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1 - Introduction 

GENERAL INTRODUCTION
In healthcare we strive to provide the highest possible quality of care. The 
Institute of Medicine defined quality care as: safe, effective, patient centered, 
timely, efficient, and equitable.1 The quality aspect safety (“the prevention 
of harm to patients”)2 has received considerable attention since the begin-
ning of this century, resulting in quality and safety improvement initiatives 
worldwide.3-5 Even though healthcare professionals work together with the 
intention to provide safe care, medical errors still threaten patient safety.6,7 
Medical errors can originate at any moment during the care for a patient and 
with various underlying causes. In the systems theory the underlying causes 
for these errors are to be found in the design of the system of care where 
the healthcare professionals work in.8,9 A system that is complex because 
tasks are divided among several healthcare professionals that have to work 
together as a team to provide high quality and safe care.10 This system has 
to enable the healthcare professionals to deliver safe care. According to the 
systems theory, errors occur because there has been a breakdown in the 
defenses, barriers and safeguards that have to prevent errors from occur-
ring. A safe system of care therefore: (1) prevents errors from occurring; (2) 
learns from the errors that do occur; and (3) is built on a culture of safety 
that involves healthcare professionals, patients and their families.1

Clinical scenario
Imagine a patient that is admitted to the hospital through the Emergency 
Department (ED). Next, suppose this patient has an operation and postop-
eratively stays at the Intensive Care Unit (ICU) for one day. The patient is 
then transferred to a general ward and after three days is discharged home. 
To ensure continuity of care, clinical information is communicated at least 
30 times at: five interdepartmental handovers, 10 physician shift handovers 
and 15 nursing shift handovers. Next, let’s assume the same patient also 
gets prescribed six different medications that have to be administered three 
times a day, this results in 90 medication preparation and administration 
moments. Together, the communication moments at handover of care and 
the medication preparation and administration moments add up to a stag-
gering 120 opportunities for error during a 5-day admission to the hospital 
for these two activities alone. 

From research and sentinel event analysis we know that the two processes 
described in this clinical scenario: (1) communication moments at hand-
over of care and (2) the medication process, have a particular high potential 
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for error. Not surprisingly, a lot of interventions to improve the quality and 
safety of these processes have emerged.11-14 When it comes to improving 
quality and safety, system changes are most often developed and imple-
mented through a pragmatic approach in reaction to incidents that occur 
and individual success stories of others.15 In clinical care this would not be 
tolerated, a clinical treatment will only be accepted in practice if rigorous 
evidence of effectiveness from clinical trials can be presented.15, 16 In addi-
tion to 120 opportunities for error, the clinical scenario is also about 120 
moments where we expect healthcare professionals to ‘do the right things 
right”17. If we ask our healthcare professionals to apply all kinds of safety 
practices for 120 times without evidence of their effectiveness, this may 
result in reluctant clinicians as well as wasting valuable resources. There-
fore, a structured approach for the development, evaluation and imple-
mentation of quality improvement initiatives is needed. 

Evidence-based quality improvement 
To improve the quality and safety of processes in healthcare we need to gain 
insight into the circumstances and situations that lead to the occurrence of 
unsafe situations. To analyze the causes of medical errors the Yorkshire 
contributory factors framework is a useful instrument.18 This instrument is 
an empirically developed framework to identify the factors that contribute 
to medical errors (Figure 1). The framework presents a variety of possible 
contributory factors at a number of different levels (active failures, situ-
ational factors, local working conditions, and organizational and external 
latent factors). For example, a medication error that occurs in two different 
settings may result in the same adverse event, e.g. an overdose, but the 
underlying causes may differ, or contributory factors, These local circum-
stances are important factors to consider before designing and imple-
menting a quality and safety improvement intervention.19 In one setting the 
error may be due to a lack of education, where in another setting it may be 
due to failing equipment. To take this a little further, usually it is not just 
one factor that causes an error to occur, but a combination of factors. If we 
are able to determine what combination of factors causes errors to occur 
in a specific local context, we can tailor the interventions to these specific 
factors and context. Through iterative development and evaluation of the 
interventions we can achieve increased evidence of effectiveness of inter-
ventions as well as insight in potential barriers and facilitators for imple-
mentation.20
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Active failures

Situational Factors

Local Working Conditions

Figure 1. Yorkshire Contributory Factors Framework 
   (Lawton et al, BMJ Q&S, 2012) 

Latent/Organisational Factors

Latent/External Factors
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Just like in clinical care, interventions to improve the quality and safety 
of healthcare should be based on an analysis of the causes (‘diagnosis’), 
with evidence of the effectiveness of interventions (‘treatment’) combined 
with the local context of the environment it is implemented in (‘the indi-
vidual patient characteristics’). Through monitoring and further adaptation 
of the system, continuous evidence-based quality improvement (EBQI) can 
be achieved.

Therefore we hypothesize that effective improvement of quality and safety 
contains the following ingredients: 1) analysis and insight into the factors 
that contribute to the causes of errors, 2) the acknowledgement of local 
circumstances and involvement of clinical leaders and end-users for the 
development of tailored local interventions, 3) evidence of effectiveness 
of interventions, and 4) indicators to continuously measure and improve 
quality and safety.

Aim of the thesis
The aim of the research in this thesis is to further explore the required 
ingredients for EBQI of two processes with a high potential for errors: the 
medication process and handover of care. 

