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Abstract
The provision of ultra-safe healthcare relies upon investment in robust systems of work.
The transition of care between healthcare providers has been shown to contribute
significant risk to patients, so much so that the improvement in handover was listed as one
of the top five priorities for the World Health Organisation in 2014. Current handover
practices have been evaluated in medicine using numerous techniques on the qualitative –
quantitative continuum. The systematic evaluation of published literature revealed a
paucity of evidence in relation to the optimal transfer of patient care.
As a consequence, the post-operative handover was evaluated by first undertaking semistructured interviews of anaesthetic, recovery and surgical staff. Differences of opinion
were discovered between professional groups involved in the post-operative handover.
These differences have the potential to fuel inter-professional conflict. The handover
process was seen as being vulnerable to the effects of outside agencies, with time pressure
being most to blame. The post-operative handover was observed and a novel handover
intervention was introduced, with the primary objective of reducing multi-tasking and
improving information accuracy. The intervention combined education of handover error
alongside standardisation of the process. The introduction of a bed-side aide memoire to
separate the transfer of equipment from standardised information transfer was introduced
with staff involvement.
Prior to the introduction of the handover intervention, core information points such as the
patient’s name and allergies were frequently omitted and the process was often beset with
distraction from concomitant activities. Both of these factors improved following the
introduction of the intervention.
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These findings support previous revelations in handover that transitions are frequently not
optimised to reduce risk in the patient pathway. However, it is feasible to ameliorate this
risk by introducing a low cost quality improvement intervention which aims to standardise
what can otherwise be haphazard working practice.
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Introduction
1.1 Patient safety and adverse events
Human Factors

The Human Factors (HF) view of error permits the examination and attribution of error to
an authentic world model (1-7). HF is the scientific discipline concerned with the
understanding of interactions among humans and other elements of a system. In the event
of an incident, retrospective analysis traditionally pinpointed the blame for the incident
solely on the human operators. This person-centred model of error analysis is now widely
understood to be both unhelpful, as it implies that the people involved have intended for
the error to occur; and incomplete as it excludes the surrounding system from the
investigative process (8-12).

Quantification of error

The seminal publications; ‘To Err is Human’ and ‘Organisation with a Memory’, introduced
systems thinking on medical error to the national media and medical profession in the USA
and the UK (3, 13). These reports were published in response to a growing realisation in
healthcare of the medical profession to the serious and widespread nature of iatrogenic
error. A large case note review study published in 1991 estimated that 3.7% of patients
admitted to hospital in the USA were subject to an adverse event (14). This study has since
been repeated in other countries with estimated iatrogenic error ranging from 3.2% to
16.6%, with over half of these events occurring in surgical care (15). The variability in the
incidence of error found in this review was thought to be due to a number of factors
including: definition of error; quality of medical record keeping and the aim of the study
(medicolegal vs quality improvement) (15).
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The Swiss Cheese model illustrates the creation and perpetuation of error through work
systems, with holes representing defects in error defences which vary in size and position
over time (1). This suggests that accidents are often caused by a combination of factors
rather than one isolated event. The hazards in this system are considered to be in two
categories of ‘active’ and ‘latent’ (1). Active hazards are dynamic and created by humans
interacting with their surroundings (1). Latent hazards are those that have been built within
the system from decisions made upstream by designers, architects and managers which
then influence the frontline workers (1). Error may be trapped by defences termed a ‘nearmiss’ or may penetrate all defences resulting in an adverse event. An adverse event can be
defined as injury caused by medical management, rather than the disease process, which
resulted in prolonged hospital stay or temporary or permanent patient harm (16, 17). Near
misses can be defined as a situation which has a significant and potentially serious safety
related consequence (18).
An alternative to the above is the ‘three buckets model’, with each bucket representing the
‘self’ the ‘context’ and the ‘task’ (19). This model reveals the importance of mental
preparedness of the frontline workers. It underlines the importance of the frontline
worker’s assessment of their own abilities, their context and the task at hand. These three
‘buckets’ are considered to be filled with either good or bad things, with a bucket filled
exclusively with good not necessarily equating with a positive outcome as the model
demonstrates probabilities rather than certainty of outcome (19).
The majority of adverse events were reported in surgery specialities with a systematic
review finding that median adverse events from surgical providers was 58.4% (IQR 54.570.9%) versus 24.1% (IQR 18.7-40.4%) for medical providers (20). Incidence for all adverse
events were found to range from 51.4% - 79% (15). Others found major surgical
complications ranged from 3-16% with iatrogenic mortality ranging from 0.4-0.8% (21-23).
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It has been postulated that surgical care is inherently more hazardous than medical care
due to the greater complexity of work systems supporting it (23, 24). It has also been
proposed that adverse outcomes within surgery are harder to disguise (25). The
component parts or steps are often not technically challenging, however they form an
ongoing chain which must be perfect to result in overall optimum outcomes.
One of the links which is often particularly vulnerable to failure is the post-operative
handover. The patient is transferred from the operating theatre to the recovery unit or
intensive care and is cared for by a new team of staff. In the UK, the patient’s anaesthetist
and surgeon are generally immediately occupied with the next patient’s needs and are
often un-contactable by the recovery team. The patient is recovering from an anaesthetic
and is unable to give account for themselves, leaving the recovery team completely reliant
upon the information given to them during the verbal postoperative handover, the
documentation and the patient’s clinical signs. It is postulated that this critical handover
can negatively impact the patient’s ongoing care due to early miscommunication or
documentation error resulting in late or incorrect treatment.
The findings from industrial disaster investigations and litigation analysis demonstrate the
relationship between handover error and harm (26). However, when attempting to
quantify the actual amount of error attributable to handover inadequacies, the volume is
likely to be significantly higher. This systematic underreporting is known as the patient
safety iceberg, whereby the tip is reported preventable adverse events, followed by
unreported preventable adverse events, then near misses and finally non-harm incidents
(27, 28). It has been estimated that between 22-96% of adverse events are not reported
(29). For every reported adverse event, it is thought that 300 near misses have occurred
(30).
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Incident reporting

The recognition and quantification of error with subsequent allocation of causation is a
notoriously difficult process (17). The interrogation of harm/adverse events with
retrospective analysis techniques may pinpoint a number of causes. However the
retrospective analysis of both error and adverse events is susceptible to reporting and
analytical bias (31). Reporting bias, where some incidents are reported more reliably than
others has long been acknowledged. It has been estimated that only 6% of adverse drug
events are reported to incident reporting systems with pressure sores and failure of risk
assessment completion being less reliably reported (32, 33). The reasons for this systematic
under reporting are numerous and include: lack of feedback (33, 34); concerns over
confidentiality (34) ; retribution (35) and a perceived lack of time (34).
Outcome bias has also been implicated in the falsely low reporting of incidents. Outcome
bias is a phenomenon whereby individuals are influenced in their assessment of an event
by the subsequent outcome (36). It has been demonstrated that if an undesirable or
untoward incident arises within a process, but the outcome is favourable, there is a high
chance that the incident would not be reported, with the reverse also being true (37, 38).
These biases reduce the opportunities for systemic learning and improvement as the
frequency of incidents occurring within an organisation remains hidden. Near misses or
sentinel/warning events provide perfect opportunities for organisational learning and
system engineering as they occur frequently; in addition, because no harm occurs, the
influence of blame culture rather than Just Culture is less likely (39). A just culture can be
classified as one where frontline operators are not punished or reprimanded for reporting
omissions, commissions or decisions which are in line with their professional grade and
training, however intentional disregard of procedure or protocol is not tolerated (40).
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Improving incident reporting

A Cochrane review investigated the effects of interventions aimed at improving incident
reporting (41). They found one study with a sustained, but non-statistically significant
improvement in incident reporting rates by adopting a Just Culture as well as recruiting
frontline staff in the incident analysis process (9, 42). The introduction of an electronic
reporting system in and of itself failed to improve incident reporting (43). Another online
reporting form which generated automatic reminders to reporters caused an overall
decrease in incident reporting (44). The final intervention which was included in the
Cochrane review consisted of a multi-component intervention of: educational package; Just
Culture initiative through anonymization of reporting; improved ease of reporting and
investigation feedback (45). This intervention was found to produce a statistically
significant increase in the number of errors reported (additional 60.3 reports/10 000
occupied bed days (OBDs); 95% CI 23.8 to 96.8, p0.001) (45).
Once an incident has been reported, an investigation of the incident’s root causes should
be undertaken. This process is vulnerable to hindsight bias as the investigator is unable to
witness and experience the individual influences that occurred in the lead up to the
incident(Figure 1) (46, 47). Hindsight bias may result in inaccurate assertions being drawn
and ineffective safety barriers being constructed.
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Figure 1 Hindsight bias (based on Le Coze 2008) (46)

The analysis of reported incidents has previously been viewed as a panacea for all error
however the reported incidents represent a minority of actual harm occurrences in
healthcare (31). A holistic approach would include the investigation of both latent and
active system errors (1, 48). Latent errors are those designed into the system, such as the
layout of the hospital or shift patterns, as opposed to active system errors which relate to
more volatile players such as humans (1). This prospective approach to error analysis would
require investment in systemic investigation, utilising HF techniques.
A study investigating the preventability of healthcare adverse events found half of all
adverse events were preventable. The notion of ‘preventable’ vs ‘unpreventable’ error
raises differences of opinion within the medical community. The notion of a ‘preventable’
error is contentious in the healthcare community. Indeed in a survey questioning both
healthcare professionals and members of the public, only half of those questioned
considered that adverse events could be classified as preventable (49). For an event to be
considered avoidable the for prevention means should exist within the system at the time
of the event, unless it was not considered standard care (16). As this definition is open to
interpretation, most studies which set out to evaluate the incidence of preventable adverse
events do so in a blinded fashion, with two independent reviewers (50). It is accepted that
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the proportion of preventable adverse events is increasing as awareness of the effect of
systems upon patient outcomes increases (51).
It has been recommended that investigators do not rely upon a single harm quantification
method as little overlap exists when more than one method is used to quantify harm. A
study comparing three methods of harm quantification compared pharmacist reported
near misses or harm events; case note review and incident reports and found little overlap
(52). Of 288 consecutively discharged patients from 6 wards there were: 11 incident
reports (3.8%), 30 pharmacists’ reports (10.4%) and 65 harm or near miss incidents
collected on case note review (22.5%). Only 4 patient harm episodes were captured in >1
method.
Another study investigated the relationship in the reporting reliability of: patients,
physicians and nurses in comparison to case note review of medication errors and found
little overlap between the methodologies (Figure 2) (53).
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Figure 2 Medication errors: incidence of error as reported by patients, physicians, nurses
and medical record review (53)

These studies have demonstrated the weaknesses in incident analysis and the bias created
through the selection of investigative methods. These findings are pertinent for the
investigation of handover-related error as, even in relatively clear cut, well defined
incidents such as medication errors, the rate of accurate and reliable reporting is low. As
handover is often generated at a temporal or physical distance from the patient’s bedside,
it is often omitted in incident analysis and improvement recommendations.

1.2 Patient handover

‘Handover of care is one of the most perilous procedures in medicine, and when carried out
improperly can be a major contributory factor to subsequent error and harm to patients.
This has always been so, but its importance is escalating with the requirement for shorter
hours for doctors and an increase in shift patterns of working.’ (54)
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Interview studies exploring adverse events and error
Of staff

Due to systematic under-reporting of near-misses and adverse events, interview and survey
techniques have been employed to understand the frequency of and contextual
background to healthcare errors. An interview study of 26 doctors at one hospital found a
strong relationship between communication problems and medical ‘mishaps’ (55). In
another study, a confidential survey of 158 (81% response rate) junior paediatric doctors
found that 31% reported at least one unexpected event during their last oncall period (56).
Had these foreseeable instances been handed over the perception of preparedness for the
shift ahead would have improved (56). Another survey of 821 (57% response rate) junior
doctors at two teaching hospitals found a 5% of self-reported adverse events were as a
consequence to errors in handover or patient cross-cover (57).

Of patients

Patients have been surveyed and frequently find the lack of continuity of care frustrating
and baffling: ‘“They keep asking the same questions—already answered and documented
by my general practitioner”, “Too many doctors! A second opinion is OK, but the sixth and
seventh are quite frustrating” and “You always get different orders from new doctors”’ (58).
With the aim of elucidating the markers of quality care from a patient perspective, a survey
of 3592 recently discharged patients found that coordination and continuity of care were
amongst the most important factors listed (59). Patients were found to be a reliable in
recognising and reporting adverse events during inpatient stay (25). 17 patients (8%)
reported 20 adverse events and 8 (4%) experienced 13 near misses. The majority of
adverse events (55%) were documented in the medical notes but not on the hospital
incident reporting system (25).
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Paperwork analysis

The analysis of the paperwork which supports the handover process can be considered as
an investigation of one aspect of the latent system supporting effective handover. A
retrospective cohort study compared the information recorded about medications in charts
and the handover sheets (60). Of the 165 included patients there were 6,942 medication
entries and 27% medications contained discrepancies with 80% of these labelled as
omissions. Although commissions (or errors) were more likely than omissions, (68% vs
53%), a high proportion of both of these error categories were deemed to moderately or
severely harmful (38% commissions and 11% omissions) (60).

Handover definition

The handover or handoff process is an industry-spanning, critical task which aims to ensure
continuity of service delivery in the context of multiple changing variables. The core
constituents of handover are the transfer of both task-relevant information and
responsibility between workers (61). Transitions in shift operators were initially modelled
as a continuous process with little impact on output or process safety (Figure 3) (62). This
model was updated to reflect handover complexity with a description of: outgoing staff
reduction in activity during incoming colleague briefing with associated decrease in activity
and situational awareness (Figure 4) (62). This handover process requires significant time
investment, both prior to and during the meeting.
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Figure 3 Traditional model of shift handover, activity stable (based on: Grusenmeyer 1995)
(62)

Figure 4 Revised model of handover, revealing the loss in output associated with shift
handover (based on: Grusenmeyer 1995) (62)

Handover is not a process that adds value, except when explicitly engineered to do so, infact from the service-provision point of view a hallmark of a successful handover is a
seamless continuity of work activities.
There is as yet no universal definition to describe the act of clinical handover, indeed the
terminology often varies within the medical literature and uses such terms as: shift change;
handoff and transfer (63). The British Medical Association (BMA) defines clinical handover
as: ‘The transfer of professional responsibility and accountability for some or all aspects of
care for a patient, or groups of patients, to another person or professional group on a

28
temporary or permanent basis’(54). The provision of safe, accurate medical handover is
mandated by the General Medical Council (GMC) in Good Clinical Practice, section 48 ‘You
must be satisfied that, when you are off duty, suitable arrangements have been made for
your patients' medical care. These arrangements should include effective hand-over
procedures, involving clear communication with healthcare colleagues.’ (64).
Handovers permeate the entire modern health-care system and have become integral in
supporting the delivery of sophisticated specialised clinical care (65). Handovers occur at:
shift change; ad-hoc breaks; patient inter-hospital transfer and inter-disciplinary referrals
(66) and can be categorised using the following framework:

Permenant

Transfer responsibility and accountability

Job enforced

Origin

Temporary

Clinical need

Handover
Unofficial and hidden

Intra-professional

Profession
Inter-professional

Organisational
awareness

Official and known

Intra-community

Location

Inter-hospital
Intra-hospital

Figure 5 Taxonomy of clinical handovers

This schematic enables the framing of handovers as: temporary (e.g. break cover) or
permanent (e.g. patient relocates GP transfer); inter-professional (e.g. transfer from
paramedic to triage nurse in accident and emergency) or intra-professional (e.g. shift

29
handover); intra-hospital (e.g. speciality transfer), inter-hospital (e.g. from nursing home to
acute medical ward) and intra-community (e.g. sheltered to nursing home); official (e.g.
shift handover) or unofficial (e.g. break cover) and finally as clinically required (e.g. interspeciality transfer due to changing diagnosis) or due to system requirements (e.g. shift
change due to mandated working time).
The requirement of continuous care provision, combined with working hour restrictions
has resulted in an increase in the frequency of handovers. Following working time
limitations, one organisation reported an 40% increase in resident doctor handovers, with
an average 5 day inpatient admission resulting in 15 physician-to-physician handovers (67).
When nursing handovers are included it has been postulated that 24 handovers would
occur (68). It has been estimated that at one teaching hospital in the USA a total of 4,000
handovers occur a day, amounting to 1.6 million per year (69), with an estimated half a
billion per year occurring in the USA (70). From a patient perspective, this translates to a
patient consulting with an average of two primary care physicians a year, and if suffering
from a chronic condition, greater than 16 physicians per-year (71, 72).
It has been recognised that the traditional model of one doctor to patient relationship, the
concept of ‘my doctor or my patient’ (73), has changed to one where care is delivered by
numerous healthcare professionals and coordinated by two or more overseers (74). The
paradigm of care coordination can be defined as ‘the deliberate integration of patient care
activities between two or more participants involved in a patient's care to facilitate the
appropriate delivery of health care services’ (75). This new paradigm has occurred within
the ‘front stage’ i.e. what the patient experiences and the ‘back stage’ system supporting
the delivery of care (76). Lack of coordination in the transfer of the trauma patient has
been shown to contribute to a significant number of ‘flow disruptions’ (deviations from the
a procedure which potentially compromises safety or efficiency) in the delivery of care (77).
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The study in question used trained observers to collect both number of transitions and
‘flow disruptions’ of 181 patient’s care pathway through accident and emergency. They
found that patients with more complex care needs (e.g. admission straight to intensive care
or theatre) were more likely to experience a flow disruption (77). They felt that these
transitions were most at risk due to their sporadic occurrence and non-standardised
process.
The overriding purpose of handover is to prepare the incoming worker for taking
responsibility of a dynamic, event-driven and complex setting (78). The success of timelydelivery of care relies upon seamless interactions between: patient derived information;
the provision of adequate resource and the results from on-going investigations (Figure 6)
(79). Using this model it is possible to see that handover is the generic endpoint of multiple
systems and the effect of poor handover is the potential for wide-ranging and significant
sequelae (e.g. poor handover of medication resulting in prescribing error) (80).

Figure 6 Patient pathway through healthcare system. Inbound flows and dependencies
displayed.(79)
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Various analytical frameworks have been developed to produce unified assessment
methodologies. Handover success or deficiency has been defined in three broad categories:
level of operation; elements of handover and measurement (Figure 7) (81). The
measurement of ‘levels of operation’ handover success include an assessment of adverse
events; an evaluation of process quality and productivity (78). The reasoning behind the
selection of these outcome measures is the recognition that poor transfer of care can result
in direct patient harm, as measured by adverse events, as well as process outcomes such as
re-admissions. The analysis of handover micro-processes include: information handover, in
verbal and non-verbal formats; rating of teamwork, especially situational awareness and
the impact of the surrounding environment on the process, e.g. distractions and
interruptions (78, 81, 82). The third element is to evaluate compliance of handover practice
against pre-existing standards (81).
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Figure 7 Measurement of handover after: Jeffcott 2009 (81)

High profile accidents associated with handover

Effective handover is an essential component of many industries including: the
petrochemical, nuclear and aviation (83). Deficiencies in handovers have been attributed in
the creation and exacerbation of a number of high profile industrial disasters. Systems of
work were investigated following the 1988 Piper Alpha North Sea oil platform disaster, in
which 167 crew-members perished. It was found that flaws existed in the ‘permit to work’
handover system which was meant to clearly define the working status of the oilrig. Work
had commenced on one of the two pumps, however the ‘permit to work’ was misplaced
from the oncoming team. The line manager requested that the pump be started which was
a major contributor to the initiation of the gas-leak and subsequent explosion (26, 84).
Similarly in 1983 at, Sellafield nuclear site highly radioactive particles were released onto a
beach due to misinterpretation of handover documentation by the incoming shift workers
(85, 86). Two years following the release a 14-fold increase was observed in the incidence
of leukaemia and non-Hodgkin’s lymphoma in a local town (85, 87).
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In aviation, the 1991 Continental Express Flight 2574 crashed in Texas, resulting in 14
fatalities. The National Transportation Safety Board (NTSB) attributed the crash to the
inadequacy of the mechanic’s handover in the maintenance of the stabilizer de-ice boots
which resulted in sudden nose-down pitch over and airplane brake-up (88).
Another, more recent study of aviation mechanic errors found 50% of all communication
errors originated at handover, resulting in 4% of total maintenance errors (89). Air traffic
control handover errors were found to result in severe consequences such as: plane
diversion; declaration of emergency and failed take-offs (89). Another study, investigating
the relationship between air traffic control shift time commencement and operational
errors found that nearly 50% of all operational errors were reported within the first 30
minutes following handover (shift change and break cover) and decreased with time on
shift (Figure 8) (90). There was a statistically significant correlation between time on shift
and error. The staff returning from breaks were found to be at highest risk of committing
an error (47%) (90).
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Figure 8 Total number of operational errors reported by air traffic controllers compared to
the amount of time on position 1988-1994 (90)

It is possible to consider these findings in relation to the model proposed by Grusenmeyer
(62), whereby when work activity decreases and the number of reported errors increase
around the time of handover (Figure 3). If this is considered within the context of
healthcare where a patient is handed over 24 times during an admission, each handover
generates a ripple of error, akin to a wave on a pond, creating ever increasing amount of
error and influence throughout the healthcare system. The error from handover lies in
tension with that from fatigue.

Healthcare

In healthcare, the evidence of wide-spread mortality and morbidity due to handover error
is lacking. To deal with this issue, surrogate measures have been developed which attempt
to quantify harm at different stages in the process. Three overarching categories have been
described: latent errors, active errors and adverse events and methodologies developed to
quantify the deviation from practice and harm (Figure 9). In this scenario, errors are
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defined as near misses, mistakes and close calls whereas adverse events describe an event
which has lasted in temporary or permanent patient harm (17).

Figure 9 More than one method to detect adverse events, after: Thomas 2003 (17)

Every care transition creates opportunities for error, with these directly impacting upon
patient safety by generating discontinuity of care, leading to adverse events and
subsequent malpractice claims (91-93). Communication defects have been found to be the
root cause of 26 – 31% of healthcare incidents (94).
It has been found that a higher proportion of adverse events (26% compared with 12%
[odds ratio, 3.5; p = 0.01]) occurred when a patient was being cared for by a cross-covering
physician (95). A review of incident reports revealed that 2% of reported adverse events
were attributable to communication break-down and flaws in the handover process (30).
An analysis of patients who died within 96 hours of hospital admission found
communication problems to contribute to 13.5% of the deaths (96). It is suspected that this
is likely to be less than actual occurrences due to generic incidence reporting bias as well as
the nature of handover being a hidden component in a complex system.
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Assessment of malpractice claims has long been used as a proxy measure for patient
morbidity and mortality (17, 28, 97). An investigation of medical malpractice claims on
doctors in training in the USA revealed 34% of successful claims were due to handover
error (98). These malpractice claims were due to handover error between doctors (a third
of cases) with the remainder involving other hospital processes including: laboratory,
nursing and pharmaceutical staff (98). Another study analysed medical malpractice claims
from 4 malpractice insurers found communication breakdown to be the root cause of over
25% of cases (99). The precise nature of this communication breakdown was investigated
and it was shown that within these communication failure cases, 43% of the failures
occurred at patient handover (100).

Handover system

In its pared-down state the task of handover is fundamentally a human-to-human
interaction relying upon: input, process (communication) and output (I-P-O) (101). The
sender-receiver model enables the visualisation of an essentially neurological process
whereby the sender has an activation of their neural cells which is then encoded into
appropriate language and then decoded and interpreted in the context of the receiver’s
pre-existing patterns (102).
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Figure 10 Sender receiver model of human-to-human interaction, after: Denzau 1994 (102)

This discrete process, which can be examined from a psychological view-point, is nestled
within a wider, ever-changing organisation which directly influences the quality of the
handover (92).
The Systems Engineering in Patient Safety (SEIPS) model elegantly demonstrates the
dependant relationships, both within and between component categories (Figure 11) (103).
It also further explains Donabedian’s model whereby the effect of the work systems impact
upon care quality outcomes (48). The consideration of error generated both within and
between these individual components enable a pre-adverse event investigation of the
systemic risk (104).
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Figure 11 Systems Engineering in Patient Safety (SEIPS) (after Carayon 2006) (103)

The direct quantification of handover-related error is complex, however one study
evaluated the origins of reported incidents in intensive care and found that 32% of reports
had contributing factors from communication error, with nearly half of these arising from
handover (105). A study which evaluated the introduction of a complex handover quality
improvement intervention found a significant reduction in both total error (P < .001) and
preventable adverse events (P = .04) (106). Although not directly analysing the effect of
poor handover on patient harm, this quality improvement intervention effectively
demonstrated the impact that handover generated error can have on overall patient harm.

Prospective analysis of handovers

An observational study of 88 shift handovers between doctors investigated the reliability of
the verbal and written information (107). They found a statistically significant relationship
between clinician cross-cover (i.e. doctors caring for other team’s patients) and omissions
of both clinical information (mean 43.2% of patients vs 57.3%, p=0.007) and planning
information (0.42 statements per patient vs 0.56, p=0.02) (107). It was found that
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sequential handovers increased the distortion in important clinical information in 46/211 of
cases (107). The recipient of the handover only noted an omission or error if an adverse
event occurred (107).
Within the nursing community, Sexton et al. conducted detailed content analysis of 23
nursing handovers in an Australian hospital (108). They found that over 95% of transferred
information was also held within the medical record. In comparison with the generally held
belief, the authors felt that some handovers increased rather than decreased confusion
and often did not clarify issues regarding patient status, treatments or management (108).

Interview studies in handover

The field of healthcare handover has been explored using qualitative methodologies from
ethnography to structured interviews (109). Debate remains as to the overarching
similarities and differences between clinical handover: the ‘lumpers’ who consider
commonality exists which translate between environments; and the ‘splitters’ who
consider each handover to be niche which requires examination in their own right (110,
111). It is likely that truth lies somewhere on this continuum, where a core commonality
between handovers can be found and improvement interventions adapted at the local level
to adapt to the local environment (112, 113).
In the following section I will summarise findings from previous qualitative research in
medical handover, placing emphasis on handovers that can be considered similar to the
post-operative handover: inter-professional handovers, where the patient is unable to
contribute directly to the process and within a hospital setting.
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Ethnography

Emergency department

The Emergency Department (ED) handover has been explored by ethnographic researchers.
The transitions of care within ED are directly comparable with the post-operative handover
with similarities seen in all domains of the SEIPS model: people, inter-disciplinary; task that
is, complex and high risk; prominent use of technology and tools with, reliance on monitors
and anaesthetic equipment; organisation characterised by, handover fitted into existing
working practice (103). Ethnographic studies frequently employ triangulation techniques
where ethnographic observation is supported by an alternate data source including:
unstructured interviews (114) and surveys (115).
An ethnographic study combining observation of 64 handovers with 20 unstructured
‘conversational-style’ interviews found four main influencers as to the quality of the
handover (114):
1. Interruptions: “Different people come over to the same patient and ask about the
same information and nobody seems to relay the information to each other…that’s
how medication errors are made”(Paramedic, participant no. 4)
2.

Workload: “I had to wait around because they were so busy in there. There was no
one to handover to and I couldn’t leave the patient alone.”(Paramedic, participant
no. 24)

3. Relationships: “I try not to make assumptions based on (paramedics’) handover or
what is said or how it is said. I try to remain open and assess the patient for myself
while listening to the handover”(RN, participant no. 251).
4. Responsibility: “..you know, sometimes they just leave you there and go off and do
other things and forget about us…”(Paramedic, participant no. 31).
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The authors felt that these four core difficulties in handover were due to defects in the
design of the system and wider organisation as well as unique individual factors. They
noted that although aide-memoir systems had been provided by the institution
(whiteboards), these were not consistently used resulting in an over-reliance on
practitioner memory leading to omissions of key information for the patient’s onward care
(114). As the observations of the paramedic to ED handover were made whilst also
collecting data on the local context and environmental factors, inferences as to the effect
of the environment of the handover as well as the wider system on the handover’s success
were observed and made. These rich data provided the opportunity for change
recommendations, such as instigation of electronic handover tools (114).
Another study triangulated ethnographic observations of 311 paramedic to ED staff
handover with survey responses from ED staff (115). The researchers found that the
majority of paramedics performed two handovers (90%, 95% CI 86.5–93.2). Less than 50%
of ED staff referred to the paramedic documentation following the handover, despite the
majority of them stating that this was important, useful and accurate (115). The
researchers also noted there was a separation between the medical team and the
paramedic staff with most lower triage category patients being handed over to a nurse and
then to a doctor, necessitating an additional handover. This study was able to tease apart
and observe differences in the ED team’s reported behaviour and their daily practice. The
survey respondents stated that information was missing from the verbal handover 67% of
the time, with supplemental questions being asked in the observed handovers 72% of the
time. This difference is of interest as it may suggest that even with opportunity for
questions ED staff were dissatisfied with the content of the verbal handover. The authors
suggested an alteration to the ED’s working practice by permitting triage of patients by the
paramedic team. This time and handover-saving initiative was dismissed despite the ED
staff reporting that the paramedics were trusted and valued (115).
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The ECHO (Emergency Care Handover) study recorded over 200 handovers within the ED
and categorised the content as to whether it was of a physiological, psychological or social
nature (116). They found that the majority of the handovers omitted mentioning elements
of the patient’s psychological or social background thereby limiting the effectiveness of the
transfer from the community to hospital.
An ethnographic study of ED shift and paramedic to ED handovers in five hospitals in USA
and Canada collected audio recordings of selected handovers and investigated observed
incidents (111). The researchers found wide heterogeneity between the observation sites
such that they were unable to develop a standardised data collection approach. They
unveiled an acknowledged trade-off which the frontline staff regularly made between one
aspect of improving the handover, for instance moving to a quieter location, versus
another, such as being in line of sight of the patient. They also found that the handovers
had changed little and were not prone to improvement techniques or experimentation. The
researchers did note that the handovers were not ‘data dumps’ but rather a time for
conversation between the incoming and outgoing primary care giver and indeed this time
was used to construct an ongoing care plan. Based on their observations, they drew
parallels between the ED handover process and other industries, such as cafeterias, and
felt that the type of work they were observing represented low standardisation and
jumbled flow. They felt that this parallel was appropriate given the required high level of
flexibility required with the trade-off being increased time and cost due to the longer than
required time to complete the task if it was a scheduled event. In addition to this modelling
comparison, they described the function of handover as one greater than just information
transfer; they concluded that handover was in fact reliant upon transfer of responsibility,
vulnerable to the effects of hierarchy, relying upon cooperation and a shared
understanding of a patient’s condition.
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It is clear that the ethnographic approach has enabled the evaluation of the transition of
patient care within its context. Through these evaluations, the research studies were able
to reflect current practice as well as begin to collate observations between sites, and
correlate findings to parallel industries. These insights have enabled future researchers to
delve into these preliminary findings to explore deeper meanings within the same context
and similarities to other clinical environments.
In an ethnographic study of post-operative handover, forty five transitions between the
operating theatre and the recovery room between 17 anaesthetists and 15 recovery nurses
were studied. The researchers found a lack of consistency between each handover, with
variation seen in: the location (theatre, corridor and recovery); concomitant activities
(monitoring attached, readings and recordings taken and drugs prepared); the time
between arrival in recovery and handover start and the number and type of people
involved (117). The handovers observed were seen to be brief and focused on information
relating to: pre-operative health, intra-operative events and medications delivered. The
anaesthetists assumed knowledge on the recovery nurses’ behalf by frequently referring to
‘my usual’ (meaning my usual anaesthetic and post-operative care requirements). They
observed intra-operative complexity and difficulties were often made light of in the
handover. The recovery nurse was seen as an active participant in the handover by
requesting more information. Documentation was observed to be referred to and added to
after the handover but there was no formal documentation of the handover. The observers
noted that the arrival in recovery signalled a stop and check or audit point for the recovery
nurse, who generally proceeded to check for documentation completeness and ready
themselves for the onward handover to the ward. The colloquialism for the end of the
handover process was a ‘happy?’ from the anaesthetist to the recovery nurse. Recovery
nurses were observed avoiding a direct contradiction, instead asked for the anaesthetist to
stick around, with the anaesthetist complying until the patient woke and the anaesthetist
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asked ‘OK?’ and then departed. The researchers related this behaviour to the nurses’
influence on safety through the moderation of the anaesthetist’ practice. This practice was
expected with the senior nurse volunteering at interview that they matched the recovery
nurse with the anaesthetists. The reluctance to directly address behaviour which may be
viewed as less than satisfactory was related to the maintenance of the anaesthetist’s ‘face’
by the nurses to maintain healthy ongoing working relationships. They concluded that in
the highly standardised and safe profession of anaesthetics, there still exists an element of
non-standardised work (117).

Summary

The study of handover through observation of work has revealed a precarious system
which is vulnerable to interdisciplinary misunderstanding and communication. The studies
also revealed tensions between treating patients and providing clear handover. It is
frequently an unstructured process which relies upon system adjuncts such as written
documentation to prevent patient harm.

Interviews

Building upon the ethnographic work of handovers, researchers looked to explore factors
which mediate handover success and failure. In one study, 6 ED nurses were asked to
describe a ‘typical day’ with these experiences then being harnessed in subsequent
interviews to explore the paramedic to nurse handover process. Following the analysis of
the nurses’ typical day, four main themes were developed around the pre-hospital
reporting, symbolic, ideal and non-ideal handover. The themes of preparedness,
perfunctory/absent handovers, job affirming experiences and non-ideal handovers were
drawn out from the interviews (118). This study revealed the impact of the clinical
condition of the patient in the transfer on the handover. The nurses described an ideal
handover as one where the condition was clearly defined at presentation with the
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handover delivered confidently and succinctly. The overall findings of the paper reveal that
the majority of handovers occur in a very short period under time and stress pressure
which conflicts with the nurses’ desire to receive a holistic view of their patients.
The ED paramedic to clinician handover was evaluated by means of a semi-structured
interview technique comparing the experiences of staff on ‘both sides of the fence’ with 50
interviews being undertaken with paramedics (n=19), nurses (n=15) and doctors (n=16)
from 2 hospitals (119). The interviews were analysed using a positivist framework, meaning
that truth can be found from research, for commonality between sites and participants.
This resulted in three common themes of:
1. difficulties in creating a shared cognitive picture
2. tensions between ‘doing’ and ‘listening’
3. fragmenting communication ‘Chinese whispers’
The interviews revealed tensions between the incoming paramedic attempting to relate
the patient’s context and the difficulties experienced by the receiving team in processing
the perceived jumble of verbal, written and observed information. They both
independently suggested that this may be due to a lack of shared language. Another
tension related to the pressure on the receiving clinicians to assess and treat the newly
arrived patient with the paramedic’s need to handover critical verbal information. This
tension resulted in the paramedics feeling ignored and repeating the handover multiple
times. The paramedic team spoke about the physical ownership of the patient being linked
to being listened to, with some only permitting transfer from their trolley to the ED bed
once the verbal handover has occurred as they noted that once this has happened they had
“lost the upper hand” (120). This ongoing practice of multitasking was in contrast to the
professed belief by the paramedics and receiving clinical staff that listening to the handover
was essential for safe delivery of care, with one doctor feeling that the onus lay with the
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paramedics to ensure that they were listened to. One startling commonality between the
interviews was the spontaneous use of the term ‘Chinese whispers’ by 20 interviewees. This
term related to the degradation of information through multiple pairs of hands before the
end-user (the clinician who will care for the patient) receives the parcel of information.
Some interviewees noted that handover occurred continuously throughout the patient’s
initial assessment in ED due to the constant staff change. This study revealed interdisciplinary frustrations relating to the handover process, with both sides frequently
regarding it as sub-optimal from a professional standpoint as well as patient safety.
A Danish study sought to gather opinions on care transitions within a whole hospital, from
physicians, paramedics, nurses, radiographers (total n=47) from departments including ED,
medical, surgical, ITU, radiology and ambulance stations (121). A critical incident technique
was utilised to gather information on failures in handovers. Critical incident analysis seeks
to collate observable human behaviours into broad psychological principles with an aim of
solving problems (122). Through the analysis of the interviews eight central barriers to safe
handover were elucidated: communication, information, organisation, infrastructure,
professionalism, responsibility, team awareness, and culture. The researchers found that
the interviewees did not consider handover as a safety critical step and that the process
was influenced by different cultural influences throughout the hospital. The conclusion of
the interview study was to make recommendation for system change to support safe
handover

through

the

introduction

of

organisation-level

quality

improvement

(infrastructure, organisation, and culture categories) interventions (121).
A semi-structured interview study was undertaken to evaluate the transfer of patients from
the pre to post-operative phase. The aim was to elucidate from surgeons, anaesthetists and
nurses reasons for information failures within the theatre suite and possible interventions
which could be deployed to reduce them (123). The post-operative handover was found to
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have three overall reasons for failure relating to source, transmission and receiver failures
(123). Overall, the healthcare professionals considered that the post-operative handover
failed due to information issues – it was: missing, scattered, incomplete or overloaded.
The handover from ED to critical care is one which involves the transfer of critically unwell
patients who are frequently dependent upon complex fluid and drug regimes. This
handover between ED and ICU nursing teams was explored at two hospitals with three
nurses from each ED and ICU recruited and interviewed at each site. The interview
questions were generated from focus groups of ED and ICU nurses and included: the
commencement of the handover; patient arrival in ICU; information transfer; influence of
experience and attitudes of nurses and a critical event (124). The interviewees offered
suggestions as to what they expected at the handover with regards to verbal information
transfer and the availability of documentation. There was a recognition from the ICU team
that the ED nurses were under significant pressure and were quick to point out that they in
no way blamed the ED staff for omissions or errors but felt that a structured approach
would aid the handover. They also recognised that there was often too much work to be
done at the time of the handover and that having an extra nurse at the bedside to ‘sort the
machines’ and let the other members of the team proceeded with the handover would
benefit the process.

