertiary care, but also
intradepartmental and shift to shift [3]. Handovers have been indicated as an
important threat to patient safety in obstetrical care [4, 5] and also in several other
settings in health care [6-9]. A major cause of failure in handovers is loss of
‘situation awareness’ (SA) [10-13]. SA refers to knowing what is going on around a
person based on various sources of information. SA consists of three levels. The first
level is the perception of acquired information; the second is comprehension, which
is based on the integration of the acquired information using clinical knowledge; and
the third is the projection into future events [14]. In general, having an adequate SA
is important because it is the main precursor of decision making, and hence
performance of action [14].
Handover is a complex process [15] that serves diverse functions of which the
communication of information is the most important [16]. Handover can be
characterized by a receiver establishing SA based on the information given by a
sender. This is also known as team SA, which is ‘the degree to which each team
member possesses the SA required for his or her responsibilities’ [17]. The handover
literature is characterized by the focus on standardization and effectiveness of
information [16, 18]. Recently, non-technical skills (or human factors) such as
communication and teamwork, have been included as a supplementary focus of
handover [19-24]. However, only one study measured SA through the appropriate
identification of patients needing attention [19].
The process to establish SA, known as situation assessment, can be influenced by the
inability to integrate information or to focus attention [14]. Therefore, an adequate
handover should support situation assessment. The way information is
communicated during handover affects situation assessment [17]. Moreover, it is
proposed that handover in a standardized order contributes to an adequate handover
[18]. Also, several process factors have been put forward as effecting an adequate
handover [25] including duration [26, 27], interruptions/distractions [26, 28, 29],
absence of active inquiry, absence of eye contact between sender and receiver [28],
and not reading information back [10, 22]. Finally, high workload [7, 14, 30] and
limited clinical experience [14, 27, 31] have been described in relation to an adequate
handover.
In order to improve the safety of perinatal handover by tailored interventions [32,
33], we aimed to study current shift-to-shift handover communication and process as
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well as receivers' opinions of handover communication afterwards. We conducted a
mixed-methods observational study in a perinatal setting during day shifts to answer
the following research questions: (1) How is handover communication executed
during perinatal shift-to-shift handovers regarding the presence and order of all levels
of SA? (2) How does the handover process evolve regarding duration,
interruptions/distractions, presence of active inquiry, eye contact and read back? (3)
What are the receivers' opinions about the presentation, clarity and completeness of
handover communication directly after handover?
METHODS

Study design, setting and study objects
The study was conducted in a six-bed labour ward in a tertiary hospital setting.
Structured direct observations were used to explore perinatal handover
communication and process in relation to situation assessment. During shift-to-shift
handover meetings, verbal handovers of individual labouring women admitted to the
labour ward (n = 70) were observed, because they took place at a scheduled time and
a fixed place. The handovers concerned both medical (n = 30) and nursing (n = 40)
handovers from night to day shift (morning handovers), and from day to evening
shift (afternoon handovers). Medical and nursing handovers took place separately,
but approximately at the same time (0800/1700 and 0730/1445 h, respectively).
Medical handovers were attended by gynaecologists, residents and clinical midwives.
Usually, the handover of patients was carried out by the junior doctor. Nursing
handovers were attended by obstetrics and gynaecology nurses, obstetrics and
gynaecology nurse trainees, and registered nurses. Usually, patients at the labour
ward were handed over by the obstetrics and gynaecology nurse (trainee). Handovers
were observed from 6 October 2011 until 10 November 2011. During the observation
period, the researcher attended two to three handover meetings per day from Monday
to Friday. Receivers' opinions of handover communication of each patient handover
were measured directly after the handover meetings by means of a written
questionnaire. Also directly after the handover meetings, the senders were asked to
assess the workload of the shift preceding the handover meeting. Finally, clinical
experience of the senders was assessed.
Measures
Handover communication and process were measured through direct observations.
Observations were carried out by one researcher (EP) using a checklist adapted from
an earlier research [34], which was designed for the observation of verbal
communication of individual patients during ward rounds. An observation protocol
was developed in which the definitions and examples of the observable items of
handover communication and process were described (see Box 1). The observation
protocol was fine-tuned during the observation period by adding examples to the
definitions.