OUTLINE OF THE THESIS
This thesis is subdivided into two sections with research on medication 
safety in part I and research on safe handover of care in part II.

PART I  Medication safety
The first part of this thesis consists of five studies on medication safety. 
Given the high number of medication errors, many practices have emerged 
in the past decade to increase the safety of the medication process. Even 
though high-quality evidence of effectiveness of these practices is limited, 
they are increasingly being incorporated into hospital policies. Chapter 2 
describes the results of a qualitative study into nurses’ experiences with and 
perspectives on medication safety practices. An often mentioned causative 
factor for medication administration errors are: interruptions and distrac-
tions during medication preparation and administration. In Chapter 3 we 
present the results of an observational study that examines the frequency 
and duration of interruptions and distractions during medication adminis-
tration rounds, identifies the causes of the interruptions and distractions 
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and compares whether or not there are any differences between surgical 
and non-surgical units. Wearing drug round tabards during medication 
rounds is a widespread, inexpensive intervention that is thought to reduce 
the number of interruptions during drug rounds and medication adminis-
tration errors, however robust evidence for their effectiveness is lacking. 
In Chapter 4 the effectiveness of drug round tabards on interruptions, 
distractions and medication administration errors is evaluated in a mixed 
method before-after study. Finally, in order to monitor and further improve 
the safety of the medication process it is necessary to be able to contin-
uously measure performance in a feasible way. In Chapters 5 and 6 two 
instruments to monitor the safety of the medication process are explored. 
Chapter 5 explores the availability of indicators (structure, process and 
outcome) for the safety of the medication preparation and administration 
process through a systematic review of the literature. In Chapter 6, the diag-
nostic accuracy of (a pediatric) trigger tool to detect medication errors is 
examined in a cross-sectional study.

PART II  Safe handover of care
The second part of the thesis contains three studies on nursing handover. 
Communication failures threaten patient safety, especially at moments 
when care is handed over from one healthcare professional to another. 
Nursing shift handover is such a moment when adequate communication is 
critical for continuity of care. If clinically relevant information is shared accu-
rately and in a timely manner it may prevent adverse events, errors, inappro-
priate treatment and delay and omission of care. Therefore it is important 
to find out what constitutes an effective nursing handover style. Chapter 7 
describes the results of a Cochrane systematic literature review into the 
effectiveness of different nursing handover styles. Chapter 8 presents the 
development of a evidence-based local blueprint for nursing shift hand-
over using a formal evidence-based consensus procedure. In Chapter 9 the 
The effectiveness of the blueprint is evaluated in an implementation study 
using an interrupted time series design 

Chapter 10 concludes this thesis with a summary of the findings and 
a general discussion on future perspectives that puts the results of the 
studies on medication safety and handover of care into the broader context 
of EBQI. 
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Abstract
Aim
To explore nurses’ experiences with and perspectives on preventing medica-

tion administration errors.

Background
Insight into nurses’ experiences with and perspectives on preventing medica-

tion administration errors is important and can be utilized to tailor and imple-

ment safety practices.

Methods
A qualitative interview study of 20 nurses in an academic medical center was 

conducted between March and December of 2011.

Results 
Three themes emerged from this study: (1) nurses’ roles and responsibilities 

in medication safety: aside from safe preparation and administration, the 

clinical reasoning of nurses is essential for medication safety; (2) nurses’ 

ability to work safely: knowledge of risks and nurses’ work circumstances 

influence their ability to work safely; and (3) nurses’ acceptance of safety 

practices: advantages, feasibility and appropriateness are important incen-

tives for acceptance of a safety practice.

Conclusions 
Nurses’ experiences coincide with the assumption that they are in a pre-emi-

nent position to enable safe medication management; however, their ability to 

adequately perform this role depends on sufficient knowledge to assess the 

risks of medication administration and on the circumstances in which they work.

Implications for nursing management 
Safe medication management requires a learning climate and professional 

practice environment that enables further development of professional 

nursing skills and knowledge.