Summary

Interview studies have enabled the gathering of information on handover in a structured
way. They have further highlighted handover as an unreliable system. The interview studies
revealed a clear understanding as to the pressures of work on both players in the handover
however, even with this knowledge the quality of the handover was still put in jeopardy
due to inadequate time given to the process.
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Structured interviews & surveys

Surveys can be utilised to effectively gain an insight as to the prevalence of emergent
themes from interview studies. Staff from four emergency departments and one paramedic
department (n=80, 68% response rate) were surveyed as to their opinion on the content
and their current frustrations with handover. This method of data collection enabled the
quantification of opinion on the core information points required for a safe handover:
reason for attendance; history of events; problems requiring immediate intervention;
treatment carried out since onset; any significant/relevant medical history (125). They
found paramedic dissatisfaction with the handover process: ‘The nurse is too busy looking
for a bed to listen.’ As well as nursing staff frustration ‘At times, information is given which
is non-essential and not relevant to the ongoing care of the patient.’ The interviewees were
asked to supply a list of essential information points for handover which influenced the
design of a computerised system to aid patient handover. They also recommended that
information should be given in two tranches, with essential information handed over
immediately with follow up information provided once the receiving parties were ready to
receive it.
Another survey performed in ED to quantify the opinions on the paramedic to hospital
handover found the patients’ condition influenced the satisfaction of the process. They
administered a survey to paramedics (n=67, 61%) and medical (n=30, 64%) hospital staff at
one hospital (126). They found that most ambulance crews felt that the medics gave their
undivided attention in 24% of occasions however despite this, 72% felt they were generally
given enough time to handover (126). 35% of receiving doctors felt that reports were well
structured.
The quality of junior doctor shift change handover was evaluated in a pre/post-quality
improvement intervention study by asking the incoming team to record the incidence of

49
surprises on their shift (56). They evaluated these care events in two categories - whether
the event could have been anticipated or not. This allowed estimation of what percentage
of post-handover surprises could potentially be impacted by improving the quality of the
handover process. They found that between 77 and 83% of surprises could have been
anticipated and therefore covered in the handover (56).

Summary

The use of surveys permits the researchers to focus interviewees upon specific issues. In
the studies above, interviewees were asked about their frustrations with handover and
through this, quantifiable issues were demonstrated both within the paramedic and
nursing community.

Different tribes: doctors and nurses

Modern healthcare relies upon collaborative working between multiple separate
professions (127). These professions bring with them embedded assumptions, language
and perspectives which breed misunderstanding and conflict (128) with resultant impact on
patient

morbidity

and

mortality

(3,

129).

It

is

estimated

interdisciplinary

miscommunications contribute to 61% of medical error which is thought to be due to the
shift from individual to team-based working (130). Tribal differences have been long
acknowledged, and indeed feared as a potential source of conflict of the NHS ‘there is far
too much 'tribalism' in the NHS for its own good’ (131). Deep-seated differences are long
standing between the nursing medical profession, at least partly due to the historical
difference in class, gender and selection (131).

Interconnection of work

A theory of ‘knotworking’ has proposed that each individual involved in delivering care
always leaves chinks or imperfections in their care but effective inter-disciplinary working
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reduces the gaps in the care (132). This model fits within the dynamic description of the
perpetuation and prevention of error as proposed by Reason, with error originating within
a complex system of work (1).

Figure 12 ‘Knotworking’ knot, where each collaborator in the healthcare team is
represented by an activity system and thread of activity (132)

Tensions between nursing and medical communities

Tension between medical and nursing methods begins early and is perpetuated throughout
training; these tensions at worst can lead to tribal ‘warfare’ (127, 133). Nurses are trained
and maintained within a strict hierarchy and quickly know their place within the structure
(134). They tend to be law setters and followers, unlikely to deviate from accepted
protocols. Doctors, however, tend to be maverick and undertake non-standardised
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practice, with frequent rule-breaking not being frowned upon by their colleagues as long as
the outcome was favourable (135). The sentiment of these findings was summed up in a
personal reflection which stated that:
‘Doctors were superior. They had the hard knowledge that made ill people better. The
nurses, usually women, were good but not necessarily very knowledgeable. They were in
charge of folding pillow cases and mopping brows.’ (136, 137).
The inter-disciplinary differences were noted in an early ethnographic study which
concluded the relationships were akin to a game, and if poorly played could result in
warfare (137). It was thought that in this game, the nursing staff had the upper hand due to
their indoctrination into it early in their training. Doctors, by contrast, were frequently only
introduced to the complexities of interdisciplinary working once they had qualified. It was
noted that how a doctor responded to an opportunity to make use of the nurses’
knowledge of a patient would impact upon future interactions. If the doctor responded
positively, they could benefit from a mutually rewarding relationship and enhanced
efficiency. If, however the doctor failed to pick upon these subtle cues, they were seen as
someone to be tolerated, and if, most unwisely, they took the cues as an insult to their
knowledge and practice, all-out warfare between the parties commenced ‘a rocky road’
(137). Warfare can come in different guises – both active hostility but more passive
aggression, exemplified by strict work to rule e.g. not taking telephone prescriptions. The
complexities of inter-professional working were observed in an ethnographic study of
intensive care. Conflict was noted when nursing recommendations were not adhered to by
the medical staff (138). The nurse in the scenario was noted not to directly contradict the
medical staff or challenge their knowledge but there were frequent occurrences of medical
staff doubting nursing knowledge (138). With regards to conflict resolution, a more recent
Norwegian study found that healthcare professionals tended to avoid conflict and if that
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failed, attempt to force change and then negotiate (139). It was thought that avoidance
was most frequently used in order to keep the peace but also not to harm the aggrieved
parties’ long-term career prospects. Forcing an issue reinforced the power balance, was
seen as efficient and was less risky. Negotiation however was seen to be more risky and
time consuming as there was no guaranteed outcome (139).
Nursing staff, particularly district nursing staff, are more open to collaborative working
than their GP or practice nurse colleagues. Upon analysing 400 general practitioner (GP)
and district nurses respondents, inter-professional differences were revealed, with GPs less
likely to support multidisciplinary working than district nurses (140). This finding has been
seen in other international studies, with healthcare managers more closely associating
themselves with nursing rather than medical staff. A survey of over 3000 medical, nursing
and managerial professionals found significant differences between professional groups on
the grounds of financial realism and transparent accountability, with doctors more likely to
identify with individuality of clinical work than their nursing or managerial colleagues (141).
Inter-professional relationships are complex and are influenced by both inter-personal
relational factors as well as external organisational influences (142). All relationships
require some level of trust in order for interaction or transactions to occur. The process of
forming a trusting relationship has been defined in an organisational level as:
‘… trust in the goodwill of other parties is a cumulative product of repeated past
interactions among parties through which they come to know themselves and evolve a
common understanding of mutual commitments.’ (143)
It is conceivable that the relationships which are forged between two organisations i.e.
macro-level relationships, will mirror those on the micro-level and so learning from one
system can be transferred to another. Trust in practice is thought to be formed in two main
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ways: calculus and identification-based trust (142). Calculus-based trust is formed when
parties act in a consistent fashion and deliver on promises they have set. It is thought that
the motivation to complete the task is the worry of retribution rather than the receiving of
a reward (144). The other category of trust, identification, is formed once relationships
have permitted a sharing of ideas and mutual goals, permitting one member to act on the
other’s behalf (144). It is felt that one type of trust may be significantly superior to the
other, with identification trust (built on direct knowledge of competence and openness)
being seen as resilient and longer lasting (145). It has been thought that these models of
trust are parallel to one seen in the working practices of doctors and nurses and indeed
have been noted in qualitative studies of the subject (142). This study proposed a chain of
events from a demonstration of professional competence to mutual respect and eventually
to trust (142).

Handover differences

Handover-related difference between nurses and doctors can be seen in their
communication habits. Doctors value succinct, fact-orientated oral communication
whereas nurses communicate through written formal documentation(146). These
differences can result in tension when professional groups are working in parallel, however
it is conceivable that on the rare occasions where doctors and nurses have to report to
each other these tensions could be greater. This unusual inter-professional working event
most frequently occurs at health gaps such as transfer of a patient to accident and
emergency; handover of a patient from theatre to recovery or intensive care (22, 117);
shared care between midwives and obstetricians (147) and general practitioners and
community nurses (140).
The quality of inter-professional working has been shown to have a direct effect on patient
outcomes following ITU treatment and total hip replacement (148). This latter study
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investigated the role of an inter-professional relationship intervention in total hip
replacement (THR) patients vs total knee replacement (TKR) patients (control). They
introduced a 30 minute morning formalised meetings in designated rooms which was
found to significantly reduce length of stay in their active THR group(from a mean of 4.1
days (SD 2.1) to 2.7 days (SD 1.4), p < 0.05) (148).
The incidence of iatrogenic harm was studied within intensive care by asking frontline staff
to record instances of error alongside an observation of task activity by independent
technicians. Following a four month observation period, it was found that 37% of
communication between nurses and physicians were found to contain errors. It was felt
that this was surprising given that inter-disciplinary verbal communication accounted for
only 2% of the total activity (149). Another study in four intensive care units in the United
States set to explore the complexities of interdisciplinary working by surveying 230 nurses
and 90 physicians (representing a 53% response rate) using an intensive care adaptation of
the aviation safety attitudes questionnaire (150). They found that only 33% of nursing staff
rated the collaboration with physicians to be high or very high. This was in stark contrast
with physicians, with 73% feeling their collaboration with nurses to be high or very high
(150). The authors felt that the discrepancy might be due to lack of encouragement to
speak up; poor disagreement resolution and lack of involvement in decision making.
The transfer of patients from theatre to recovery or intensive care has been investigated
both in paediatric (151-153) and adult care (117, 154-156). Unlike other areas of healthcare
provision where adult and paediatric services are different due to reasons of understanding
and capacity, the post-operative handover requires complete reliance on the healthcare
staff to give an accurate account of all patients due to medically-induced incapacity.
The post-operative handover has many aspects which can be interrogated due to the
reliance on technology, complexity of the tasks, people involved in the procedures. The
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assessment of human-to-human interaction has focused on the information exchanged as
well as the tasks performed (151, 153, 155). Evaluation has also been performed on the
human-machine interface, with assessments as to the impact of healthcare devices upon
the handover process. The post-operative handover process is generally performed within
the recovery ward. It is intended that this environment is peaceful, comfortable and calm
(157). The reality of this ideal was assessed and it was found that the handover was
frequently disturbed by other patients, healthcare professionals, healthcare-specific and
generic equipment (155).
These assessments universally revealed the potential for information omission and
corruption at a crucial patient transfer event (151, 156).

Interventions

As handover relies upon the smooth and safe running of a complex system, interventions
have been generated to attempt to reduce the impact of handover-generated error upon
patient care. These interventions which were undertaken within a hospital environment
have been systematically analysed (158), with the findings of this investigation formally
presented in the following chapter, however in the following section, I will utilise the SEIPS
model to frame the design, implementation and reported results of handover improvement
interventions (103).

Person focused interventions

Humans are never fully compliant with rules and deviation from accepted procedures occur
in every industrial system (159). Violations have been classified in three categories of legal,
illegal-normal and illegal-illegal as illustrated: (Figure 13) (159). The relevance of this model
is often illustrated by describing the speeding habits of drivers on motorways, with most
drivers admitting they break the 70mph speed limit (illegal-normal) however most are
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shocked at the thought of someone going over 100mph (illegal-illegal). This model
demonstrates the pressures which human beings frequently operate under with their
actions being influenced by their cultural background, the expectation of others,
technology and the organisation in which they work.

Figure 13 Model displaying human propensity to commit violations of protocol (159)
Borderline Tolerated Conditions of Use (BTCUs)

The pace and complexity of modern healthcare systems requires adaptability of the
frontline staff who routinely forge ‘work arounds’ or indeed ‘violate’ protocols or
guidelines in order to deliver safe healthcare. ‘Work arounds’ are generated by workers to
bypass what are seen as unnecessary or impractical procedures to reach the required goal
(160). These are often hidden from management and can have a detrimental long-term
effect if they hide deficiencies or bypass safety checks, however they can have a positive
effect of added system resilience (160). Violations are often performed by healthcare staff.
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These may be known or unknown. In a recent estimate the number of mandated steps in
caring for an acute patient with a neck of femur fracture stood at 75 (161). It is perhaps
unsurprising that frontline healthcare staff who have to manage a wide range of complex
conditions are unable to follow guidance which is published by more than one regulatory
body (In 2011 Carthey et al. estimated there were 21 UK organisations publishing
anaesthesia guidelines) (161).
It is notoriously difficult to quantify the contribution that violations make to error. One
study analysing the root causes of incidents revealed that violations (defined as: deliberate
disregard of rule or protocol) of prescribed rules accounted for 4.8% of adverse events
(162).
It may be that some deviation from the accepted protocol are beneficial for the wider
health system as often, the healthcare system is poorly understood and ill-prepared that
staff have no option other than committing violations. An interview study of anaesthetists
reported likelihood of committing violations in the operating theatre reinforced the
relevance of the BTCU (Borderline Tolerated Conditions of Use) model, with most
anaesthetists reporting they would regularly deviate from national safety guidelines, with a
few saying they would regularly commit more serious violations (163). The authors found
that most of the violations were performed by staff who were unaware that their actions
could be classed as violations. This suggests that perception of risk and patient safety needs
to be heightened to prevent violations as well as to withstand pressure from peers (163).
These violations are often confined to the local proximity of microsystems. The
microsystem (those directly caring for a patient) is most vulnerable to the effects of error
and near-misses (164). These microsystems do not behave like an automated
manufacturing line, and therefore the introduction of a new rule or protocol needs to take
local customs and culture into consideration in order to increase the likelihood of uptake.
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In order for overall system outcomes to improve, each individual microsystem has to
reduce its component error (165).

Mnemonics

In handover, a number of human-focused interventions have been created to attempt to
standardise communication. A large number of mnemonics have been produced with an
attempt to improve the standardisation and reliability at handover. In one systematic
review, 24 mnemonics were described, each tailored for a specific handover need (68). The
most frequently utilised mnemonic in this review (32/46 articles, 70%) was SBAR (Situation,
Background, Assessment and Recommendation). SBAR was developed in an American
hospital in 2002 in response to a miscommunication between a laboratory and ward over a
warfarin prescription (166). This mnemonic has since been successfully transferred
internationally and is frequently utilised in UK hospitals. The evidence base supporting the
use of this and other mnemonic framework is scanty, with the majority of reports relying
upon anecdotal evidence of quality improvement (68).

Training in handover

Other attempts have focused on the role of medical education on handover improvement.
A survey of UK medical schools found that the majority did not routinely include handover
in the official curriculum, with half stating that students received ward-based exposure
(167). It has recently been estimated that formal undergraduate handover education,
either verbal or written, ranged between 23 and 30% of UK medical schools (168). The
attitude of ‘on the job’ training has been recognised as inappropriate for such a crucial,
safety critical task, with specific importance being placed on team working and professional
responsibility (167). The low prevalence of medical school education is in sharp contrast to
the views of recent medical graduates. Training on handover was ranked third in overall
importance with 83% of all 20,484 participants selecting it as a key need (169). The
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importance of handover teaching was supported by UK consensus (170). An interview
study of junior and senior doctors further delineated the importance for practising
clinicians as illustrated below (171):
Dr1: ‘Getting taught how to receive a handover as well and what to do with the
information, particularly when you’ve been referred a patient and then you get told what to
do with them and you know, I’ve heard people complain of this, and they go and see a
patient on somebody else’s ward and they say this is what you need to do with them and
then …’ (171)
A systematic review on handover education interventions found that there was a lack of
evidence supporting handover education interventions, with none showing a positive
impact on patient safety (172). Most studies demonstrated effect change within a
simulated environment, however only 1/10 demonstrated learning transfer to the
workplace (Kirkpatrick level 3) (172, 173). Variation was found in the studies as to the core
learning outcomes as there was no national standard for handover curricula (172). They
found that the training programmes drew inspiration from other parallel fields of work
including NASA, aviation Crew Resource Management (CRM) and Formula 1 motor racing.
These authors concluded that existing training programmes had not sufficiently
demonstrated their efficacy in improving handover. They subsequently developed an
educational intervention which aimed to target the three outcomes of information
transfer; responsibility and accountability and systems to facilitate handover (174).
In the 2012 annual General Medical Council (GMC) survey of post-graduate doctors in
training, shift handover practices were found to be an area of concern (175). The survey
revealed mixed practices, with nearly a quarter of shift handovers either not occurring or
happening in an informal manner (Figure 14) (175). This figure changed little in 2013
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Figure 14 GMC survey 2012 (175)

Technology and tools- focused interventions

It has been recognised that patient handover could be augmented with technological
interventions. These range from the relatively simple introduction of a text document or
spreadsheet which records inpatient name and location, to hospital-wide patient
management software. It is intended that these interventions should reduce the cost of
investigation duplication, the risk of polypharmacy and conflicting plans of care (72). These
interventions, both at the low and high cost ends of the spectrum, have received support –
for example from the UK Royal College of Physicians releasing an example of a handover
document (176) to the now abandoned ‘NHS Connecting for Health’ national
computerisation of all healthcare records (177). The ‘NHS Connecting for Health’
programme aimed to produce a seamless interface throughout the UK, permitting safe
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transfer of care between providers. However, the project was abandoned due to an
unprecedentedly large overspend of £12bn (178).
In addition to the financial implications, poorly introduced healthcare IT systems can result
in additional patient harm. Concerns were raised early in the introduction of electronic
medical records, in that disconnect between the patient transfer and documentation may
result in errors in care:
‘With the deployment of the EMR, future admission procedures might reasonably be
expected to dispense with the handover of paper: Ward nurses will be able to access the
information recorded at A&E directly through the nurses’ station EMR terminal. While this
may seem to exemplify the ways in which the EMR can streamline and improve information
- handling procedures, we suggest that, inasmuch as this will decouple the arrival of patient
and patient information, it may undermine the robustness and reliability of the process’
(179).
At one healthcare institution, a Computerized Physician Order Entry (CPOE) system was
introduced. The aim of the system was to ease the requesting and monitoring of patient
investigations. Patient mortality was monitored prior to and post introduction of the
system and a significant increase in mortality was noted as a direct consequence of the IT
package introduction(odds ratio: 3.28; 95% confidence interval: 1.94–5.55) (180) (Figure
15). The authors of this paper felt that the dramatic increase in mortality was secondary to
the impact of the computer system on pre-existing patterns of work, with the usual “chain
of events’’ being negatively impacted from patient admission through to discharge (180).
Impact was seen particularly on high-intensity work periods such as admission and acute
resuscitation of patients with shared and transferred care changing from a face-to-face
episode to a human-computer-human interface, thus negatively impacting upon team
working and instantaneous delivery of care (180, 181).
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Figure 15 Observed mortality rates (presented as a normalized % of predicted mortality)
during the 18-month study period are plotted according to quarter of year (180)

Environmentally focused interventions

The environment in which handover occurs can influence the effectiveness of the outcome.
A number of handover interventions have sought to improve the reliability of the handover
process through modulating the environment in which it is carried out. A collaboration
between patient safety researchers and designers focused upon creating design-led
interventions to reduce healthcare error in five key processes (hand hygiene, infection
control, medication, vital signs and handover) (182). One of the projects surrounded the
alteration of the staff room to function as a rest space as well as a purpose built handover
room (182).

Task focused interventions

The transfer of patients is often combined with the task of providing on-going care. These
handovers tend to be the most critical for the care of the acutely unwell or potentially
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unstable patients including admissions to the emergency department, intensive care or
high dependency units, and the post-operative handover. On these occasions, patients are
often unable to communicate with their healthcare providers, have non-invasive or
invasive monitoring attached and may be receiving ongoing treatment (e.g.
cardiopulmonary resuscitation, continuation of intravenous drug therapy) (77, 117, 151,
155). Interview studies of paramedics confirmed that their patient handover was often
frustrated with receiving nurses distracted by multiple competing tasks and priorities:
‘Nurses are multi tasked so they are trying to do 4 or 5 things at once so they are not being
overtly attentive, or not listening at all, or are continuously interrupting your train of
thought by getting you to move the patient across or do this or do that and then getting you
to restart the handover again.’ (Paramedic 10, Site 1) (77).
The concept and practice of multitasking is pervasive in healthcare. Acknowledgement of
this underpins the introduction of the concept of the ‘sterile cockpit’ with the WHO surgical
safety checklist – a concept that helps to systematically reduce the frequency of
communication being layered with task performance (183). In brief, the WHO surgical
safety checklist aims to introduce standardised checks for all theatre-based procedures.
The purpose of the checklist is multimodal and includes: theatre team orientation;
enforced safety checks of the patient; prompts to provide medical interventions such as
antibiotics. Multitasking adds to the cognitive load of the operative and has been shown to
increase the chance of healthcare error (184, 185). It is thought that the particular
reasoning behind the impact upon patient safety is the reduction in the capacity of the
working memory and swamping attentional resource (186-188).
In an attempt to relieve some of the operative burden on the healthcare providers,
interventions have been created to separate task from the verbal or written handover (151,
155).
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Organisation focused interventions

At the beginning of the 1990s, radical changes were introduced to the working patterns
and training regimes of UK doctors. The previously unregulated working hours began to be
curtailed in response to a number of well publicised untoward incidents in the UK and the
USA where it was concluded that the root cause of fatal mistakes was the level of
exhaustion in the doctor in charge (189-191).
The long working hours of the medical profession were known, if not acknowledged, to be
a threat to patient safety. 41% of surveyed American Anaesthetists admitted to exhaustionrelated error (192, 193). The wide dissemination in the mass media of exhaustion-related
medical error research resulted in national public movements for the reform of medical
training and a reduction in the working hours of doctors. Investigators found a direct
correlation between long working days and serious medical errors, with one study finding
36% more complications in a 24 hour shift pattern vs short shift pattern (136.0 vs. 100.1
per 1000 patient-days, P<0.001) (194). The traditional 100+ hour working week was
reduced initially to 80 hours in the USA, and in the UK 78 hours to 56 hours and then 48
hours (secondary to the European Working Time Directive (195)). The introduction of the
legislation resulted in the increase in the number of shift handovers (54) as well as the fear
of reduction of training opportunities for doctors in training (196, 197).
A colloquium of surgeons performed a thought experiment prior to the introduction of the
limitation of junior doctors’ working hours and referenced a number of potential benefits
and threats associated with its introduction (198). The main threats listed by this body
surrounded the concerns of professionalism and increasing work for senior doctors
alongside the limitation of training opportunities, however the inherent introduction of
more handovers was not recognised as a threat (198). The effect of additional handovers as
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a consequence of shift working has been noted and thought to be detrimental to patient
care if sufficient time is not allocated to implement appropriate safeguards (199).
Unfortunately, the reduction in working hours has not been a panacea for medical error
(200). A systematic review analysing the effect of reducing junior doctors’ working hours on
levels of patient safety concluded that there was insufficient evidence to support an overtly
positive impact (201). Another study found a non-statistically significant difference
between pre and post-introduction of the American working time directive, with mortality
decreasing by 0.25% (202). These findings contradict public and professional opinion, which
broadly supports the hypothesis that the reduction of total working hours will reduce total
harm, potentially due to the lack of awareness of the perils of handover (201). There have
been reports in the medical literature of harm as a direct consequence of increasing
frequency of handover (203). A link has been shown between discontinuity in patient care
and higher rates of complications as well as financial costs. Specifically, delays in requesting
investigations increased (204); the rates of adverse events increased by 14% when patients
were cared for by cross-covering physicians (95); the cost of care increased due to the
repetition of investigations (205).

1.3 Introduction conclusion

The delivery of safe modern healthcare requires suitably well-engineered transitions of
care. Findings from the literature indicate that the majority of the transitions have been left
to develop organically, rather than being intentionally designed for optimal ease and safety
(54). Uncertainty remains as to the optimal approach for handover despite numerous
interview and survey studies as well as observational work. Important differences exist
between doctors and nurses which make co-working more challenging.
The study of handover has benefited from research approaches originating in a wide range
of disciplines. This has resulted in a broad coverage of the subject with a variety of
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approaches including: financial outcomes, patient and staff satisfaction, error capture (near
misses, adverse events and mortality) and length of stay. The diverse research
methodologies employed does produce challenges when attempting to collate findings to
produce more generalizable results. By evaluating the current state of research in
handover, specifically the role of quality improvement interventions, it is hoped that some
previously unseen core truths could be revealed.
The post-operative handover is one which brings particular challenges to those involved. It
is one of the few occasions within healthcare which relies upon good inter-professional
working. At the point of transition, the patient is unable to rectify incorrect or missing
information and is generally a passive actor in the process due to the effect of the
anaesthetic. The responsibility for the smooth transition lays solely in the hands of those
involved, most commonly the anaesthetist and the recovery nurse. From previous work on
the subject, the stresses relating to inter-professional working may be greater than thought
(117). To explore this, as well as the post-operative handover in general, a semi-structured
interview study was designed to reveal inter-professional differences.
An area of work which is frequently overlooked within the evaluation of handover is the
quality of transferred information. Handovers from a link in the chain of the course of
patient care, however all too often they are viewed in isolation. Some researchers have
investigated the handover in context, either through evaluating pre-handover
documentation (156) or whether the handover prepared the oncoming staff adequately by
anticipating all on shift activities (56). The importance of this should not be
underestimated, as it may be that previous works, by evaluating the handover in isolation,
were crediting handovers with greater success than their accuracy warranted. Transitions
in care can no longer be left to chance and require investigation and systematic, evidencebased improvement.
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Therefore, the aim of the research discussed in the remainder of this MD thesis is to first
examine the evidence of quality improvement interventions in clinical areas comparable
with the post-operative handover; to interview stakeholder members of staff about their
experiences and recommendations for the post-operative handover and to apply these
findings in a process improvement intervention in the post-operative handover.
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Interventions

employed

to

improve

intra-

hospital handover: a systematic review
2.1 Introduction

Recognition of the potential risks of handover errors has led many researchers to attempt
to improve it using a range of methods, both simple and multi-component. Interventions
generally target information transfer directly, individual behaviour or the wider system.
Approaches have included process standardisation: training and education; changes to the
physical environment; use of technology; explicit signalling of accountability transfer; and
others (103). The diversity of methods used to evaluate the results has been even greater,
but can be grouped as dealing with patient outcome, staff satisfaction, compliance with
protocols, time taken and information transfer.
Uncertainty remains as to the most effective method for improving intra-hospital
handover. This systematic review aims to evaluate interventions which have been
developed to improve the quality and/ or safety of the intra-hospital handover process
with a view to enabling hospital practitioners and researchers focus on refining the most
effective interventions.

2.2 Methods

Systematic review question, inclusion and exclusion criteria

The PICO (Problem/Patient/Population, Intervention/Indicator, Comparison, Outcome)
question on which our search strategy was based was: in intra-hospital handovers do
systematic interventions compared with no interventions improve outcomes (Table 1).
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Table 1 PICO question, systematic review
POPULATION
INTERVENTION

COMPARISON

groups of clinical
staff handing over

systematic

information about

intentional

patients under their

interventions

OUTCOME
patient outcome,

no intervention

care

staff satisfaction,
time taken or
information transfer

Inclusion criteria for studies comprised:
a) includes an intervention developed with the intent of improving handover quality
and/or safety
b) set within an intra-hospital environment
c) uses both pre- and post-intervention assessment to evaluate improvements
d) assesses any of: knowledge and skills of staff, staff behavioural change or patient
outcomes.
The protocol was registered with an international database of prospectively registered
systematic reviews: PROSPERO (an international database of prospectively registered
systematic reviews in health and social care, welfare, public health, education, crime,
justice, and international development) (registration number: CRD42012001995).

Search strategy

The following online databases were searched for papers published in English (due to
logistics involved in translation) between January 2002 and July 2012: EMBASE, MEDLINE,
HMIC and CINAHL. The search was limited to 10 years’ worth of data as it was thought
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unlikely that any pertinent publication would have been published prior to 2002 due to a
lack of research interest in the area. Synonyms of handover, inter-hospital and intervention
were constructed, and produced the following result:
•

handover(s), hand over(s), hand-over(s), handoff(s), hand off(s), sign out(s), sign
off(s), shift to shift (s), inter shift(s)

•

patient transfer(s), intrahospital transfer(s), intra hospital transfer(s), intrahospital
transport(s), intra hospital transport(s)

•

intervention(s), improve(wild-card Boolean for
improvement/improvements/improving etc.), quality, safety, strateg(wild-card
Boolean for strategy/strategies/strategic etc.), training, instrument(s),
standardi(wild-card Boolean for standardisation/standardization/standardisations
etc.), mnemonic(s)

Data extraction

The returned studies were de-duplicated and abstracts were reviewed by one reviewer for
compliance with inclusion criteria. References and the grey literature were not formally
searched. An initial search of the grey literature was undertaken prior to the
commencement of the systematic review however data from these publications were
found to fall short of the requirements for inclusion. The remaining full text articles were
independently reviewed by two reviewers in consultation with a third. One reviewer
(Eleanor Robertson) assessed all of the included papers; the other two reviewers reviewed
half of the included papers (Lauren Morgan, Human Factors researcher and Sarah Bird, 4th
year medical student). Data were extracted independently onto collection forms and the
reviewers then met and compared responses. If there were differences of opinion, they
were resolved by mutual agreement and if this was not reached, an external opinion was
sought (PM).
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Where available, the following information was extracted from each paper: number of
hospitals; medical speciality; type and number of handovers; study design and timeline.
The interventions were categorised in three over-arching-categories of ‘information’,
‘person’ and ‘wider system’. The ‘information’ intervention category included: Standard
Operating Procedures (SOP/protocol); minimum dataset (including checklists) and
mnemonics. The ‘person’ category comprised: teamwork training (TwT) classroom; TwT
coaching; video-reflexive techniques and medical supervision. The wider system category
contained two components: Information Technology (IT) and Continuous Process
Improvement (CPI). This framework was created to enable comparison between similar
interventions. It is based both the SEIPS (Systems Engineering In Patient Safety) and 3D
model of patient safety, but adapted to handover which requires transfer of information,
by people in the context of a wider healthcare system (103, 206).
We classified the outcomes into five categories: measures of information transfer
(information transfer, error, forgotten tasks); measures of satisfaction with the process
(staff and patient); measures of compliance with the pre-specified protocol for the
handover (observation of handover, use of intervention, legibility, tasks during handover,
completion and team performance); handover duration (handover length, time to
treatment and overtime requirements) and outcomes (adverse events (AE) and patient
outcomes). It was thought that data would not be suitable for meta-analysis due to the
heterogeneity of both study design and collection methods. Where available, data would
be harvested from the included papers.

Quality assessment

Assessment of the quality of included papers was undertaken using a modified Downs and
Black checklist (207). This quality assessment tool has 27 questions covering three sections
of: reporting, external validity, internal validity (bias and confounding). It has previously
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been adapted for use with handover studies (94). We were keen to utilise as much of the
original checklist as possible. Some of the original questions were excluded as they were
either deemed to be unsuitable (Q5, Q9, Q11, Q14, Q17, Q25 and Q26) (Table 2) or
required adaption (Q4, Q8 and Q21).
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Table 2 Excluded Downs and Black questions
Downs and Black question
5.

Are

the

distribution

of

Reason for exclusion

principal

confounders in each group of subjects to be Not pertinent for handover
compared clearly described
9. Have the characteristics of patients lost to Loss of follow-up would not be an outcome
follow-up been described?

measure in handover

11. Were the subjects asked to participate in
the study representative of the entire Patients are rarely consented
population from which they were recruited?
14. Was an attempt made to blind study
subjects to the intervention they have
received?

It was thought that it would be highly
unlikely that a study could be created where
the participants of the intervention could be
‘blinded’ to the intervention

17. In trails and cohort studies, do the
analyses adjust for different lengths of
follow-up of patients, or in case-control
studies, is the time period between the

Not relevant for handover studies

intervention and outcomes the same for
cases and controls?
25. Was there adequate adjustment for
confounding in the analyses from which the

‘Confounders’ in handover not defined

main findings were drawn?
26. Were losses of patients to follow-up Most handover studies are not framed
taken into account?

around a single patient rather a handover

We adopted an abbreviated modification of a recognised guideline to evaluate intervention
transferability. Subsequent to the undertaking of this systematic review, a more
appropriate assessment of reporting quality more pertinent to that of quality improvement
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interventions has been published (208). Had this been available at the time of the
systematic review it would have been selected in preference of the Downs and Black
checklist. The Standards for Quality Improvement Reporting Excellence (SQUIRE) guidelines
were developed in 2009 to promote standardised reporting of healthcare quality
improvement interventions (209). For the purposes of this review, Q8, Q9a, Q9b, Q9c,
Q14a, Q16b and Q16c were used to critique the included papers on the reporting of their
intervention. We also recorded whether there was a specific mention of the SQUIRE
guidelines

2.3 Results

Summary

A total of 29 studies were identified for inclusion in this review. The search of EMBASE,
MEDLINE, HMIC and CINAHL provided a total of 631 citations and following de-duplication,
437 papers remained (Figure 16). Of these, 329 were excluded after abstract review as not
matching the inclusion criteria. The full text of the 108 remaining citations was reviewed in
more detail. 79 of these did not meet the inclusion criteria and were excluded. The
remaining 29 papers met the inclusion criteria (Figure 16) and (Table 3).
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Figure 16 PRISMA diagram for assessment of studies in the systematic review

*Reasons for exclusion round 2: thesis 1; review 8; non-handover 2; non-interventional 5;
no data 7; multi-targeted interventions (more than just handover) 1; comment 4;
insufficient outcome measures as per-inclusion criteria 50.