[BOX 1. ]
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Handover communication was measured through observing the presence and order of
the following elements: situation, background, assessment and recommendation
(SBAR). SBAR is a framework for verbal communication between health care
professionals about a patient's situation. SBAR logically structures the information in
a predictable way [18, 35, 36]. It is presumed that SBAR supports situation
assessment because it is in accordance with all levels of SA. Situation and
background refer to the perception of information (level 1), assessment to the
interpretation of information (level 2) and recommendation to the planning of future
events (level 3). During each patient handover, the presence of each SBAR element
was scored as well as their consecutive order. If elements were repeated, numbering
was continued. For example, if the order was background, situation, background,
assessment, number 1 was noted for background, number 2 for situation, number 3
for background and number 4 for assessment.
Handover process was measured through observing the duration (in four categories),
presence, number and nature of interruptions/distractions, having/making eye contact
between senders and receivers, and active inquiry. Active inquiry was measured by
observing if questions were asked by the receivers.
Receivers' opinions of handover communication were measured on a self-developed
six-item written questionnaire. The six items were: information is complete,
information is presented in an orderly manner, essential issues are present,
information is clear, no unnecessary issues are present and actions are clear. The
items were formulated in statements and were measured on a scale from
A = ‘strongly disagree’ to E = ‘strongly agree’. For determining overall receivers'
opinions of handover communication, a composite variable was computed reflecting
the mean of the six sub-items and using the data of the sub-items as numerical data
(A = 1 to E = 5). Workload was measured using the validated NASA-TLX
instrument, a widely used multidimensional scale to assess workload. We measured
mental, physical and temporal demand and omitted the three other items to reduce
the burden for respondents. These items were chosen because they reflect the taskrelated objective factors of the instrument [37]. Finally, clinical experience of the
senders and receivers was measured by number of years of working experience in
obstetrical care, using four categories.
Analysis
Frequencies were used to describe handover communication and process and
receivers' opinions of handover communication. Chi-square analysis was used to
assess statistical differences for type of handover, time of handover, and clinical
experience and workload of senders. To assess mutual relations between handover
communication and process and receivers' opinions of handover communication,
both univariate and multivariate analyses were used. For univariate analysis, chisquare analysis was used. Fisher's exact test was used if the analysis revealed that the
data were unequally distributed across the cells of the table [>20% of cells with a cell
count less than five, or one or more cell(s) with a cell count of less than one] because
of the relatively small sample size. Because the data of overall mean of receivers'
opinions of handover communication had a skewed distribution, Mann–Whitney or
Kruskal–Wallis was used to assess statistical differences for type and time of
handover, handover communication and process, and also for clinical experience and
workload of senders. If univariate analysis revealed that a variable was related to two
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or more variables, these variables were used as determinants for multivariate logistic
analysis, using a backward method, in order to fit the best model. The Wald test was
used for the selection of determinants. Analyses were performed using the Statistical
Package for the Social Sciences (SPSS) 20.0 (IBM Corp., Armonk, NY, USA).
Significant differences were set at P < 0.05 and for logistic regression at P < 0.10.
Ethical approval
The research project was not assessed by the ethics board as the study did not fulfil
the criteria of the Dutch Medical Research (Human Subjects) Act, as no patient
treatments were part of the study and the psychological impact of observing
handovers on the employees was negligible. Furthermore, the measurements were
legitimate as they were executed as part of an internally organized quality
improvement project.
RESULTS

Characteristics of handovers
Seventy handovers of individual patients were observed (Table 1), 43% of which
were medical handovers (n = 30) and 57% nursing handovers (n = 40). Of all
handovers, 40% occurred in the morning (night to day shift; n = 28) and 60% in the
afternoon (day to evening shift; n = 42). Sixty-three per cent of the senders (n = 44)
and 53% of the receivers (n = 27) had at least 5 years of clinical experience in
obstetrical care. Nurses were more experienced than doctors [Fisher's exact 18.179;
P < 0.000 and χ2 trend 17.138; degrees of freedom (d.f.) = 1; P < 0.000]. During
handovers in the morning, senders were more experienced than in the afternoon
(Fisher's exact 11.156; P = 0.007 and χ2 trend 8.163; d.f. = 1; P = 0.003).
[TABLE 1. ]Handover communication

Handover communication regarding the presence and order of the SBAR elements
was observed during 70 patient handovers (Table 2). All SBAR elements were
present in 7% of handovers (n = 5), mostly in the order background, situation,
assessment and recommendation (BSAR). The background (99%; n = 69) and
situation (86%; n = 60) elements were most frequently present in all handovers, the
recommendation (46%; n = 32) and assessment (24%; n = 17) elements less
frequently. Background following situation (77%; n = 54) was the order most
frequently present in all handovers. A repetition of the separate SBAR elements was
observed in 34% of all handovers, such as BSBS, BSRBS or BSBSRS. The element
assessment (χ2 4.377; d.f. = 1; P = 0.036) and the order background–situation–
assessment (χ2 = 7.565; d.f. = 1; P = 0.006) were more present in medical handovers
than in nursing handovers.