Keywords: medication errors, nurse, nursing process, quality improvement, 

safety management.
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INTRODUCTION
Medication safety is important because medication errors (MEs) are the 
most common type of medical error and are associated with consider-
able health care expenses.1,2 A ME is defined as ‘any preventable event that 
may cause or lead to inappropriate medication use or patient harm while 
the medication is in the control of the health care professional, patient 
or consumer’.3 Estimates of the incidence of MEs vary between 5% and 
25% of all medication administrations.2,4-6 One-third of all MEs that cause 
harm to patients arise during medication preparation and administration.7-9 
These medication administration errors (MAEs) occur when one or more 
of the seven rights of medication administration (right patient, right drug, 
right dose, right time, right route, right reason and right documentation) are 
violated.10,11 The medication administration process is error-prone because 
of the many environmental and workload issues encountered by nurses.12-16 
However, nurses are in a key position to identify, intercept and correct errors 
before they affect patients.17 Evidence indicated that nurses were respon-
sible for 86% of all ME interceptions, regardless of the error origin.7 MEs are 
also used as a nurse-sensitive indicator of quality and safety of care.18 
Given the high number of MAEs, many practices have emerged in the past 
decade to increase the safety of the medication administration process. 
These practices include e-learning, medication education, protocols and 
visual reminders, double checking, dedicated medication nurses, interrup-
tion protection, and electronic systems.19-21 The evidence of effectiveness of 
these practices is generally weak, with bar-coded medication administration 
being promoted as the most effective method for reducing MAEs.19,21,22,25 
Although high-quality evidence is limited, these practices are being increas-
ingly incorporated into hospital policies. Nevertheless, nurses’ adherence to 
safety practices is a problem.6,23-26 Little is known regarding the experiences 
and perspectives of nurses in the prevention of MAEs and the application 
of safety practices. Knowledge of these experiences and perspectives is 
important for tailoring safety practices to experienced barriers and facili-
tators and realizing an adequate level of implementation. Therefore, this 
study aimed to learn more about nurses’ experiences with and perspectives 
on preventing MAEs.
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METHODS
Setting and context
The study was conducted at the Academic Medical Center (AMC), a tertiary 
care university hospital in Amsterdam, The Netherlands. Each 30-bed 
ward has a medication room where medications are stored and prepared 
for administration by nurses. Physicians prescribe the medication through 
an electronic prescribing system. All prescriptions and administrations are 
documented in a paper-based medication administration file. Each nurse 
has designated patients for whom he/she prepares and administers medi-
cations.

Participants
We performed a qualitative exploratory study of nurses. To obtain a broad 
perspective on the subject from the management as well as the opera-
tional level, purposive sampling aimed at a high level of heterogeneity was 
utilized. Initially, nursing managers, their quality and safety innovators, and 
nursing ward managers were approached by e-mail by the two researchers, 
with the request to participate in a study on practices to improve medica-
tion safety. Snowball sampling was then used to obtain the names of other 
nurses from different departments, representing different levels of training 
and seniority as well as varying attitudes towards medication safety prac-
tices. To be included in the study, participants were required to be registered 
nurses. All nurses were requested by e-mail to participate. This process 
continued until saturation was reached.

Data collection
Semi-structured individual interviews (n = 20) were conducted by MS 
and AO between March and December 2011, with each interview lasting 
approximately 60–90 minutes. The semi-structured interviews allowed 
the participants to speak freely with structured guidance from the inter-
viewer using a topic list. The topic list was based on literature by Grol, which 
states that when planning changes in clinical practice, potential barriers 
and facilitators regarding the nature of the innovation; characteristics of 
the professionals involved; and the social and organizational context need 
to be addressed.27,28 The initial topic list was narrowed in scope twice after 
collecting and analyzing the data from 9 and 12 interviews (Appendix 1). 
Towards the end of the interview, the participants were asked to reflect on 
various safety practices (Appendix 1). All participating nurses received an 
email explaining the purpose of the interview, the guarantee of anonymity 
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and the possibility to refrain from participation at any time. Participants 
were reassured that the aim of the study was to obtain the nurses’ personal 
perspectives and opinions on, as well as their experiences with, medication 
safety policies and practices and not to evaluate the department. The inter-
view process was explained and written informed consent was obtained 
from all participants. With the nurses’ consent, the interviews were recorded 
and transcribed verbatim. 

Data analysis
Data analysis was performed in parallel with the interviewing process by 
M.S and A.O, according to guidelines for qualitative research and using 
MAXQDA10 software.29,30 The interviews were coded independently after 
each interview, and codes were compared and discussed until consensus on 
a coding tree was reached. Coding and consensus meetings were performed 
iteratively for the first 15 interviews, and coding of the remaining five inter-
views was divided, with one author coding and the other author reviewing. 
Through consensus meetings, the most relevant themes related to nurses’ 
experiences with and perspectives on preventing MAEs were identified. 
Finally, the text fragments were sorted and analyzed according to the iden-
tified themes. The other two co-authors verified and supported the process 
and peer-reviewed the results.

Ethical approval
Ethical approval was not considered necessary by the Institutional Review 
Board of the Academic Medical Centre at the University of Amsterdam, 
according to the Dutch Medical Ethics Law.

RESULTS
In total, 20 nurses were approached and all participated voluntarily. There 
were 15 females and five males, with a mean age of 43 years (range 27–61) 
representing nurses with different experience levels: nurse directors (n = 2), 
nurse quality innovators (n = 2), nursing ward managers (n = 3), senior nurses 
(n = 5) and regular nurses (n = 8). Of the participating nurses, only senior 
and regular nurses were directly involved in medication preparation and 
administration. Three specific themes emerged from the analyzed material: 
(1) the nurses’ roles and responsibilities in medication safety, (2) the nurses’ 
ability to work safely in daily practice and (3) the nurses’ acceptance of 
safety practices. 
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Nurses’ roles and responsibilities in medication safety
Nurses feel responsible for safely preparing and administering medica-
tion, but they also feel they have a role in the continuous assessment of 
a patient’s condition in relation to the medications prescribed. This role is 
expected of them, and they are appreciated for it. 

Nurses’ strong feelings of responsibility 
All of the nurses felt responsible for their patients and for the medications 
they administer. Many nurses indicated the importance of being alert and of 
working precisely when handling medication.

“ You just have to look carefully, you always have to look carefully on 
the medication order, what it says, what is prescribed, what dosage 
for which patient’ . (WN15*)

“ Concentration is very important; to concentrate on what is on the 
prescription, what you are getting from the drawers, so that you can 
work uninterrupted’ . (WN14)

 
Some nurses mentioned that they feel very responsible because they are the 
individuals who administer medications; but that this responsibility also makes 
them feel vulnerable because they feel personally responsible for MEs. 