Table 3 Included studies characteristics
First author / Year / (Reference) Study design

Handovers (n)

Ward environment(s)

Type of handover

Staff involved

Interventions
SOP/Protocol; TwT
coaching

Catchpole 2007 (151)

Pre & post
uncontrolled

50

Paediatric ICU

Theatre to
recovery/ICU

Nurses, Junior and
Senior Doctors,
Surgeons and
Anaesthetists

Street 2011 (210)

Pre & post
uncontrolled

5

-

Shift change

Patients and Nurses

Mnemonic

Shift change

Nurses, Junior and
Senior Doctors,
Surgeons

IT

Shift change

Senior Doctors

TwT coaching;
minimum dataset

Van Eaton 2010 (211)

RCT

-

Medical & surgical
ward

Alem 2008 (212)

Pre & post
uncontrolled

24

A&E

Klee 2012 (213)

Pre & post
uncontrolled

-

Intensive care

Shift change

Nurses

SOP/Protocol;
minimum dataset;
CPI

Palma 2011 (214)

Pre & post
uncontrolled

-

Intensive care

Shift change

Nurses, Junior and
Senior Doctors

IT

Wilson 2011 (215)

Pre & post
uncontrolled

161

A&E

Shift change

Patients, Nurses, Other
(relatives)

Mnemonic

76

Ellul 2011 (216)

Pre & post
uncontrolled

-

Surgical ward

Shift change

Junior and Senior
Doctors

SOP/Protocol

Hindmarsh 2012 (217)

PDCA cycles

76

Medical ward

Ward to ward

Nurses

SOP/Protocol;
mnemonic

Pesanka 2009 (218)

Pre & post
uncontrolled

-

Medical & surgical
ward

Ward to ward

Patients, Nurses, Senior
Doctors, Anaesthetists,
other (porters)

Minimum dataset

Salerno 2009 (219)

Pre & post
uncontrolled

-

Medical ward

Shift change

Junior and Senior
Doctors, Other
(management)

IT

Ferran 2008 (220)

Pre & post
uncontrolled

103

Surgical ward

Shift change

Junior Doctors

Minimum dataset

Bernstein 2010 (221)

Pre & post
uncontrolled

-

Whole hospital

Shift change

Nurse, Junior and Senior
Doctors

IT

Anderson 2010 (222)

Pre & post
uncontrolled

963

-

Shift change

Junior and Senior
Doctors

IT

Rudiger-Sturchler 2010 (223)

Pre & post
uncontrolled

1011

A&E

Shift change

Junior and Senior
Doctors, Other
(chief ED physicians)

77

Mnemonic; minimum
dataset

Telem 2011 (224)

Pre & post
controlled

-

Surgical ward

-

Junior Doctors

TwT classroom

Agarwal 2012 (225)

Pre & post
uncontrolled

1078

Paediatric ICU

Shift change

Nurses, Surgeons,
Anaesthetists

SOP/Protocol;
minimum dataset

Horwitz 2009 (226)

Pre & post
uncontrolled

3634

Medical ward

Ward to ward

Junior and Senior
Doctors

SOP/Protocol; IT

Gakhar 2010(227)

Pre & post
uncontrolled

161

Whole hospital

Shift change

Junior Doctors

Mnemonic; IT; TwT
classroom

Berkenstadt 2008 (228)

Pre & post
uncontrolled

390

Intensive care

Shift change

Nurses

TwT coaching;
minimum dataset;
video reflexive

Joy 2011 (153)

Pre & post
uncontrolled

79

Intensive care

Theatre to
recovery/ICU

Nurses, Surgeons,
Anaesthetists

SOP/Protocol; TwT
classroom

Petrovic 2012 (229)

Pre & post
uncontrolled

Intensive care

Theatre to
recovery/ICU

Nurses, Surgeons,
Anaesthetists, Other
(management)

SOP/Protocol; TwT
coaching; TwT
classroom

Junior and Senior
Doctors

Mnemonic; minimum
dataset; TwT
classroom; medical
supervision

Bump 2012 (230)

RCT

60

224
(95 active)

Medical ward

78

Shift change

Ryan 2011 (231)

Pre & post
uncontrolled

Zavalkoff 2011 (152)

Pre & post
uncontrolled

Thompson 2011 (232)

135

Surgical ward

Shift change

Junior Doctors

IT

31

Paediatric ICU

Theatre to
recovery/ICU

Nurses, Junior and
Senior Doctors,
Anaesthetists, Surgeons

Minimum dataset

Pre & post
uncontrolled

-

-

Shift change

Junior Doctors

Mnemonic

Dankers 2010 (233)

Pre & post
uncontrolled

-

Medical ward

Shift change

Junior Doctors

SOP/Protocol; IT; TwT
classroom

Coutsouvelis 2010 (234)

Pre & post
uncontrolled

Oncology

Ward to ward

Nurses, Junior Doctors,
Other (pharmacist)

SOP/Protocol;
mnemonic; minimum
dataset

Craig 2011 (235)

Pre & post
uncontrolled

Paediatric ICU

Theatre to
recovery/ICU

Nurses, Junior and
Senior Doctors,
Surgeons, Anaesthetists

SOP/Protocol

52

43

79

Table 4 Studies intervention, outcome measures and quality checklist results
Intervention
Outcome measure
Reference
No. of components (type of components *) No. of outcome measures (type†)

Quality checklist
D&B

SQUIRE

(151)

2 (a, b)

5 (C1, teamwork; I2, O2, T1)

14

2

(210)

1 (c)

3 (C2, S1, T1)

1

0

(211)

1 (d)

2 (I3, O1)

12

1

(212)

2 (e, b)

3 (C1, I1, S2)

9

5

(213)

3 (a, e, f)

3 (S1, T1, T3)

9

5

(214)

1 (d)

2 (C2, S1)

9

4

(215)

1 (c)

4 (C1, O1, S1, S2)

5

3

(216)

1 (a)

2 (C3, I1)

7

3

(217)

1 (a, c)

3 (C2, I1, O1)

10

5

(218)

1 (e)

2 (O1, S2)

9

4

(219)

1 (d)

3 (I3, S1, T1)

9

4

(220)

1 (e)

1 (I1)

11

2

80

(221)

1 (d)

3 (C2, I1, S1)

9

2

(222)

1 (d)

2 ( (I1, S1)

6

3

(223)

1 (c, e)

4 (C1, I1, S1, T1)

11

4

(224)

1 (h)

3 (I2, O1, S1)

9

5

(225)

2 (a, e)

2 (O2, S1)

15

5

(226)

2 (a, d)

2 (O2, S1)

7

5

(227)

3 (c, d, h)

4 (C1, I1, I2, S1)

10

6

(228)

3 (b, e, g)

3 (C1, C4, I1)

12

4

(153)

2 (a, h)

4 (C1, I1, S1, T1)

13

5

(229)

3 (a, b, h)

1 (C1)

10

4

(230)

4 (c, e, h, i)

1 (I1)

17

6

(231)

1 (d)

2 (O2, T2)

14

6

(152)

1 (e)

3 (I1, O1, T1)

14

5

(232)

1 (c)

3 (I1, S1, T1)

6

6

81

(233)

2 (a, d, h)

3 (I1, O1, S1)

6

2

(234)

3 (a, c, e)

2 (I1, T2)

8

6

(235)

1 (a)

4 (C1, I1, S1, T1)

11

6

* a – SOP/Protocol; b – TwT coaching; c – mnemonic; d – IT; e – minimum dataset; f – CPI; g – video reflexive; h – TwT classroom; i – medical supervision

† I (Information transfer): I1 – Information transfer, I2 – error, I3 – forgotten tasks;
S (Satisfaction): S1 – Staff satisfaction, S2 – patient satisfaction;
T (Time): T1 – Handover length, T2 – time to treatment, T3 – overtime requirements;
O (Outcomes): O1- adverse events, O2 – patient outcomes; C (Compliance):
C1 – observational, C2 – use of intervention, C3 – legibility, C4 – tasks during, C5 – completion.

82

83

Study design

The study designs of the included studies included: 2 randomised control trials (211, 230); 1
pre-/post-intervention controlled trial (224); 25 pre-/post-intervention uncontrolled trials
(151-153, 210, 212-216, 218-223, 225-229, 231-235) and 1 Plan-Do-Check-Act (PDCA)
design (217) (for summary see: APPENDIX A, Table 21,).

Study duration

A total of 11,759 handovers were included in studies which gave this information, with a
median of 103 handovers per study. 10 studies (211, 213, 214, 216, 218, 219, 221, 224,
232, 233) gave no information on the number of handovers they included.
Of those studies which gave information on the length of time for each study component
the median length of time (days) for pre-intervention data collection was 28 (range 4-224),
for intervention 28 (range 1-252), the gap between intervention and the commencement
of post-intervention data collection was 10.5 (range 0-365) and the post-intervention data
collection period was 28 (range 4-224). Seven studies gave no information on any
component of their study design timeline (151, 152, 210, 218, 222, 225, 235) and 14 gave
no information on one or more study timeline components (153, 211, 212, 215-217, 219,
221, 224, 226-228, 231, 233) (Table 5)
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Table 5 Study design timeline: median, min, max and Inter-quartile range (IQR)
Median, days

Range (min-max)
days

IQR [0.25,0.75] days

No information
provided

Pre-intervention

n=13
(151-153, 210,
28

4 - 224

[8.75,52.5]

215, 218, 221,
222, 225, 227,
228, 233, 235)

Delay pre-intervention

Intervention

n=16
28

1 - 252

[7,98]

(151, 152, 210,
212, 215-222, 224228, 235)

n=16
(151-153, 210,
10.5

0 - 365

[0,77]

211, 215-220, 222,
224, 225, 233,
235)

Post-intervention

n=11
(151-153, 210,
28

4 - 224

[15,39]

218, 222, 225,
227, 228, 233,
235)
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Study environment

The majority of the studies (22) were performed in one ward environment. Four studies
were performed in more than one environment (211, 218, 221, 227) and three gave no
detail on the study environment (210, 222, 232)
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Table 6 Study demographics: ward environment and handover type
Shift change

Ward-to-ward

n=19

n=4

Theatre to
recovery/ ICU
n=5

Unknown
n=1

Accident & Emergency
(A&E)

n=3

n=3

(212, 215, 223)

-

-

-

(212, 215, 223)
Intensive care (ICU) &
High Dependency (HDU)

n=3

n=5

(213, 214, 228)

-

n=2
(153, 229)

-

(153, 213, 214, 228, 229)

1 ward

Paediatric ICU
n=4
(151, 152, 225, 235)
Medical ward(s)
n=5
(217, 219, 226, 230, 233)
Surgical ward(s)
n=4
(216, 220, 224, 231)

n=1
(225)
n=3

n=2

(219, 230, 233)

(217, 226)

n=3
(216, 220, 231)

Oncology
n=1

-

-

(234)

-

n=1

n=3
(151, 152, 235)

-

-

-

-

n=1
(224)

-

-

-

-

-

-

-

-

-

-

(234)

>2 wards

2 wards (medical &
surgical ward(s))

n=1

n=1

n=2

(211)

(218)

(211, 218)
Whole hospital
n=2

Unknown

(221, 227)
Unknown
n=3
(210, 222, 232)

n=2
(221, 227)

n=3
(210, 222, 232)
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Improvement strategies

The included studies took varied approaches to handover improvements. 15 studies were
mono-component interventions (152, 210, 211, 214-216, 218-222, 224, 231, 232, 235) and
the remainder contained two or more components. 7 studies shared an intervention
component, 2 interventions used the SIGNOUT mnemonic (227, 230) and 5 used the SBAR
(situation, background, assessment and recommendation) mnemonic in its original (210,
217, 218, 224) or slightly adapted format (232). The components of interventions are
described below alongside what type of environment they were utilised in (Table 7):
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Table 7 Comparison of handover type vs. intervention focus 1
Shift change

Information (56.8%)

(n=19, 65.5%)
Minimum

n=7

dataset

(212, 213, 218, 220,

(n=10)

225, 228, 230)

Mnemonic
(n=8)

(n=11)

(213, 216, 225, 233)

(n=1)
Person (23.5%)

230, 232)
n=4

supervision

System (19.6%)

(210, 215, 223, 227,

SOP/ Protocol

Medical

1

n=6

n=1
(230)

TwT classroom

n=4

(n=7)

(227, 228, 230, 233)

TwT coaching

n=1

(n=3)

(212)

Video-reflexive

n=1

(n=1)

(228)

CPI

n=1

(n=1)

(213)

IT
(n=9)

Ward-toward
(n=4, 13.7%)

Theatre to
recovery/

Unknown

ICU

(n=1, 3.4%)

(n=5, 17.2%)

n=2 (218,

n=1

234)

(152)

n=2
(217, 234)

-

-

-

n=3

n=4

(218, 226,

(151, 153,

234)

229, 235)

-

-

-

n=2

n=1

(153, 229)

(224)

-

n=2
(151, 229)

-

-

-

-

-

-

-

-

n=1 (226)

-

-

n=8
(211, 214, 219, 221,
222, 227, 231, 233)

SOP: Standard Operating Procedure; TwT: teamwork training; CPI: Continual Process Improvement;
IT: Information Technology; ITU: Intensive Care Unit
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A summary of the intervention components used across all the included studies can be
found: (Figure 17).

Figure 17 Handover improvement interventions

Outcome in non-randomised studies

The studies evaluated their interventions using a total of 82 discrete outcome measures,
each study using between one and five measures (median of three). Two studies evaluated
their interventions with two outcome measures (216, 218); Seven used three (210-214,
217); One study used four (215) and one used five outcome measures (151). There were no
primary outcome measures in common among all the studies.
The studies are presented in Table 21 in (Appendix A) by type of intervention - information,
person or wider system - and if a study contained a component from more than one
category, the study is represented twice.
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19 studies reported a statistically significant change in at least one of their outcome
measures (152, 153, 219-223, 225-230, 232-235), whilst 10 did not (151, 210-218).
Improvements in information transfer were the most commonly reported successes, being
found in more than half of the studies examining this (152, 153, 220, 222, 223, 227-230,
232-234), and staff satisfaction was the next most commonly improved in 35% of studies
(153, 219, 221, 222, 225-227, 229, 232, 233, 235) – a similar proportion to those reporting
improvements in time taken and compliance with protocols. Of studies which attempted to
evaluate changes in patient outcome, only 2 (225, 231) of 10 (151, 211, 215, 217, 218, 224226, 231, 233) studies reported a significant benefit with one study reporting a 12%
decrease in adverse events (need for CPR (cardiopulmonary resuscitation), ECMO
(extracorporeal membrane oxygenation) and acidosis)(p=<0.001) (225) and the other study
reporting a significant reduction in length of stay from five to four days (p=0.047) (231).
There was no obvious difference between the success rates of multi and mono-component
interventions, and none of our defined categories (standardisation tools, team training
approaches or quality improvement programmes) seemed to be clearly associated with a
better chance of a positive outcome.

Outcome in randomised controlled trials

There were two RCTs (randomised controlled trials) in the study selection, and these are
considered separately. One (211) focused on the use of a computerised reporting system to
speed up handover, and found that it achieved this aim without apparently increasing the
risks of adverse events or care errors. The method of randomisation was poorly described
and the concealment of treatment allocation was not clear. Although the senior assessor
who judged whether clinical errors had occurred was blinded to treatment group, the data
supplied to this clinician apparently came from the residents under study and was
therefore unblinded, resulting in a high risk of bias. The other RCT (230) evaluated the
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benefit of supervisor feedback on handover performance amongst internal medicine
residents, but suffered from similar defects in randomisation and blinding of assessors. This
study reported significant improvement in compliance with the protocol but also suffered
from a high risk of bias.

Modified Downs and Black checklist

The quality score of the included studies according to the modified Downs and Black (D&B)
checklist ranged from 1 to 17, with the median score of 9, IQ[7.5,12] (modified max score
20)(Table 4). There was no statistical difference in the median D&B score of positive and
negative studies (Mann-Whitney U Test p=0.248) (Table 8).

SQUIRE guidelines

No studies reported the use of the SQUIRE guidelines, despite 24 of the 29 studies being
published after 2008 (the date when the guidelines were published). No studies scored the
maximum adapted score of 7. The modified SQUIRE guideline score ranged from 0-6 and
the median score was 4 (IQR:3,5) (Table 4).The median modified SQUIRE score of negative
studies was 3.5 and for positive studies it was 5 (Mann-Whitney test p=0.047).
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Table 8 Modified Downs and Black scores for significant and non-significant studies
Modified D&B sub-section
External

Internal

validity

validity

4.5

1

Minimum

1

Maximum

Confounding

20)

1.5

1

9

0

0

0

1

8

2

4

2

14

Median

6

1

3

1

10

Minimum

3

0

0

0

6

Maximum

8

2

5

4

17

Reporting

Statistically significant

Median

Not statistical significant

Total (max

2.4 Discussion

Findings in context

This review was embarked upon from the viewpoint that handover is important, frequently
the focus for improvement studies and difficult to characterise (211).
Failures in handover can produce a wide variety of untoward outcomes ranging from lack
of event awareness, to loss of significance of information points, and to dropping or lacking
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information required to perform tasks (78, 236). In medicine, the serious consequences
which can ensue are well recognised, as is the disparate and unsatisfactory nature of
handover processes in many settings. This explains the large number of studies devoted to
improving handover processes. Unfortunately, this review shows that the heterogeneous
nature and poor quality of most studies leaves us unable to draw many firm conclusions
about how handover may be optimised. It was found that the large majority of published
studies are small, uncontrolled, un-blinded before/after comparisons, and often with a
short or undefined follow-up period.
The only outcome category which was apparently improved in more than 50% of studies
which looked at it was information transfer. Time taken for the process, compliance with
protocol and staff satisfaction all improved in a minority of studies, while clinical outcome
improvements were reported in only two of 10 studies. This does not exclude the
possibility that the positive findings in some of these studies were valid, but the lack of
strong trends and the poor study designs mean that we cannot have much confidence in
this. At present, it appears that information transfer is the aspect of handover in which
interventions most readily show change: whether this results in any beneficial outcomes
beyond better recording of data is however unclear.

Information transfer

It seems rational to use information transfer as a key outcome measure for evaluating
handover since reliable transfer of information is the principal purpose of formal handover.
However, it needs to be carefully considered what in particular should be known about
information transfer in order to measure it effectively. It is suggested that the functional
value of a handover session can be effectively measured by evaluating three aspects of
information transfer—completeness, accuracy and organisation. The last of these is
essential to ensure that the most important data are not obscured by other items and are
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easy to identify because the information is presented in a structured way. However, we
recognise that other taxonomies for describing information transfer may also be valid, for
example, that proposed by Patterson and Wears (82) or by Pezzolesi et al (66), and that
ultimately empirical trials will determine whether our suggestion proves the most useful.

The need for a taxonomy

Another major problem identified by the review is the lack of any common language or
taxonomy for describing or classifying handovers, improvement methods or types of
outcome. Other fields of study have found this a major handicap to progress (236) and we
therefore recommend that attempts are made to harmonise terminology and definitions.
This would greatly assist others trying to repeat the work. However, the problem is the
great heterogeneity of handover settings and types which exist in healthcare.
To develop a taxonomy which can adequately describe all of these is challenging, and
arguably to consider them all together as we have done may be inappropriate, depending
on the question posed. If an agreed taxonomy existed, it would have helped us to make
more sense of the literature by allowing us to identify whether there were subgroups
where the literature findings allowed us to hypothesise (and the data available would allow
no more than this) that certain intervention types were particularly valuable.
It is nevertheless suggested that handovers themselves require a template for describing
them which covers setting, personnel, means of information transfer, standardisation of
procedure, feedback and summarisation, task allocation and recording. This review has
used a four-category classification to divide the approaches to improvement reported in
the studies we found, but feel further improvements to this could be made.
However, for the present we recommend the classification of outcomes into measures of
staff satisfaction, information transfer, protocol compliance and clinical outcome. Not only
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did this deal with all the papers in the current study in a satisfactory manner, but it lends
itself readily to analysis of the data using the Kirkpatrick four level evaluation model for
training and educational interventions (173).

Need for improved study design and reporting standards

The evidence we found in this review has to be regarded as very unreliable because the
studies were of poor design and therefore susceptible to bias from multiple sources. This
was reflected in the low scores on the modified D&B scale used (207). Secular trends may
give a false impression of improvement caused by interventions; observers may find it very
difficult to avoid bias in assessing subjective endpoints; and short follow-up periods can
give an unrealistic impression of impact if they capture a fleeting improvement in
performance which quickly fades. The two randomised studies (211, 230) should be less
susceptible to bias but their unusual design, the lack of clinically relevant endpoints and the
lack of true blinding decrease their internal validity significantly. Generally speaking, the
transferability of the studies in this review was also low, as reflected in the scoring using
the SQUIRE (Standards for Quality Improvement Reporting Excellence) guidelines (209).

Limitations

The limitations of our own study were partly a consequence of the problems of the
literature we studied. A more comprehensive search not restricted by language, date range
or a search of the ‘grey literature’ might have yielded further studies, but it seems unlikely
that this would have improved the overall quality or reduced the heterogeneity of the
studies. The inclusion of ‘grey literature’ in particular has been shown to increase both the
complexity and time required to a systematic review, however it does also increase the
representation of studies with neutral or negative outcomes, thus reducing the impact of
publishing bias (237, 238).

96
An example of heterogeneity in study design was the duration of the study periods, which
varied by a factor of at least 50 for each component of the study. These two aspects of the
literature, heterogeneity and poor quality, were the principal causes of our inability to
reach strong conclusions. Our initial hypothesis was very broad, and perhaps we might
have achieved more insights into the literature had we focused on a smaller and less
heterogeneous subgroup of handover types. Any such restriction would of course have
affected the applicability of our findings.
It was thought important to assess the quality of study design and reporting in these
studies, since the generally poor level of scientific rigour in these areas is such an important
contributor to the difficulty in reaching definitive conclusions from this literature at
present. As no wholly suitable assessment method existed at the time of evaluation,
modified SQUIRE and D&B checklists were used to study transferability and validity,
respectively (207, 209). The modifications were designed to allow evaluation of an
enormously heterogeneous and often poorly described group of studies. Several questions
in both checklists were not appropriate for evaluation of studies of handover of the types
included in our search, either because they were entirely irrelevant or because they were
partially irrelevant and attempting to answer them would increase rather than decrease
uncertainty in the evaluation of the studies. It is recognise that the truncated evaluations
we used have not been fully validated, but we feel the logic used in producing them means
that they are more likely to be both valid and discriminatory than the use of the full
versions of the tools involved. Further work could verify this hypothesis; at present, we
have to accept that our quality and transferability assessments should be considered with
caution. Since undertaking the review, the TIDieR reporting checklist has been introduced
and widely accepted as the benchmark for reporting quality improvement interventions by
most journals (208). It is envisaged that this standard will improve the quality of research
reporting.
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Recommendations

We recommend that future studies agree on a core common assessment method. It may
be that an assessment of information transfer would be suitable candidate as we have
shown it to be sensitive in numerous studies. This would enable future meta-analysis of the
effect of potentially costly interventions. We would also recommend an agreed
standardised gap between the completion of the intervention and the commencement of
post-intervention assessment. It is recommended that some form of information transfer
assessment would need to be included in this method, but that consideration should be
given to including an outcome from each of the four categories we identified. Future
interventional trials should follow the SQUIRE reporting guidelines (209) which would
enable future researcher and clinicians to repeat their findings and the dissemination of
improved safety processes between institutions (239).
The findings from this study will be utilised to inform the creation and implementation of
an improvement intervention in the post-operative handover. It is intended that the
systematic review would enable both the selection of appropriate outcome measures but
also enable the selection of previously successful quality improvement methodologies from
allied environments.
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Semi-structured interview study of theatre and
recovery

staff

exploring

the

post-operative

handover
3.1 Study aims

The safety and efficiency of the post-operative handover impacts upon care following the
operation and can bear upon the patient’s post-operative morbidity and mortality (148,
225). The post-operative handover is unusual as it requires coordination and cooperation
between healthcare professionals from different backgrounds within a changeable and
potentially distracting environment.
The post-operative handover has been scrutinised in the past, both in the context of
observing working practice (117, 151, 153, 240) and interview studies (123). The
researchers found that there were elements of unsatisfactory practice and that conflict
frequently bubbled under the surface between the professional groups. It was felt that
sufficient uncertainty remained as to how each professional group viewed both a good and
poor post-operative handover. It was thought that the key participants would also be best
placed to comment upon how the process could be improved.
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This interview study aims to examine the opinions of the key players in this handover
namely: recovery nurses, anaesthetists and surgeons. It was constructed to explore interprofessional differences in the post-operative handover process. This was based upon the
theory of tribal differences between nurses and doctors and how that this might be
revealed during an inter-professional handover. The handover was considered in the
following ways:
a) the definition of a good and a bad handover
b) what information should be handed over
c) what ground rules should be set for handover

3.2 Methods

Interview method

Due to the previous body of work on handover a semi-structured framework was selected.
This interview style would permit the examination of handover in a sufficient depth whilst
ensuring clarity and focus of interviews and permit inter-disciplinary comparison. The
interviews were undertaken in a standardised format with clear, open questions which
permit the interviewees to comment widely on a subject.
One of the most relevant studies (123), evaluated the post-operative handover process in
general surgery using group interview techniques. It was thought that this technique would
not result in the required granularity of information and also risked a groupthink effect,
thereby dampening intra- and inter-professional differences (241).

Question generation

The study was designed to draw on the interviewee’s own experiences in the care of
patients in the post-operative period. Questions were generated using Patton’s framework,
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namely open questions which draw on the interviewee’s behaviour or experience; opinion
or belief; feelings; knowledge and background (242). The interviewees were asked
questions in increasing complexity, moving from one of behaviours and experiences to one
of opinions. It was thought that this would help to ease the interviewees into the interview
process and increase the accuracy of their responses (242).
The questions were written by ER to explore: extremes of behaviour (good and bad
handover) as well as establishing core components of handover, namely: which team
members should be involved, what should be handed over and what ground rules should
be established to maintain quality.
The interviewees were asked to draw on their past experiences in handover in healthcare,
both within their current hospital and in their previous places of work. This focus on the
wider experience was thought to be important to aid the transferability of the interview
study. Following this, they would be asked to design a good handover, considering both the
information content and the context in which the handover took place. These practising
professionals have ‘real life’ experience in which to ground their opinions. It was thought
that the interviewees should be given opportunity to talk specifically about both the
content of the verbal handover and the surrounding circumstance of the handover (ground
rules). It was thought necessary to ask about the rules of the handover as it was anticipated
that the interviewees would find it relatively natural to comment on the information
points, however they may unintentionally omit to comment on the surrounding
infrastructure of the process.
In order to attempt to provide practical groundings of the interviewee’s recommendations,
it was thought to be important to apply some form of limit on the information point to be
handed over. It is accepted that there is a limit on the number of verbal information points
that someone is able to retain (243). Using the guidance of the 7 +/- theory (244), the
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interviewees were asked, following producing their list of guidance, how many information
points they thought they could remember following handover. It was thought that this
question would result in a self-created insight into the limits of the human memory and
could aid in the self-rationalisation of the list of information points for the handover.
The questions were formed in an iterative process, with peer-review by Dr Lauren Morgan
(Human Factors researcher), Prof Sharon Mickan (evidence-based medicine), Mrs Julia
Matthews (researcher and Operating Department Practitioner) and Ms Laura Bleakley
(Human Factors researcher) as well as the real-life testing as a pilot with a recovery nurse
at the test site. The interview schedule can be viewed in APPENDIX B

Study logistics
Site

The interview study was performed at a specialist orthopaedic tertiary referral centre in
Oxfordshire. The hospital had five wards, one combined recovery and high dependency
unit (HDU), six operating theatres and an outpatient suite, with a total of 106 beds (245).
This

site

was

chosen

as

the

researcher

was

already

undertaking

observational/interventional research in the operating theatres as part of an NIHR-funded
study. The theatre and recovery staff gave consent for observation of work as well as
partaking in interview studies. Due to the close nature of the observational work, the
researcher (ER) had an opportunity to gain the trust of the theatre and recovery staff which
was thought to enable more effective interviewing conditions. Although the hospital was a
specialist centre, it was thought that lessons learnt from this site could be made relevant to
other locations, especially as the anaesthetists and surgeons regularly undertook work in
other hospitals in the vicinity.
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The site delivers both primary and revision orthopaedic and plastic surgical procedures to
adult patients with degenerative, traumatic and neoplastic pathologies. The majority of the
operation were elective (90%). The hospital also provided pharmacological and nonpharmacological, non-surgical therapeutic treatments.
A total of 1073 staff were employed at the hospital site as of 2013 including 268 nursing,
115 medical and 169 allied therapy staff. There were a total of 24 consultant orthopaedic
surgeons and 4 consultant plastic surgeons. The consultant anaesthetists were seconded to
this hospital by another larger local teaching hospital with approximately 30 consultant
anaesthetists regularly providing anaesthetic cover for the operating lists.

Type of staff recruited

Initial informal observations of the post-operative handover revealed that the core postoperative handover team consisted of an anaesthetist (usually a consultant or senior
registrar) and a recovery nurse. It was considered that as the overall responsibility for the
patient remains with the responsible consultant surgeon it was pertinent to interview them
to capture their opinions on the process and their perceived role.

Sampling procedure

Recruitment occurred from one hospital site, the Nuffield Orthopaedic Centre NHS Trust
which has an international reputation for the care of patients with complex orthopaedic
and plastic surgical complaints. This hospital management and staff were participating in a
multi-site, stepped wedge controlled study investigating the role of quality improvement
interventions in surgery, the Safer Delivery of Surgical Services Study (S3) (246). The
hospital had therefore already entered into an agreement to have work practices observed
and permit their staff to participate in interview studies.
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The interviewer had worked in the hospital for a year prior to the commencement of this
research and as such had pre-existing relationships with the theatre staff. It was thought
that this pre-existing relationship would aid recruitment to the interview study. Through
developing a collegiate-type relationship, it was thought that the interviewees might more
readily consent to be interviewed during their working day. The main drawbacks could
include if relationships were not in a healthy state the interviewees might not feel in a
position to withdraw from or contribute to the study.
Recovery nurses, surgeons and anaesthetists were personally invited to participate in the
interview study in a convenience sample (247). The convenience sampling technique was
employed within the study, with the slight caveat that to provide homogeneity between
the groups, some limited exclusion criteria were applied relating to grade and length of
employment. Due to the tight working schedules, the nurse manager and lead anaesthetist
were approached prior to recruitment. There was no equivalent ‘lead’ surgeon to
approach, so surgeons were approached on an individual basis. The lead anaesthetist and
nurse manager agreed to the interview study and the nurse manager recommended
particular staff members for the interview. In order to prevent the feeling of coercion and
to ensure the nurses freely consented to be interviewed, I approached each of these nurses
when the nursing manager was not present and asked whether they would agree to be
interviewed. All of the nurses I approached agreed. The nursing manager kindly allocated
time within their shift to be interviewed.
Consultant anaesthetists and surgeons were recruited on an ad-hoc basis which was
appropriate to the work environment in which the interviews were being performed. The
participants were informed as to the nature of the interview study along with the likely
length of the process. No one who was approached declined to participate.
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Level of experience

The inclusion criteria were that doctors should be consultant surgeons or anaesthetists and
the nurses should be registered. This requirement was a proxy for environmental stability.
The majority of junior medical grades rotate through multiple hospitals and may not have
spent sufficient time at the interview site to fully appreciate the current system of work. It
was thought that by requesting fully trained members of staff, they would have reached a
state of stability in their working practice within the organisation and therefore be in a
better place to comment on working patterns. It was also noted that there was a difference
in availability of trainees in anaesthetics as opposed to surgery, making an increased
likelihood of bias if there was representation of junior grades within one discipline than
another. To ensure that there was a commonality between the groups interviewed, the
staff had to have been employed at the hospital for more than a year.

Conduct of interview

All interviews were undertaken by one interviewer (ER) on the hospital site. In order to fit
around the interviewee’s work schedule, the timings of the interviews were often set in a
flexible manner, with the expectation that the interview would be taken during a
convenient break in their working day. The interviews were carried out in a quiet area
within the hospital, with the majority of the interviews occurring within the theatre suite
which further increased the convenience of the interviews for the interviewees. The
interviewees consented to the recording of the interviews.
Interviews were recorded on a digital voice recorder (Olympus AS-2400). The MP3 files
were then downloaded on to transcription software (Olympus DSS Player Standard Transcription Module). All of the interviews were transcribed by one person (ER) on to
Microsoft Word 2010. These transcriptions were then analysed utilising Microsoft Excel and
Word 2010 and SPSS v20. These programmes were selected as the researcher, ER, was
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familiar with the intricacies of the packages and it was felt impractical to utilise a more
bespoke package due to lack of experience and time limitation. This finding is not unusual
in the field as some researchers have previously noted (248).

Qualitative data analysis

Analysis was based on grounded theory; a systematic approach to analysis based on
inductive theory (249). This approach was chosen as grounded theory allows for the
‘drawing out’ of theory or themes from the data rather than analysis based on a preconceived framework, as the theory is then embedded and created within its environment
(250). However, in retrospect (further elaborated in the discussion) grounded theory was
not the optimal technique for this study. This is due to the volume of pre-existing
knowledge. In hindsight it would have been more fruitful to analyse the interviews using
framework analysis.
Interviewees were briefed as to the intention of the interview. It was explained that the
interview would likely last for between 30 mins to 1 hour. Interviews were recorded using a
digital Dictaphone. ER transcribed the interviews. Using an inductive approach to analysis
ER read, reviewed and explored each interview to generate open codes. An external
researcher to the study (Miss Lorna Flynn) also reviewed a subset of the interviews
independently and generated codes, which were then compared with those created by ER,
allowing for verification. These codes were then further explored and refined, creating
broader, overarching themes from the data. Some example themes identified include the
pressure of time, interruptions and distractions, markers of a good and bad handover.
ER transcribed all of the interviews, and by doing so, afforded another opportunity to
review and become immersed within the interview and note emergent themes. The
transcribed interviews were reviewed, with common themes noted and explored in other
interviews for similarities and differences. Pertinent quotes were recoded to give greater
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granularity to the analysis. The analysis was primarily performed within each interview
question. Once completed, the interview was reviewed in the round, with overarching
themes being created to reflect this.

Ethics

Ethics Committee approval was obtained for this study (Oxford A REC 09/H0604/39).
Hospital management and all theatre staff were fully informed of the study and gave
written, informed consent to take part during the observation period.

3.3 Results

Sample characteristics

A total of 25 interviews took place between 7th December 2011 and 24th February 2012. 10
recovery nurses, 7 consultant anaesthetists and 8 consultant surgeons were interviewed
(Table 9). The interviewees worked in the hospital for a mean of 10.5 years (anaesthetists
12.7 years, recovery nurses 12.0 years and surgeons 5.9 years). The interviews occurred at
pre-arranged time during working hours in a private room within the theatre complex so
interviews could occur between clinical activities.
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Table 9 Interviewee characteristics
Role
Sex

Interview date

Years in current role in hospital

M

07.12.11

20

M

15.12.11

20

M

25.01.12

20

M

31.01.12

10

M

02.02.12

5

M

06.02.12

1.5

M

08.02.12

19

F

15.02.12

5.5

F

14.12.11

19

F

14.12.11

23.5

F

15.12.11

16

F

19.12.11

2.5

F

20.12.11

4

F

21.12.11

13

F

21.12.11

11

F

23.12.11

11

F

06.01.12

13

F

09.01.12

7

M

21.12.11

5

Consultant Orthopaedic

M

23.12.11

8.5

Surgeon

M

06.01.12

5

M

06.01.12

9

M

22.02.12

10

F

24.02.12

2.5

M

21.12.11

1.5

Consultant Anaesthetist

Recovery nurse

Consultant Plastic Surgeon
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Information about handover and its relevance
Ideal handover

Following the initial demographic question as to how long they had worked at the hospital
for and what their role was, the interviewees were asked to describe an ideal handover and
relate this to their practice in their current hospital. All of the specialities involved provided
descriptions of their ideal handover and volunteered information on environmental
considerations which would aid the process.

Anaesthetists

All of the anaesthetists described an ideal post-operative handover as taking place between
the recovery nurse and the anaesthetist. Two of the anaesthetists highlighted the
advantage of knowing the recovery nurses they were handing over to. One described how
this increased their confidence in the handover ‘we know our (recovery) nurses and we
know we can rely on them so we work as a team’ (AN 02.02.15.15). Another said that this
enabled them to ‘cut corners and abbreviate’ (AN 08.02.12.15.40), however this
anaesthetist then reflected ‘I suppose to do it properly I should be doing it the same in every
single instance’ (AN 08.02.12.15.40). This anaesthetist also described a recent involvement
in a critical incident relating to handover and how this spurred the introduction of a
‘formalised and more structured and written handover’ (AN 08.02.12.15.40).
Another anaesthetist was open with the conflict between ‘ideal’ practice and what was
practical ‘going through that [RCoAn guidance] in every patient is disproportionate and so
that is why I cut corners’ (AN 31.01.12.15.00). Two of the anaesthetists listed specific
information points they felt were essential for a safe handover.
A reason for the perception of impracticality with the guidelines is pressure of time on the
handover process. Three anaesthetists volunteered that they felt under some pressure to
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keep the operating list moving which seemed to truncate their handover (AN
06.02.12.16.15), (AN 08.02.12.15.40) and (AN 31.01.12.15.00). One said that they liked to
see one set of full observations before leaving the patient (AN 07.12.11.16.40).
Five anaesthetists recommended the following rules:
-

Wait until the recovery nurse attached the monitoring (AN 15.02.12.12.30)

-

The recovery nurse looked at you and made notes (AN 15.02.12.12.30)

-

Systematic approach (AN 15.02.12.12.30)

-

No distractions (AN 06.02.12.16.15), (AN 25.01.12.08.50)

-

something like a WHO check [WHO surgical safety checklist] (183) (AN
07.12.11.16.40) (AN 08.02.12.15.40)

-

Delivery of the information in a very succinct period of time (AN 06.02.12.16.15)

-

somebody else was putting the monitoring in place (AN 06.02.12.16.15)

Recovery nurses

Most of the recovery nurses (7/10) listed specific information required for the ideal
handover. Almost all of the recovery nurses felt that an ideal handover would involve the
anaesthetist; one suggested that a scrub nurse should be present too (RN 15.12.11.16.15)
and another requested that the surgeon arrived about 5 minutes after the first handover
(RN 14.12.11.11.45). One felt that the patient should be involved in the handover, to
encourage information sharing, patient empowerment and quality checking ‘get the
patient involved as you are handing over your report because it is their care that we are
talking about and I don’t want the patient to feel that you know he’s there but being
ignored’ (RN 21.12.11.18.00).
Two recovery nurses recommended rules for the post-operative handover:
-

Anaesthetist would arrive nice and calm (RN 14.12.11.12.30)
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-

A bed space that was absolutely clean and a nurse ready and waiting (RN
14.12.11.12.30)

-

Connect the patient to the monitoring together and he would be able to tell me
about the patient while we stood and watched the patient and presumably airway
(RN 14.12.11.12.30)

-

The anaesthetist just needs to wait a minute, just let us settle the patient then
handover (RN 14.12.11.11.45)

-

Working through it systematically I think would be helpful for all staff so that you
know you have mentally ticked off (RN 14.12.11.11.45)

At the end of this question, one of the recovery nurses reflected in a wistful way ‘and we
try and achieve that but, you know!’ (RN 14.12.11.12.30).

Surgeons

A surgeon opened their description of an ideal handover with the admission that ‘I think
the post-operative handover are notoriously done badly in terms of a formal handover’ (S
21.12.11.10.30). One surgeon described a practice in Denmark, where enhanced recovery
scheme provided continuity of care from the pre to post-operative period (S
06.01.12.11.00). Another harked back to prior practice ‘we’d do a post-operative ward
round and you go round and see all of your patients post-op and that would be another
opportunity to formally handover to the nursing staff’ (S 21.12.11.10.30). Another surgeon
drew on experience from cardiac theatres whereby a handover happened to the receiving
recovery nurse within theatre, with a second handover happening with a representative of
the surgical and anaesthetic team in intensive care. He stated that ‘everyone (…) involved in
direct transfer of information rather than indirect’ (S 06.02.12.12.10). This concept was
unique amongst all interviewees.
Some surgeons volunteered some ground rules for the handover including:
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-

The location (S 22.02.12.08.40) (S 06.02.12.12.10)

-

The use of an aide-memoir or checklist (S 21.12.11.10.30)

-

Lack of distractions (S 21.12.11.10.30)

-

It happens concisely (S 24.02.12.12.35)

-

There is time for questions (S 24.02.12.12.35)

-

There is written information (S 21.12.11.13.07)

-

Able to happen in a free and open forum (S 21.12.11.10.30)

Overall, all of the surgeons felt that their current handover practice was good, however one
commented that ‘It tends to be each person splits up into their little team and says their
little bit so I might go and speak to the recovery nurse, the anaesthetist might speak to the
recovery nurse at a different moment time so it all happens but it happens in a slightly ad
hoc way’ (S 21.12.11.10.30).