[TABLE 2. ]

Handover process
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Handover process regarding duration, interruptions/distractions, presence of active
inquiry, eye contact and read back was observed in 70 patient handovers (Table 3).
Of all handovers, 44% (n = 29) lasted more than 2 minutes and 52% (n = 34) were
interrupted/distracted at least once (Table 3). Most of the interrupted/distracted
handovers were interrupted/distracted once. Usually, these were distractions such as
health professionals walking in or out, telephones ringing or health professionals
answering the telephone. In 44% (n = 28) of all handovers, no questions were asked
by the receivers. In about a quarter of all handovers, having/making eye contact was
not observable, especially in short handovers and in nursing handovers. Read back
occurred in 3% (n = 2) of all handovers. In the afternoon, more handovers were
interrupted (χ2 6.281; d.f. = 1; P = 0.012) and questions were asked in more
handovers (χ2 4.402; d.f. = 1; P = 0.036) than in the morning. Also, there was a trend
that handovers in the afternoon were more frequently interrupted (χ2 trend 5.542;
d.f. = 1; P = 0.019) and lasted longer (χ2 trend 4.085; d.f. = 1; P = 0.043) than in the
morning.
[TABLE 3. ]

Receivers' opinions of handover communication
Receivers' opinions of handover communication were measured directly after the
handover meeting by 51 receivers. Overall mean of receivers' opinions of handover
communication was 4.1 [standard deviation (SD) ± 0.7] and was somewhat higher in
nursing handovers than in medical handovers (mean 4.2 versus 3.9; Table 4), but no
statistical difference was detected (Mann–Whitney U 222.5; P = 0.052). Nurses more
than doctors appraised handover communication as being clear (Fisher's exact 8.816;
P = 0.024).
[TABLE 4. ]

Factors determining handover communication and process and receivers'
opinions of handover communication
Also, mutual relations between handover communication and process and receivers'
opinions of handover communication were analysed. There was a trend that the
element recommendation was more frequently present if the clinical experience of
the senders increased (χ2 trend 5.094; d.f. = 1; P = 0.024). Handovers were shorter if
no interruptions/distractions occurred (Fisher's exact 17.230; P = 0.001 and χ2 trend
14.854; d.f. = 1; P ≤ 0.000); 80% (n = 24) of not interrupted handovers had a duration
of less than 2 minutes. Also, handovers were shorter if no questions were asked (χ2
trend 5.141; d.f. = 1; P = 0.023). Overall mean of receivers' opinions of handover
communication was higher in handovers that were not interrupted (Mann–Whitney U
198.0; P = 0.017) and if senders had 1 year or more clinical experience (Kruskal–
Wallis 9.171; d.f. = 3; P = 0.027). Handover communication was appraised as being
presented in a more orderly manner if handovers were not interrupted/distracted
(Fisher's exact 14.246; P = 0.001 and χ2 trend 4.996; d.f. = 1; P = 0.025), had a
duration of less than 2 minutes (Fisher's exact 9.753; P = 0.011 and χ2 trend 8.039;
d.f. = 1; P = 0.005) and if clinical experience increased (Fisher's exact 17.398;
P = 0.011). There was no relation between the presence of (all) SBAR elements and
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receivers' opinions of handover communication. Furthermore, handover
communication was appraised as being more clear in handovers that were not
interrupted (Fisher's exact 8.204; P = 0.033 and χ2 trend 4.364; d.f. = 1; = 0.037).
Additionally, there was a trend that handover communication was appraised as
containing more unnecessary issues if questions were asked (χ2 trend 4.564; d.f. = 1;
P = 0.033). Finally, the actions to be performed in the next shift were appraised as
being clearer if perceived workload of senders was lower (Fisher's exact 11.361;
P = 0.043). The overall mean of receivers' opinions of handover communication and
the sub-item ‘Information presented in an orderly manner’ differed on more than two
variables. Logistic regression analyses were performed using a cut-off point of,
respectively, ≤4.1 and ≥‘Agree’. A shorter duration of handover predicted that the
information was appraised as being presented in a more orderly manner [odds ratio
0.06 (95% BI 0.007–0.529); Wald 6.423, P = 0.011; constant 3.178]. In other words,
the probability of handover being appraised as presented in an orderly manner is
59.1%, if handover is shorter than 2 minutes.