“ Medication is something people are afraid of making mistakes with, 
afraid to give the wrong medication; afraid to be held accountable for. 
The biggest fear is to give something that kills someone. You don’t 
want that on your conscience of course’ . (WN17)

Nurses’ pivotal role
In addition to working precisely with medications, nurses consider that they 
play a pivotal role in the medication process and, consequently, in medica-
tion safety. Although the physician is responsible for prescribing medica-
tions, the nurses indicated that clinical reasoning is expected of them; they 
check the prescribed medications thoroughly and evaluate the prescribed 
medications in relation to the actual condition of the patient. In addition, 
they mentioned that the physicians appreciate them for taking on this role. 

*WN = ward nurse (senior nurses and regular nurses), 

  NS = nursing supervisor (nurse directors, nurse quality innovators and nursing ward managers).
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“ But also the clinical reasoning, if a patient is hypotensive and you as 
a nurse are just giving the medications groundless, than you cannot 
give full responsibility for that to the physician just because a patient’s 
vitals are incidentally different’ . (WN14)

“ Sometimes patients have low blood pressure and we still have the 
prescriptions for medications to lower the blood pressure. It is our 
task, that we should see that a patient has a low blood pressure, 
should we give the blood pressure reducer. But sometimes it does go 
wrong, and a patient ends up in ICU because a nurse didn’t see that.....
and yes that is difficult because where does our responsibility for a 
task end?’ (WN20)

“ I think that the nurse as well as the physician should look at things 
like: I see that patient still takes three pain medications, is that still 
necessary? Or also with medications that were temporarily stopped. 
Those are usually the more experienced nurses that say that’ . (WN20)

This expectation is also endorsed by the nursing supervisors.

“ I think people have to think for themselves, if a patient is vomiting 
there is a big chance the medications will not work, then I expect the 
nurse to consult the physician. So I think in that respect they have to 
think along and not just give a medication because the prescription 
says so’ . (NS3)

“ You have to think, even if you work here for 30 years and you have 
a prescription, you have to think and know that if it is right, if it is 
the appropriate dosage, you need to have that knowledge and if you 
don’t know, you have to look it up and consult the physician’ . (NS18)

Nurses’ ability to work safely
The ability to work safely with medications is influenced by (a) the aware-
ness of the risk of an error and (b) the circumstances in which the nurses 
work. 

Risk awareness
Awareness of the risk of MAEs varies among nurses. They derive their aware-
ness from knowledge of the consequences of an error, incident reports and 
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personal experiences. Some nurses indicated that errors may occur because 
of a lack of knowledge or experience.

“ I think people always have the intention to provide optimal care, and 
also deal with medication optimally. But you don’t know what you don’t 
know, that kind of mechanisms will be of influence, I guess. You trust 
your own knowledge; your own experience, on what you see’ (NS16)

Knowledge of the consequences of an error appears to determine the 
perceived risk of a medication administration. Nurses consider factors such 
as the route of administration, the characteristics of the medication itself, 
and the combination of the medication and the condition of the patient. In 
general, intravenous medications are perceived as being more risky than 
oral medications because they have direct consequences and are more 
difficult to correct than oral medications.

“ A mistake with oral medication is..... well that feels less serious than 
injections. All medications that you give through an infusion or injec-
tion generally work very fast, so you have limited options to correct’ . 
(WN17)

“ Well, for example if my colleague wants to give an opiate or if 
someone has cardiac problems and we have to give something intra-
venous, then we always perform a double check together’ . (WN5)

When the nurse is aware of the potential larger consequences for a patient, 
he/she is more likely to call a physician with questions and suggestions 
regarding the medication policy. In these situations, nurses are less inclined 
to take personal responsibility regarding risks. If the risk is perceived to be 
high, there seems to be more incentive to be absolutely certain that medi-
cation is precisely administered. In situations that clearly involve high-risk 
medications, protocols and guidelines are strictly followed and accepted as 
being self-evident. However, some nurses mentioned that it is not always 
clear which medications are considered ‘high risk’.

“ A protocol is an agreement that has been made and you have to follow 
it at all cost I think, especially with chemotherapy, that really is sacred 
here on our department, it has the highest priority to give it exactly in 
time and to make as few mistakes as possible with it’ . (WN15)
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“ We do have a short list here of medications that we have to double 
check. And that list was once made, based on, well, I guess, the fact 
that those are risky, but I couldn’t tell if that was actually written 
down somewhere’ . (WN11)

“ When I have to give epidural or cardiac medications, when I think it is 
important medication, then I let someone else check it. This gives me 
a feeling of safety’ . (WN20)

Forgetting medications or administering medications too late was perceived 
to be a problem for some medications but not for other medications.

“ I think there is a difference, if I forget to give a paracetamol, I think 
that is not as bad as not giving enough chemotherapy; these of 
course are two extremes. A paracetamol can also be important for 
some patients here, but some medications are more important than 
others, if a patient is on antibiotics for prophylaxes and I forget it, it 
is not so bad, but if the patient already has a fever and you forget to 
give it, yes then it is bad’ . (WN15)

The nurses mentioned that when an error or incident occurs, additional 
awareness of the risks of medication administration is created. This aware-
ness may (temporarily) lead to more attention to or a sense of urgency for 
safe working conditions and facilitate quality improvement initiatives. This 
attentiveness also occurs if there are many incident reports on the same 
subject.