Summary of experience

There seems to be concordance between the disciplines on a number of topics. The
recovery nurses and anaesthetists defined an ideal post-operative handover as one
happening between each other. Only one recovery nurse requested that the surgeon was
present and another that the patient was involved. The surgeon declared that their input is
minimal with ‘we don’t handover anything other than via the operation note’ (S
24.02.12.12.35).
The effect of time on the post-operative handover seemed to be another strong theme
with the recovery nurses requesting that the anaesthetists ‘The anaesthetist just needs to
wait a minute, just let us settle the patient then handover’ (RN 14.12.11.11.45) and the
anaesthetists ‘Delivery of the information in a very succinct period of time’ (AN
06.02.12.16.15). The recovery nurses and anaesthetists, perhaps in response to this both
brought up the importance of separating the task of connecting the monitoring to the
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patient and handing over with the recovery nurses asking ‘We would be able to connect the
patient to the monitoring together’ (RN 14.12.11.12.30) and the anaesthetists ‘somebody
else was putting the monitoring’ (AN 06.02.12.16.15) or ‘wait until the recovery nurse
attached the monitoring’ (AN 15.02.12.12.30).
The recovery nurses and anaesthetists both described the importance of having a prepared
bed space and a calm working environment (RN 14.12.11.12.30), (AN 06.02.12.16.15) and
(AN 25.01.12.08.50). There seemed to be some difference of opinion as to where the
handover should happen in the surgeons’ minds with some declaring that it should be in
theatre and others that it should be in recovery (S 22.02.12.08.40). This conflict was shared
by some of the anaesthetists with one saying that it would be good for the recovery nurse
to come into theatre whilst the skin was being stitched to enable them to get to know their
patient (AN 25.01.12.08.50).
Two of the anaesthetists revealed internal conflicts between their ideal standards and the
reality of practice, with one comparing their practice in another speciality (AN
08.02.12.15.40) and the other with RCoAn (Royal College of Anaesthetists) guidelines (251)
(AN 31.01.12.15.00). The interviewees seemed not to resolve these differences during
consideration of this question. All of the disciplines interviewed felt that some form of
standardisation would aid the information transfer during handover.
Overall a good handover seemed to be one that happened in recovery, where the tasks and
handover were separated, between a recovery nurse and anaesthetist in a standardised
way with minimal distractions and time pressure.

Poor handover

Following the focus on an ideal handover, the interviewees were asked to describe a poor
handover.
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Anaesthetists

One anaesthetist described a poor handover as a ‘dump and run, where you leave a patient
in a powerless state with no real information handed over to the next team without
highlighting critical incidents or potential problems that are going to be encountered’ (AN
08.02.12.15.40). Six of the interviewed anaesthetists described a poor handover as one
lacking contextual detail in the handover. One anaesthetist felt that a poor handover would
rely too much on the recovery nurse to seek out information from the anaesthetist
(AN15.12.11.14.52).
As in the description of a good handover, the importance of the perception of sufficient
time was revealed in the descriptions of a poor handover which would feel ‘hurried’ (AN
07.12.11.16.40). The reason for the hurry was explained as being due to ‘pressure of time,
pressure of work’ (AN 15.02.12.12.30), with the ‘time pressure to get involved in the next
case without being quite certain enough that the first case has landed safely’ (AN
07.12.11.16.40). One of the anaesthetists felt that they should be more patient and wait to
handover once all the monitoring had been put on the patient, however, they found this
difficult when they ‘are trying to run a high turnover [theatre] list’ (AN06.02.12.16.15). One
of the anaesthetist reflected upon the readiness of the patient to be transferred noting
that ‘If the patient isn’t in a good quality state if they are being transferred out of theatre
too early….maybe there’s pressure on the [theatre] list’ (AN 15.02.12.12.30).
Some of the anaesthetists pointed to the negative influence of distractions from the verbal
handover. They described both internal distractions that the nurse might be going through
‘Not listening(…)the nurse being distracted’ (AN 15.02.12.12.30); from patient-related tasks
‘The nurse is distracted by doing other things other than actively listening well to the
handover or the anaesthetist is not giving a clear handover’ (AN 06.02.02.12.16.15) or work
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pressure relating to other patients in recovery ‘the recovery nurses being pulled in different
directions looking after several patients (AN 21.01.12.15.00)’.
Two anaesthetists spoke on the theme of responsibility with one describing a serious
incident in which a patient died as ‘I [the anaesthetist] had no idea that the nurse I had
handed over to was a completely untrained student nurse who didn’t observe the airway for
10 minutes and the patient died of airway failure’ (AN07.12.11.16.40). Another felt that the
most dangerous situation would be ‘where the anaesthetist […] handed over and someone
else has taken responsibility and the recovery staff not realising that they have accepted
responsibility’ (AN31.01.12.15.00).

Recovery nurses

Four of the interviewed recovery nurses stated that a poor handover would limit the
quality of the information handed over, with three of them outlining examples ‘‘you’ll really
like this guy he’s a computer nerd’ and walked off’ (RN14.12.11.12.30) or ‘‘This guy is
reasonably fit and healthy and he should be alright’ and off they go’ (RN23.12.11.11.45).
One recovery nurse explained why these brief handovers may happen ‘Sometimes the
anaesthetist knows that you have been here a long time and that you know roughly what to
expect and you know each anaesthetists anaesthetic it’s sometimes they do miss a few
things out and I can’t say its they might have forgotten to say with surgery they’ve had’
(RN14.12.11.11.45). One of the recovery nurses felt that the newly introduced computer
system hampered a safe handover ‘it’s so difficult to look for the information(…)we are
forgetting what we are going to tell the nurse’ (RN 21.12.11.18.00).
One nurse felt very passionate about the effect of a poor handover on the quality of her
work ‘I feel upset(…)basically means I am going to be searching for all this information
rather than giving my care to the patient’ (RN21.12.11.18.00). One nurse reported that she
had previously complained about the quality of a handover however ‘people challenge me,
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you are not a doctor, who are you to say?’ (RN15.12.11.16.15). The same recovery nurse
had also had occasions where the documentation was either incomplete ‘It can be scary
because you get anaesthetic charts and there’s no patient name on it there’s no HCA name
on I you have all the drugs given(…)you find the anaesthetist’s name and you assume it’s
them and it’s on that patient bed so you assume it’s them, so all those are risks and we’re
just lucky sometimes’ (RN15.12.11.16.15) or missing ‘I’ve had the wrong documentation too
somebody else’s anaesthetic chart inside’ (RN15.12.11.16.15).
Two of the recovery nurses specifically mentioned the effect of time pressure of time, it
feels ‘rushed’ (RN14.12.11.11.45), with one stating that the patient’s ‘airway is
compromised’ (RN09.01.12.11.45).

Surgeons

One of the surgeons summarised the definition of a poor handover as ‘if the person in
recovery either didn’t understand or didn’t know they didn’t understand; or didn’t
understand and couldn’t feel that they could say that they didn’t understand’
(S24.02.12.12.35). Another surgeon felt that if the nurse received mixed messages this
would count as a poor handover (S21.12.11.10.30). The remaining surgeons felt that a poor
handover would consist of a ‘dump and run’ with very little information handed over.

Summary of experience

One of the commonest themes in all of the disciplines interviewed was that a poor
handover would be a ‘dump and run’, whereby the patient is left in a ‘powerless’ position
(AN 08.02.12.15.40) (S23.12.11.12.00) (S06.01.12.11.00). The anaesthetists brought up the
feeling of time pressure more than the other professional groups. They sometimes felt
under pressure to keep the operating list going which resulted in them feeling torn
between staying with the recovering patient and starting the next anaesthetic. The
anaesthetists also brought up the negative influence of distractions upon the handover.
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There seems to be a tension between knowing your colleague’s abilities whilst still handing
over information in a formal and structured way. The anaesthetists value knowing the
abilities of the recovery nurses whilst the recovery nurses note that some of their regular
anaesthetists give a scant handover as they expect them to remember or ‘know’ what has
happened. Perhaps the familiarity between the recovery nurses and anaesthetists has an
opposite effect that one might expect. Rather than improving patient outcome by tight
team working, there may in fact be greater temptation to take shortcuts or concern that by
giving too much information you may be implying a lack of knowledge in the receiver.
Distractions were mentioned as a negative influence by all of the disciplines. One recovery
nurse spoke specifically of the negative influence of the new computer system and how this
impacted upon her ability to easily access clinical information for her handover to the ward
nurses.

Who should be involved in the handover

The interviewees were asked who they thought should be involved in the handover process
and there was consensus that the handover should occur between the recovery nurse and
the anaesthetist, as one surgeon stated ‘immediate handover is always going to be
between the anaesthetist and the recovery nurse’ (S21.12.11.13.07).
All interviewees seemed to feel that the surgeon should not be involved in the initial
handover. Some recovery nurses felt ‘if there are too many people interfering it’s almost
you know a pain really’ (RN21.12.11.17.09) and a surgeon agreed ‘If you have too many
people then the communication lines get confused’ (S06.01.12.11.00).
The recovery nurses found that having a colleague with them to assist in connecting the
monitoring or performing patient-focused tasks aided the handover ‘with the big cases
there is a lot to do and you know you want the patient to be comfortable and warm if there
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is enough colleagues about to actually start that and on the whole we have good team’
(RN14.12.11.11.45). The recovery manager seemed particularly keen on this practice ‘I try
to force that culture, just keep quiet and do the tasks’ (RN15.12.11.16.15).
The recovery nurses felt that surgeons should take part towards the end of the handover or
at a later time when the patient has woken. They specifically felt that they could inform
them as to the need for anticoagulants (RN20.12.11.18.00) (RN06.01.12.12.00).

Roles and responsibilities

The interviewees were asked to describe their roles and responsibilities in the postoperative handover. The questions were designed to attempt to separate the interviewee’s
perception of their official role in the post-operative handover and how this might fit into
the realities of day to day practice.

Anaesthetists

Most of the anaesthetists stated that their official role was to ensure that the receiving
nurse had sufficient information about the patient to care for them. A couple of the
anaesthetists discussed the issue of knowing if the recovery nurse had received adequate
information and if they’d listened to the handover. ‘Sometimes you give the handover and
you know that they are not listening (…) I wonder sometimes about how much of what I
have said has actually been remembered or recalled and used again’ (AN15.02.12.12.30).
One attempted to establish confirmation of understanding by asking ‘are you OK now?’
(AN07.12.11.16.40). One revealed that they attempted to wait until they knew they had
the nurses’ full attention ‘but sometimes with a high turnover list there is a bit of an
overlap’ (AN06.02.02.12.16.15).
One anaesthetist stated that their role was to transfer responsibility for the patient to
another team. Another explained the difference between an ideal handover and how this
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lays out in real life, comparing the ideal as a list of key information points and a ‘one line
handover because you know the staff, they know what you’ve done in theatre’
(AN15.12.11.14.25).

Recovery nurses

The nursing staff defined their roles and responsibilities including: welcoming the patient
and attending to their needs; listening to the anaesthetic handover and taking notes;
attaching the monitoring and recording observations and acting as gatekeeper for the
anaesthetists’ departure. Some of the recovery nurses reflected upon the conflict that
these roles bring.
•

Between direct patient care and listening to the handover:
o

‘In a major case and if the patient is in a lot of pain, you don’t always take in
what’s been said because there is a lot going on and you’re focusing, you’re
trying to make sure the patient feels reassured and you’re getting pain relief. If
I’ve missed anything I’d go through the paperwork but if I’m still not happy I’d
go through and speak to the anaesthetist, I’d personally like to do it face to face
than phone’ (RN14.12.11.11.45).

o

‘At the same time as I’m listening to the anaesthetist I’m attaching the patient
to the monitoring and trying to record some of what the anaesthetist says to
me, but at the same time we have a patient between us and the patient has to
be looked after so you know we’re talking but the important bit is the patient’
(RN14.12.11.12.30).

o

‘I have to make myself available as soon as possible and if I’ve got patients
elsewhere I have to make sure that patient is safe(…)I introduce myself to the
patient, but sometimes it is very difficult if the anaesthetist is talking, I don’t
want to make the anaesthetist think I am not listening’ (RN21.12.11.18.00).
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•

Maintaining working relationships and patient care:
o

‘some anaesthetists will ask you if you’re happy and you feel that you should
say that you are happy(…)sometimes you compromise patients because people
will feel if I’m the one saying ‘no you cannot go’ you look like a bad person, so in
real life it doesn’t always happen’ (RN14.12.11.16.15).

o

‘I [the nurse manager] spend my life trying to say to the nurses it’s not about
you it’s about the patient. If you are not happy, you have to go and say that you
are not happy. It sometimes leads to disruptions (…) because you barge into an
anaesthetic room when they are with another patient distracting them which is
unsafe for patients and it is unfair because they are going to shout at you and it
kills your confidence’ (RN14.12.11.16.15).

•

Adaptation of working allocations
o

‘until the anaesthetist has gone I have to be 100% listening to what they are
telling me and remembering everything and writing everything down, quite
often we have two staff to try and connect the patient up to everything so that I
can just absorb the information I’ve been told’ (RN21.12.11.17.09)

•

Time pressure
o

‘it really does depend upon the patient and the anaesthetist as to how much
information you are given and how long they stay for cause sometimes it is so
brief, cause obviously they are under pressure and have a list to do, but I think
cause maybe I’ve been here for a long time and they get to know you and they
trust you’ ‘not many of them will say ‘do you want me to stay’ they’ll just
assume that they’ve handed over to you and everything’s fine and they’ll go but
quite often you know, they’ll say ‘I’m in theatre 5 if you need me’’
(RN21.12.11.17.09).
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Three of the recovery nurses reflected upon the great importance and responsibility they
felt for managing and maintaining a patient’s airway ‘if the patient has an LMA in that’s a
big responsibility’ (RN23.12.11.11.45).

Surgeons

The surgeons reflected that the post-operative handover was primarily the task of the
anaesthetist and the recovery nurses, with one of them stating ‘I don’t have any direct
responsibility between the handover of the anaesthetised patient’ (S23.12.11.12.00). This
seems to be in accord with the recovery nurse and anaesthetist’s impression of the
process. One of the surgeons said that they never lose responsibility for the patient as ‘they
are always under my care(…)[however] for a more routine patient, my responsibility tends
to finish the time the patient is put back on the bed and is comfortable’ (S06.01.12.11.00).
Most of the surgeons described communication with the recovery team in an asynchronous
fashion with the post-operative handover ‘it will be written down in the notes as to the
immediate post-operative problems’ (S21.12.11.13.07).

Summary of experience

There seems to be concordance between the interviewees as to the roles and
responsibilities. The post-operative handover is seen as a task for which the anaesthetist
and recovery nurse are responsible, with some underlying asynchronous communication
and support from the surgeons. The anaesthetists described the handover primarily as a
communication event between themselves and the recovery team, whereas the recovery
nurses provided a richer description of the complexities of the process and how this
affected the process. One recovery nurse summarised ‘you may not have heard everything
because it’s the environment, attitude and the documentation because the patient has a
blank anaesthetic chart’ (RN14.12.11.16.15). There appears to be differing pressures on the
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anaesthetist and recovery nurses, with the anaesthetists feeling pressurised to continue
with the operating list as quickly as possible and the recovery nurses therefore feeling they
have to act as a blocker to maintain patient safety.

Rules for post-operative handover
Anaesthetists’ rules

Within the anaesthetic interviews there seemed to be a common theme of an uncertainty
or ambiguity as to the recovery nurses’ involvement in airway management and when they
(the anaesthetists) are free to leave the patient and return to theatre for the next case: ‘it’s
always been my practice personally to remove the LMA, but others would say I’m wrong’
(AN07.12.11.16.40); ‘there is huge variation, some people leave patients with laryngeal
masks in and wander back and start the next case, some people leave recovery nurses doing
jaw thrusts and they are quite unconscious patients. This usually happens due to pressure of
work, certainly no one would consider this as ideal’ (AN15.02.12.12.30); ‘the anaesthetist to
remain available and partly responsible until not needed, and for the recovery nurse to
show independence and initiative for their rank and experience’ (AN07.12.11.16.40). One
anaesthetist summed up: ‘I would hope there was a minimum standard that we all met but
there isn’t as far as I’m aware’ (AN06.02.12.16.15).
There seems to be a tension between a minimum standard and what is practical in an
anaesthetist’s mind ‘if it’s an arthroscopy and they’ve been in theatre for 15 minutes they
are not going to get the same handover as someone who has had an aortic valve
replacement and has been bleeding out 6 litres and things like that and there is a risk of
death that evening(…)I cannot give just a standardise type of handover, much as everyone
would like a laminated card there’ (AN08.02.12.15.40). One anaesthetist felt that there
would be a detrimental effect of handing over ‘too many’ information points as there
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would be concerns of ‘diluting’ the important information (AN15.12.11.14.25). One
anaesthetist said that ‘at some point there has to be a response from someone so you
cannot have a non-speaker in the handover (…) it’s a red flag’ (AN31.01.12.15.00).

Recovery nurse rules

A recovery nurse reported that there were no official rules relating to the practice of
handover (RN06.01.12.12.00). One recovery nurse said that there are times when it is
impossible to immediately attend an arriving anaesthetist with their patient, however they
managed the situation by asking them to wait as it is ‘much better if you handover directly
to the person who is looking after the patient if at all possible’ (RN14.12.11.12.30).
There was some description as to when the anaesthetist would be able to leave. Two
recovery nurses preferred the anaesthetists to stay until a complete set of observations
had been gathered (RN14.12.11.11.45) (RN21.12.11.18.00). Another spoke about how the
negotiation happened between the anaesthetist and the recovery nurse ‘don’t ask the
nurses if they are ‘happy’, they themselves make the assessment with the nurse and say
‘I’ve assessed the patient and they are safe’ (RN15.12.11.16.15). They further elaborated
upon the concept of responsibility for the patient stating that the nurse should not be
responsible for the rest of the anaesthetic course (RN15.12.11.16.15).
Another nurse highlighted the importance of a good handover as it meant that she did not
have to go looking for information in the computer and manage the airway at the same
time (RN20.12.11.18.00). Another nurse found that she always looked at the paperwork to
make sure they had not missed anything (RN09.01.12.11.45). One recovery nurse felt that if
there was an especially concerning patient that the anaesthetist should handover this to
the oncall doctor so that they can be contacted for further support (RN15.12.11.16.15).
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Surgeon rules

The surgeons described varying their handover as to the complexity of the case ‘if it was a
big case where there things out of the ordinary I’d personally go and speak to the recovery
staff which would be a rule’ (S21.12.11.10.30) and ‘if I don’t go round to say something
specifically to the nurses in recovery then I’m sort of saying that this is routine procedure’
(S06.01.12.11.00).
One of the surgeons agreed with the anaesthetist saying that only the important
information should be handed over (S22.02.12.08.40). Another surgeon stated that there
should be considerations in the staffing to make it more conducive to receive the patients
(S23.12.11.12.00).

Summary of experience

Tension seems to exist between the anaesthetists and recovery nurses as to what role each
party has in the care of the patient in the immediate post-operative period. As before, the
anaesthetists referred to particular instances, such as the management of airway devices,
whereas the recovery nurses referred to the overall transfer of responsibility. The recovery
nurses objected to being asked if they were ‘happy’ to care for a patient and also described
unease in requesting the anaesthetist to stay longer in recovery.

Three most important things for handover

At the end of the interview the interviewees were asked to list the three most important
things for a successful handover. Some responded with a list of information points,
whereas others described characteristics of a safe handover at a greater distance.
An anaesthetist felt that a safe handover would ‘clearly handover the care from one team
to another in a way that is unambiguous as to what their responsibilities are and the
information that they are given to enable them to do that and to devise a system to do that’
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(AN08.02.12.15.40). Another anaesthetist impressed the utmost importance on the
management of the patient’s airway describing the variation in practice less than ideal
(AN15.02.12.12.30).
The recovery nurses felt that a safe handover would involve the feeling of sufficient time, in
a quiet environment with the ability to ask the anaesthetist to stay and assist if necessary.
A recovery nurse impressed the importance of a direct handover between the anaesthetist
who anaesthetised the patient and the recovery nurse who will care for the patient in the
post-operative period (RN06.01.12.12.00).
The surgeons felt that it was important that all necessary parties were present and had
sufficient time to handover information, paying particular heed to unusual or out of the
ordinary information points (S21.12.11.10.30) and (S21.12.11.13.07). A surgeon also felt
that a feedback loop, confirmation of understanding would be advantageous
(S22.02.12.08.40).

3.4 Discussion

Of method

Interview studies are undertaken to permit exploration of an issue with a defined
population (252). The area of interest is frequently elicited from ethnographic study
whereby practitioners observe an activity within its context, identifying potential significant
or pivotal processes (253, 254). The role of interview studies is to formally record, analyse,
and potentially quantify expert opinions, revealing new insights into previously hidden
processes (255).
The qualitative researcher is considered an active participant in the process and it is
possible for the researcher to influence the outcome of the investigation at a number of
stages: from the selection of area of study to method and analytical style. The qualitative
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continuum ranges from art/impressionist, middle ground and science/realist This
continuum ranges from the paradigm that all experience and situations are unique, with
learning likewise remaining unique, to the theory of real similarity between experiences
permitting transference of learning. Researchers are placed somewhere along this
continuum and I felt that I likely stood somewhere between the middle ground and
science/realist. I felt this was most representative of my research approach due to my
scientific background and belief that it is possible to capture and transfer learning from one
environment/situation to another.
The researcher must decide upon whether transferrable meaning can be extracted from
the investigation of a discrete process. This will influence the overall aim of the study,
either by investigating a process or event while holding a viewpoint of commonality with
others or by deciding that the area of focus is so unique, it is not possible to translate
meaning to other environments. If it is decided that the area of research can be translated
or have resonance with another area of work, the researcher must attempt to sample a
representative population, preferably in an unbiased fashion though the process of
randomisation (256). However, randomisation is generally only applicable for qualitative
research where an a priori theory can drive selection. In qualitative research where a
theory may be constructed through the accrual of research information, the method of
sampling must be adapted accordingly. It is also recognised that some participants may
provide a richer dialogue for analysis, thereby increasing their contribution to analytical
theme development and study findings in a way which would be unacceptable in a
qualitative framework (255, 257). Qualitative sampling therefore tends to focus on the
characteristics of the participants which the researcher is interested in, rather than their
demographic information and may indeed recruit further interviewees once the study has
begun relying upon analysed data (258).
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The qualitative researcher is often not guided or restricted by an a priori hypothesis or
statistical plan, they bring a viewpoint to the area of interest which guides their
investigation (255). It remains contentious as to whether researchers can flit between
differing analytical models or if an indwelling preference will always remain with the
researcher. This, within a quantitative framework could be considered bias, however;
within a qualitative realist framework it is accepted that more than one ‘truth’ exists (258,
259).
The style of interview is influenced by the previous explorations within the area of
focus(260). If understanding of the field is limited, unstructured interviews facilitate wide
exploration(261, 262). This framework permits the interviewee to guide the conversation
and focus upon areas which they consider pertinent as the researcher does not impose any
a priori categorisation. The interviewee is free to emphasise or restrict the areas of
exploration to the interviewer. As the interviewee is able to influence the focus of the
interview, there is a risk that the interview settles upon an unfruitful area of discussion or
there are areas of omission due to a lack of direction. It was felt that the utilisation of
unstructured interview techniques would not be of benefit as a body of ethnographic and
group interview analysis already exists (117, 123, 263).
The construction of semi-structured interview questions is a potentially perilous task as the
researcher needs to judge whether relevancy exists between previous research and their
current field (264). In comparison to an unstructured interview, the addition of a predesigned framework risks the accidental omission or oversight of key areas due to
interviewer assumption rather than interviewee bias. In an attempt to reduce the chance
of this, a pre-interview analysis of the literature was undertaken to understand previous
findings in allied clinical areas (i.e. shift handover (171, 265) or accident and emergency
handover (114)).

127
The wording of questions can induce bias to the interview process (266). In an attempt to
reduce misunderstanding, the interview questions were reviewed by four independent
reviewers who are experts in their own field (2 human factors, 1 operating department
practitioner and 1 professor in primary care). Each of the reviewers offered insights into
how the questions could be altered to reduce the risk of ambiguity or misinterpretation.
The questions were then tested in one pilot interview with a recovery nurse.
In order to reduce inter-interview variability, all of the interviews were carried out by one
interviewer (ER) and questions were asked in a consistent manner ‘so we can be sure that
any differences in the answers are due to differences among the respondents rather than in
the questions asked’ (267). Throughout all of the interviews consistency was actively sought
and achieved by ensuring the questions were asked in a neutral tone and the interviewers
were given sufficient time to consider the question and answer prior to progressing to the
next question (109, 268, 269).
It was felt that the post-operative handover had yet to be explored in sufficient detail as to
make the administration of surveys to a wider audience at risk of bias from omissions. Due
to the inherent narrow nature of the questions, larger sample sizes than typically used with
unstructured or semi-structured interviews are often required to enhance reliability.
In retrospect, it may have proved fruitful to undertake a framework analysis technique
rather than the utilisation of grounded theory (270). This technique would have aligned
well with the main objectives of the study which was to explore inter-professional
similarities and differences in the post-operative handover. The method’s matrix output
would permit analysis of themes within a strict framework of cases and codes. This would
have enabled analysis in multiple dimensions: from individual interviewees or tribes to
thematic analysis (271).
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Discussion of findings

The delivery of high quality safe care requires considered transfers between providers. It is
clear from the interviews that this is achieved in the majority of occasions. However the
process is subject to variation in quality which appears to arise from clinicians attempting
to balance conflicting priorities. These pressures can be considered within three main
themes of time, task and transfer which correlate well with Bost’s findings of interruptions,
workload, relationships and responsibility (114).

Time

This study

One of the major themes of the interview study was the pressure of time. This was
particularly strong in the anaesthetists and recovery nurses’ interviews. There appears to
be an intriguing relationship between the surgeons, anaesthetists and recovery nurses,
with the perception of time pressure affecting the others’ work. There may be a circle of
pressure between the surgeons expecting the anaesthetist to handover patients in a timely
fashion which in turn increases the pressure on the recovery nurses to agree to truncated
handovers. From the interviews it is possible to develop a theoretical model of time
pressure influence between these key players in the post-operative handover. It becomes
clear that there is substantial pressure placed upon the recovery nurse to perform the task
quickly in a less than optimal environment (Figure 18).
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Figure 18 Influences to speed up handover: 1.(AN0602121615); 3.(RN14.12.11.16.15);
4.(AN0712111640); 5.(AN1502121230) and influences to slow down handover:
2.(AN0712111640); 6.(RN1412111615); 7.(RN1512111615); 8.(AN21.01.12.15.00)

The anaesthetists revealed a tension between caring for the patient in their immediate care
whilst also considering the needs of the ongoing theatre list. The anaesthetists reported
feeling under pressure to transfer the care of the patient as quickly as possible following
the completion of the operation in order to continue with the ongoing surgical list. One
anaesthetist revealed that this sometimes interfered with their ideal model of handover
admitting that they felt they couldn’t wait to have the nurses’ full attention prior to
commencing the handover.
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The recovery nurses, in response to their awareness of the anaesthetist’s desire to leave
the patient, felt they had to act as blockers to maintain patient safety. One recovery nurse
directly referred to the time constraints the anaesthetist is under ‘they are under pressure
and have a list to do’ (RN21.12.11.17.09). The nursing manager admitted that she was
aware of the pressure for her nurses to say that they were happy for the anaesthetist to
leave the patient and return to theatre. She reported that she found herself repeatedly
encouraging her team not to let the anaesthetist leave until they were satisfied as to the
condition of the patient. She went on to expand the impact of the interruption not only to
the safety of the subsequent patient but also to inter-disciplinary working. Another nurse
reflected that the speed of the handover may relate to their long working relationship, with
the anaesthetists expecting the nursing staff to ‘know’ their patient’s needs implicitly. The
nurses revealed their hesitancy in stopping the anaesthetist from leaving as it may reflect
poorly on them.
The anaesthetists seemed to be accepting of downstream interruptions, with most of the
interviewed anaesthetists referring to the recovery nurses’ double checking information at
a later date. One anaesthetist seemed to positively encourage nurses speaking to him
about his patients. This view seems to conflict with the nursing manager’s view of the
process. She seems to see the handover as a unique opportunity for information transfer
and once that happened, the moment has passed, whereas the anaesthetists feel that their
responsibility and availability should extend beyond the handover.

Previous work

The effect of time pressure on handover has been noted in handovers in similar clinical and
non-clinical situations. A trade-off exists between efficiency and thoroughness, whereby
time spent in the handover process will conceivably save time in the long run (272). A study
in a similarly stressful, multidisciplinary environment found that the condition of the
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patient affected the quality of the handover and the nurses’ satisfaction with the process
(118). In the transfer from A&E to ITU, the handover was thought to be under too much
time pressure with a lack of structure (124).
An ethnographic study exploring the post-operative handover between anaesthetists and
recovery nurses found that the recovery nurses were reluctant to say outright that they
were not ‘happy’ for the anaesthetist to leave. The recovery nurses were seen to be
maintaining standards of safety whilst avoiding a direct conflict with the anaesthetists
(117). This finding is similar to that reported by the recovery nurses in this interview study
with one respondent summing up the feeling as ‘don’t ask the nurses if they are ‘happy’,
they themselves make the assessment with the nurse and say ‘I’ve assessed the patient and
they are safe’ (RN15.12.11.16.15). Still some nurses felt under pressure to release the
anaesthetist back to the ongoing list: ‘some anaesthetists will ask you if you’re happy and
you feel that you should say that you are happy (…) sometimes you compromise patients
because people will feel if I’m the one saying ‘no you cannot go’ you look like a bad person,
so in real life it doesn’t always happen’ (RN14.12.11.16.15).
This concept of challenging the anaesthetist or requesting them to stay clearly causes
difficulty for the recovery nurses. From the interview with the nursing manager, it is clear
that encouraging her nurses to say ‘no’ to the anaesthetist and preventing them from
leaving until they are satisfied with the condition of the patient has become a major issue.
The reluctance to enter into direct conflict with doctors is something which has been noted
in inter-disciplinary working (136, 137).
There also seems to be support for the observed finding that there appears to be an
element of uncertainty in the process with a recovery nurse feeling that they should not be
responsible for the whole post-operative course (RN15.12.11.16.15), a surgeon stating that
they maintain responsibility throughout the process (S06.01.12.11.00) and an anaesthetist
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stating that they transfer responsibility after the handover (AN08.02.12.15.40) with
another stating that they are responsible for the patient whilst they are in recovery (AN
07.12.11.16.40). This pattern of informal transfer of responsibility seems to be in accord
with previous findings. A previous study found that 5 to 6% of all anaesthetic critical
incidents occurred within the recovery suite, with the majority of these relating to
cardiovascular, respiratory or airway emergencies (273, 274). These incidents were more
likely to have greater consequences than those occurring in the operating theatre and one
downstream effect noted was an increased length of stay (275). It should be noted that the
majority of patients suffering adverse events were not systemically unwell as they were
more likely to be graded as ASA (American Society of Anaesthesiologists) 1 or 2 (1 = Healthy
person, 2 = Mild systemic disease) rather than the more morbid ASA 3 or 4 (3 = Severe
systemic disease, 4 = Severe systemic disease that is a constant threat to life) (273). As
these emergencies frequently require timely intervention and had a high likelihood of
morbidity, it is understandable that the recovery nurses and anaesthetists are considering
who is in overall charge of the patient in recovery.

Tasks

In this study

Anaesthetists reported finding it difficult to know if the nursing staff were listening to the
handover due to the activity of work (AN15.02.12.12.30) (AN06.02.02.12.16.15). They
noted that these distractions could come from activities relating to the patient they were
immediately caring for (AN 06.02.02.12.16.15), other patients under the nurses’ care in
recovery (AN 21.01.12.15.00) or from general background noise and disturbances (AN
15.02.12.12.30).
The nursing staff, having recognised the conflict between attaching the monitoring and
listening to the handover had created a number of work arounds. One, which was
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recommended by the recovery nurse manager was to have an additional nurse to attach
the monitoring, thereby freeing up the receiving nurse to listen to the handover
(RN15.12.11.16.15). Other nurses described an ideal handover as being where the tasks
were shared with the anaesthetist (RN 14.12.11.12.30) or even just waiting until the
patient was settled prior to handing over (RN 14.12.11.11.45). The conflict which the
nursing staff are feeling was elegantly summarised by one recovery nurse: ‘At the same
time as I’m listening to the anaesthetist I’m attaching the patient to the monitoring and
trying to record some of what the anaesthetist says to me, but at the same time we have a
patient between us and the patient has to be looked after so you know we’re talking but the
important bit is the patient’ (RN14.12.11.12.30). The anaesthetists were also aware of the
impact of tasks on the nurse’s ability to recall information ‘people cannot concentrate on
re-establishing monitoring and just eye-balling the patient […] I’m sure the receiving nurses
are busy pulling out laryngeal mask and putting up the drip poles and things like that at the
same time while you keep giving a verbal handover’ (AN 08.02.12.15.40).
This conflict of interests was alluded to by both anaesthetists and recovery nurses, with
rules for effective handover including: commencing handover once monitoring is attached
(AN 15.02.12.12.30) and (RN 14.12.11.11.45); attaching monitoring together (RN
14.12.11.12.30) or someone else attaching the monitoring (RN 14.12.11.11.45). The
attachment of monitoring along with the subsequent interpretation and administration of
treatment was a high priority for nursing staff. The recovery nurses found that having a
colleague with them to assist in connecting the monitoring or performing patient-focused
tasks aided the handover (RN14.12.11.11.45). The recovery manager seemed particularly
keen on this practice (RN15.12.11.16.15). This practice has two obvious drawbacks:
increased resource and confusion on the part of the anaesthetist as to who was receiving
the patient.
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Previous studies

The pressure of providing care to satisfy patients’ immediate needs versus participating in
handover for their ongoing care is mirrored in the handover between paramedics and
hospital doctors. Paramedics were required to repeat their handover on numerous
occasions as the receiving team were distracted by providing care to their new patients
(120). Paramedics described the importance of retaining the ‘upper hand’ in the handover
process by keeping the patient on their trolley and felt that once the patient had been
physically transferred to a hospital bed they were no longer listened to (120). In another
study of transfers between A&E and ITU a nurse commented ‘If it is very rushed and there is
nobody around and you are trying to attach a patient to a monitor plus trying to half hear
half a handover - there are distractions that will influence it’. (ICU-2-2)’ (124). One A&E
nurse highlighted the issue of concentrating on the handover whilst still caring for the
patient and suggested the same work around which the recovery nurse manager had
recommended to her staff here: ‘(…) it would be good if there were two people there at the
bed space, two intensive care staff, one to actually sort the machines out and one to take
the handover’ (ED-FG-B) (124). This hubbub of interference in the safe delivery of patient
care was described in the handover of patients in intensive care. Here the handovers were
frequently disturbed in a similar fashion to those described by the post-operative handover
team (155).

Transfer

This study

There seemed to be good agreement among all three professional groups with regards to
the importance of the order of information. Both the surgeons and anaesthetists felt that
the important information should ‘book-end’ the handover (S 21.12.11.10.30) and (AN
31.01.12.15.00). One likened the handover as the generation game, whereby contestants
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seemed to remember the first and last prizes on the conveyer belt (S 06.02.12.12.10). The
recovery nurses felt that ordered logical information improved recall.
With regards to specific ordering systems, several were suggested including: head to toe
(RN 15.12.11.16.15) (RN 06.01.12.12.00); ABCDE (RN 21.12.11.18.00) (RN 09.01.12.11.45);
highlighting the unusual areas in the history first (RN 20.12.11 18:00) or a structured
checklist akin to the WHO surgical safety checklist (S21.12.11.10.30). When the
interviewees were asked to order the information points, there appeared to be good
concordance across the professional groups, with the first information point in the patient
demographic group, followed by surgical then anaesthetic and past history.
The transfer of information appeared to represent a focus for inter-professional strain.
When nurses complained about the quality of the post-operative handover, they were
quickly chastised ‘you are not a doctor, who are you to say?’ (RN15.12.11.16.15). However
they defended their stance as there were occasions when the supporting documentation
was incomplete or missing (RN15.12.11.16.15). This recovery nurse was not alone in
commenting upon the quality of the post-operative handover. There were examples given
within three of the interviews outlining examples of scant handovers. One of the recovery
nurses reflected that the reason for this may be due to the longstanding relationship
between them and the anaesthetist (RN14.12.11.11.45). Indeed, ‘knowing’ the recovery
nurse seemed to be highly valued amongst the anaesthetists (AN15.12.11.14.25) (AN
02.02.15.15) (AN 08.02.12.15.40). This, they said, gave them permission to cut corners,
however one of the anaesthetists reflected, ‘I suppose to do it properly I should be doing it
the same in every single instance’ (AN 08.02.12.15.40).

Previous studies

The theory of recall was tested in nursing shift handover by comparing both structured
(consistent) and unstructured (inconsistent) information transfer (276). This theory relies
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upon ‘schema theory’ whereby information transferred in nests of related information is
more likely to be recalled than non-linked information. They found a positive correlation
between structured handover and improved information recording and recall (276). They
also found that only 50% of all transferred information points were recorded for future
reference by the oncoming nurse, suggesting an element of data editing (276).