DISCUSSION

We assessed handover communication and process and receiver's opinions of
handover communication during shift-to-shift handovers of labouring women in a
Dutch academic perinatal care unit. Results showed that situation assessment is
hampered in several ways. Communication of all levels of SA was absent in 93% of
handovers. Mainly, the level 2 and 3 elements were absent, respectively, in 76 and
54% of handovers. Handover process showed imperfections because of a relatively
long duration (at least 2 minutes) in 44% of handovers, distractions in 52%, no active
inquiry in 43%, no eye contact in 32% and no read back in 97%. Despite these
imperfections, the overall mean of the receivers' opinions of handover
communication was high, that is 4.1 (SD ± 0.7; scale 1–5; 5 is excellent).
Other studies of handover communication show variable results in communicating
the levels of SA. Ilan and colleagues conducted a descriptive study of the occurrence
of the SBAR elements in medical handovers in an intensive care unit [38]. Regarding
the first level of SA, the element situation was present in 98% of all handovers
accounting for 16% of handover time, and the element background was present in
100% of handovers accounting for 56% of handover time. A study of Manser and
colleagues showed that situation and background together account for 22% of postoperative handover time by both medical and nursing professionals [23]. Our
findings show that professionals in perinatal and critical care are quite used to
communicate level 1 of SA. Regarding the level 2 of SA, Ilan and colleagues found
that the element assessment was present in nearly all handovers (98%), which
accounted for 20% of handover time. Also Manser and colleagues showed that in
20% of post-operative handover time an assessment was present. In our study, the
element assessment was present in 24% of all handovers and in 37% of medical
handovers. Apparently, professionals in perinatal care communicate level 2 of SA in
fewer occasions than critical care professionals. A possible explanation might be that
intensive care and operating room staff may generally be more focused on an
assessment because they monitor multiple measurements of critically ill patients.
Regarding the third level of SA, the element recommendation was present in 45% of
handovers in the study of Ilan and colleagues accounting for 2% of handover time. In
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the study of Manser and colleagues, planning issues accounted for 9% of handover
time. In our study, presence of the element recommendation was present in 46% of
all handovers and in 33% of medical handovers. These findings show that
professionals in both perinatal care and critical care are not used to extensive
communication of level 3 of SA. Potentially, the relatively infrequent presence of the
elements assessment (level 2) and recommendation (level 3) can be explained by
senders assuming that the receivers will achieve the same assessment and
recommendation by hearing the situation and background, as suggested by a study in
aviation [10]. Another cause may be culture, for instance when senders believe that
prompting an assessment or a recommendation show professional disrespect to the
receivers. In general, the absence of the elements assessment and recommendation in
a handover is a lack of communicating the more advanced levels of SA, that is
interpretation of the data, anticipating future events and planning further actions.
Furthermore, it limits collaborative cross-checking during handovers, which is
described as a function of an adequate handover [18, 39]. In the studies of Ilan and
colleagues and Manser and colleagues it is not clear how often all SBAR elements
were present in handovers. In our study this was the case in 7% of handovers. This
finding indicates that perinatal handover communication does not fully support
situation assessment.
One study found similar findings for the heterogeneous pattern in the order of SBAR
elements [38]. They also demonstrated a heterogeneous handover communication
pattern assessed with the subjective, objective, assessment and plan framework. This
suggests that health care professionals are not used to, or have difficulties in,
structuring and standardizing handover communication during handovers regarding
the order of the levels of SA.
Other studies regarding handover process show variable results. Regarding the
duration of handovers our study fits in the range reported by other studies (96
seconds–3 minutes) in acute care settings [38, 40-43]. Compared with the lower limit
of this range, our average duration may potentially be further reduced. This might be
valuable in relation to situation assessment as long duration can lead to an overload
of information, possibly leading to missing relevant data or inadequate interpretation
of data and finally, a less adequate SA [17]. It is a challenge for each setting to find
out which information is relevant to establish an adequate SA during handover [17].
Regarding active inquiry two studies showed that questions were asked in about 95%
of intensive care shift-to-shift patient handovers and of patient handovers from
ambulance to an emergency department [38, 40]. This rate was far higher than in our
study. In general, active inquiry will contribute to situation assessment. For example,
the receiver asking for clarification of vague information or additional information,
for example an assessment (level 2) or treatment options (level 3). However, it is
difficult to state that active inquiry is always necessary for situation assessment. For
example, when the receiver assesses handover communication as clear and complete.