“ Who guarantees you have the right settings on a pump, maybe you 
put in a zero too much. Those are things that have happened. And 
when they happen, there is extra alertness again’ . (WN10)

Circumstances
Work pressure, nurses’ work environment and the dependency of others 
influence nurses’ ability to adequately perform their role. Most nurses indi-
cate that high work pressure or multitasking sometimes hampers their 
ability to work safely, possibly resulting in a lack of concentration and 
hurried work. In these situations, if the perceived risk is not high (no harm or 
consequences for patient treatment), nurses sometimes decide not to work 
according to the established safety practices.
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“ The one moment where it sometimes goes wrong is when it is busy, 
because you need a double check and you can’t find anyone. Then, 
sometimes you make the consideration; ‘OK what is the risk if I don’t 
do the double check?’ And sometimes I choose to do it alone’ . (WN17)

“ A mistake was made, that someone connected morphine to an 
epidural. Actually you should connect all syringes together, but that 
just is not feasible. If you have ten patients in the night shift that are 
on pain medications and the pump starts to beep and your colleague 
is changing a bed, then you just can’t check together’ . (WN6)

To cope with work pressure, different nurses mentioned that they, or their 
colleagues, apply individual efficiency practices, such as preparing in advance 
or dispensing multiple medications for multiple patients at once, even 
although they are aware that these practices may introduce a risk of errors.

“ Well I think it is safer to go with one dispenser at a time to your 
patients, but yeah, that is not efficient’ . (WN17)

The environment in which nurses prepare medications also influences 
medication safety. Owing to the fixed medication rounds, everyone enters 
the medication room at the same time, thus causing a busy, hectic envi-
ronment that most nurses consider disturbing. They feel tranquility and 
concentration are needed when preparing medications. 

“ There is a lot of turmoil in the medication room. I mean if you are 
working with five nurses during the day and there are eight students 
present as well, and they all have to prepare medications, then it’s a 
henhouse, that doesn’t work’ . (NS4)

“ In our medication room there still is too much rumor and not enough 
quiet which causes people to be distracted. That is error prone, it just 
isn’t right’ . (WN10)

Several nurses indicated that they have no problem with the hectic envi-
ronment. In addition, the extent to which nurses dare to give feedback to 
colleagues on distractions differed.
Various nurses mentioned that the medication process is error prone owing 
to the complexity of the process and the interdependencies with other 
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disciplines. In general, nurses perceive their collaboration with the physi-
cians as good; however, obtaining the documented prescriptions is often 
delayed, and the nurse needs to start administering the medication to the 
patient to ensure medication continuity. 

“ And then we do not have the prescriptions. What do we do? We give 
the medications, because we cannot wait until a physician is going to 
print the prescriptions. And if you are talking about safety, actually we 
are doing things, we are not allowed to’ . (NS3)

All of the nurses experienced the documentation and processing of prescrip-
tions as being particularly error prone.

“ The printed sticker depends on the nurse to stick it in the right place 
in the right file of the right patient. That of course is a risk, there 
mistakes happen’ . (WN14)

Many nurses experience difficulties in the delivery of medication from the 
pharmacy, which may be because of a delay or an inability to deliver the 
medication. To avoid this problem, nurses often continue using the medica-
tion the patient brings in after being admitted or may ‘shop’ in other depart-
ments to obtain the medication. 

“ Well the pharmacy has limited timings to acquire medications, so if a 
patient is admitted in the evening, you just have to figure out where 
you are going to get the medications from’. (WN14)

Positive remarks from the nurses regarding the pharmacy department were 
that they are able to obtain the pharmacy’s advice regarding the dosing and 
interactions of medications as well as protocols for medication preparation.

Nurses’ acceptance of safety practices
The nurses mentioned several characteristics of safety practices that 
are important for their acceptance and implementation. All of the nurses 
indicated that (a) it is important that a safety practice actually improves 
patient safety and is preferably evidence-based. However, several nurses 
mentioned that a practice can and may be based on common sense and 
that scientific evidence is not always necessary.
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“ People have to feel that it has an advantage and that it contributes 
to the safety of the patient. I think that is what motivates nurses’ . 
(WN14)

“ Well I really think that an innovation should have advantage with 
respect to the current situation, but it also should have a clear effect 
and be evidence-based’ . (WN11)

Aside from a clear advantage, many nurses indicated (b) the importance 
of being consulted on the feasibility of a new practice before it is imple-
mented. Some of the nurses indicated that the advantage of a practice 
sometimes only becomes clear to them once the practice has been imple-
mented for a while. Errors that otherwise would have remained undetected 
become visible, and performing the practice is less of a burden than initially 
expected. Therefore, evaluation of the practice after a period of time is 
considered important.

“ People find it important to give their input, to try things and then 
evaluate and see how it goes’ . (WN14)

Finally, several nurses indicated that it is also important that (c) a prac-
tice is appropriate and feels comfortable. Although many nurses indicated 
that interruptions and distractions are a problem, the practice of wearing 
‘do not disturb’ tabards during a medication round is not unanimously 
embraced because of personal barriers and a lack of convincing evidence 
of effectiveness.