Limitations of findings

This interview study set out to examine the prevalence of inter-professional differences
and challenges within the post-operative handover. The interviews were conducted at a
small orthopaedic hospital, however the questions were generated to encourage to
consider the post-operative handover in general terms, rather than focused on one group
of clinical conditions.
Three professional stakeholder groups were included in the semi-structured interview and
comparative interview studies. These groups were selected (surgeons, anaesthetist and
recovery nurses) as they were seen to be the most directly involved and therefore
influential in the process. It may be, however, that there exist a body of less-visible
stakeholders which were excluded from the interview process. These could include other
frontline staff such as theatre nurses, or higher level management as they have influence
on list scheduling and therefore impact upon the time pressure of the operating list and
handover.
Semi-structured interviews were analysed using grounded theory as it was thought to
reduce bias in the coding analysis. It may have however been more fruitful to utilise
framework analysis as the study could have been analysed using matrices to enable
analysis of both themes and inter-professional differences. Upon reflection, this analytical
approach may have provided a richer output from the interview analysis, however it is
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thought that the analysis undertaken still represents an accurate reflection of the
interviews collective meaning.
Another weakness is the lack of inter-rater reliability testing. As a result of this it is not
possible to assess the consensus of the study’s findings. This does therefore weaken the
results of the interview study. It would be preferable to code the interviews with another
researcher to ensure that the coding accurately reflects the interviews sentiment.
Future studies may consider interviewing the subsequent recipients of the post-operative
handover: ward nurses and doctors. It would be interesting to investigate the ‘Chinese
whisper’ influence on the post-operative handover and how the down-stream users gather
information following an operation (171)
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Comparative
operative

interview

handover

study

between

post-

recommendations

and

frontline staff
4.1 Aims

Many recommendations exist, both from professional bodies and published in the peerreviewed literature as to how best to optimise the post-operative handover. These
recommendations have been made from utilising episodes of what could be considered to
be best practice or developed from interview studies. However, a feedback loop between
these recommendations and frontline staff opinion has not been made, leaving the
possibility that omissions or misunderstandings could exist. Therefore in order to add a
richer context to the comparison, qualitative analysis and quotes will be used to
demonstrate the context and importance to the interviewee of the question.
The study aim was to establish the desired attributes of a successful post-operative
handover, namely information transfer and rules. A secondary aim was to discover whether
concordance existed amongst the interviewees as to the optimal order of information
transfer. It was hypothesised that at this unique inter-professional handover there may be
differences seen between the professional groups of anaesthetists, surgeons and recovery
nurses.

4.2 Methods

This study was undertaken within the semi-structured interview study (Chapter 3). The
study focused on two specific points of the post-operative handover: the information
considered essential for safe transfer and ground rules to aid this process. As this study
focuses upon fine detail of information handover, it was thought to be important to reduce
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the risk of memory bias. It is known that at times of stress, abilities of recall are reduced
(277) and that interviewees can suffer from ‘stage fright’ (109, 261). The interviewees may
have memory failure in a number of ways: encoding - in other words not ‘recording’ an
event at the time; distortion - altering the facts following the event; recall failure forgetting and reconstruction, missing details (278).
Another challenge was the integration of pre-existing knowledge and recommendations
from handover guidelines and literature. The interviewees are in a prime position to pass
comment upon the published literature and professional body recommendations. It was
thought that prior knowledge and recommendations could be condensed and presented to
the interviewees for their review and comment. By producing a list of recommended
guidance it was thought this would enable the interviewee to comment on prior findings as
well as neutralising the effect of forgetfulness.
The interview was structured in a step-wise fashion, whereby the interviewees were first
asked to list information without prompts or background information, and then to repeat
the exercise utilising a list drawn from published guidance. The questions relating to this
study were placed directly after the corresponding questions in the semi-structured
interview study. This ensured that the interviewees were not swayed by the presentation
of previous research findings but felt free to give their own professional opinion prior to
making comment on others’ work.
The questions were as follows: ‘What information points do you consider to be essential for
all recovering patients?’; ‘Is there anything from this list which you would like to add to
your suggestions?’; ‘If you were to define some ground rules to ensure a safe postoperative handover what would they be?’ and ‘Like before, can you have a look at the list
in front of you and highlight any rules which you consider to be important?’.
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The list to which two of the questions refer is a summary of guidance and
recommendations gleaned from published literature as well as medical institutional
guidance (APPENDIX C) (Table 22 and Table 23). The interviewees were asked to review the
recommendations and select what areas were pertinent to their treatment of patients.
A follow up question in the information transfer section asked the interviewees: ‘How
important is the order in which information is handed over?’ and ‘If you were to order the
list of essential handover information which you created above, how would you go about
it?’
This provided the opportunity for the interviewees to consider what structure should be
formed around the information points. When this exercise had been concluded the
interviewees were asked how many information points they could remember. ‘How many
information points do you think can be realistically remembered following a verbal postoperative handover?’ The reasoning behind this was that there was an expectation that
most of the interviewees would select a large number of information points which would
be impractical. It was thought that by directly asking interviewees to consider this issue of
memory recall, they may reflect upon the challenge in comparing what they would ideally
like to know with what was practical to remember and recall.

Utilisation of pre-existing recommendations
Literature search

Handover information points and recommended rules from referenced guidelines were
harvested, tabulated and summarised. A literature review was performed to capture
literature, guidelines and recommendations in relation to the content and rules relating to
medical handover. Search engines Google Scholar and PubMed were searched as well as
the publications of the UK Royal Colleges of Physicians, Surgeons, Anaesthetists and the
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General Medical Council. The published literature was searched in October 2011 and
studies were included if they provided a rationale for recommending handover information
transfer or rule. Included papers bibliographies were searched for suitable references. The
studies could be from any hospital discipline (medical, surgical or paediatric) transferring
patients

within

the

hospital

(e.g.

shift

handover,

inter-speciality

handover).

Recommendations from the following guidelines and articles harvested and a list of
handover information points and rules were produced (APPENDIX C) (Table 22 and Table 23
) (64, 68, 123, 151, 157, 251, 279-282). The information was collated with an expansive
view – with an information point or rules requiring just one reference to be included in the
list.

Analysis technique

This structured element of the interview study was analysed using quantitative methods.
This was felt to be appropriate given the aim was to provide quantification as to what
information content was thought to be essential for safe handover as well as what rules
may be of benefit. It would also enable collation of recommendations along professional
lines and to explore the existence of inter-professional similarities and differences.
There were two main data sources for the analysis; the list of information and rules which
the interviewees volunteered without prompting, and the selected list of information and
rules which were presented to them. The anonymised data were transcribed from the
interview recording and copied in to a spreadsheet. This was then used to interrogate the
data to explore the recommendations made by each professional group (recovery nurses,
consultant surgeons and consultant anaesthetists).
Prior to analysis, the data were cleaned as interviewees did not respond to either the
information content or the rules questions with answers which were exactly the same as
the recommendations from the literature. The data cleaning was performed in a sensitive
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way to ensure that no loss of meaning occurred. Examples include: ‘how they are
recovering from the anaesthetic’ changed to ‘what to expect in recovery’ (S06.01.12.11.00).
Following comprehensive data cleaning, the individual information points were further
categorised in to corresponding super-categories (APPENDIX C) (Table 24). The supercategories were formed by grouping related points together. The purpose was to aid
evaluation and visualisation of the data at different levels of granularity, with the supercategorisation providing clarity and the sub-categories detail.
The interviewees were asked if they wished to rank the information points in a transfer
order. The interviewees were left to decide whether they wanted to group information
points together or rank them as individual information points. Following the interviews, the
ranking information was again transferred to a Microsoft Excel spreadsheet for analysis.

Statistical analysis

Differences in responses in the two states, spontaneous and post-introduction of the
information sheet were tested using a split plot ANOVA. The test was performed for each
professional group (anaesthetists, surgeons and recovery nurses).
Differences between the total number of information points initially requested and how
many information points the professional groups (anaesthetists, surgeons and recovery
nurses) thought they could remember were tested using a 2-tailed paired sample t-test.
The size of the difference was quantified using a one way ANOVA.
Agreement between professional groups (anaesthetists, surgeons and recovery nurses) for
requesting of each information handover category were tested using a one way ANOVA.
P values of <0.05 were considered to be statistically significant. All statistical analyses were
carried out in SPSS v20.
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Frequently associated information

To explore the relationship between discrete information points a visualisation technique
was utilised to explore the inter-dependence of handover data. Hierarchical edge bundles
are used to explore the relationships within and between large amounts of complex data.
These categorical data visualisation tools are used to demonstrate linkages between
categories in diverse industries including information technology and genomics (283). The
purpose of hierarchical edge bundling is to simplify both parent-child (e.g. social network)
and between-category (e.g. nature of association) relationships (283). These diagrams
essentially aid the transformation of large volumes of unnavigable data into clear relational
patterns which can be utilised to inform the development of novel associations.
The purpose of using this visualisation technique is to demonstrate common linkages
between the super- and sub-categories of handover information points. It was thought that
it would be of benefit to display the information in this manner to explore the relationship
between discrete information points. These visualisations could also be used to compare
differences between surgeons, anaesthetists and recovery nurses. The hierarchical edge
bundles

were

produced

using

D3

library

and

open

source

code

(https://bl.ocks.org/mbostock/7607999, accessed 06.01.17), they were designed by Mr
Martin Robertson (Figure 19, Figure 20, Figure 21).
The principles of the diagrams are that each link relates to a response from an interviewee
(i.e. one interviewee’s response is represented as a continuous line which connects all of
the information points which they requested). The thickness or concentration of the line
demonstrates how often the information point has been requested.
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4.3 Results

Information handover

As anticipated, the mean number of information points requested per interviewee
increased following the introduction of the information sheet from 7.2 to 27.2, a fourfold
increase. This was a statistically significant increase across all information categories (p=
0.004) and this was maintained when the discrete information points were grouped into
their corresponding super-categories (APPENDIX D) (Table 24).
To test whether there was a difference in the change between the professional groups, a
split plot ANOVA was performed to analyse the difference in the two conditions (284).
There was no statistically significant difference found between the groups F(1 6, 7059.762)
= 0.549 p=0.08.

Frequency of information point request

When the interviewees were asked to list what they considered to be core information
points, only two points were stated by >50%: underlying medical disorders (84%) and
operation (60%). In contrast, once the suggestions sheet had been handed to the
interviewees, 28 information points were selected.
With the responses lumped in to the super-categories, it is possible to analyse interdisciplinary differences. A one way ANOVA was utilised (285). This demonstrates a
significant difference in the responses within the anaesthetic and surgical categories. It was
found that the anaesthetists and recovery nurses requested more information points than
the surgeons for the anaesthetic category. The anaesthetists and surgeons requested more
surgical information than the recovery nurses (Table 10, Table 11).
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Table 10 Super categories per discipline, total and adjusted to per-respondent
Mean responses
Anaesthetists

Recovery
nurses

Surgeons

p

Total

ABC

1.8

0.7

1.6

1.28

0.19

Anaesthetic

2.5

1.4

0.7

1.56

0.005

0

0.7

1.2

0.6

0.17

Logistics

0.1

0

0.4

0.16

0.18

Medication

0.9

0.5

0.4

0.6

0.27

Monitoring

0

0.2

0.6

0.24

0.09

1.1

1.1

0.9

1.04

0.66

0.6

0.5

0.1

0.44

0.47

0

0

0

0

NA

0

0.1

0

0.04

0.49

1.3

0.6

2

1.2

0.05

0

0

0

0

NA

Documentation

Past medical
history
Patient
demographics
Patient
involvement
Resuscitation
Surgical
Tasks
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Table 11 One-way ANOVA
ANOVA

ABC

Squares

Square

5.726

2

2.863

Within Groups

35.314

22

1.605

Total

41.040

24

Between Groups

12.331

2

6.166

Within Groups

19.829

22

0.901

Total

32.160

24

5.043

2

2.521

Within Groups

28.957

22

1.316

Total

34.000

24

Between Groups

0.771

2

0.385

Within Groups

4.589

22

0.209

Total

5.360

24

Between Groups

0.911

2

0.455

Within Groups

7.089

22

0.322

Total

8.000

24

Between Groups

1.246

2

0.623

Within Groups

5.314

22

0.242

Total

6.560

24

medical Between Groups

0.328

2

0.164

Within Groups

8.632

22

0.392

Total

8.960

24

documentation Between Groups

logistics

medication

monitoring

history

Mean

Between Groups

anaesthetic

past

Sum of df

F

p

1.783

0.192

6.841

0.005

1.916

0.171

1.847

0.181

1.413

0.265

2.578

0.099

0.418

0.664
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Demographics

Involvement

Resuscitation

Surgical

Tasks

Between Groups

0.928

2

0.464

Within Groups

13.232

22

0.601

Total

14.160

24

Between Groups

0.000

2

0.000

Within Groups

0.000

22

0.000

Total

0.000

24

Between Groups

0.060

2

0.030

Within Groups

0.900

22

0.041

Total

0.960

24

Between Groups

8.100

2

4.050

Within Groups

25.900

22

1.177

Total

34.000

24

Between Groups

0.000

2

0.000

Within Groups

0.000

22

0.000

Total

0.000

24

0.771

0.474

NA

NA

0.733

0.492

3.440

0.050

NA

NA

Hierarchical edge bundles

The diagrams below give an insight in to the groupings of information points by each
professional group. Each line represents one interviewee’s response with the thickness of
the lines corresponding to greater number of responses.
The surgeons appeared to give the widest range of responses (Figure 19). The anaesthetists
seemed to give the most conservative number of responses on a narrower range (Figure
21). They reported the widest responses on anaesthetic specific information. However they
did not ask for any documentation or ongoing care recommendations. There were
similarities in response frequencies between the surgeons and anaesthetists in the ABC
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category. There were also similarities between the surgeons and recovery nurses in the
ongoing care section as well as documentation. There was very little difference between
the reported responses and prompt sheet responses. The recovery nurses and
anaesthetists appear to show a degree of concordance. This may be due to their close
working arrangement as they regularly interact at the post-operative handover. The
surgeons gave the widest range of responses however they were the professional group
which pointed to the importance of the post-operative care plan, an area which seemed to
be universally omitted by both recovery nurses and anaesthetists. This may point to the
focus of the post-operative handover being a mere transition point in the minds of the
surgeons with their focus on the more distant patient discharge home.
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Figure 19 Surgeon statement hierarchical edge bundle, http://qif.io/eleanor/
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Figure 20 Recovery nurse statement hierarchical edge bundle, http://qif.io/eleanor/
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Figure 21 Anaesthetic statement hierarchical edge bundle, http://qif.io/eleanor/

Order of information handover

Respondents were asked to state the order in which information points should be
transferred during the post-operative handover. Some interviewees chose to categorize
their responses in groups. In this situation, all responses requested at rank position 1 were
credited as being in this position; therefore there are more responses than interviewees in
some rank positions.
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In order to demonstrate the importance information order to the interviewees, the
quantitative analysis of information order was supported and given richer meaning with a
parallel qualitative analysis of pertinent comments from the interviewees.

Anaesthetic opinion:

Anaesthetists firmly believed that information order was important with 7 out of 8 stating
they preferred structure. They linked structure with improved information recall: ‘if you go
through a systematic process then you can remember afterwards’ (AN 15.02.12.12.30). Two
anaesthetists raised the point that important information should book-end the handover
‘people tend to remember the first thing and the last thing you say more than the stuff in
the middle’ (AN 31.01.12.15.00).
One anaesthetist commented ‘it’s maddening to receive a jumbled narrative’ (AN
07.12.11.16.40). Another linked clear structure with improved efficiency ‘you would be able
to actually make 6 – 8 points, it would be quicker and better understood and it could
become a system’ (AN 15.12.11.14.25).
Two of the anaesthetists touched upon the importance of the environment, with one
linking the busyness of activity distracting the receiving person from listening and removing
clues from the sender as to their understanding. The other anaesthetist also shared that
they were involved in stricter practices in other parts of the hospital whereby handovers in
ITU (Intensive Treatment Unit) only occur once the critical tasks have been completed.

Recovery nurse opinion:

All of the recovery nurses believed that order was important. One of the recovery nurses
linked good structure to a map; it enabled the listener to know where the handover was
going (RN 14.12.11 12.30). This recovery nurse also felt that the structure could be unique
to each anaesthetist ‘this anaesthetists always starts off with…my airway breathing
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circulation, and this anaesthetist always starts off with name, date of birth, operation had,
and that’s fine, but it does need to be in some sort of logical order’ (RN 14.12.11.12.30).
They brought up their dislike of a jumbled handover ‘it’s no good jumping round, cause
jumping round means that they forget things and we don’t, erm understand the things and
don’t clue up to the importance of things so and a smooth order is important’ (RN 14.12.11
12.30).
Structure was thought to aid future recall of information, two of the recovery nurses found
a ‘head to toe’ handover approach helpful (RN 15.12.11.16.15) (RN 06.01.12.12.00)
whereas another two found an ‘ABCDE’ approach useful (RN 21.12.11.18.00) (RN
09.01.12.11.45). Another felt that important information should be prioritised in the
handover and another found that specific highlighting of important information as well as
clear task prioritisation very helpful (RN 20.12.11.18:00).

Surgeon’s opinion

All of the surgeons believed that the order of information was critical to a good handover.
Most felt that the most important information should be placed either at the beginning or
the end of the handover. One of the interviewee’s likened this reasoning to the generation
game ‘What was that competition, the television competition when they had the conveyer
belt with prizes, the generation game, you always remember the first few and the last few
but in the middle it would be hit and miss’. (S 06.02.12.12.10)
Another felt that the post-operative handover could benefit from a similar layer of
structure as the pre-operative briefing ‘In the same way that you get a more formal order in
the pre-operative briefing, just as an aide-memoire of things that you have got to think
about I think it stops things being forgotten and also it gives a structure to it, so I think
order is important.’ (S 21.12.11.10.30).
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One surgeon felt that there should be special emphasis placed on unusual points for that
patient ‘Keep highlighting the things that you are concerned about, above what is ‘normal’
and done for all patients’ (S 22.02.12.08.40).

Rank of information points

A total of 58 information points were selected by the interviewees which represents 65.9%
of the total number of information points previously selected. This finding is of interest in
that it may represent a self-editing of total information points that should be handed over
as by ranking them, an internal list is formed and obsolete items are therefore discarded.
The initial round of analysis records the overall summary of responses at each handover
rank position (Table 12). This table was constructed by recording the order in which the
interviewees requested an information point. i.e. one respondent stated that the order of
information transfer should be: patient name, date of birth, operation, allergies,
intraoperative anaesthetic course and complications, infusions, blood loss, plan. Each of
these information points would be given a rank position and demonstrated in the table
below (Table 12).
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Table 12 Rank of information points, all respondents (n=25) 2

tasks

surgical

patient demographics

past medical
history

medication

logistics

documentation

anaesthetic

ABC

Ra nk pos i ti on

2

Subca tegory

1

2

3

4

5

6

7

8

9 10 11 12 13 14 15

Ai rwa y

2

4

0

4

0

1

1

0

0

0

0

0

0

0

0

Bl ood l os s

0

1

5

0

2

3

1

1

1

0

0

0

0

0

0

Bl ood products

0

1

3

0

1

2

1

1

0

1

0

0

0

0

0

Current s ta tus of pa ti ent

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

Es ca l a ti on pl a n

0

0

0

1

0

1

1

0

0

0

0

0

0

0

0

Hemodyna mi c

1

1

0

1

0

1

1

1

0

0

0

0

0

0

0

Input & output

0

0

0

0

1

1

1

2

0

0

0

0

0

0

0

Pa ti ent a t hi gh ri s k

0

0

0

1

3

0

0

0

0

0

0

0

0

0

0

Venti l a ti on

0

1

0

1

0

1

0

0

0

0

0

0

0

0

0

Ana es theti c techni que

2

1

5

2

0

1

0

0

0

0

0

0

0

0

0

Condi ti on of s ki n

0

0

0

2

0

0

0

0

1

1

0

0

0

0

0

Conta ct number of pers on i n ca s e of a na es theti c probl em

0

0

1

2

1

0

1

0

0

1

1

0

0

0

0

Infus i ons

0

1

0

1

2

2

1

1

0

0

0

0

0

0

0

Intra -opera ti ve a na es theti c cours e & compl i ca ti ons

2

3

6

3

2

1

0

0

0

0

0

0

0

0

0

Intra -opera ti ve a na l ges i cs

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

Adva nced di recti ves & DNR

1

0

2

0

1

0

0

0

0

0

0

0

0

0

0

Cha rts a na l ges i a

0

1

0

2

3

0

0

0

2

1

0

0

1

0

0

Cha rts documenta ti on of pos t-opera ti ve pl a n

0

0

0

1

1

0

0

0

0

0

0

0

0

0

0

Cha rts fl ui d

0

1

0

4

1

0

0

1

1

0

0

0

0

1

0

Cha rts medi ca ti on

0

1

0

3

1

0

0

0

2

0

0

0

0

0

1

Documenta ti on of pos t-opera ti ve pl a n

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

DVT prophyl a xi s

0

0

0

2

0

0

1

1

1

1

0

0

0

0

0

Medi ca ti on pl a n, drugs to be re-s ta rted

0

0

1

2

1

0

1

0

1

0

0

0

1

0

0

Pl a n for i ntra venous fl ui d

0

0

1

1

0

0

2

1

0

0

0

0

0

0

0

Pl a n for tubes a nd dra i ns

0

0

1

2

1

1

0

1

1

0

0

0

0

0

0

Current l oca ti on

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0

Da te

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Da te of a dmi s s i on

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Di s cha rge & tra ns fer pl a nni ng

0

0

0

0

0

0

0

1

1

0

0

0

0

0

0

Expected da te of di s cha rge

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

Expl a na ti on of the proces s to the pa ti ent

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

Res pons i bl e cons ul ta nt s urgeon

0

0

1

1

0

0

0

0

0

1

0

0

0

0

0

Thea tre number

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Al l ergi es

0

2

1

4

1

0

0

0

1

1

1

0

0

0

0

Ana l ges i a pl a n

0

2

2

3

2

1

1

3

1

0

0

0

0

0

0

Anti bi oti cs pl a n

0

0

0

2

0

0

0

1

2

0

0

0

0

0

0

Moni tori ng a nd ra nge for phys i ol ogi ca l pa ra meters e.g.

0

2

2

0

1

1

2

1

1

0

0
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0

0
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0

0
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1

0
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0

0
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0
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0
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2
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1

0

0

0

1

0

0

0

0

0

0

0
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0

1

0

1

1

0

0

0

0

0

0

0

0

0

0

Subjecti ve i nforma ti on a bout the pa ti ent's concerns

0

0

0

0

0

0

0

0

0

0

1

0

0

0

0
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1

3

4

0

4

1

0

0

0

0

0

0

0

0

0
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3

3

1

0

0

0

0

1

0

0

0

0

0

0

0
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0

0
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0

0

0

0

0

0

0

0

0
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0

0

0

0

0

0

0

0

0

0

0

0
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0

0

0

0

0

0

0

0

0

0
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0

0

0

0

0
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0

0

0
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0

0
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0
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0

0

0

0

0

0

0

0

0

0

0

0
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1

1

2

0

0

0

0

1

0

0

0

0
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1

0

6

4

1

1

1

1

0

0

0

0

0

0

0

On-goi ng pl a n

0

0

0

2

1

0

0

0

0

0

0

0

0

0

0

Opera ti on

2 10 7

2

0

1

0

1

0

0

0

0

0

0

0

Pos t-opera ti ve i nves ti ga ti ons

0

0

0

1

0

1

1

0

0

1

0

0

0

0

0

Ta s ks to be done

0

0

1

1

1

0

0

0

0

1

0

0

0

0

0

TEE & ECHO

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

TEE: Transthoracic echocardiogram; ECHO: echocardiogram; DNR: do not resuscitate; ABC: airway breathing circulation
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Super-category analysis

Upon grouping the information points in to their respective super-categories, it is possible
to see the position of the information points with greater clarity (Figure 22).

Total responses in super-categories
30
25

Total selected

20
15
10
5
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14

Rank position
patient demographics

surgical

ABC

anaesthetic

past medical history

documentation

logistics

medication

tasks

Figure 22 Total responses per super-categories (all respondents (n=25))
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‘Patient demographic’ category was most frequently selected at rank position 1 (n=29).
Indeed the highest rated response in the whole ranking exercise was the selection of
‘patient name’ (n=16) (Figure 23).

Patient demographics
30

Total selected

25
20

16

15
10

5

5

2

0

3
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
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gender

medical records number

name

nhs number

patient details

patient name

Figure 23 All utterances of patient demographic information, majority selected in rank 1
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In the second rank position, the most commonly selected category was ‘surgical’ with the
patient’s operation being selected the most by interviewees (n=10) (Figure 24). This
category was also selected very frequently at the third information point (n=14).
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Figure 24 All utterances of surgical information, majority selected in rank 2 and 3
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Within the third rank position, the anaesthetic category increased in frequency with 12 of
the sub-categories being selected (Figure 25).

Anaesthetic
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anaesthetic technique

Figure 25 All utterances of anaesthetic information, majority selected in rank 3
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The other category which shared the third position in ranking most frequently was past
medical history (Figure 26).

Past medical history
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underlying medical disorder

subjective information about the patient's concerns

risks & warnings

mental state

diagnosis

Figure 26 All utterances of past medical history, majority selected in rank 3

Once these core components were completed, there was not a strong correlation between
category and rank position.
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Memory and recall

The interviewees were asked how many information points they thought they could recall
once they had completed the ranking of information. The interviewees tended to laugh at
this question. One of the recovery nurses reflected ‘remember? I would think 6 or 7. But I’m
asking for a lot more aren’t I?! It’s weird isn’t it?’ (RN23.12.11.11.45).
A recovery nurse felt that a structured handover and note-taking enhanced her ability to
remember information ‘so that you can prompt yourself again’ (RN14.12.11.12.30). A
surgeon also felt that note taking augmented the verbal handover ‘Five, unless it is written
down, if it’s written down then it’s much larger’ (S21.12.11.10.30). An anaesthetist
appreciated that ‘people don’t remember everything that you tell them so I will usually
write the basics on my anaesthetic chart (…) so it is in two different places’
(AN06.02.12.16.15). Another reflected upon their practice and felt that the way in which
they

presented

the

information

would

either

enable

more

recall

or

less

(AN31.01.12.15.00). An anaesthetist felt the environment in which the handover was taking
place would influence the handover ‘in a situation which is realistically noisy and there are
other issues then three is about the number of things that you can remember’
(AN31.01.12.15.00). They felt this was akin to ‘football managers’ half-time team-talk’
(AN31.01.12.15.00). One of the surgeons reflected upon the total workload which the
recovery nurses were having to coordinate: ‘if you are looking after five or six patients and
you were told thirty things about all of them and it’s not written down then the level of
recall will be a lot less, it could be as little as two or three things’ (S21.12.11.13.07).
In answer to the question, how many information points do you think you could remember,
the mean response was 7.4 points. There was no significant difference between the
professional groups as to how many information points they thought they could remember
(p=0.2). Eleven participants did not give an exact number, either they stated two e.g. four

162
or five (nine interviewees), or they said less than (two interviewees,<10). For these cases,
the highest number was utilised for the analysis.
There was no significant difference between the total number of information points
requested by the interviewees initially (total mean: 7.1 SD(3.3)) and how many they
thought they could remember (total mean: 7.4 SD(3.5)), p=0.8. There was a highly
significant difference between the respondents total number of information points
highlighted (total mean: 27.5 SD(13.6))and the number of information points they thought
they could remember(total mean: 7.4 SD(3.5)), p=<0.000. A one way ANOVA confirmed this
finding with a significant Wilks’ Lambda p=0.000 and a very large effect size Partial Eta
Squared = 0.726 (286).

Rules for handover

The interviewees were asked if there were some ‘unwritten rules’ relating to the postoperative handover. Following this they were asked to recommend some rules before
being shown a list of recommendations from other guidelines (APPENDIX C) (Table 23)
The 25 interviewees responded with a total of 65 rules. As with the information handover
section, these spontaneously created suggestions had to be cleaned to enable analysis and
five new categories were created to accommodate new themes, namely: people involved;
monitoring; documentation; checklist and interpersonal. 60% of the respondents felt that
the handover should be ‘more structured’ (AN08.02.12.15:40) and have ‘relevant
information’ (AN25.01.16.12:50). 40% of respondents recommended that some form of
task separation occurred during the handover ‘someone else putting the monitoring on’
(AN25.01.12.08:50) or ‘separate tasks from handover’ (AN15.02.12.12:30).
When the interviewees were shown the list of recommendations, the 25 interviewees
selected a total of 208 rules, mean response of 8.32 rules per respondent (AN=9.125,
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RN=8.7, S=6.85). The anaesthetists selected the most rules, (mean of 8.7 per interviewee),
followed by recovery nurses (mean of 8.3 per interviewee) then surgeons (mean of 6.7 per
interviewee). The ranking of rules is shown below (Figure 27)

Figure 27 Highlighted rules, all staff

The most frequently selected rules were ‘accurate’ and ‘opportunity to ask questions’,
closely followed by ‘focused and structured’ and ‘respectful listening’. The next most
frequently requested rules were relating to ‘environmental factors’ and that ‘responsibility
for patient clearly defined’. Interviewees rarely chose the category of ‘bleep free’ or ‘no
interruptions’ as they stated that this would be very difficult in the environment.
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4.4 Discussion

This study shows good concordance between the professional groups. All of the groups
increased the number of handover information points as well as rules once they were
shown the list of published recommendations.

Order of information

There was concordance both within and between professional groups that clear structure
aids both the efficiency and reliability of the handover. The recovery nurses did not seem
to mind what the order was but appreciated when a handover was provided in a clear way,
with one nurse relating this to a map and another to ABCD (airway, breathing, circulation,
disability). The anaesthetists felt that it was important to relate significant information at
either the beginning or the end of the handover. The surgeons agreed with this sentiment
as they felt that this increased the likelihood of those particular information points being
remembered. There seemed to be some support for the handover to become more
structured and standardised, like a checklist.
The order of information at handover has been considered by other studies, with one in
particular introducing an information handover checklist which was shown to reduce the
mean number of information omissions from 2 to 1 per handover (151). Another study
evaluating the post-paediatric cardiac surgery handover found that by introducing a
protocol for the handover, omissions were significantly reduced from 6.3 to 2.3 per
handover (153).

Memory and recall

All of the interviewees reflected that they would not be able to recall the entire list of
information points they requested, with there being no significant difference in the number
they originally stated and how many they felt they could recall. Of interest, the mean
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number which the interviewees felt they could recall was 7. It has long been accepted that
the number of discrete points a person can recall is 7 +/- 2 (244), although this has more
recently been decreased to 4 (287). Memory has been considered in three distinct
components: sensory, short and long term memory (288). Sensory memory is captured
within a second and tends to relate to sensory experience. Short term memory is what
relates to the 7+/-2 hypothesis and can last up to 18 seconds. Long term memory is of
unlimited duration but it is hypothesised that the connections which permit retrieval may
be broken after a length of time (288). The memory component which will be most
frequently utilised within the post-operative handover is the short term memory. Although
the handover generally requires more than 18 seconds to complete, the clinician receiving
the information will immediately need to utilise the information and therefore is unlikely to
be consigned to long-term memory. A more fitting descriptor could be working memory,
although the author did conclude that there may not be such a difference between these
concepts, more of a disagreement on terminology (289).

Rules for handover

Like the order of information handover, there seemed to be good alignment between the
professional groups as to what ground rules should be enacted during the post-operative
handover. The most frequently selected ones (accurate, opportunity to ask questions,
respectful listening and focused and structured) seemed to surround the act of information
transfer itself rather than looking beyond it as an act of communication.

Strengths and weaknesses

This study set out to verify and rationalise published literature recommendations with postoperative handover stakeholders. This approach seems to be unique in the literature. This
novel approach attempted to put the interviewees in to an advantageous position by
making lists of pertinent information points available to them. It was thought that this
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would neutralise the ‘stage fright’ effect from the interview. There are caveats to this
method. The first could conceivably be due to omission of pertinent handover information
points or rules. The second would be to imply to the interviewee that their efforts within
the interview study were of limited value as the area had been explored in depth in the
past. The study set out to overcome both of these biases by performing a wide search for
guidance as well as phrasing the question in such a way as to encourage the interviewees
to comment on the past research rather than to compare their opinion or responses with a
‘gold standard’.
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Intervention study
5.1 Aim

There have been attempts to improve the reliability of the post-operative handover and
these often come in the form of a protocol or checklist (151, 153, 156). These interventions
were undertaken in specialist areas including paediatric cardiac surgery and general
surgery. It was thought that there may yet be benefit in creating a novel handover
intervention which could be transferred from one specialist environment, in this case
orthopaedic and plastic surgery, to other clinical areas.
The aim of this study was to introduce an evidence-based quality improvement
intervention in the post-operative handover and evaluate the effectiveness in terms of
information transfer quality.

5.2 Methods

The study was designed using a pre-intervention, intervention and post-intervention phase
design. It is true that the study design could be strengthened by changing to a steppedwedged or through the introduction of randomisation, due to constraints on both time and
study environments the pre/post intervention evaluation was thought to be the most
practical. It should also be noted that all previous studies in this area had utilised this study
design framework. Indeed, this smaller-scale feasibility study would generate sufficient
information to gather whether the intervention has the desired effect.
Observations, document analysis and surveys were conducted during pre- and postintervention phases for the purpose of evaluation. These three different measures were
chosen as together they would provide a more thorough evaluation of the handover
process, than any single one alone.
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Demographics

The handover observations were undertaken within the Nuffield Orthopaedic Centre
(NOC), Oxford University Hospitals NHS Trust. The observations were undertaken in two
tranches, with pre-intervention observations occurring between 18.10.11 - 28.11.11 and
post-intervention between 20.05.12 – 23.07.13. The first round of observations coincided
with the intra-operative data collection for the Safer Delivery of Surgical Services quality
improvement study (290). This required the observation of intra-operative processes from
patient entry to exit (291-293). The assessment of the post-operative handover was
therefore a natural extension of the pre-existing observation process. All participants gave
written, informed consent to observation of the operative and post-operative events.

Numbers observed

A total of 34 operations and post-operative handovers were observed in the preintervention period and 11 operations and post-operative handovers were observed in the
post-intervention period. There were 26 orthopaedic procedures and 8 plastic surgical
procedures in the pre-intervention period. There were 8 orthopaedic and 3 plastic surgical
procedures in the post-intervention period. There were a total of 13 different anaesthetists
involved in the pre-intervention handover (max per 5 observations per-anaesthetist) and a
total of 4 anaesthetists involved in the post-intervention handover (max 4 observations per
anaesthetist). The procedures were selected using a convenience sample with pre-defined
characteristics. Operating lists were targeted for observation if they contained a high
proportion of pre-selected procedures: orthopaedic (primary and revision hip and knee
arthroplasty and arthroscopic procedures) and plastic surgery (excision of benign and
malignant lesions with various reconstructive techniques including free flaps) (291).
The operations took from between 48 minutes and 13 hours 30 minutes with a mean of 2
hours 25 minutes in the pre-intervention period. The operations took from between 16
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minutes and 2 hours 50 minutes with a mean of 1 hour 38 minutes in the post-intervention
period.

The intervention

The TIDieR reporting checklist was utilised to frame the reporting of this quality
improvement intervention (208). The 12-point checklist aims to encourage standardised
reporting of quality improvement interventions to enable comparison as well as replication
in related environments.
The intervention was introduced to the recovery and theatre teams as the ‘post-operative
handover project’. The project was set up with an aim of producing a more reliable,
standardised post-operative handover. The intervention would be informed from the
published literature and the on-site interview study to inform the final product. To aid
quick acceptance and integration of the new work pattern, frontline staff would be invited
to be involved in all aspects of the interventions’ development and deployment. In order to
facilitate this, multiple one on one impromptu meetings were undertaken with recovery
nurses, surgeons and anaesthetists. The findings from the interview study and observations
were reflected back to them and a discussion was encouraged as how to best improve the
transfer of care in an acceptable fashion. Information about the project’s development was
shared with all involved parties using multiple dissemination methods. These included: face
to face meetings with anaesthetists and recovery nurses (April – May 2012); project update
newsletters (April – May 2012); emails and presentations to recovery nurses and at Nuffield
Department of Anaesthesia grand rounds (July 2012) (see APPENDIX E for copies of all). The
educational content covered patient safety history and the inherent risks of handover.
The aim of the intervention was to separate the physical and information handover. The
rationale behind this decision was to reduce multitasking during the crucial information
transfer in order to increase the likelihood of information retention. In order to achieve
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this, the handover was separated in to different phases. Phase 1 attachment of monitoring
and assessment of the patient’s airway and breathing. Phase 2 comprehensive handover of
the patient’s details, their past medical history and allergies, the intra-operative surgical
and anaesthetic course and post-operative management plan. It was suggested that the
anaesthetist and recovery nurse referred to the relevant charting during this phase: i.e. the
anaesthetic and medication chart, to act as a prompt to the conversation as well as
ensuring that post-operative medication was prescribed. Phase 3 encouraged questions
from the recovery nurse to the out-going anaesthetist as well as establishing where the
anaesthetist was planning on going to should any issues arise. Phase 4 was designed to aid
transition to the ward, encouraging a handover of DVT prophylaxis, mobilisation plan as
well as estimated date of discharge.
All of the content of the intervention was designed and delivered by ER. Once the handover
phases had been created, an A3 laminated printout of the handover protocol was placed
above each bed space in recovery (Figure 28). In addition to the placement of the protocol,
ER was available during the first few weeks to discuss the intervention on an ad-hoc basis
with theatre and recovery teams.
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Figure 28 Handover protocol

It was intended that the intervention would be personalised to the local environment. The
personalisation would be fashioned in two ways. The first would be the application of
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knowledge from the interview study, the second was through encouraging the frontline
staff to contribute to the format and introduction time-frame of the intervention.
It was thought important to profit from knowledge from the interview study as an in-depth
understanding of the micro and meso system had been gained by it. Specifically, the
interview study afforded time for the interviewer to build working relationships with key
operators within the theatre environment. The interview process in itself requires trust on
behalf of both parties and it was appreciated that this would have some impact upon the
likely success of any subsequent improvement intervention. It was hypothesised that as a
significant proportion of the recovery team (including the manager) as well as senior
anaesthetists and surgeons took part in the interview study, they would be more likely to
support and maintain a subsequent relevant intervention.
In addition to the information gleaned from the interview study, the intervention used nontailored principles from the published literature. The evidence for this was formally
assessed during the systematic literature review process (158).
The adherence of the recovery team to the intervention was observed during the planned
post-intervention intervention phase by one observer (ER) who observed the preintervention base-state and worked alongside the staff in introducing the intervention.