When observing handovers, it is recommended to gather additional data about active
inquiry, for example the nature of the question, that is whether it is clarifying,
explorative or confirming, and the timing of the question.
Similar to our findings, a study by Greenstein and colleagues found that reading
information back was present in a minority (17%) of medical and multidisciplinary
handover meetings in an internal medicine setting [43]. Also, Manser and colleagues
found that 0.2% of handover time accounted for verifying information [23]. In our
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study, health care professionals reported resistance against reading information back
because they reported that it may be perceived as ‘patronizing’.
Our results about receivers' opinions showed that handover communication was
highly appraised, in contrast with the imperfections we measured in handover
communication and process. A possible explanation might be that the receivers are
used to current practice and are not fully aware that handover communication and
process may influence situation assessment. This is suggested by our finding that
receivers stated that actions needed for the patient were clear, whereas a
recommendation was made in less than half of handovers. Presumably receivers
deduce actions from the received information, also when this information is handed
over implicitly rather than explicitly. Another explanation might be that receivers'
opinions were measured directly after the handover meetings, at a stage when they
were not yet aware of any imperfection of handover communication. A third
explanation might be that the six-item questionnaire failed to detect existing
differences in receivers' opinions in relation to situation assessment because 4 out of
6 items resembles SA level 1.
We found that the receivers' opinions of handover communication were more
positive if the information was handed over in an orderly manner by clinically more
experienced senders. One study [24] found similar findings by reporting that the
overall assessment, and the sub-domains of senders' communication skills and
content of the information, of nursing handovers in a medical, surgical and
cardiovascular setting were positively influenced if senders were more experienced
(>5 years). However, the underlying mechanisms regarding this remain unclear.
This study has some limitations. Handovers were observed by only one observer,
which is may be less reliable than two or more independent observers; however, no
interobserver variation occurred. To overcome possible bias, an observation protocol
was developed and regularly discussed with colleagues. The definitions in the
observation protocol were fine-tuned during the observation period through the
addition of examples. Another limitation is that our observations protocol and
checklist were not yet validated. This was something we had no control over
because, at the time of measurement, the published instruments [20, 22, 44] were not
developed for measuring handover communication and process of individual patients
in relation to situation assessment. Our explicit observation protocol facilitates
validation in future research. Another limitation was that the sample size was too
small to detect any confounding variables. For example, there may be an interaction
between time of handover and clinical experience because more experienced
professionals handed over in the morning than in the afternoon. Finally, our study
had limited power and was restricted to shift-to-shift handovers during office hours.
This limits the generalizability to all handovers of the labour ward under study and
other (labour) wards in general. However, we believe that the adoption of the
observed SBAR elements in our setting is similar to those in other Dutch perinatal
services, because recommendations to use SBAR were only recently published [45].
In addition, the results of our study match with findings of the only other study we
found on the presence of SBAR elements [38].
Few studies have been published on current handover practices, and none at all in a
perinatal setting. This study provides insight into current perinatal handovers, and
highlights the barriers to implement a handover that supports situation assessment.
Our results may help to better prepare and manage the implementation of a handover
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ultimately leading to better patient safety by increasing shared SA. Exploring
handovers in this way contributes to a teamwork approach of handovers, which was
recently recommended as a new approach in handover [18, 22].
Our results showed that situation assessment during perinatal shift-to-shift handovers
is threatened by not communicating all levels of SA, relatively long handovers with
distractions and frequent absence of active inquiry, eye contact and read back. This
may lead to an inadequate SA in receivers of handover. However, staff members
involved with handovers do not appear to be aware of this. Therefore, before
implementing optimized handover communication and process, a sense of urgency
needs to be created that improvement is necessary. This can be achieved by a 4-hour
team resource management training in which lectures, reflecting on video material of
current imperfect handovers and practising handovers supporting situation
assessment by role playing [46-48] are present. Also, providing performance
feedback after direct observations can contribute to more awareness [46].
Subsequently, an appropriate step would be to train and educate staff in a
standardized communication tool to structure and shorten handover communication
by using all levels of SA, and also by minimizing distractions, maximizing eye
contact and explicitly reserving (sufficient) time for active inquiry and read back.
CONCLUSION

In our study, communication during perinatal shift-to-shift handover lacked transfer
of assessment and recommendation in the majority of cases. Moreover, handover
process was hampered by frequent disruptions and long duration as well as lack of
active inquiry and read back. However, the receiver's of handover were very positive
about handover communication, indicating a lack of awareness that patient safety is
threatened during handover. Before future improvements can succeed, staff's
awareness of current limitations should be increased by reflection and training.
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