“ Well, those “do-not-disturb” tabards, they are awful, I saw those. I 
don’t think that it is going to work. I think everybody is going to think 
it is ridiculous, after all we are talkative people’ . (WN6)

“ Do-not-disturb tabards, yes I think it is a good idea during the medi-
cation round. I believe for sure it will work, it looks awful, but it is very 
clear’ . (WN10)
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DISCUSSION
Main findings
Nurses play a pivotal role in medication management and safety, which 
extends beyond a responsibility for just preparing and administering medi-
cations as prescribed. Nurses coordinate the delivery of care and have 
the closest interaction with patients, which enables them to assess the 
condition of the patients in relation to the medications that are prescribed. 
Other studies also identified nurses’ clinical reasoning and coordination 
of care with physicians and pharmacists as being essential for safe medi-
cation administration.31-33 However, it is sometimes not clear where their 
responsibility ends.
This uncertainty indicates the need for strengthened multi-disciplinary 
teamwork and a shared responsibility to achieve greater patient safety. To 
accomplish this goal, nurses need to have sufficient knowledge of medi-
cation safety issues. Knowledge of the risks associated with medication 
administration appears to influence the perceived need to apply safety 
practices in daily work. This is also evidence from other studies stating that 
to avoid errors, adherence to a medication administration protocol is more 
likely when the drug to be given is perceived as high risk, is unfamiliar, or is 
required by law to be double checked.25,34-36 However, consensus on which 
medications are high risk and/or which patients in certain clinical situations 
require additional safety practices is needed to equip nurses with sufficient 
knowledge to adequately perform their role.37,38 The quote on antihyper-
tensive therapy from the interviews is a good example of a clinical situation 
where active monitoring of vital signs of the patient is required owing to the 
nature of the administered medications.39 This knowledge is also impor-
tant for the uptake and implementation of safety practices because the 
perceived advantage is an important incentive to adopt and apply a prac-
tice.40,41 
These findings indicate that in order to prepare and enable nurses to be 
leaders in medication management, more attention is needed to improve 
basic as well as continuing education on medication safety.42 Nurses need 
to be educated with adequate theoretical knowledge of pharmacology in 
the teaching curriculum as well as on how to use this knowledge for clin-
ical reasoning. Case-based teaching, for example promotes acquisition of 
knowledge from experience and it promotes critical thinking.6,43,44 Simu-
lations of medication administration and errors in a controlled setting 
are another possible educational strategy that could be used to prepare 
nurses to recognize and manage medication errors when and if they occur.6 



PART I - Medication safety

34

Also more active involvement of clinical pharmacists in the ward enables 
inter-professional collaboration and provides opportunities for case-based 
teaching and knowledge sharing through involvement in protocol develop-
ment.43,45-47 
However, it is also clear that even if the advantages of a certain safety 
measure (e.g. double checking) are evident, the measure is sometimes not 
feasible in daily practice.32,48 Work pressure, the practice environment and the 
dependency of others influence nurses’ ability to adequately perform their 
role. These circumstances, in combination with the perceived risk, appear to 
determine whether nurses adhere to safety practices. Applying a standard 
medication room and creating more awareness of the risks of interruptions 
can improve environmental aspects of safe medication administration.49 
Also process-improvement methods, such as Lean Six Sigma, that aim to 
reduce unnecessary variation and eliminate waste may also be of interest 
for addressing this problem.50-53 A recent study in which six safety prac-
tices were implemented using a Lean Six Sigma approach demonstrated a 
substantial decrease in medication administration errors.49,54 
Finally, on many occasions, the nurses stated that the system does not 
adequately support them, which can lead to errors and additional time-con-
suming procedures. Computerized medication systems are a promising 
development, as it has been demonstrated that these systems can improve 
the medication administration safety by combining patient data from elec-
tronic medical records with trigger tools that alert the nurse to high-risk 
situations, as well as by bar-coding medication administration as a final 
check before actual administration.19,21,53,55-57

To improve the safety of medication administration, the acknowledge-
ment and facilitation of the pivotal role of the nurse by nursing manage-
ment are important. This notion is also endorsed by growing evidence of 
the organization of nurses and the manner in which care is provided as crit-
ical factors for positive patient safety outcomes in hospitals. Nurse-related 
factors such as staffing, education, collegial relations with physicians and 
transformational leadership have all been shown to affect patient safety 
outcomes.58-62 In such a professional practice environment, nursing is recog-
nized as a professional discipline with a rich skill mix and high staffing inten-
sity. The practice environment is more supportive of professional practice, 
with greater investments in innovation and education. High levels of trust 
in management also seem to encourage nurses to employ practices that 
intercept errors before they reach the patient and to deliver a higher quality 
of nursing care.34,63 This trust is also advocated through the seven driving 
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factors for patient safety: leadership, evidence-based practice, teamwork, 
communication, and a learning, just and patient-centered culture.18

Strengths and limitations
The qualitative design of this study provided the opportunity to explore a 
complex topic. Through the in-depth interviews and iterative approach, many 
experiences and underlying thoughts of the nurses have been elucidated. 
Although this was a single-center study in a university hospital setting, we 
feel that because our results are consistent with other studies, the findings 
are transferrable and have implications in or relevance for other healthcare 
settings.