Ethics

The study received ethical approval from (Oxford A REC 09/H0604/39). Hospital
management and all theatre staff were fully informed of the study and consented to take
part during the observation period.

173

Observation

Intra-operative evaluation

Prior to the post-operative handover, the entire operation was observed by two observers,
one surgical trainee and one human factors researcher. The intra-operative process was
being observed as part of a study evaluating the role of improvement interventions in the
provision of safe surgical care (158, 246, 290, 294). The observations commenced from the
time the patient was brought into the operating theatre to after the completion of the
post-operative handover. It was the practice in this particular hospital for patients to be
anaesthetised in the anaesthetic room prior to being brought in to the operating theatre
and transferred on to the operating table. The observations included an assessment of the
team’s non-technical skills (158), process measures (292) and the quality of the WHO
surgical safety checklist (293). The observers were well established within the operating
department and prior agreement from the hospital management as well as consent from
staff being observed was sought before the observations began (295).
The structured data collection aimed to inform the observer of the handover as to the
accuracy of the information transferred at the handover. During the operation, information
was gathered by document analysis, observing, questioning or listening to structured
information transfers (Figure 29).
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Figure 29 Package of handover assessment

In the operating theatre, patient specific data act as aide-memoirs throughout the
operation (i.e. recording the number of swabs in the operative field) and can hold
significant information about the patient such as allergies. These data were collected in a
systematic fashion throughout the operation. The content of the surgical safety checklist
was recorded, with patient specific information such as: name, age and date of birth, being
recorded as part of this. The unique point from the WHO surgical safety checklist was the
administration of i.v. antibiotics (Table 13).

175
Table 13 Intra-operative data collection, ticks correlate with opportunities 3
WHO surgical
Observation
Staff interview
safety checklist
Name, age, DOB

√

Allergies

√

PMH

√

Anaesthetic

√

Intraoperative events

√

Operation performed
Intraoperative blood loss

√
√

Drains

√
√

Intraoperative antibiotics

√

DVT prophylaxis
Discharge planning

√
√

√
√

√

√
√

Structured intra-operative data collection focused upon collecting accurate information
from source material on key handover points. The selected points were taken from the
interview study as well as pre-existing recommendations (54, 279).

Handover observation

The post-operative handover was observed by a single observer (ER). The patient was
followed from the operating theatre to the theatre recovery and observations of the
operative progress and intra-operative events were continuous throughout this. The
observer stayed within listening distance of conversations and recorded key episodes of
information transfer between the anaesthetist and recovery nurse. The name of the
anaesthetist and recovery nurse was not recorded. The reason for this was that the locus of

3

DOB: Date of Birth; PMH: Past Medical History
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the intervention was the whole of the recovery setting rather than on particular members
of staff. The lack of name recording also gave assurance to the nursing and medical staff
that they were not being ‘scored’ on their performance. The disadvantage of course is that
it is not possible to be certain as to whether the pre- and post-intervention recordings were
taken from a similar pool of staff members (i.e. if there had been a significant staff turnover
between recordings) however this was thought to be unlikely.
During the post-operative handover, the process was observed within its natural context
rather than in a staged or simulated environment. The effect of the ‘environment’ upon the
handover was therefore recorded in a systematic but open fashion. The data collection was
based on methods which effectively transform what can be a chaotic set of occurrences
into coded instances (151, 155, 292). The recording of these occurrences started upon
arriving in the recovery suite and finished when the anaesthetist left the patient’s bedside.
They can be considered within three broad categories: background noise; interruptions and
concurrent tasks. A code of background noise was recorded if the observer/listener (ER)
became aware of a higher than normal level of noise activity which caused an interruption
in the handover. The observation checklist was developed using previously recorded
distractions and aided standardised observation (155). Individual descriptors were placed
within three overarching categories: background noise (external noises: telephone, other
patient noises); process interruption (handover interrupted: e.g. other staff members,
patient wakes, looking for notes) and concurrent tasks (e.g. attaching monitoring or
adjusting cannula).
Events such as phone calls or noise from other patients were recorded as background noise
as long as they did not halt the post-operative handover. If the handover process was
halted then the event was classified as a distraction. Examples of distractions included the
arrival of a staff member looking for the controlled drug cupboard keys; the removal of the
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anaesthetist to assist a recovery nurse with another patient and the transferring patient
waking and requiring extubation. If the handover coincided with other work such as
searching for documentation; the attachment of monitoring equipment or the attachment
of fluids, the episode was coded as concurrent tasks.
Akin to other related methods, it is important to recognise that these ‘glitches’ may not
directly impact the process outcome, however it is conceivable that they increase the
operative demands of those transferring information and as such can be considered to be
detrimental to the process. It is important to highlight that the observations were from a
non-judgmental angle. The methodology has parallels with intra-operative glitch counting
whereby theatre occurrences or events are recorded if they are deemed to be additional
work to the core operative procedure (292).
The handover was timed from arrival in recovery to when the anaesthetist left the patient’s
side. A smartphone timer was used to document this.

Post-operative handover survey

The survey asked the participants to evaluate the post-operative handover in the following
domains: perceived quality, information transfer and safety. In order to achieve correlation
between respondents, the surveys were paired, (i.e. the anaesthetists and recovery nurses’
handover evaluation forms were compared) however the resultant scoring was
confidential. As well as reporting opinions of the post-operative handover on a 5-point
Likert scale from strongly disagree to strongly agree, the participants were given the
opportunity to record their opinions of the handover in free-text boxes.
The handover was considered to be complete when the anaesthetist walked away from the
patient’s bedside and returned to the operating theatre. Once the post-operative handover
had finished, the key handover participants (.i.e. the anaesthetist and recovery nurse) were
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asked to complete a survey as soon as possible (APPENDIX E) (Figure 37). The survey asked
them to evaluate the post-operative handover in the following domains: perceived quality;
information transfer and safety. In order to achieve correlation between respondents, the
surveys were paired, (i.e. the anaesthetists and recovery nurses handover evaluation forms
were compared) however the resultant scoring was confidential. As well as reporting
opinions of the post-operative handover on a 5-point Likert scale from strongly disagree to
strongly agree, the participants were given the opportunity to record their opinions of the
handover in free-text boxes.

Documentation content analysis

The medication and anaesthetic charts were reviewed following the post-operative
handover. They were assessed for completeness of the core handover components (Table
14).
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Table 14 Data collection tool for completeness of handover paperwork 4.
IOCP
(intraoperative care
pathway)

Anaesthetic
chart

Patient label

/1

/1

Airway

/1

/1

An. technique

/1

/1

An. complications

Operation

Operation note

/1

Drug chart

/5

IVI Y/N
Analgesics Y/N
ABx Y/N

/1

/1

/1

BL=
Tq time =

BL =
Tq time =

Theatre

/1

/1

PMH

/1

/1

All meds. Y/N

Allergies

/1

/1

/4

Invasive monitoring

/1

/1

Op. complications

Plan

4

BL =

/1

Blacked-out boxes implies data not held on this documentation. Note operation note greyed out as
note was dictated and not made available until after the patient was discharged from recovery
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Following the handover and prior to the patient being discharged from the recovery ward,
the medication and anaesthetic charts were reviewed and a data collection sheet was
completed. The documentation was then returned to the bedside. It was intended that the
operation note would be reviewed after the handover, however it was the practice in this
hospital for the operation note to be dictated, typed and then placed in the notes once it
had been printed which generally occurred 24hours after the patient had their operation.
This documentation source, though potentially crucial for the smooth transfer of patient
care, could not be included in the handover analysis due to its unavailability.

Accuracy of handover information

The overarching purpose of collecting pertinent patient data during the operation, at the
post-operative handover and the documentation was to attempt to assess the veracity of
handover content. The information from the three phases in the patient’s pathway would
be compared, with particular focus given to whether an information point was present,
omitted or incorrect.
The intra-operative, handover and post-operative documentation were observed, with
standardised, comparable data points collected. This information was then transferred to a
Microsoft Excel spreadsheet to aid analysis of both data transfer trends on a per-patient
basis as well as consideration of trends in the pre and post-intervention phases.
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5.3 Results

Observation of the post-operative handover
Timings of handover

In the pre-intervention period there were three handovers observed without timings being
recorded. The minimum handover time was recorded as 0.42 minutes, the maximum at
7.10 minutes; the mean handover time was 2.49 minutes and the median 2.20 minutes.
In the post-intervention period two handovers were observed without timings being
recorded. The minimum handover time was recorded at 0.56 minutes, the maximum 8.54
minutes, mean 3.50 minutes and median 3.42 minutes.

Accuracy of information at handover

The results demonstrate that there are gaps in different parts of the system (Figure 30)
Some information categories were frequently omitted, both in the intra-operative process,
post-operative handover and in the documentation. This is true of the post-operative plan,
where the intra-operative observation classified a ‘sharing of the plan’ if the WHO sign-out
process was completed. This formalised de-briefing process tended to occur once the final
skin closure was underway and the instrument count had been completed. It involved the
whole theatre team and summarised the intra-operative findings as well as the plan for
recovery (293). Note, one data collection sheet of the paperwork was incomplete hence
the paperwork assessment not reaching 100%
Figure 30Figure 30 Completeness of information recorded pre- and post-intervention from
intra-operative ("Intra-op"), post-operative handover ("Post-op") and documentation
("Paper") analysis
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In order to examine the presence of a ‘Swiss Cheese’ in the information categories, the
procedures were considered individually (1). There were more instances of omission during
the pre-intervention period, with the post-operative plan being the most frequently
omitted (97% pre-intervention vs 55% post-intervention).

anaesthetic technique

anaesthetic complications

operation

operation complications

theatre

PMH

allergies

invasive monitoring

plan

Intra & doc

airway

Intra &
handover
Handover &
doc

Patient name/label

Table 15 Percentage of data items missing from at least two sources, from: intra-operative
events (intra-op), post-operative handover (post-op) and documentation (n=11).) 5

3

3

0

0

0

0

6

0

3

0

21

0

0

0

0

3

0

0

0

3

0

15

0

0

0

0

0

0

0

0

0

0

62

With regards to error, there were multiple episodes of incorrect information at transfer
during the pre-intervention period. The intra-operative observations were incorrect in the
following ways: anaesthetic complications, instance of atrial fibrillation not noted and
allergies: no known allergies declared or no sharing of allergies in 30% of cases (including
allergies to analgesics, antibiotics and antiemetic). No instances of error were observed

5

Intra: intra-operative; Doc: documentation
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during the observation of the post-operative handover. There were 2 instances of error in
the documentation, with allergies to medication not being noted.
In the post-intervention period, there was one instance of error during the intra-operative
observation with one allergy to penicillin not being noted. There were no instances of error
in the handover or documentation in the post-intervention period.

Glitches

Pre vs post-intervention

Of the 34 pre-intervention observations, 24 had at least one glitch episode. The minimum
number of glitches was 0 per handover; the maximum was 7 per handover, mean 1.2. Of
the 11 post-intervention observations, 6 had at least one glitch episode. The minimum
number of glitches was 0 per handover; the maximum was 2 per handover, mean 0.7 (Table
16).

Table 16 Percentage of glitches, pre and post intervention
Percentage with glitches
Percentage

Pre-intervention
(n=34)
post-intervention
(n=11)

with no

background

process

concurrent

glitches

noise

interruption

tasks

35

32

29

62

45

36

36

0

Percentage of handovers and glitches (%)
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100
90
80
70
60
50
40
30
20
10
0

Pre-intervention (n=34)
post-intervention (n=11)

background noise process interruption
Handovers without
glitches

concurrent tasks

Handovers with glitches

Figure 31 Percentage of handover with or without glitches

In order to test whether there was statistical difference between the pre and postintervention groups a Fisher’s exact test was performed. There was a statistically significant
difference seen within the concurrent tasks group (value 6.72)p=0.048.
An example of one patient’s handover included the following glitches over a 4:42min
period: phonecall; interruption from other RN; crying from another patient; shift discussion
with RN; putting on BP cuff during handover; RN asking about notes, none available, notes
delivered later by scrub nurse; sorting venflon (drip/cannula).
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Handover of information

Frequency of information at handover

The information transferred at each handover was recorded and categorised in to supercategories. The data were then de-duplicated (i.e. if there was an information point such as
allergies stated at rank position 2 and then again in position 7, the highest ranking order
took precedence). Once in super-categories, it was then possible to compare pre and postintervention handover states. The overall frequency of information points handed over
increased from a total of 37% per category pre-intervention to 51% post-intervention
(Figure 32). All of the categories improved in handover frequency apart from two
categories: operation and invasive monitoring. All other categories increased in the
frequency of transfer (Table 17).

Percentage of categories per handover pre and post intervention

Percentage per handover

100
80
60
40
20
0
-20

Pre
Post
Category name

Figure 32 Comparison between pre and post-intervention total data points handed over

Change
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Table 17 Frequency of handover information pre and post intervention
Pre (%) (n=34)
Post (%) (n=11)
Change (%)
name

35

73

37

airway

0

9

9

an technique

79

90

11

an complications

12

18

6.

operation

82

81

-0.5

op complications

18

27

10

theatre

9

18

9

PMH

85

100

15

allergies

41

55

13

invasive monitoring

9

0

-9

time for questions

21

45

25

chart availability

9

45

37

plan

79

100

21

37

51

14

all information
transferred

In order to test whether there was statistical difference between the pre and postintervention groups a Fisher’s exact test was performed. There was a statistically significant
difference seen between the two groups in the total number of information points
transferred (value9.472) p=0.05.

Rank position of information at handover

When an information category was not handed over in its entirety e.g. ‘this lady’ rather
than the patient’s name, the category was not recorded as being transferred, however as
an information bundle was transferred, that rank position was not allocated to the next
piece of valid information.
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On the occasions where information within a category was handed over in separate
sections, the data were de-duplicated. The highest rank position was recorded and the
others were removed from the analysis however, the surrounding categories were not
advanced in prioritisation. The rank position of handover information changed from before
to after the intervention (Figure 33).
The intervention appears to have improved the frequency of information handover. It is
interesting to note that unless the patient’s name is handed over at rank position one, it is
not handed over at all. The other effect of the intervention seems to be to increase the
frequency of the title of the operation and anaesthetic technique being handed over.
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Figure 33 Rank of handover information pre and post intervention
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Rank of handover content per handover, pre-intervention
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Percentage responses per handover (n=34)
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Figure 34 Rank of handover content per handover, pre-intervention, percentage (n=34)
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Rank of handover content, post-intervention
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Figure 35 Rank of handover content per handover (post-intervention), percentage (n=11)
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Post-handover survey

Comments from survey

The comments from the anaesthetists and recovery nurses added to the ‘scoring’ of the
post-operative handover with comments. These were both positive and critical.

Anaesthetists

A positive comment from one of the anaesthetists included ‘aided by experienced recovery
nurse’ (AN 16.09.11.310). Two of the anaesthetists commented on specific aspects of their
handover with one noting areas of omission (AN 01.09.11.287) and the other that the
prescription charts were missing (AN 12.09.11.302). Two anaesthetists were critical of the
set-up of the handover with one expressing that they did not know which of the two
recovery nurses was taking the handover (AN 01.09.11.286) and the other expressed
frustration that the acute pain nurse had not spoken with the receiving recovery team as
they had arranged and so prolonging the handover (AN 31.08.11.285).

Recovery nurses

There were a number of positive comments from the recovery nurses ‘anaesthetist checked
that I was ready for handover, very thorough’ (RN 07.09.11.299) and ‘very good handover’
(RN 12.09.11.302). Three of the recovery nurses commented on specific points of the
handover which were omitted (RN 21.10.11.324, RN 24.08.11.278, RN 23.05.13). Two of
the recovery nurses noted that there were inadequacies in the handover due to either
incomplete or missing information ‘despite been told patient is fit, yet had long list of
medical problems!’ (RN 16.09.11.310) and ‘anaesthetist advised that the patient had a
tendency to be 'a bit brady' with no guidance as to what to do’ (RN 08.09.11.295).
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Survey analysis

The questions were considered in two tranches ‘positive’ and ‘negative’ questions i.e. if a
handover improved it would be anticipated that the response to the question ‘the postoperative handover was of a high quality’ would increase on the Likert scale.

Positive questions

Overall, the intervention appears to have had no effect upon the perception of the
handover with recovery nurses or anaesthetists.

Pre-intervention

Anaesthetists

4 (4,4)

4 (4,4)

4 (4,4)

3 (3,4)

Recovery nurse

4 (4,4)

4 (4,5)

4 (4,4.25)

4 (4,4)

Post-intervention

Table 18 Positive questions, pre and post intervention survey results: Median, 25th and 75th
centile
Q2 I was
Q3 The postQ6 The
Q1 This
satisfied with operative
questions
handover was
this posthandover
asked filled in
of a high
operative
went
gaps
quality
handover
smoothly

Anaesthetists

4 (3,4)

4 (4,5)

4 (4,5)

4 (3,4)

Recovery nurse

5 (5,4)

5 (5,4)

5 (5,4)

4 (4,5)
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Negative questions

Like the positive questions, there seems to be little effect on the responses of the recovery
nurses and anaesthetists on the evaluation of the post-operative handover.

Table 19 Negative questions, pre and post intervention survey results: Median, 25th and
75th centile
Q4. There
Q7. The
Q8. The
Q9. The
was

handover felt

handover

handover DID

information

rushed

COULD

compromise

compromise

care

missing

Pre-intervention

Anaesthetists

2 (2,3)

2 (2,2)

2 (2,3.75)

2 (1,2)

Recovery nurse

2 (2,3)

2 (2,2)

2 (2,2.75)

2 (2,2)

Post-intervention

care

Anaesthetists

2 (2,2)

2 (2,2)

2 (2,3)

1 (1,2)

Recovery nurse

2 (2,4)

2 (1,2)

1 (1,3)

1 (1,1.75)

5.4 Discussion

Summary of results

The implementation of this improvement intervention aimed to separate tasks from
handover and standardise information transfer. The intervention was evaluated with 5
outcome measures: staff satisfaction; information transfer; information accuracy; handover
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length and glitches. The systematic review only revealed two studies which used as many
outcome measures to evaluate the impact of a quality improvement intervention, the
mean number was 3 (158). The rationale for choosing more than one outcome measure is
supported through incident analysis whereby adverse events were rarely recorded in
multiple places (52, 53) as well as the theoretical impact of an improvement intervention
on outcome measures (296).

Figure 36 Representation of effect of generic handover intervention (296)

Glitches

The post-intervention state showed an overall decrease in ‘glitches’ (35 – 45% of all
handovers without glitches). In particular, there was a statistically significant difference in
the concurrent tasks category (reduced from 62% pre-intervention), underlining perhaps
that the phased stages of the post-operative handover were being attended to. In
comparison to the reduction in multitasking, there was an increase in the prevalence of
‘control’ glitches following the introduction of the intervention. This may point to the
specific focus of the improvement intervention to reduce multitasking. It is not to say that
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these glitches are not significant, more that they are often produced at a distance from the
handover process rather than directly impacting upon it.
The phased stages of the handover encouraged the separation of task from information
transfer. The inspiration for this came from the rather more technically challenging and
involved transfer of paediatric cardiac surgery patients (151) and trauma patients (77). In
addition to the prompt from the literature, there was a request that this practice be
introduced by both the anaesthetists and recovery nurses in the interview study. The
separation of task from transfer of information has solid standing within applied
psychological research, as the ability to recall information reduced significantly under these
circumstances (297). Multi-tasking has been shown to increase the likelihood of medical
error by reducing working memory capacity (184-188). Although these facts are
undeniable, pressures exist in the transfer of patients in the acute setting to both provide
immediate patient care as well as transfer information. These tensions were revealed in the
interview study, with the anaesthetists in particular commenting upon the pressure to keep
the operating list moving. These tensions have been shown to result in fragmented
communication and increase the likelihood of perpetuation of tribal differences (111, 114,
119).

Information points

As opposed to the reduction in multi-tasking, there was an increase in verbal transfer of
information points (36.8 – 51%). There seemed to be particular benefit in the following
categories: patient name (37% increase); chart availability (37% increase); time for
questions (25% increase); plan (21% increase to 100%). Overall, the likelihood of all core
components being transferred increased statistically significantly from 36.8% to 51%. The
improvement in the percentage of information transfer was one of the most commonly
reported outcomes in the systematic review, with over 50% of those studies selecting this
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as an outcome measure showing improvement (158). It should be noted, that although
more information points were handed over, this may not translate to more information
recall by the receiving participants. However, the interview study revealed an enthusiasm
from the recovery nurses for an increase in number of information points transferred.
With regards to the order in which information was transferred, there was little change. Of
note, if the patient’s name was not said first, it would not be transferred at all. The
operation was stated at rank position 2 and anaesthetic technique at rank position 3 and 4.
Allergies tended to be transferred at rank position 4 and 5 and past medical history from
rank position 2 – 4. Generally time for questions, chart availability and plan seemed to be
positioned towards the end of the handover at rank position 4 – 8.

Accuracy of information

The intra-operative process, post-operative handover and pertinent documentation were
examined. A comparison was performed between all three components in an attempt to
reveal when information points were present, omitted or incorrect. Inspiration for this
technique was taken from Reason’s Swiss Cheese model (1). It was thought that by
examining the three streams of information it would be possible to demonstrate the
alignment of gaps or errors in the system. The purpose of the intra-operative observation
was to ground the handover and deliver the possibility of examining the veracity of the
transferred information. This crucial analytical element is not frequently selected by
observers despite its importance.
There were no instances of error in the handover or documentation in the postintervention period. The reason for this may be a subtlety of coding, as if allergies were not
mentioned during the handover, this would have been coded as an omission, however if
‘no known allergies’ was declared when there were in fact allergies, that would have been
coded as an error. It should be noted that instances of omission could be as significant as
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overt mistakes e.g. not mentioning at the handover that the patient is allergic to penicillin.
There were more instances of omission and error in the pre-intervention than the postintervention intra-operative, handover and documentation. This implies that there was an
increased chance of alignment of error in the pre-intervention period.

Handover time

The time for handover increased by 1 minute on average and seems an acceptable price for
improved quality. The intervention did not target a reduction in time or efficiency savings.
It is encouraging to find that the transfer of more information points with the separation of
information from activities did not prolong the handover time. This is similar to the findings
from the S3 study where a fully completed WHO surgical safety checklist did not take
significantly longer than one which was poorly executed (293).

User satisfaction

There was no corresponding change in user satisfaction of the process. The reason for the
discrepancy between an observable improvement in the process versus a perceived
improvement from a user point of view may be complex. One of the main barriers may be a
fear of being perceived to be critical of a colleague’s work, however anonymous a survey
might be. It could also be that the survey was administered too quickly following the postoperative handover, thereby not giving sufficient time for the recovery nurse and
anaesthetist to reflect upon areas which may not have been handed over correctly or
whether further information had to be sought following the handover. Another may be
that those involved in the delivery of the patient care were unable to objectively view their
work or perceive areas which could be lacking.
The other concern was that surveys frequently suffer from a ceiling effect, whereby the
rating scale has insufficient range to demonstrate significant improvement following the
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change of a process (298). As demonstrated, the pre-intervention satisfaction levels were
generally high thus leaving little room for improvement. Another reason for lack of
demonstrable improvement may be that there existed higher expectations which were not
met by the quality improvement intervention.
This lack of correlation between participant rating of handover quality and observable
markers of handover quality has been demonstrated before, although, sub-group analysis
on assessment of the patient and acknowledgement of the information were shown to be
significant factors (240). It may be, therefore, that broad quality assessments in effect blur
the appreciation of high quality handover by including too many irrelevant factors for user
satisfaction thereby decreasing significance of findings (240). It may be that a tension exists
between the definition of a good handover from a ‘sender’ to a ‘receiver’, with one side
preferring a monologue and the other having room to ask questions (299). In contrast to
Carroll et al., this handover was not between members of the same professional body but
interdisciplinary (299). It has been acknowledged that this particular handover requires a
unique ‘dance’ between professionals so as to ensure that face is saved and that
professional boundaries are not violated (117).

Intervention

The interview study revealed enthusiasm for some form of standardised transfer of care.
The mono-component intervention which was selected encouraged the separation of task
from handover. The majority of the interventions included in the systematic review were
mono-component interventions (15/29) (158). There was some contention as to whether
this would involve a new piece of documentation or checklist, with some strong sentiment
that the handover should be different from the intra-operative checklist. The objection to a
continuation of an intra-operative checklist may represent a missed opportunity, as
considerable success has been found with a patient pathway spanning checklist(300).
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However, this would require significant buy-in and reorganisation of current work practice
which was unlikely to be tenable on a small scale intervention.
The prompt intervention was designed to increase the standardisation of information
transfer and the separation of task from communication. Standardisation as a concept has
its groundings within lean process engineering (301, 302). The oft-used quote Masaaki Imai
from “There can be no improvements where there are no standards” implies that
standardisation in itself does not automatically result in change, however it sets
expectations which can then be evaluated and targeted for improvement. The
standardisation of the post-operative handover was not intended to micro-manage the
handover. The protocol did not explicitly require information to be transferred in a strict
order, rather left a certain degree of room for interpretation by the anaesthetist. It was
thought that by avoiding micro-managing, and permitting variation, acceptance would
increase.
The frontline staff were invited to be involved in the development of the final intervention
product and were asked how the aid memoire should be displayed, as a tag on their
lanyard, poster or printed on the anaesthetic chart. There seemed to be some enthusiasm
for a poster displayed above the bed space. It was thought that the very act of involving the
frontline staff in the development of the intervention would increase the likelihood of buyin (302).

Critique of the intervention

The interview and intervention studies were performed in one UK specialist hospital. It
should be acknowledged that the study of handover in particular is frequently affected by
this particular limitation of site, with the majority of studies included in the systematic
review only representing the experience of one geographic location. The issues of study
transference and outcome reproduction is one which raises concerns within the handover
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and quality improvement literature, with some academics considering that the
interworking of improvement interventions with their environments make any attempt at
subsequent transference futile, however, I, along with others feel that with adequate
description of the intervention and environment, meaningful lessons can be relayed and
outcomes transferred (208). It is anticipated that by describing the peculiarities of the local
environment and task that core messages can be related to other clinical areas and
handovers. It is thought by selecting an inter-professional handover, arguably the most
challenging patient transfer due to educational and professional differences, improvement
interventions could be related to other clinical areas.

Intervention deployment

A layer of complexity with quality improvement interventions is the role of the context
upon the intervention and whether the findings which are shown here could be repeated.
This question is particularly pertinent within the study of handover as each handover could
be considered to be unique in its attributes. Post-operative handover interventions have
previously been specifically tailored to the specific pathology in question i.e. paediatric
cardiac surgery (151, 153), general surgery (156) or intensive care (124). By contrast, the
aim of this intervention was to develop a handover prompt which would be suitable for all
post-operative handovers. The generation of the prompt points was based on the interview
study where the interviewees were asked what components would be of use in all
handovers. This question is akin to that asked of emergency department staff in the
development of their handover intervention (125).
An argument could be made that there can be no effective transfer of knowledge or
improvement interventions to other healthcare settings. The environments are likely to be
so different as to be hostile to new or foreign ideas or there will be unique attributes from
each environment which will make the intervention invalid. This ‘host reaction’ has been
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demonstrated through the introduction of national mandated quality improvement
interventions (303). The advent of standardised reporting goes some way to ensure that
both the improvement intervention and local environment are described in sufficient detail
as to enable future researchers and healthcare professionals to transfer learning to their
situation.
It should be noted that time was spent establishing positive working relationships with all
interested parties. The observer and coordinator of the intervention had spent time
working clinically in the hospital in question as well as developing working relationships
throughout the initial stages of the research project. It is thought that these relationships
could bias the introduction of the intervention, either in a positive or negative way. It is
conceivable that if the staff were supportive of the investigator they would be more likely
to go through with the intervention but the opposite is also true.

Study design

The timing of the phases of pre-intervention data collection, intervention and postintervention data collection was influenced by the organisation and introduction of the
parallel larger multi-site study (S3) (246). However, it was felt that there would be little
harm in prolonging the time between the implantation of the intervention and the eventual
evaluation. In many quality improvement studies, there is little delay between the
completion of an intervention and the evaluation. It is therefore not known how long these
interventions would persist once the quality improvement paraphernalia had been
removed.

Outcome measures

Ideally, alongside the introduction of the quality improvement intervention, a set of control
observations would be collected. As the hospital in which the intervention was being
introduced was small, it was not practical to undertake a meaningful control, unless there
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was concern that a national macro-generated intervention was going to filter down and
affect the post-operative handover in this particular hospital.

Future iteration of intervention

An additional enhancement which would improve accuracy would be to hand the patient
over by referring to the patient’s wrist band which records the patient’s name, date of birth
and unit number. This would aid the orientation of the recovery nurse as to the name and
patient age whilst reinforcing the practice of referring back to a reliable, standardised
source of patient details.
There would have been scope to introduce an intervention which would negate the need to
attach patient monitoring. However, this may impact upon the direct acknowledgement
and recording of observations by the receiving team as the act of attaching monitoring may
form a proxy prompt.
Should there be funds, it would be preferable for the patient to be transferred from the
operating theatre to the recovery room attached to a monitor which could then be
positioned in the patient’s bed space. A new monitor could then be taken from that bed
space back to the operating theatre. This would enable constant monitoring of the patient
as well as reduce the time required to perform Phase 1 and therefore the temptation to
violate. Another alternative could be to mandate the presence of another recovery nurse,
however this could add more error to the process as it would require the clear allocation of
roles, with the anaesthetist needing to know who would be caring for the patient after the
handover. It would also require increased coordination of work within the recovery
department and allocation of staff for this new work model.
intervention and the context in which it was developed are adequately described to enable
transference to other environments (208).
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As with all interventions which require observation of work, there is the risk that the
presence of an observer effects the behaviour of those being watched (304). In this study,
the observer (ER) was the same both pre and post-intervention. It could be thought that
those being watched were invested in the intervention and were keen to show
improvement following its introduction. An alternative could have been to increase the
number of observers or to have an independent observer. It was thought that the bed
space was too restricted to have more than one observer. Alternative methods for data
collection could include video or audio recording which could be later de-coded however
these require acceptance from the frontline staff and may produce the same reaction as
direct observation (305).

Future work

The study does have design weakness with the uneven sample size being the most
challenging, especially when demonstrating statistical significance. The overall numbers of
handovers observed was less than the mean recorded in the systematic review (45 vs 103)
(158) The reason for the low numbers was logistical constraints on post-intervention
evaluation due to staff constraints in competing study observations. In addition to this the
evaluation process was time consuming, with the whole pre-handover procedure being
observed and intra-operative data being collected to aid contextual evaluation of the
process. This increased the burden of handover evaluation.
Alternate methods which would have increased the number of handover observations
include pre-operative data collection from patient notes (306), or viewing the handover in
isolation (117). Although these are recognised methods, it was felt that by omitting the
direct observation of the operative process it would be difficult to evaluate, what seems to
be an elusive aspect to handover, the accuracy of the information. An alternate method
would be to count or record the number of unexpected events or ‘surprises’ following the
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post-operative handover which could have been foreseen had the handover been adequate
(56). A ‘double checking audit’ was considered whereby the recovery nurses recorded
when they had to return to theatre or contact the anaesthetist for further information but
this was thought to be impractical. During the concurrent S3 study, there were a number of
occasions where the anaesthetist was called from recovery on the phone or asked to go
from theatre into the anaesthetic room by the recovery nurse to answer questions or to
prescribe further analgesia. These interruptions were included in the glitch intra-operative
data collection (292). These instances gave a sense that the handover which had been
given was not completely adequate and that the handover, rather than being a definite
one-off event, seemed to be a slow relinquishing of authority and responsibility. Taking this
method further would be to attempt to capture the downstream effects of the handover
on subsequent patient care. It has previously been shown that subsequent handovers
increased distortion of information by 22% (307). An alternate method would be to
observe or in another way examine how frequently documentation is referred to following
handover. A study of transitions of care in the emergency department noted that only 50%
of documents were referred to following the handover (115).
In addition to process outcome measures, the evaluation of adverse events could
potentially be fruitful. A study found a significant reduction in total error and preventable
adverse events (106). However, another study estimated that to capture adverse events
related to handover would require the study of 14,000 hospital discharges due to the high
signal to noise ratio (296, 308). This would be impractical in a smaller hospital such as the
study site.
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Conclusions
6.1 Key findings

This body of research set out to collate the evidence of improvement interventions in
handover, relate these generic findings to the post-operative handover by conducting an
interview study and subsequently channel the results of these endeavours in to the design
and assessment of a quality improvement intervention. It has been demonstrated that
despite significant investment from governing bodies and the research community that the
transfer of patients within the hospital setting still generates and perpetuates error. The
systematic review (Chapter 2) found a heterogeneous body of research, both in terms of
outcome measurement as well as improvement intervention selection. This made formal
metanalysis impractical; however it was possible to gather information as to what
assessment method as well as quality improvement technique may be most pertinent in
the post-operative handover. The interview studies (Chapter 3 and 4) unveiled areas of
conflict between those staff members most closely associated with the process in the
delivery of a smooth and safe post-operative handover. The areas of work most susceptible
to stress included pressure on work due to limitations of time; conflict with tasks and the
core task of information transfer. The findings from these studies resulted in the
development of a low fidelity staff-lead intervention (Chapter 5) which was shown to
improve both the reliability of information transfer as well as reduce incidence of multitasking.

6.2 Impact on practice

The provision of ultra-safe, robust healthcare continues to challenge even the most
sophisticated and advanced organisations. The advent of work-hour restrictions alongside
the modernisation of subspecialised care has increased the number of healthcare
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professionals involved in the direct and indirect provision of an individual’s healthcare. This
modernisation has brought untold benefits, however it has brought the unintended
consequence of increased care transitions (67). Handover has been demonstrated to
contribute to system error. The mandate for improvement has arisen from a number of
sources, including: patient dissatisfaction (59); near misses (57); adverse events (95);
mortality (96) and malpractice claims (98, 309).
An optimal handover should prepare the oncoming or receiving operative in a seamless
fashion and result in no reduction of productivity or safety (78). The simplicity of these
requirements masks the complexity of human interaction which is frequently a core
component of the process. Complexities include: professional difference, time pressure and
temptation of violations. It has been demonstrated that post-shift change staff are at a
higher risk of committing an error (62). In healthcare it has been shown that alterations in
the handover process has a direct effect on patient outcome (148, 273).
The post-operative handover is unique in healthcare. The patient is in a particularly
perilous position as they recover from sedatives. This means that a potential barrier to
harm or to the propagation of ‘Chinese whispers’ is prevented as the patient, although
present at the handover, is generally incapacitated(171). Indeed, the patient could
potentially interrupt and disrupt their own care by unwittingly awaking from the
anaesthetic during the handover, thus distracting the anaesthetist and recovery nurse from
the transfer of information (155). The other technical requirement is monitoring for the
potential for treatment of life-threatening conditions such as laryngospasm following
extubation (273). Differences existed in the description of a good handover, with
anaesthetists keen on proceeding with the process in a timely fashion to enable them to
return to the operating list, whilst the recovery nurses valuing a longer handover without
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distractions. This finding chimes with what has been previously reported, with differences
noted between ‘sender’ and ‘receiver’ requirements (299).
The transfer of post-operative care occurs between professionals of two backgrounds and
experience (117). Good working relationships between healthcare professionals has been
described as being hard won, relying upon the accumulation of past experience and good
will to form a chain of: professional competence to respect and then trust (142, 143). The
inter-professional nature of this handover is one which has sparked interest in the
literature as working relationships between doctors and nurses have evolved from one of
strict hierarchy and deferential behaviour, to one of collaborative working (137, 310).
However, it should be noted that despite the recent advances in inter-professional
relationships, hierarchy still exists with examples from ethnographic research of nursing
staff’s professional opinion being held in lower esteem than physicians (138). Interprofessional communication has been found to form 2% of activity but contribute 37% of
errors (149). These challenges were thought to make the post-operative handover
vulnerable to the effect of conflict and ultimately poor care transitions.
The interview study revealed that tensions still exist between nursing and anaesthetic staff.
The main focus for this tension seemed to be sourced in a pressure of work. The
anaesthetists reported that they felt pressurised to keep the operating list going, leaving
the patient in recovery potentially before they were optimised. The surgeons seemed
oblivious to this pressure, rather emphasising that the handover should be done to the
anaesthetist’s and recovery nurses’ satisfaction. The recovery nurses expressed frustration
with the question ‘happy’. Some of the recovery nurses did not feel that they were fully
responsible for the care of the patient in recovery and that they should be able to contact
the anaesthetist for further support and advice if needed. This finding has been previously
seen in the context on interdisciplinary handover with the concept of ‘face saving’ being
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seen to be important on both sides (117, 137). It is intriguing that this very innocuous
question could raise such inter-professional feeling, however, its roots lie not in the
genuine question of whether the nurses are satisfied but more requesting permission to
leave the patient and continue with the operating list.
It is anticipated that care transitions will continue to provide interest for researchers with
broad academic and methodological background. Medical care is becoming increasingly
sophisticated and subspecialised necessitating corresponding investment in intentionally
designed and robust systems of work. The handover improvement method described in
this body of work relied solely upon the humans in the system to alter their working
practice. Despite the potential weakness of this approach it was possible to demonstrate
improvement in both information transfer and a reduction in concomitant tasks. The
intervention was low cost however it is vulnerable to deviations in practice due to the
temptation of violations. It is thought that fruitful research could be undertaken in
developing handovers which enable the transfer of information and responsibility using
more than one method, thus designing resilience in to the system. In the post-operative
handover this could translate to: the utilisation of patient barcodes to identify patients;
digital patient records which self-populate handover sheets; technological advances in
patient monitoring and equipment design to reduce the temptation to undertake
concurrent tasks.
.