Implications
Future research should focus on further investigation of the extensive 
roles of both nurses and their managers in medication safety, the required 
resources pertaining to these roles and the most powerful incentives for 
safety practices. Interviewing physicians and clinical pharmacists may 
provide a broader perspective on the nurse’s role in medication safety.
Nurse managers should explicitly recognize the value of nurses’ clinical 
reasoning as valuable to medication safety, and nurses need to be equipped 
with the knowledge and the leadership skills necessary to perform this role. 
Our study resulted in nurse involvement in the preparation for a hospital 
accreditation program. In doing so we intended to ensure sufficient atten-
tion to the feasibility and appropriateness of the policies and procedures.

Conclusions
It is known that MAEs are a substantial problem. This study adds that the 
implementation of safety practices alone is not enough to ensure that 
nurses are able to perform safe medication management. Nurses play a 
pivotal role in medication management and safety, a role nurses value as 
being an intrinsic asset of their profession.

“ And that’s my job, what I sense/perceive from my assessment of the 
patient, from the nursing report, from my contact with the patient, my 
contact with the physician. There I am the focal point’ . (WN5)

This pivotal role requires sufficient knowledge of pharmacological and clin-
ical reasoning skills that can be applied in routine working circumstances. 
The role should be supported by safety practices that are evidence-based, 
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are feasible and appropriate. These factors need to be addressed synergis-
tically by nursing managers to create a professional practice environment 
with shared multi-disciplinary responsibility and continuing professional 
education focusing on patient safety and quality of care. 
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APPENDIX 1. TOPIC LIST
This Appendix contains the last version of the topic list used in the interviews.

SECTION A. MAIN QUESTIONS
1. Introduction – General context and current situation
•	 To obtain a general idea of your work environment, can you briefly 

describe your department?
•	 What do you think about when you hear the words ‘medication safety’?
•	 To what extent are you satisfied with the current protocol for working 

with medications? To what extent are you able to work safely? 

2. Extent of the problem
•	 In your daily practice, how would you assess the extent of the problem 

with medication safety?
•	 How do you define medication errors? When do you feel that something 

is an error?
•	 According to you, what are the most important causes of medication 

errors?
•	 What would help you (or others) to prevent medication errors?

3. Interventions
•	 Can you tell us something about safety practices in this department? 
•	 What was the result of the implementation of these practices?
•	 What were your actions before and after the introduction of the new 

practice?
•	 Do you give or receive feedback? Are there consequences if you do not 

act according to the safety practices?
•	 What in your experience is the effect of the safety practices? Are there 

fewer medication errors?
•	 Are practices for medication safety different from practices in other 

areas?
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SECTION B. STRUCTURED REFLECTION ON PRACTICES 
Can you reflect on the following conditions for a new practice? 
When you do so, please consider the following: 
•	 A new practice should have a clear advantage over the current situation. 
•	 A new practice should not be too complicated to perform. 
•	 A new practice should first be tested on a small scale. 
•	 A new practice should have a clear effect and be evidence-based. 
•	 There should be enough basis for change within the organization/depart-

ment. 
•	 ….(any other condition you can think of). 

Indicate whether the following practices in your opinion are useful and 
feasible in daily practice: 
•	 Verbal patient identification using name and birth date. 
•	 Practices aimed at decreasing interruptions during the preparation and 

administration of medications (‘do not disturb’ sashes, closing the door 
of the medication room, notices for silence). 

•	 Double-checking oral medication. 
•	 Double-checking intravenous medication.
•	 Closed-loop electronic medication system (using barcodes). 
•	 Ward-based pharmacy. 
•	 ….(any other practice you can think of).
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Abstract
Medication administration errors are common, costly and the cause of adverse 

events in clinical practice. Interruptions during medication administration 

rounds are thought to be a prominent causative factor of these medication 

errors. In this observational study, data were collected on the number and 

duration of several different sources of verbal and non-verbal interruptions 

using unobtrusive structured observations on 32 medication administration 

rounds. Interruptions occurred very often (6.9 times per nurse each hour), 

differed in frequency among the medication administration rounds and 

were from a variety of sources. The most frequent interruptions were 

caused by nursing colleagues (43%) and non-verbal interruptions from the 

ward environment (25%), such as noises from pagers, conversations in the 

vicinity of the nurse, the work of cleaners, or stock management by pharmacy 

staff. The longest durations of interruptions were from nursing colleagues’ 

verbal interruptions. When comparing the medication rounds, more and 

longer interruptions were observed during the morning rounds than those 

at noon. A comparison between surgical and non-surgical units showed that 

interruptions occurred more often and lasted longer in non-surgical units 

than those in surgical units. But the observed differences were not statistically 

significant.

In conclusion, interruptions during medication administration rounds are 

frequent and originated from different human and environmental sources. 

Interventions should target not only interruptions by colleagues, but should 

also consider ways to reduce self-initiated interruptions and those arising 

from the immediate ward environment.