209

References
1.

Reason J. Human error: models and management. BMJ. 2000;320(7237):768-70.

2.

Department of Health. An organisation with a memory : report of an expert group

on learning from adverse events in the NHS chaired by the Chief Medical Officer. The
Stationery Office, 2000. Report No.: 0113224419.
3.

Kohn LT, Corrigan J, Donaldson MS. To err is human : building a safer health

system. Washington, D.C.: National Academy Press; 2000. xxi, 287 p. p.
4.

Reason J. Understanding adverse events: human factors. Quality in Health Care.

1995;4(2):80-9.
5.

Gosbee J. Human factors engineering and patient safety. Quality and Safety in

Health Care. 2002;11(4):352-4.
6.

Rasmussen J. Risk management in a dynamic society: a modelling problem. Safety

Science. 1997;27(2–3):183-213.
7.

P. Buckle, P.J. Clarkson, , R. Coleman, , J. Ward, , J. Anderson,. Patient safety,

systems design and ergonomics. Applied ergonomics. 2006;37(4):491-500.
8.

Dekker S. Just culture : balancing safety and accountability. 2nd ed. ed. Farnham:

Ashgate; 2012.
9.

Dekker SW, Hugh TB. Balancing "no blame" with accountability in patient safety.

NEJM. 2010;362(3):275; author reply -6.
10.

Cook R, Nemeth C. “Those found responsible have been sacked”: some

observations on the usefulness of error. Cogn Tech Work. 2010;12(2):87-93.

210
11.

Dekker SWA. What is rational about killing a patient with an overdose?

Enlightenment, continental philosophy and the role of the human subject in system failure.
Ergonomics. 2011;54(8):679-83.
12.

Woods DD, Cook, R.I. Perspectives on Human Error: Hindsight Biases and Local

Rationality. Handbook of applied cognition. Chichester: Wiley; 1999. p. 38.
13.

Great Britain. Dept. of Health. An organisation with a memory : report of an expert

group on learning from adverse events in the NHS. London: Stationery Office, 2000. Report
No.: 0113224419.
14.

Leape LL, Brennan TA, Laird N, Lawthers AG, Localio AR, Barnes BA, et al. The

Nature of Adverse Events in Hospitalized Patients. New England Journal of Medicine.
1991;324(6):377-84.
15.

de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester MA. The

incidence and nature of in-hospital adverse events: a systematic review. Quality and Safety
in Health Care. 2008;17(3):216-23.
16.

Thomas EJ, Brennan TA. Incidence and Types of Preventable Adverse Events in

Elderly Patients: Population Based Review of Medical Records. BMJ. 2000;320(7237):741-4.
17.

Thomas EJ, Petersen LA. Measuring errors and adverse events in health care.

Journal of general internal medicine. 2003;18(1):61-7.
18.

Schaaf TWvd, Lucas DA, Hale AR. Near Miss Reporting as a Safety Tool. Oxford:

Butterworth-Heinemann; 1991. 151 p p.
19.

Reason J. Beyond the organisational accident: the need for “error wisdom” on the

frontline. Quality and Safety in Health Care. 2004;13(suppl 2):ii28-ii33.

211
20.

de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester MA. The

incidence and nature of in-hospital adverse events: a systematic review. Quality and Safety
in Health Care. 2008;17(3):216-23.
21.

Frankel A, Gardner R, Maynard L, Kelly A. Using the Communication and Teamwork

Skills (CATS) Assessment to measure health care team performance. Joint Commission
Journal on Quality and Patient Safety. 2007;33(9):549-58.
22.

Leonard M, Graham S, Bonacum D. The human factor: the critical importance of

effective teamwork and communication in providing safe care. Quality and Safety in Health
Care. 2004;13 Suppl 1:i85-90.
23.

World Health Organization. WHO Guidelines For Safe Surgery: Safe Surgery Saves

Lives. Geneva2009. p. 124.
24.

Calland JF, Guerlain S, Adams RB, Tribble CG, Foley E, Chekan EG. A systems

approach to surgical safety. Surgical Endoscopy And Other Interventional Techniques.
2002;16(6):1005-14.
25.

Weingart SN, Pagovich O, Sands DZ, Li JM, Aronson MD, Davis RB, et al. What can

hospitalized patients tell us about adverse events? Learning from patient-reported
incidents. Journal of general internal medicine. 2005;20(9):830-6.
26.

Cullen WDL. The public inquiry into the Piper Alpha disaster. London: HMSO, 1990.

Report No.: 0101113102.
27.

Boxwala AA, Dierks M, Keenan M, Jackson S, Hanscom R, Bates DW, et al.

Organization and representation of patient safety data: Current status and issues around
generalizability and scalability. Journal of the American Medical Informatics Association.
2004;11(6):468-78.

212
28.

Brennan TA, Localio AR, Leape LL, Laird NM, Peterson L, Hiatt HH, et al.

Identification of Adverse Events Occurring during HospitalizationA Cross-Sectional Study of
Litigation, Quality Assurance, and Medical Records at Two Teaching Hospitals. Annals of
Internal Medicine. 1990;112(3):221-6.
29.

Noble DJ, Pronovost PJ. Underreporting of patient safety incidents reduces health

care's ability to quantify and accurately measure harm reduction. Journal of patient safety.
2010;6(4):247-50.
30.

Pezzolesi C, Schifano F, Pickles J, Randell W, Hussain Z, Muir H, et al. Clinical

handover incident reporting in one UK general hospital. Int J Qual Health C. 2010;22(5):396401.
31.

Vincent C. Incident reporting and patient safety. BMJ. 2007;334(7584):51.

32.

Cullen DJ, Bates DW, Small SD, Cooper JB, Nemeskal AR, Leape LL. The incident

reporting system does not detect adverse drug events: a problem for quality improvement.
The Joint Commission Journal on Quality and Patient Safety. 1995;21(10):541-8.
33.

Evans SM, Berry JG, Smith BJ, Esterman A, Selim P, O’Shaughnessy J, et al. Attitudes

and barriers to incident reporting: a collaborative hospital study. Quality and Safety in
Health Care. 2006;15(1):39-43.
34.

Harper ML, Helmreich RL. Identifying Barriers to the Success of a Reporting System.

In: Henriksen K, Battles JB, Marks ES, Lewin DI, editors. Advances in Patient Safety: From
Research to Implementation (Volume 3: Implementation Issues). Advances in Patient
Safety. Rockville (MD)2005.
35.

Leape LL. Reporting of adverse events. New England Journal of Medicine.

2002;347(20):1633-8.

213
36.

Baron J, Hershey JC. Outcome bias in decision evaluation. Journal of personality

and social psychology. 1988;54(4):569-79.
37.

Henriksen K, Kaplan H. Hindsight bias, outcome knowledge and adaptive learning.

Quality and Safety in Health Care. 2003;12(suppl 2):ii46-ii50.
38.

Webb R, Currie, M, Morgan, CA, Williamson, JA, Mackay, P, Russell, WJ, Runciman,

WB. The Australian Incident Monitoring Study: an analysis of 2000 incident reports.
Anaesthesia and Intensive Care. 1993;21:520-.
39.

Barach P, Small SD. Reporting and preventing medical mishaps: lessons from non-

medical near miss reporting systems. BMJ. 2000;320(7237):759-63.
40.

Boysen PG. Just Culture: A Foundation for Balanced Accountability and Patient

Safety. The Ochsner Journal. 2013;13(3):400-6.
41.

Parmelli E, Flodgren G, Fraser SG, Williams N, Rubin G, Eccles MP. Interventions to

increase clinical incident reporting in health care. Cochrane Database Systematic Review.
2012;8:CD005609.
42.

Stump LS. Re-engineering the medication error-reporting process: removing the

blame and improving the system. American Journal of Health-System Pharmacy.
2000;57(4):S10.
43.

Dixon JF. Going Paperless with Custom-Built Web-Based Patient Occurrence

Reporting. Joint Commission Journal on Quality and Patient Safety. 2002;28(7):387-95.
44.

Bilimoria KY, Kmiecik TE, DaRosa DA, et al. DEvelopment of an online morbidity,

mortality, and near-miss reporting system to identify patterns of adverse events in surgical
patients. Archives of Surgery. 2009;144(4):305-11.

214
45.

Evans SM, Smith BJ, Esterman A, Runciman WB, Maddern G, Stead K, et al.

Evaluation of an intervention aimed at improving voluntary incident reporting in hospitals.
Quality and Safety in Health Care. 2007;16(3):169-75.
46.

Le Coze J-c. Disasters and organisations: From lessons learnt to theorising. Safety

Science. 2008;46(1):132-49.
47.

Dekker S, Dekker S. The field guide to understanding human error. Aldershot:

Ashgate; 2006. xv, 236 p. p.
48.

Donabedian A. Evaluating the Quality of Medical Care. The Milbank Memorial Fund

Quarterly. 1966;44(3):166-206.
49.

Blendon RJ, DesRoches CM, Brodie M, Benson JM, Rosen AB, Schneider E, et al.

Views of practicing physicians and the public on medical errors. New England Journal of
Medicine. 2002;347(24):1933-40.
50.

Bates DW, Spell N, Cullen DJ, Burdick E, Laird N, Petersen LA, et al. The costs of

adverse drug events in hospitalized patients. JAMA. 1997;277(4):307-11.
51.

Vincent C, Amalberti R. Progress and Challenges for Patient Safety.

Safer

Healthcare: Springer; 2016. p. 1-12.
52.

Olsen S, Neale G, Schwab K, Psaila B, Patel T, Chapman EJ, et al. Hospital staff

should use more than one method to detect adverse events and potential adverse events:
incident reporting, pharmacist surveillance and local real-time record review may all have a
place. Quality and Safety in Health Care. 2007;16(1):40-4.

215
53.

Kaboli PJ, Glasgow JM, Jaipaul CK, Barry WA, Strayer JR, Mutnick B, et al. Identifying

medication misadventures: poor agreement among medical record, physician, nurse, and
patient reports. Pharmacotherapy. 2010;30(5):529-38.
54.

British Medical Association Junior Doctors Committee. Safe handover: Safe

patients, Guidance on clinical handover for clinicians and managers. 2004. Report No.
55.

Sutcliffe KM, Lewton E, Rosenthal MM. Communication failures: an insidious

contributor to medical mishaps. Academic medicine. 2004;79(2):186-94.
56.

Borowitz SM, Waggoner-Fountain LA, Bass EJ, Sledd RM. Adequacy of information

transferred at resident sign-out (inhospital handover of care): a prospective survey. Quality
& Safety in Health Care. 2008;17(1):6-10.
57.

Jagsi R, Kitch, B.T., Weinstein, D.F., Campbell, E.G., Hutter, M. and Weissman, J.S.,.

Residents report on adverse events and their causes. Archives of Internal Medicine.
2005;165(22):2607-13.
58.

Krogstad U, Hofoss D, Pettersen KI. [Patients' stories about their hospital stay. "Of

course one special physician was responsible for me--what a question?"]. Tidsskrift for den
Norske laegeforening : tidsskrift for praktisk medicin, ny raekke. 1997;117(30):4439-41.
59.

Jenkinson C, Coulter A, Bruster S, Richards N, Chandola T. Patients’ experiences and

satisfaction with health care: results of a questionnaire study of specific aspects of care.
Quality and Safety in Health Care. 2002;11(4):335-9.
60.

Arora V, Kao J, Lovinger D, Seiden SC, Meltzer D. Medication discrepancies in

resident sign-outs and their potential to harm. Journal of general internal medicine.
2007;22(12):1751-5.

216
61.

Lardner R. Effective shift handover : a literature review: Great Britain, Health and

Safety Executive; 1996.
62.

Grusenmeyer C. Shared functional representation in cooperative tasks-the example

of shift changeover. International Journal of Human Factors in Manufacturing.
1995;5(2):163-76.
63.

Wong MC, Yee, KC, Turner, P. A Structured Evidence-based Literature Review

regarding the Effectiveness of Improvement Interventions in Clinical Handover. Australian
Commission on Safety and Quality in Healthcare, The eHealth Services Research Group
UoT; 2008. Report No.
64.

General Medical Council. Good medical practice : guidance for doctors. [Updated

ed.]. ed. London: General Medical Council; 2009.
65.

Fletcher KE, Sharma G, Zhang D, Kuo Y-F, Goodwin JS. Trends in inpatient continuity

of care for a cohort of Medicare patients 1996–2006. Journal of Hospital Medicine.
2011;6(8):438-44.
66.

Pezzolesi C, Manser T, Schifano F, Kostrzewski A, Pickles J, Harriet N, et al. Human

factors in clinical handover: development and testing of a 'handover performance tool' for
doctors' shift handovers. Int J Qual Health C. 2013;25(1):58-65.
67.

Vidyarthi AR, Arora V, Schnipper JL, Wall SD, Wachter RM. Managing discontinuity

in academic medical centers: Strategies for a safe and effective resident sign-out. Journal of
Hospital Medicine. 2006;1(4):257-66.
68.

Riesenberg LA, Leitzsch J, Little BW. Systematic review of handoff mnemonics

literature. American Journal of Medical Quality. 2009;24(3):196-204.

217
69.

Arpana R V, MD. Triple Handoff 2006 [cited 11.12.2012]. Available from:

http://www.webmm.ahrq.gov/case.aspx?caseID=134.
70.

Cohen MD IR, Garrett L, LeBaron C, Christianson MK. The earlier the longer:

Disproportionate time allocated to patients discussed early in attending physician handoff
sessions. Archives of Internal Medicine. 2012;172(22):1762-4.
71.

Pham HH, Schrag D, O'Malley AS, Wu B, Bach PB. Care patterns in Medicare and

their implications for pay for performance. New England Journal of Medicine.
2007;356(11):1130-9.
72.

Bodenheimer T. Coordinating Care — A Perilous Journey through the Health Care

System. New England Journal of Medicine. 2008;358(10):1064-71.
73.

McWhinney IR. Continuity of care in family practice. Part 2: implications of

continuity. The Journal of family practice. 1975;2(5):373-4.
74.

Haggerty JL, Reid RJ, Freeman GK, Starfield BH, Adair CE, McKendry R. Continuity of

care: a multidisciplinary review. BMJ. 2003;327(7425):1219-21.
75.

McDonald KM, Sundaram V, Bravata DM, Lewis R, Lin N, Kraft SA, et al. Closing the

quality gap: a critical analysis of quality improvement strategies (Vol. 7: Care Coordination):
Agency for Healthcare Research and Quality (US); 2007.
76.

Krogstad U, Hofoss D, Hjortdahl P. Continuity of hospital care: beyond the question

of personal contact. BMJ. 2002;324(7328):36-8.
77.

Catchpole KR, Gangi A, Blocker RC, Ley EJ, Blaha J, Gewertz BL, et al. Flow

disruptions in trauma care handoffs. Journal of Surgical Research. 2013;184(1):586-91.

218
78.

Patterson E, Woods D. Shift Changes, Updates, and the On-Call Architecture in

Space Shuttle Mission Control. Computer Supported Cooperative Work. 2001;10(3-4):31746.
79.

Parnaby J, Towill DR. Seamless healthcare delivery systems. International journal of

health care quality assurance. 2008;21(3):249-73.
80.

Lilford PRJ, Chilton MPJ, Hemming DK, Brown DCA, Girling MAJ, Barach PP, et al.

Deliverable D2 – Report on the likely cost of the various prototype interventions based on a
model of the likely costs. 2009. Report No.
81.

Jeffcott SA, Evans SM, Cameron PA, Chin GSM, Ibrahim JE. Improving measurement

in clinical handover. Quality and Safety in Health Care. 2009;18(4):272-6.
82.

Patterson ES, Wears RL. Patient handoffs: standardized and reliable measurement

tools remain elusive. Joint Commission Journal on Quality and Patient Safety.
2010;36(2):52-61.
83.

Parke B, Kanki BG. Best Practices in Shift Turnovers: Implications for Reducing

Aviation Maintenance Turnover Errors as Revealed in ASRS Reports. The International
Journal of Aviation Psychology. 2008;18(1):72-85.
84.

Paté-Cornell ME. Learning from the Piper Alpha Accident: A Postmortem Analysis of

Technical and Organizational Factors. Risk Analysis. 1993;13(2):215-32.
85.

Health and Safety Executive. The contamination of the beach incident at British

Nuclear Fuels Limited, Sellafield, November 1983. London: Health and Safety Executive;
1984.

219
86.

Radiochemical Inspectorate. An Incident leading to contamination of the beaches

near to the British Nuclear Fuels Limited Windscale and Calder works, Sellafield, November
1983 : a report of investigations into the circumstances. London: Department of the
Environment; 1984.
87.

Lardner R. Safe communication at shift handover: setting and implementing

standards. Health and Safety Executive, 1999. Report No.
88.

National Transport Safety Bureau (NTSB) - USA. Aircraft accident report Brittish

Airways, Inc., d/b/a Continental Express Flight 2574 In-flight structural breakup 1992.
Report No.: NTSB/AAR-92-04.
89.

Parke BP, K; Kanki,B, editor Shift turnover related errors in ASRS reports Twelfth

International Symposium of Aviation Psychology; 2003 14-17.04.03; Dayton, Ohio.
90.

Della Rocco PS, Cruz, C. Operational errors/deviations and shift work in air traffic

control. FAA Office of Aviation Medicine, 1999. Report No.: DOT/FAA/.AM-99/2.
91.

Wong MC, Turner, P., Yee, K. C. Socio-Cultural Issues and Patient Safety: A Case

Study into the Development of an Electronic Support Tool for Clinical Handover. St Heal T.
2007;130:279-89.
92.

Cook RI, Render M, Woods DD. Gaps in the continuity of care and progress on

patient safety. BMJ. 2000;320(7237):791-4.
93.

Abraham J, Nguyen V, Almoosa KF, Patel B, Patel VL. Falling through the cracks:

information breakdowns in critical care handoff communication. American Medical
Informatics Association Annual Symposium Proceedings. 2011;2011:28-37.

220
94.

Riesenberg LA, Leitzsch J, Massucci JL, Jaeger J, Rosenfeld JC, Patow C, et al.

Residents' and attending physicians' handoffs: a systematic review of the literature.
Academic Medicine. 2009;84(12):1775-87.
95.

Petersen LA, Brennan TA, O'Neil AC, Cook EF, Lee TH. Does Housestaff Discontinuity

of Care Increase the Risk for Preventable Adverse Events? Annals of Internal Medicine.
1994;121(11):866-72.
96.

Cooper HM. Caring to the end? : a review of the care of patients who died in

hospital within four days of admission. London: National Confidential Enquiry into Patient
Outcome and Death, 2009. Report No.: 9780956088222 (pbk.).
97.

Hiatt HH, Barnes BA, Brennan TA, Laird NM, Lawthers AG, Leape LL, et al. A Study of

Medical Injury and Medical Malpractice. New England Journal of Medicine.
1989;321(7):480-4.
98.
closed

Singh H TE, Petersen LA, Studdert DM. Medical errors involving trainees: A study of
malpractice

claims

from

5

insurers.

Archives

of

Internal

Medicine.

2007;167(19):2030-6.
99.

Rogers Jr SO, Gawande AA, Kwaan M, Puopolo AL, Yoon C, Brennan TA, et al.

Analysis of surgical errors in closed malpractice claims at 4 liability insurers. Surgery.
2006;140(1):25-33.
100.

Greenberg CC, Regenbogen SE, Studdert DM, Lipsitz SR, Rogers SO, Zinner MJ, et al.

Patterns of Communication Breakdowns Resulting in Injury to Surgical Patients. Journal of
the American College of Surgeons. 2007;204(4):533-40.

221
101.

Mathieu JE, Heffner TS, Goodwin GF, Salas E, Cannon-Bowers JA. The influence of

shared mental models on team process and performance. Journal of Applied Psychology.
2000;85(2):273-83.
102.

Denzau AT, North DC. Shared Mental Models: Ideologies and Institutions. Kyklos.

1994;47(1):3-31.
103.

Carayon P, A. Schoofs Hundt, B. T. Karsh, A. P. Gurses, C. J. Alvarado, M. Smith, and

P. Flatley Brennan. Work system design for patient safety: the SEIPS model. Quality and
Safety in Health Care. 2006;15 Suppl 1:i50-8.
104.

Hollnagel E, Kaarstad M, Lee H-C. Error mode prediction. Ergonomics.

1999;42(11):1457-71.
105.

Pronovost PJ, Thompson DA, Holzmueller CG, Lubomski LH, Dorman T, Dickman F,

et al. Toward learning from patient safety reporting systems. Journal of Critical Care.
2006;21(4):305-15.
106.

Starmer AJ, Sectish TC, Simon DW, et al. Rates of medical errors and preventable

adverse events among hospitalized children following implementation of a resident
handoff bundle. Journal of the American Medical Association. 2013;310(21):2262-70.
107.

Horwitz LI, Moin T, Krumholz HM, Wang L, Bradley EH. What are covering doctors

told about their patients? Analysis of sign-out among internal medicine house staff. Quality
and Safety in Health Care. 2009;18(4):248-55.
108.

Sexton A, Chan C, Elliott M, Stuart J, Jayasuriya R, Crookes P. Nursing handovers: do

we really need them? Journal of Nursing Management. 2004;12(1):37-42.

222
109.

Britten N. Qualitative Research: Qualitative interviews in medical research. BMJ.

1995;311(6999):251-3.
110.

Zerubavel E, editor Lumping and splitting: Notes on social classification. Sociological

Forum; 1996: Springer.
111.

Behara R, Wears RL, Perry SJ, Eisenberg E, Murphy L, Vanderhoef M, et al. A

Conceptual Framework for Studying the Safety of Transitions in Emergency Care Advances
in Patient Safety: From Research to Implementation (Volume 2: Concepts and
Methodology). Henriksen K, Battles JB, Marks ES, Lewin DI, editors. Rockville MD2005.
112.

Cohen MD, Hilligoss PB. The published literature on handoffs in hospitals:

deficiencies identified in an extensive review. Quality and Safety in Health Care.
2010;19(6):493-7.
113.

Manser T, Foster S. Effective handover communication: An overview of research

and improvement

efforts. Best Practice

& Research Clinical Anaesthesiology.

2011;25(2):181-91.
114.

Bost N, Crilly J, Patterson E, Chaboyer W. Clinical handover of patients arriving by

ambulance to a hospital emergency department: A qualitative study. International
Emergency Nursing. 2012;20(3):133-41.
115.

Yong G, Dent AW, Weiland TJ. Handover from paramedics: Observations and

emergency

department

clinician

perceptions.

Emergency

Medicine

Australasia.

2008;20(2):149-55.
116.

Sujan MA, Chessum P, Rudd M, Fitton L, Inada-Kim M, Spurgeon P, et al. Emergency

Care Handover (ECHO study) across care boundaries: the need for joint decision making
and consideration of psychosocial history. Emergency Medicine Journal. 2013.

223
117.

Smith AF, Pope C, Goodwin D, Mort M. Interprofessional handover and patient

safety in anaesthesia: observational study of handovers in the recovery room. British
Journal of Anaesthesia. 2008;101(3):332-7.
118.

Bruce K, Suserud BO. The handover process and triage of ambulance‐borne

patients: the experiences of emergency nurses. Nursing in critical care. 2005;10(4):201-9.
119.

Owen C, Hemmings L, Brown T. Lost in translation: Maximizing handover

effectiveness between paramedics and receiving staff in the emergency department.
Emergency Medicine Australasia. 2009;21(2):102-7.
120.

Owen C, Hemmings L, Brown T. Lost in translation: maximizing handover

effectiveness between paramedics and receiving staff in the emergency department.
Emerg Med Australas. 2009;21(2):102-7.
121.

Siemsen IMD, Madsen MD, Pedersen LF, Michaelsen L, Pedersen AV, Andersen HB,

et al. Factors that impact on the safety of patient handovers: An interview study.
Scandinavian Journal of Public Health. 2012;40(5):439-48.
122.

Mulholland P, Barnett T, Woodroffe J. Critical Incident Technique–A useful method

for the paramedic researcher’s toolkit. Australasian Journal of Paramedicine. 2015;12(3).
123.

Nagpal K, Arora S, Abboudi M, Vats A, Wong HW, Manchanda C, et al.

Postoperative handover: problems, pitfalls, and prevention of error. Annals of Surgery.
2010;252(1):171-6.
124.

McFetridge B, Gillespie M, Goode D, Melby V. An exploration of the handover

process of critically ill patients between nursing staff from the emergency department and
the intensive care unit. Nursing in Critical Care. 2007;12(6):261-9.

224
125.

Jenkin A, Abelson-Mitchell N, Cooper S. Patient handover: Time for a change?

Accident and Emergency Nursing. 2007;15(3):141-7.
126.

Thakore S, Morrison W. A survey of the perceived quality of patient handover by

ambulance staff in the resuscitation room. Emergency Medicine Journal. 2001;18(4):293-6.
127.

Robinson FP, Gorman G, Slimmer LW, Yudkowsky R. Perceptions of effective and

ineffective nurse-physician communication in hospitals. Nursing forum. 2010;45(3):206-16.
128.

Yang C-H, Yu Y-C. Exploring Inter-professional Collaboration within Action Research

Group in Health Care Sectors. Asian Journal of Health and Information Sciences.
2006;1(2):152-62.
129.

Donaldson L. An organisation with a memory. Clinical Medicine. 2002;2(5):452-7.

130.

Weller J, Boyd M, Cumin D. Teams, tribes and patient safety: overcoming barriers

to effective teamwork in healthcare. Postgraduate Medical Journal. 2014;90(1061):149-54.
131.

Beattie A. War and peace among the health tribes. Interprofessional relations in

health care. 1995:11-30.
132.

Varpio L, Hall P, Lingard L, Schryer CF. Interprofessional communication and

medical error: a reframing of research questions and approaches. Academic Medicine.
2008;83(10 Suppl):S76-81.
133.

Salvage J, Smith R. Doctors and Nurses: Doing it Differently. BMJ.

2000;320(7241):1019-20.
134.

Strange F. Handover: an ethnographic study of ritual in nursing practice. Intensive

and Critical Care Nursing. 1996;12(2):106-12.

225
135.

Parker D, Lawton R. Judging the use of clinical protocols by fellow professionals.

Social Science & Medicine. 2000;51(5):669-77.
136.

Radcliffe

M.

Doctors

and

nurses:

new

game,

same

result.

BMJ.

2000;320(7241):1085-.
137.

Stein LI. The doctor-nurse game. Archives of General Psychiatry. 1967;16(6):699.

138.

Coombs M. Power and conflict in intensive care clinical decision making. Intensive

and Critical Care Nursing. 2003;19(3):125-35.
139.

Skjorshammer M. Co-operation and conflict in a hospital: interprofessional

differences in perception and management of conflicts. Journal of interprofessional care.
2001;15(1):7-18.
140.

Hansson A, Arvemo T, Marklund B, Gedda B, Mattsson B. Working together —

primary care doctors’ and nurses’ attitudes to collaboration. Scandinavian Journal of Public
Health. 2010;38(1):78-85.
141.

Degeling P, Maxwell S, Kennedy J, Coyle B. Medicine, management, and

modernisation: a “danse macabre”? BMJ. 2003;326(7390):649.
142.

Pullon S. Competence, respect and trust: Key features of successful

interprofessional

nurse-doctor

relationships.

Journal

of

interprofessional

care.

2008;22(2):133-47.
143.

Ring

PS,

van

de

Ven

AH.

Developmental

Processes

of

Cooperative

Interorganizational Relationships. The Academy of Management Review. 1994;19(1):90118.

226
144.

Lewicki RJ, Wiethoff C. Trust, trust development, and trust repair. The handbook of

conflict resolution: Theory and practice2006. p. 92-119.
145.

Ring PS. Fragile and resilient trust and their roles in economic exchange. Business &

Society. 1996;35(2):148-75.
146.

Manias E, Street A. The handover: uncovering the hidden practices of nurses.

Intensive and Critical Care Nursing. 2000;16(6):373-83.
147.

Carlisle C, Cooper H, Watkins C. “Do none of you talk to each other?”: the

challenges facing the implementation of interprofessional education *. Medical Teacher.
2004;26(6):545-52.
148.

Pape B, Thiessen PS, Jakobsen F, Hansen TB. Interprofessional collaboration may

pay off: introducing a collaborative approach in an orthopaedic ward. Journal of
interprofessional care.0(0):1-5.
149.

Donchin Y, Gopher D, Olin M, Badihi Y, Biesky M, Sprung CL, et al. A look into the

nature and causes of human errors in the intensive care unit. Critical care medicine.
1995;23(2):294-300.
150.

Thomas EJ, Sexton JB, Helmreich RL. Discrepant attitudes about teamwork among

critical care nurses and physicians. Critical Care Medicine. 2003;31(3):956-9.
151.

Catchpole KR, de Leval MR, McEwan A, Pigott N, Elliott MJ, McQuillan A, et al.

Patient handover from surgery to intensive care: using Formula 1 pit-stop and aviation
models to improve safety and quality. Paediatric Anaesthesia. 2007;17(5):470-8.
152.

Zavalkoff SR, Razack SI, Lavoie J, Dancea AB. Handover after pediatric heart surgery:

a simple tool improves information exchange. Pediatr Crit Care Med. 2011;12(3):309-13.

227
153.

Joy BF, Elliott E, Hardy C, Sullivan C, Backer CL, Kane JM. Standardized

multidisciplinary protocol improves handover of cardiac surgery patients to the intensive
care unit. Pediatric Critical Care Medicine. 2011;12(3):304-8.
154.

Anwari JS. Quality of handover to the postanaesthesia care unit nurse. Anaesthesia.

2002;57(5):484-500.
155.

Lyons MN, Standley TD, Gupta AK. Quality improvement of doctors' shift-change

handover in neuro-critical care. Quality and Safety in Health Care. 2010;19(6):e62.
156.

Nagpal K, Abboudi M, Fischler L, Schmidt T, Vats A, Manchanda C, et al. Evaluation

of postoperative handover using a tool to assess information transfer and teamwork.
Annals of Surgery. 2011;253(4):831-7.
157.

Association

of

Anaesthetists

of

Great

Britain and

Ireland.

Immediate

postanaesthetic recovery. 2002.
158.

Robertson ER, Morgan L, Bird S, Catchpole K, McCulloch P. Interventions employed

to improve intrahospital handover: a systematic review. BMJ Quality & Safety. 2014.
159.

Amalberti R, Vincent C, Auroy Y, de Saint Maurice G. Violations and migrations in

health care: a framework for understanding and management. Quality and Safety in Health
Care. 2006;15(suppl 1):i66-i71.
160.

Debono DS, Greenfield D, Travaglia JF, Long JC, Black D, Johnson J, et al. Nurses'

workarounds in acute healthcare settings: a scoping review. BMC health services research.
2013;13:175.
161.

Carthey J, Walker S, Deelchand V, Vincent C, Griffiths WH. Breaking the rules:

understanding non-compliance with policies and guidelines. BMJ. 2011;343.

228
162.

Wilson RM, Harrison, B. T., Gibberd, R. W., Hamilton, J. D. An analysis of the causes

of adverse events from the Quality in Australian Health Care Study. Med J Aust.
1999;170(9):411-5.
163.

Beatty PCW, Beatty SF. Anaesthetists' intentions to violate safety guidelines.

Anaesthesia. 2004;59(6):528-40.
164.

Frankel RM, Flanagan M, Ebright P, Bergman A, O'Brien CM, Franks Z, et al.

Context, culture and (non-verbal) communication affect handover quality. BMJ Quality &
Safety. 2012;21(Suppl 1):i121-i8.
165.

Nelson EC, Batalden PB, Huber Tp, Mohr JJ, Godfrey MM, Headrick LA, et al.

Microsystems in Health Care: Part 1. Learning from HighPerforming Front-Line Clinical
Units. Joint Commission Journal on Quality and Patient Safety. 2002;28(9):472-93.
166.

Haig KM, Sutton S, Whittington J. SBAR: a shared mental model for improving

communication between clinicians. Joint Commission Journal on Quality and Patient Safety.
2006;32(3):167-75.
167.

Gordon M. Handover education in UK medical schools: Current practices and

implications for educators. Medical Teacher. 2012;34(1):84-.
168.

Riesenberg LA, Davis R, O’Hagan E, editors. Handoff Research The Good, the Bad,

and the Ugly. Proceedings of the International Symposium on Human Factors and
Ergonomics in Health Care; 2016: SAGE Publications.
169.

Pereira AG, Harrell HE, Weissman A, Smith CD, Dupras D, Kane GC. Important Skills

for Internship and the Fourth-Year Medical School Courses to Acquire Them: A National
Survey of Internal Medicine Residents. Academic Medicine. 2016;91(6):821-6.

229
170.

Von Fragstein M SJ, Cushing A, Quilligan S, Salisbury H, Wiskin C. UK consensus

statement on the content of communication curricula in undergraduate medical education.
Medical education. 2008;42(11):1100-7.
171.

Cleland JA, Ross S, Miller SC, Patey R. "There is a chain of Chinese whispers ...":

empirical data support the call to formally teach handover to prequalification doctors. Qual
Saf Health Care. 2009;18(4):267-71.
172.

Gordon M, Findley R. Educational interventions to improve handover in health

care: a systematic review. Medical education. 2011;45(11):1081-9.
173.

Kirkpatrick DL, Kirkpatrick JD. Evaluating training programs : the four levels. 3rd ed.

ed. San Francisco, Calif.: Berrett-Koehler ; London : McGraw-Hill [distributor]; 2006.
174.

Gordon M. Training on handover of patient care within UK medical schools2013.

175.

General Medical Council. National training survey 2012: key findings. General

Medical Council, 2012. Report No.
176.

Royal College of Physicians; Health Informatics Unit. Out of hours handover record

keeping

standards:

template

2008

[cited

13.08.14].

Available

from:

https://www.rcplondon.ac.uk/resources/out-hours-handover-record-keeping-standardstemplate.
177.

Great Britain. Parliament. House of Commons. Committee of Public Accounts. The

dismantled National Programme for IT in the NHS. 2013. Report No.: 9780215062260
Contract No.: 294.

230
178.

National Audit Office GB, ,. Department of Health : the National Programme for IT

in the NHS : report by the Comptroller and Auditor General, HC 1173 Session 2005-2006, 16
June 2006. London: Stationery Office, 2006. Report No.: 0102938288.
179.

Clarke K, Hartswood M, Procter R, Rouncefield M, Slack R. Trusting the record.

Methods of information in medicine. 2003;42(4):345-52.
180.

Han YY, Carcillo JA, Venkataraman ST, Clark RS, Watson RS, Nguyen TC, et al.

Unexpected increased mortality after implementation of a commercially sold computerized
physician order entry system. Pediatrics. 2005;116(6):1506-12.
181.

Sittig DF AJ, Zhang J, Osheroff JA, Shabot MM. Lessons From “Unexpected

Increased Mortality After Implementation of a Commercially Sold Computerized Physician
Order Entry System”. Pediatrics. 2006;118(2):797-801.
182.

Anderson O, Davey G, West J. Make it better : designing out medical error. London:

Helen Hamlyn Centre, Royal College of Art; 2011.
183.

Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat AH, Dellinger EP, et al. A

surgical safety checklist to reduce morbidity and mortality in a global population. The New
England journal of medicine. 2009;360(5):491-9.
184.

Coiera EW, Jayasuriya RA, Hardy J, Bannan A, Thorpe M. Communication loads on

clinical staff in the emergency department. The Medical Journal of Australia.
2002;176(9):415-8.
185.

Laxmisan A, Hakimzada F, Sayan OR, Green RA, Zhang J, Patel VL. The multitasking

clinician: decision-making and cognitive demand during and after team handoffs in
emergency care. International Journal of Medical Informatics. 2007;76(11):801-11.

231
186.

Kalisch BJ, Aebersold M. Interruptions and Multitasking in Nursing Care. Joint

Commission Journal on Quality and Patient Safety. 2010;36(3):126-32.
187.

Helmreich

RL.

On

error

management:

lessons

from

aviation.

BMJ.

2000;320(7237):781-5.
188.

Page A. Keeping Patients Safe:: Transforming the Work Environment of Nurses:

National Academies Press; 2004.
189.

McCall TB. No turning back: A blueprint for residency reform. JAMA.

1989;261(6):909-10.
190.

Asch DA, Parker RM. The Libby Zion Case. NEJM. 1988;318(12):771-5.

191.

Gaba DM, Howard SK. Patient safety: fatigue among clinicians and the safety of

patients. NEJM. 2002;347(16):1249-55.
192.

Leach DC. Residents' work hours: the Achilles heel of the profession? Academic

Medicine. 2000;75(12):1156-7.
193.

Gaba DM, Howard SK, Jump B. Production pressure in the work environment.

California anesthesiologists' attitudes and experiences. Anesthesiology. 1994;81(2):488500.
194.

Landrigan CP, Rothschild JM, Cronin JW, Kaushal R, Burdick E, Katz JT, et al. Effect

of reducing interns' work hours on serious medical errors in intensive care units. New
England Journal of Medicine. 2004;351(18):1838-48.
195.

European F. The Working Time Directive: European Foundation; 1998.

196.

Philibert I, Barach P. Residents' hours of work. BMJ. 2002;325(7374):1184-5.

232
197.

Temple J. Time for Training, A Review of the impact of the European Working Time

Directive on the quality of training. Health Do; 2010. Report No.
198.

Jefferis T, Snelling J, Collins J, de Cossart L. Educating surgeons in a 48-hour week:

time to change mindset. Bulletin of The Royal College of Surgeons of England.
2009;91(9):318-20.
199.

Cools-Lartigue J. Is the elimination of 24-hour resident call a good idea?: NO.

Canadian Family Physician. 2013;59(2):133-5.
200.

Peets A, Ayas NT. Restricting resident work hours: The good, the bad, and the ugly.

Critical Care Medicine. 2012;40(3):960-6 10.1097/CCM.0b013e3182413bc5.
201.

Fletcher KE, Davis SQ, Underwood W, Mangrulkar RS, McMahon JLF, Saint S.

Systematic Review: Effects of Resident Work Hours on Patient Safety. Annals of Internal
Medicine. 2004;141(11):851-7.
202.

Shetty KD, Bhattacharya J. Changes in hospital mortality associated with residency

work-hour regulations. Annals of Internal Medicine. 2007;147(2):73-80.
203.

Gandhi TK. Fumbled Handoffs: One Dropped Ball after Another. Annals of Internal

Medicine. 2005;142(5):352-8.
204.

Laine C, Goldman L, Soukup JR, Hayes JG. THe impact of a regulation restricting

medical house staff working hours on the quality of patient care. JAMA. 1993;269(3):374-8.
205.

Fins JJ. Professional responsibility: a perspective on the Bell Commission reforms.

Bulletin of the New York Academy of Medicine. 1991;67(4):359.

233
206.

McCulloch P, Catchpole K. A three-dimensional model of error and safety in surgical

health care microsystems. Rationale, development and initial testing. BMC Surg.
2011;11:23.
207.

Downs SH, Black N. The feasibility of creating a checklist for the assessment of the

methodological quality both of randomised and non-randomised studies of health care
interventions. Journal of epidemiology and community health. 1998;52(6):377-84.
208.

Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better

reporting of interventions: template for intervention description and replication (TIDieR)
checklist and guide. BMJ. 2014;348:g1687.
209.

Davidoff F, Batalden P, Stevens D, Ogrinc G, Mooney SE, group Sd. Publication

guidelines for quality improvement studies in health care: evolution of the SQUIRE project.
BMJ. 2009;338:a3152.
210.

Street M, Eustace P, Livingston PM, Craike MJ, Kent B, Patterson D. Communication

at the bedside to enhance patient care: A survey of nurses' experience and perspective of
handover. International Journal of Nursing Practice. 2011;17(2):133-40.
211.

Van Eaton EG, McDonough K, Lober WB, Johnson EA, Pellegrini CA, Horvath KD.

Safety of Using a Computerized Rounding and Sign-Out System to Reduce Resident Duty
Hours. Academic Medicine. 2010;85(7):1189-95 10.097/ACM.0b013e3181e0116f.
212.

Alem L, Joseph M, Kethers S, Steele C, Wilkinson R. Information environments for

supporting consistent registrar medical handover. Health Information Management
Journal. 2008;37(1):9-25.

234
213.

Klee K, Latta L, Davis-Kirsch S, Pecchia M. Using continuous process improvement

methodology to standardize nursing handoff communication. Journal of pediatric nursing.
2012;27(2):168-73.
214.

Palma JP, Sharek PJ, Longhurst CA. Impact of electronic medical record integration

of a handoff tool on sign-out in a newborn intensive care unit. Journal of Perinatology.
2011;31(5):311-7.
215.

Wilson RR. Improving clinical handover in emergency departments. Emerg Nurse.

2011;19(1):22-6.
216.

Ellul D, Robson AK. Audit of handover in an ENT unit. The Journal of Laryngology &

Otology. 2011;125(9):924-7.
217.

Hindmarsh D, Lees L. Improving the safety of patient transfer from AMU using a

written checklist. Acute Medicine. 2012;11(1):13-7.
218.

Pesanka DA, Greenhouse PK, Rack LL, Delucia GA, Perret RW, Scholle CC, et al.

Ticket to ride: reducing handoff risk during hospital patient transport. Journal of Nursing
Care Quality. 2009;24(2):109-15.
219.

Salerno SM, Arnett MV, Domanski JP. Standardized Sign-Out Reduces Intern

Perception of Medical Errors on the General Internal Medicine Ward. Teaching and
Learning in Medicine. 2009;21(2):121-6.
220.

Ferran NA, Metcalfe AJ, O'Doherty D. Standardised proformas improve patient

handover: Audit of trauma handover practice. Patient Safety in Surgery. 2008;2:24.

235
221.

Bernstein JA, Imler DL, Sharek P, Longhurst CA. Improved physician work flow after

integrating sign-out notes into the electronic medical record. Joint Commission Journal on
Quality and Patient Safety. 2010;36(2):72-8.
222.

Anderson J, Shroff D, Curtis A, Eldridge N, Cannon K, Karnani R, et al. The Veterans

Affairs shift change physician-to-physician handoff project. Joint Commission Journal on
Quality and Patient Safety. 2010;36(2):62-71.
223.

Rudiger-Sturchler M, Keller DI, Bingisser R. Emergency physician intershift

handover - can a dINAMO checklist speed it up and improve quality? Swiss Medical Weekly.
2010;140:w13085.
224.

Telem DA, Buch KE, Ellis S, Coakley B, Divino CM. Integration of a formalized

handoff system into the surgical curriculum: resident perspectives and early results.
Archives of Surgery. 2011;146(1):89-93.
225.

Agarwal HS, Saville BR, Slayton JM, Donahue BS, Daves S, Christian KG, et al.

Standardized postoperative handover process improves outcomes in the intensive care
unit: A model for operational sustainability and improved team performance. Crit Care
Med. 2012;40(7):2109-15.
226.

Horwitz LI, Parwani V, Shah NR, Schuur JD, Meredith T, Jenq GY, et al. Evaluation of

an asynchronous physician voicemail sign-out for emergency department admissions.
Annals of Emergency Medicine. 2009;54(3):368-78.
227.

Gakhar B, Spencer AL. Using Direct Observation, Formal Evaluation, and an

Interactive Curriculum to Improve the Sign-Out Practices of Internal Medicine Interns.
Academic Medicine. 2010;85(7):1182-8 10.097/ACM.0b013e3181da8370.

236
228.

Berkenstadt H, Haviv Y, Tuval A, Shemesh Y, Megrill A, Perry A, et al. Improving

handoff communications in critical care: utilizing simulation-based training toward process
improvement in managing patient risk. Chest. 2008;134(1):158-62.
229.

Petrovic MA, Aboumatar H, Baumgartner WA, Ulatowski JA, Moyer J, Chang TY, et

al. Pilot implementation of a perioperative protocol to guide operating room-to-intensive
care unit patient handoffs. Journal of Cardiothoracic and Vascular Anaesthesia.
2012;26(1):11-6.
230.

Bump G, Bost JE, Buranosky R, Elnicki M. Faculty member review and feedback

using a sign-out checklist: improving intern written sign-out. Academic medicine : journal of
the Association of American Medical Colleges. 2012;87(8):1125-31.
231.

Ryan S, O'Riordan JM, Tierney S, Conlon KC, Ridgway PF. Impact of a new electronic

handover system in surgery. International Journal of Surgery 2011;9(3):217-20.
232.

Thompson JE, Collett LW, Langbart MJ, Purcell NJ, Boyd SM, Yuminaga Y, et al.

Using the ISBAR handover tool in junior medical officer handover: a study in an Australian
tertiary hospital. Postgraduate Medical Journal. 2011;87(1027):340-4.
233.

Dankers C, Crevensten G, Miloslavsky E, Thompson R, Berube R, Turgeon T, et al.

Improving the quality of resident-to-resident hand offs: A method for developing and
evaluating

handoff

improvement

interventions.

Journal

of

advanced

nursing.

2010;Conference: 33rd Annual Meeting of the Society of General Internal Medicine
Minneapolis, MN United States. Conference Start: 20100428 Conference End: 20100501.
Conference Publication: (var.pagings). 25:S310-S1.

237
234.

Coutsouvelis J, Corallo CE, Dooley MJ, Foo J, Whitfield A. Implementation of a

pharmacist-initiated pharmaceutical handover for oncology and haematology patients
being transferred to critical care units. Supportive Care in Cancer. 2010;18(7):811-6.
235.

Craig R, Moxey L, Young D, Spenceley NS, Davidson MG. Strengthening handover

communication in pediatric cardiac intensive care. Paediatric Anaesthesia. 2011;22(4):7.
236.

Wilson A, Gibbons, C, Reeves, BC, Hodgson, B, Liu, M, Plummer, D, Krukowski, ZH,

Bruce, J, Wilson, J, Pearson, A. Surgical wound infection as a performance indicator:
agreement of common definitions of wound infection in 4773 patients. BMJ.
2004;329(7468):720.
237.

Mahood Q, Van Eerd D, Irvin E. Searching for grey literature for systematic reviews:

challenges and benefits. Research Synthesis Methods. 2014;5(3):221-34.
238.

Joober R, Schmitz N, Annable L, Boksa P. Publication bias: What are the challenges

and can they be overcome? Journal of Psychiatry & Neuroscience. 2012;37(3):149-52.
239.

Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of

Innovations in Service Organizations: Systematic Review and Recommendations. Milbank
Quarterly. 2004;82(4):581-629.
240.

Manser T, Foster S, Flin R, Patey R. Team Communication During Patient Handover

From the Operating Room: More Than Facts and Figures. Human Factors: The Journal of
the Human Factors and Ergonomics Society. 2013;55(1):138-56.
241.

Park W-W. A Review of research on Groupthink. Journal of Behavioral Decision

Making. 1990;3(4):229-45.
242.

Patton MQ. How to use qualitative methods in evaluation: Sage; 1987.

238
243.

Richardson JTE. Measures of Short-Term Memory: A Historical Review. Cortex.

2007;43(5):635-50.
244.

Miller GA. The magical number seven plus or minus two: some limits on our

capacity for processing information. Psychological Review. 1956;63(2):81-97.
245.

Health and Social Care Information Centre. Hospital Episode Statistics, Admitted

Patient Care - England, 2011-12 [NS] 2012 [cited 08.11.13]. Available from:
http://www.hscic.gov.uk/catalogue/PUB08288.
246.

McCulloch P, Morgan L, Flynn L, Rivero-Arias O, Martin G, Collins G, et al. Safer

delivery of surgical services: a programme of controlled before-and-after intervention
studies with pre-planned pooled data analysis. 2016. Report No.
247.

Battaglia M. Convenience Sampling. Encyclopedia of Survey Research Methods.

Sage Publications, Inc. Thousand Oaks, CA: Sage Publications, Inc. p. 149-50.
248.

Rodik P, Primorac J, editors. To use or not to use: Computer-assisted qualitative

data analysis software usage among early-career sociologists in Croatia. Forum Qualitative
Sozialforschung/Forum: Qualitative Social Research; 2015.
249.

Bryant A, Charmaz K. The SAGE handbook of grounded theory. Los Angeles: SAGE;

2010.
250.

Glaser BG, Strauss AL. The discovery of grounded theory: Strategies for qualitative

research: Transaction Publishers; 2009.
251.

Colvin JR. Raising the standard : a compendium of audit recipes for continuous

quality improvement in anaesthesia. 2nd ed. / edited by John R. Colvin. ed. London: Royal
College of Anaesthetists; 2006. 318 p. p.

239
252.

Robson C. Real World Research: Blackwell publishers Oxford; 2002.

253.

Graddol DE, Maybin JE, Stierer BE. Researching language and literacy in social

context. Multilingual Matters in association with the Open University1994.
254.

Hammersley M. Reading ethnographic research: A critical guide: Longman; 1990.

255.

Silverman D. Doing Qualitative Research: A practical handbook: SAGE Publications

Limited; 2013.
256.

Trochim WMK, Donnelly JP. The Research Methods Knowledge Base: Atomic

Dog/Cengage Learning.; 2008.
257.

Marshall MN. Sampling for qualitative research. Family Practice. 1996;13(6):522-6.

258.

Mays N, Pope C. Qualitative Research: Rigour and qualitative research. BMJ.

1995;311(6997):109-12.
259.

Lincoln YS, Guba EG. Naturalist inquiry1985.

260.

Gill P, Stewart K, Treasure E, Chadwick B. Methods of data collection in qualitative

research: interviews and focus groups. Br Dent J. 2008;204(6):291-5.
261.

Morse JM. Qualitative nursing research : a contemporary dialogue. Rev. ed. ed.

Newbury Park, Calif. ; London: Sage Publications; 1991.
262.

Fontana A, Frey J. The Art of Science ‘. The Handbook of Qualitative Research.

1994:361-76.
263.

Smith A, Mishra K. Interaction between anaesthetists, their patients, and the

anaesthesia team. British Journal of Anaesthesia. 2010;105(1):60-8.

240
264.

Pope C, Mays N. Qualitative research in health care. 2nd ed. ed. London: BMJ

books, 1999; 2000.
265.

Kerr MP. A qualitative study of shift handover practice and function from a socio-

technical perspective. Journal of Advanced Nursing. 2002;37(2):125-34.
266.

Schuman H, Presser S. The Open and Closed Question. American Sociological

Review. 1979;44(5):692-712.
267.

Gorden RL. Interviewing: Strategy, techniques, and tactics: Dorsey press New York;

1980.
268.

Whyte WF. Interviewing in field research. Field research: A sourcebook and field

manual. 1982:111-22.
269.

Louise Barriball K, While A. Collecting Data using a semi‐structured interview: a

discussion paper. Journal of Advanced Nursing. 1994;19(2):328-35.
270.

Ritchie J, Lewis J, Nicholls CM, Ormston R. Qualitative Research Practice: A guide

for social science students and researchers: Sage; 2013.
271.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method

for the analysis of qualitative data in multi-disciplinary health research. BMC Medical
Research Methodology. 2013;13:117-.
272.

Hollnagel E. The ETTO principle: efficiency-thoroughness trade-off: why things that

go right sometimes go wrong: Ashgate Publishing, Ltd.; 2012.
273.

Kluger MT, Bullock MFM. Recovery room incidents: a review of 419 reports from

the Anaesthetic Incident Monitoring Study (AIMS). Anaesthesia. 2002;57(11):1060-6.

241
274.

Van der Walt J, Webb R, Osborne G, Morgan C, Mackay P. The Australian Incident

Monitoring Study. Recovery room incidents in the first 2000 incident reports. Anaesthesia
and intensive care. 1993;21(5):650-2.
275.

Bothner U, Georgieff M, Schwilk B. The impact of minor perioperative anesthesia-

related incidents, events, and complications on postanesthesia care unit utilization.
Anaesthesia and analgesia. 1999;89(2):506-13.
276.

Dowding D. Examining the effects that manipulating information given in the

change of shift report has on nurses’ care planning ability. Journal of advanced nursing.
2001;33(6):836-46.
277.

Porath CL, Erez A. Overlooked but not untouched: How rudeness reduces

onlookers’ performance on routine and creative tasks. Organizational Behavior and Human
Decision Processes. 2009;109(1):29-44.
278.

Tourangeau R. Chapter 3, Remembering what happened: memory errors and

survey reports. The Science of Self-report: Implications for Research and Practice1999.
279.

Royal College of Surgeons of England. Safe Handover: Guidance from the Working

Time Directive Working Party. 2007. Report No.
280.

National Patient Safety Agency. Safe handover: Safe Patients. 2004.

281.

Royal College of Phycisians. Acute care toolkit 1 Handover. 2011.

282.

Mistry NK, Toulany A, Edmonds JF, Matlow A. Optimizing physician handover

through the creation of a comprehensive minimum data set. Healthc Quarterly. 2010;13
Spec No:102-9.

242
283.

Holten D, Van Wijk JJ. Visual Comparison of Hierarchically Organized Data.

Computer Graphics Forum. 2008;27(3):759-66.
284.

Landis JR, Koch GG. The measurement of observer agreement for categorical data.

Biometrics. 1977:159-74.
285.

Tabachnick BG, Fidell LS, Osterlind SJ. Using multivariate statistics2001.

286.

Cohen J. Statistical power analysis for the behavioral sciences: Academic press;

2013.
287.

Cowan N. The magical number 4 in short-term memory: a reconsideration of

mental storage capacity. The Behavioural and Brain Sciences. 2001;24(1):87-114; discussion
-85.
288.

Atkinson RC, Shiffrin RM. Human memory: A proposed system and its control

processes. Psychology of learning and motivation. 1968;2:89-195.
289.

Cowan N. What are the differences between long-term, short-term, and working

memory? Progress in brain research. 2008;169:323-38.
290.

Robertson E, Morgan L, New S, Pickering S, Hadi M, Collins G, et al. Quality

Improvement in Surgery Combining Lean Improvement Methods with Teamwork Training:
A Controlled Before-After Study. PloS ONE. 2015;10(9):e0138490.
291.

Robertson ER, Hadi M, Morgan LJ, Pickering SP, Collins G, New S, et al. Oxford

NOTECHS II: a modified theatre team non-technical skills scoring system. PloS ONE.
2014;9(3):e90320.

243
292.

Morgan L, Robertson E, Hadi M, Catchpole K, Pickering S, New S, et al. Capturing

intraoperative process deviations using a direct observational approach: the glitch method.
BMJ Open. 2013;3(11):e003519.
293.

Pickering SP, Robertson ER, Griffin D, Hadi M, Morgan LJ, Catchpole KC, et al.

Compliance and use of the World Health Organization checklist in UK operating theatres.
British Journal of Surgery. 2013;100(12):1664-70.
294.

McCulloch P, Morgan L, New S, Catchpole K, Roberston E, Hadi M, et al. Combining

Systems and Teamwork Approaches to Enhance the Effectiveness of Safety Improvement
Interventions in Surgery: The Safer Delivery of Surgical Services (S3) Program. Annals of
Surgery. 2015.
295.

Flynn LC, McCulloch PG, Morgan LJ, Robertson ER, New SJ, Stedman FE, et al. The

Safer Delivery of Surgical Services Program (S3): Explaining Its Differential Effectiveness and
Exploring Implications for Improving Quality in Complex Systems. Annals of Surgery. 2015.
296.

Yao GL, Novielli N, Manaseki-Holland S, Chen Y-F, van der Klink M, Barach P, et al.

Evaluation of a predevelopment service delivery intervention: an application to improve
clinical handovers. BMJ Quality & Safety. 2012;21(Suppl 1):i29-i38.
297.

Logie R, Law A, Trawley S, Nissan J. Multitasking, working memory and

remembering intentions. Psychologica Belgica. 2010;50(3-4).
298.

McHorney CA, Ware Jr JE, Lu JR, Sherbourne CD. The MOS 36-item Short-Form

Health Survey (SF-36): III. Tests of data quality, scaling assumptions, and reliability across
diverse patient groups. Medical Care. 1994:40-66.
299.

Carroll JS, Williams M, Gallivan TM. The ins and outs of change of shift handoffs

between nurses: a communication challenge. BMJ Quality & Safety. 2012;21(7):586-93.

244
300.

de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester MA.

Development and validation of the SURgical PAtient Safety System (SURPASS) checklist.
Quality and Safety in Health Care. 2009;18(2):121-6.
301.

Spear S, Bowen HK. Decoding the DNA of the Toyota production system. Harvard

Business Review. 1999;77:96-108.
302.

McCulloch P, Kreckler S, New S, Sheena Y, Handa A, Catchpole K. Effect of a “Lean”

intervention to improve safety processes and outcomes on a surgical emergency unit. BMJ.
2010;341.
303.

Fourcade A, Blache J-L, Grenier C, Bourgain J-L, Minvielle E. Barriers to staff

adoption of a surgical safety checklist. BMJ Quality & Safety. 2011:bmjqs-2011-000094.
304.

Adair JG. The Hawthorne effect: A reconsideration of the methodological artifact.

Journal of applied psychology. 1984;69(2):334.
305.

Iedema R, Merrick ET, Kerridge R, Herkes R, Lee B, Anscombe M, et al. Handover--

Enabling Learning in Communication for Safety (HELiCS): a report on achievements at two
hospital sites. The Medical Journal of Australia 2009;190(11 Suppl):S133-6.
306.

Nagpal K, Vats A, Ahmed K, Vincent C, Moorthy K. An Evaluation of Information

Transfer Through the Continuum of Surgical Care A Feasibility Study. Annals of Surgery.
2010;252(2):402-7.
307.

Horwitz LI, Krumholz HM, Green ML, Huot SJ. Transfers of patient care between

house staff on internal medicine wards: a national survey. Archives of Internal Medicine.
2006;166(11):1173-7.

245
308.

Lilford RJ, Brown CA, Nicholl J. Use of process measures to monitor the quality of

clinical practice. BMJ. 2007;335(7621):648-50.
309.

Greenberg CC, Regenbogen SE, Studdert DM, Lipsitz SR, Rogers SO, Zinner MJ, et al.

Patterns of communication breakdowns resulting in injury to surgical patients. J Am Coll
Surg. 2007;204(4):533-40.
310.

Stein LI, Watts DT, Howell T. The doctor–nurse game revisited. New England

Journal of Medicine. 1990;322(8):546-9.
311.

Academy of Medical Royal Colleges. A Clinician’s Guide to Record Standards – Part

2: Standards for the structure and content of medical records and communications when
patients

are

admitted

to

hospital

2008

[cited

29.11.11].

Available

from:

http://www.rcplondon.ac.uk/sites/default/files/clinicians-guide-part-2-standards_0.pdf.
312.

Good medical practice : guidance for doctors. [London]: General Medical Council;

2006. p. 44 p.
313.

Passing the baton of care – the patient relay. Office of the Safety and Quality

Council, 2005. Report No.
314.

Clark CJ, Sindell SL, Koehler RP. Template for Success: Using a Resident-Designed

Sign-out Template in the Handover of Patient Care. Journal of Surgical Education.
2011;68(1):52-7.
315.

Buckley A. Nursing handover for adult patients guidelines: Conway & Denbighshire

NHS

Trust;

2006

[cited

29.11.11].

Ref

No:

G009:[Available

http://www.wales.nhs.uk/sitesplus/documents/861/Additional%20Info%20048.pdf.

from:

246
316.

Royal College of Physicians. Acute care toolkit 1: Handover 2011 [cited 29.11.11].

Available

from:

handover.pdf.

http://www.rcplondon.ac.uk/sites/default/files/acute-care-toolkit-1-

247

Appendix A
Table 20 Data extraction protocol for systematic review
CONTEXT
Number of hospitals
Medical speciality setting
Type of handovers
STUDY TYPE
Study design
Timeline (observation, intervention and follow-up)
Outcome measures
INTERVENTION TYPE
Person
Teamwork training (TwT) classroom
TwT coaching
Video-reflexive techniques
Medical supervision
Information System
Standard Operating Procedures (SOP/protocol)
Minimum dataset (including checklists)
Mnemonics
Wider System
Information Technology (IT)
Continuous Process Improvement (CPI)
OUTCOMES
Measures of information transfer (information transfer, error, forgotten tasks)
Measures of satisfaction with the process (staff and patient)
Measures of compliance with the pre-specified protocol for the handover
Duration (handover length, time to treatment and overtime requirements)
Clinical outcomes (adverse events (AE) and patient outcomes)
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Information: mnemonic; SOP/Protocol; minimum dataset

Table 21 Studies categorised by intervention
Outcomes:
Information:
Adverse events (AE) and Patient Information transfer (Info); Erroroutcome data (PoD)
data/investigation/tasks (Error) and
Forgotten tasks (Forgot)

Compliance:
Legibility of handover (Legibility);
Teamwork;
Observation
data
(Observation); Tasks during handover
(Task) and Use of intervention (Use)

(232)

-

Info: increased from 9.2-10.4 (p=0.004)

-

(213)

-

-

-

(223)

-

Info: missing or wrong information
decreased from 3.4-1.2 (p=0.003)

(153)

-

Info: omissions decreased from 6.33- Observation:
technical
errors
2.38 (p=<0.0001)
decreased 6.24-5.57 (p=<0.0001)

(235)

-

Info: omission from 36.8-15.7 (NS)

Observation: interruptions decreased
4-1

(210)

-

-

Use: no change
Observation: omissions decrease from
2.09-1.07 (NS)
Team performance: no change

(151)

PoD: no change

Error: no change (NS)

(234)

-

Info: omissions decrease from 4-0.45
(p=<0.0001)
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(218)

PoD: ‘A&C events’: reduced from
63/6months to 36/6months (NS)

-

(215)

AE: improved (NS)

-

Observation: improved (NS)

(212)

-

Info: no change

Observation: no change

(233)

AE: no change

Info: 14.5-52.3% (p=<0.01)

-

(225)

PoD: Other outcomes (CPR, ECMO,
acidosis) decreased 24-12% (p=<0.001)

-

PoD: no change

-

-

(227)

-

Info: improved transfer using the SIGNInfo: improved transfer using the SIGNOUT (p=<0.001) others (p=0.02)
OUT (p=<0.001) others (p=0.02)
Error: accuracy improved (p=0.001)

(217)

AE: decreased from 23 to 2

Info: improved (to 85%)

Use: completed checklists: 1/30 to
23/46

PoD: no change

Forgot: no change

Legibility: no change

(228)

-

Info: all improved (p=<0.0001)

Observation: no change
Tasks: no change

(216)

-

Info: decrease in omissions: 77-94%,
30-72%

(226)

(211)
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(220)

-

Info: improved 73-93% (p=<0.01)

(230)

-

Info: mean summary score 6.7-4.9
(p=0.007)

(229)

-

-

Observation: parallel conversations,
11.5-3 (p=<0.001); Info: 78-84%
(p=0.02)

1/8 (12%)

10/16 (63%)

3/13 (23%)

-

Info: omissions decreased from 6.33- Observation:
technical
errors
2.38 (p=<0.0001)
decreased 6.24-5.57 (p=<0.0001)

PoD: no change

Error: no change (NS)

(212)

-

Info: no change

Observation: no change

(233)

AE: no change

Info: 14.5-52.3% (p=<0.01)

-

AE: no change

Error: order errors p=0.003

-

-

Info: improved transfer using the SIGNInfo: improved transfer using the SIGNOUT (p=<0.001) others (p=0.02)
OUT (p=<0.001) others (p=0.02)
Error: accuracy improved (p=0.001)

PoD: no change

Forgot: no change

Person: TwT classroom; TwT coaching; video-reflexive;
medical supervision

Summary
(153)

(151)

(224)

(227)
(211)

-

Observation: omissions decrease from
2.09-1.07 (NS)
Teamwork: no change

Legibility: no change
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-

Info: all improved (p=<0.0001)

(230)

-

Info: mean summary score 6.7-4.9
(p=0.007)

-

-

Observation: parallel conversations,
11.5-3 (p=<0.001); Info: 78-84%
(p=0.02)

0/4 (0%)

7/10 (70%)

3/9 (33%)

(213)

-

-

-

(219)

-

Forgot: no change

-

(231)

PoD: reduction in length of stay
0
(p=0.047)

-

(233)

AE: no change

Info: 14.5-52.3% (p=<0.01)

-

(222)

0

Info: presence of vital components
(p=<0.01)

(214)

0

0

(226)

PoD: no change

(229)
Summary
Wider system: Continuous process improvement
(CPI); IT

Observation: no change
Tasks: no change

(228)

Use: no change
-

252

Info: improved transfer using the SIGNOUT (p=<0.001) others (p=0.02)
Info: improved transfer using the SIGNError - data/ investigations/ tasks: OUT (p=<0.001) others (p=0.02)
accuracy improved (p=0.001)

(227)

-

(221)

Use of intervention: EMR usage from
Info: no change
37-81%, 14-39%

Use: EMR usage from 37-81%, 14-39%

PoD: no change

Forgotten tasks: no change

-

1/5 (20%)

4/7 (57%)

1/3 (33%)

(211)
Summary
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APPENDIX B
Interview study: interview schedule

Thank you for agreeing to be part of this interview study. This interview will be recorded so
that it can be transcribed for accurate content analysis. The audio file will be coded and
stored anonymously.
The interview should last around 20 minutes. If you would like any question to be explained
further; please just ask. There are no ‘right’ answers to these questions; I am keen to hear
your opinion.
Throughout this interview, I will be referring to the post-operative handover. I define this
as the point at which the patient is transferred from theatre to recovery, with a verbal
information exchange occurring between the anaesthetist and recovery nurse along with
transfer of responsibility for the patient. Do you have any questions in relation to this? Are
you ready to commence the interview?
1

To start with; can we just run through a few things about your background?

1.1

How long have you worked at the NOC?

2

We are going to consider your role and responsibilities in relation to the post-

operative handover process.
2.1

How would you describe your role in the post-operative handover?

2.2

What do you consider to be your responsibilities in the post-operative handover?
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3

We are now going to think about the post-operative handover as a whole

3.1

If you could step back from this particular hospital and consider all of your

experiences; can you describe an ideal post-operative handover?
3.2

Now, could you describe a ‘bad’ post-operative handover?

3.3

If you were now to translate this to the NOC; can you describe an ideal handover

here?

4

If we now move on to consider the people who you think should be involved in the

post-operative handover.
4.1

Who do you consider to be essential in the post-operative handover process?

5

We are now going to focus on the content of the verbal handover.

5.1

What information points do you consider to be essential for all recovering

patients?
5.2

The list in front of you contains a summary of handover guidelines; would you like

to add anything from this list to your suggestions above?
5.3

How many information points do you think can be realistically remembered

following a verbal post-operative handover?

6

We are now going to consider the order of verbal information handover.

6.1

How important is the order in which information is handed over?
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6.2

If you were to order the list of essential handover information which you created

above, how would you go about it?

7

If we now consider factors other than the content of the verbal handover:

7.1

Are there any ‘unspoken’ rules which are currently followed during the post-

operative handover?
7.2

If you were to define some ground rules to ensure a safe post-operative handover

what would they be?
7.3

Like before, can you have a look at the list in front of you and highlight any rules

which you consider to be important?

8

Concluding question

8.1

If you were to summarise the top three things which are essential for safe post-

operative handover, what would they be?
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APPENDIX C
Table 22 Information point prompt sheet for interview study from literature

Information points
This list of information points was shown to the interviewees after they had time to
respond to the question: ‘What information points do you consider to be essential for all
recovering patients?’
-

Advanced directives & DNR (311)
Airway (151, 251)
Allergies (123, 251, 311)
Anaesthetic technique (123, 151, 251)
Analgesia plan (123)
Antibiotic plan (123, 151)
Blood loss (123)
Blood products (151)
Charts analgesia (251)
Charts documentation of post-operative plan (251)
Charts fluid (251)
Charts medication (251)
Condition of skin
Contact number for any surgical problems (306)
Contact number of person in case of anaesthetic problem (123, 306)
Current location (54, 282, 311)
Current status of patient (54, 123, 306)
Date (311)
Date of admission (282, 306, 311)
Date of birth (151, 282)
Diagnosis (151, 282, 311)
Discharge/ transfer planning
DVT prophylaxis (123)
Escalation plan(282, 311)
Explanation of the process to the patient (311)
Expected date of discharge (282, 311)
Gender (311)
Hemodynamic (151)
Infusions (151)
Input/output (151)
Intra-operative anaesthetic course + complications (123)
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-

Intra-operative surgical course and any complications (123)
Medical record number (MRN) (282, 311)
Medication plan - drugs to be re-started (123, 282)
Monitoring and range for physiological parameters e.g. BP, urine output (123)
Mental state (311)
NG tube and feeding plan (123)
NHS number (311)
On-going plan (311)
Operation (123, 151, 251)
Patient at high risk (311)
Patient details (123, 151, 311)
Patient name (54, 151, 251, 282, 306)
Plan for continuous invasive monitoring if required (123, 251)
Plan for intravenous fluid (123)
Plan for tubes and drains (123)
Post-operative investigations (123)
Responsible consultant surgeon (306, 311, 312)
Risks/ warnings (311)
Subjective information about the patient’s concerns (313)
Tasks to be done (282, 311)
TEE/ECHO (151)
Theatre number (251)
Underlying medical disorder (123, 151, 251, 282)
Ventilation (151)
What to expect in recovery (123, 279)
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Table 23 Rule point prompt sheet for interview study from literature

Suggested rules
This list of information points was shown to the interviewees after they had time to
respond to the question: ‘If you were to define some ground rules to ensure a safe postoperative handover what would they be?’
-

Accurate (314)

-

Bleep free (54, 306)

-

Brief (delivery) (68)

-

Environmental factors – interruptions (54, 68, 282, 306)

-

Focused and structured, one speaker at a time (306)

-

Level of urgency/explicit timings (54, 282)

-

Non-essential work stop (306)

-

Note taking mandatory (315)

-

Opportunity to ask questions (306)

-

Relevant & succinct (54)

-

Respectful listening (68)

-

Recommend or request more information(282)

-

Mnemonic to frame information handover e.g. SBAR (Situation, Background,
Assessment, Recommendation) (281, 315)

-

Who is responsible? (282, 316)
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Table 24 Super-categories of information in handover
ABC, airway, blood loss, blood products, breathing, circulation,
current status of patient, escalation plan, haemodynamic, how
1. ABC
they are recovering from the anaesthetic, input & output, patient
at high risk, ventilation
Anaesthetic, anaesthetic plan, anaesthetic technique, condition of
skin, contact number of person in case of anaesthetic problem,
infusions, intra-operative anaesthetic course & complications,
2. Anaesthetic
intra-operative analgesics, intra-operative events, intra-operative
fluids, intra-operative medication, intra-operative fluid
management, intra-operative antibiotics
charts analgesia, charts documentation of post-operative plan,
charts fluid, charts medication, documentation of post-operative
plan, DVT prophylaxis, fluid plan, medication plan/drugs to be re3. Documentation
started, ng tube and feeding plan, plan for intravenous fluid, plan
for tubes and drains
current location, date, date of admission, discharge & transfer
planning, expected date of discharge, family members needed in
recover, hearing aid, operation finish time, positioning,
4. Logistics
responsible consultant surgeon, theatre number, explanation of
the process to the patient
Allergies, analgesia plan, anaphylaxis, antibiotic plan, assistance
5. Past medical
required, diagnosis, mental state, risks & warnings, subjective
history
information about the patient’s concerns, underlying medical
disorder
monitoring and range for physiological parameters, neurovascular
observations, observations, plan for continuous invasive
6. Monitoring
monitoring, specific concerns compartment syndrome, transfusion
trigger, what to expect in recovery
7. Patient
Age, date of birth, gender, medical records number, NHS number,
demographics
patient details, patient identity, patient name
8. Documentation
advanced directives & DNR
contact number of person in case of surgical problems,
immobilisation plan, intra-operative surgical course &
9. Surgical
complications, length of procedure, on-going plan, operation, side
of the operation, post-operative investigations, tasks to be done
10. Monitoring
TEE & ECHO
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APPENDIX D
Table 25 Super and sub categories, information points for all respondents (n=25)
Super-category

Sub-category

Statement

With sheet

(%)

(%)

0

12%

0%

7

20

28%

80%

blood loss

11

19

44%

76%

blood products

4

19

16%

76%

breathing

1

0

4%

0%

circulation

1

0

4%

0%

0

5

0%

20%

escalation plan

1

8

4%

32%

hemodynamic

1

13

4%

52%

1

0

4%

0%

input & output

1

12

4%

48%

patient at high risk

0

15

0%

60%

ventilation

1

7

4%

28%

2

9

10%

36.%

Statement

With sheet

ABC

3

airway

ABC

current status of
patient

how they are
recovering from the
anaesthetic

Sum

13
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anaesthetic

1

0

4%

0%

anaesthetic plan

1

0

4%

0%

12

18

48%

72%

0

10

0%

40%

2

15

8%

60%

1

16

4%

64%

11

19

44%

76%

5

0

20%

0%

1

0

4%

0%

2

0

8%

0%

1

0

4%

0%

1

0

4%

0%

1

0

4%

0%

3

6

12%

24%

anaesthetic
technique
condition of skin
contact number of
person in case of
anaesthetic problem
infusions
intra-operative
Anaesthetic

anaesthetic course
& complications
intra-operative
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APPENDIX E

Figure 37 Post-operative handover survey
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Figure 38 Post-operative handover project: update 1
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Figure 39 Post-operative handover project: update 2
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Figure 40 Post-operative handover project: update 3
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Figure 41 Presentation to Nuffield Department of Anaesthetics Grand Rounds, July 2012
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