Keywords: work interruptions, medication administration errors, patient 

safety, nursing care, quality assurance
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INTRODUCTION
The most common type of errors and preventable cause of adverse events 
is medication errors (MEs).1 An ME is defined as “any preventable event that 
may cause or lead to inappropriate medication use or patient harm while 
the medication is in the control of the health care professional, patient or 
consumer”.2 MEs are found at every stage of the medication process, with 
one-third of them being associated to medication preparation and admin-
istration procedures.3-5 On top of these alarming numbers, it is also known 
that only 2% of the MEs have been reported.4,6,7 

Medication administration is predominately the responsibility of the nursing 
staff and can be considered a nursing activity at high risk of errors. Many 
different factors contribute to MEs, including nurse’s workload, time of duty 
shift, years of nursing experience, and system deficiencies.8,9 When nurses 
are surveyed, interruptions during medication administration appear to be 
one of the prominent causative factors of MEs.10-13 
In the landmark report “To err is human”, the Institute of Medicine was among 
the first to suggest that interruptions could contribute to medical errors.14 
In general, interruptions are recognized as conditions that reduce efficiency 
and productivity and contribute to errors in clinical practice.15 Westbrook 
and colleagues found that each interruption was associated with a 12.1% 
increase in procedural failures and a 12.7% increase in clinical errors.16 In 
a mixed methods study of the effect of interruptions on nurses’ cognitive 
performance, medication preparation and administration procedures took 
up 16% of the nurses’ working time. Furthermore, they also found that a 
high percentage of interruptions (22%) occurred in medication rooms during 
preparation.17 These findings suggest that interventions are needed to elim-
inate or reduce interruptions that occur during the medication preparation 
and administration process. However, insights into the sources and charac-
teristics of interruptions are needed before any intervention is designed. A 
systematic review by Biron and colleagues on the contribution of interrup-
tions to medication administration errors found that studies should have 
demonstrated more methodological rigor through a more precise defini-
tion of interruptions and reliability reporting.18 Furthermore, most studies 
on interruptions are not specific to medication administration rounds 
(MARs), but are only applied to nurses’ work in general or performed in 
intensive care units. Therefore, the evidence available so far on the char-
acteristics of interruptions is limited to their frequencies from some impor-
tant sources and is not specific to MARs in general nursing units.18 A better 
understanding of the characteristics and sources of interventions during 
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MARs would make it possible to tailor possible interventions according to 
factors which mean they would be most likely to have a significant impact, 
and this would help promote safe medication administration. 
The aims of this study were: 1) to examine the frequency and duration of 
interruptions and distractions during the daytime MARs (from medication 
preparation to administration) in the nursing units of an academic hospital; 
2) to identify the causes of the interruptions and distractions; and 3) to 
compare any differences in the interruptions between surgical and non-sur-
gical units. 

METHODS
Setting
The Academic Medical Center (AMC) is 1,024-bed tertiary care university 
teaching hospital in Amsterdam, The Netherlands. Medications at the study 
units are stored in a single medication preparation room that is usually 
centrally located within the unit. Based on the physicians’ prescriptions, 
nurses prepare medications for their assigned patients either in medica-
tion rooms or in the corridor at standard or routine times (mainly at 8 am, 12 
am, 6 pm, and 10 pm). Preparation involves collecting the oral medications 
from stock in the unit, checking them appropriately against the prescription 
sheets, and/or mixing them with intravenous medication. After preparation, 
nurses distribute and administer the medications to their assigned patients 
one by one. 

Study design 
Unobtrusive, structured observations of the MARs were used to obtain data 
on frequency and duration of the interruptions in the study units.19,20 The 
observed nurses were not aware of the actual specific aim of the observa-
tions in order not to influence their behavior and thus create performance 
bias. During the study briefing, the researchers stated that the medication 
administration process would be observed but gave no indication that the 
observations would be focused on interruptions. The nursing managers 
were informed of the purposes of the study and agreed to participate. 
Therefore, this study used unobtrusive observation of the behaviors of the 
nurses and their actions with their surrounding people and events during 
the MARs.21,22 
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Sample and data collection procedure
Since day shifts in clinical units are the most hectic and are most likely to be 
subject to interruptions and distractions, the decision was made to observe 
the MARS in the morning (8 am) and at noon (12 am). Based on similar 
sample sizes of the morning and noon MARs of two previous studies, we 
decided that the observation of 32 MARs would be sufficient for our study 
purposes.23,24 To be able to estimate inter-observer agreement during the 
study period, 2 observers measured the same MAR every two days. This 
added an extra seven observations for a total of 39. The data collected 
for the purpose of inter-observer agreement could only be used once for 
the primary end points. One observation was randomly chosen by blinded 
draw for inclusion in the analysis. In each MAR, the duration of measure-
ment was 60 min to ensure homogeneous results for better comparability 
between all observed MARs. Observations were performed on weekdays 
in a 2-week period by 2 senior Baccalaureate nursing students. The medi-
cation trolley was used as the site of measurement and as a consequence 
of this the observations were made in the medication room, as well as in 
the corridor. Whenever a nurse would enter a patient room with the medi-
cation, the observer would not follow but remain at the location of the 
medication trolley.

Definitions and evaluation criteria 
An interruption or a distraction was defined as both an event initiated by 
another professional(s) or something else, and when a nurse interrupted 
him- or herself. In this review, the term interruption will be used for distrac-
tions as well as for interruptions. In addition, the kind of interruptions nurses 
experience was of interest. Again, based on the same previously published 
studies, data were collected on eight different categories of interrup-
tions.23,24 These categories of interruptions were grouped into either verbal 
or non-verbal interruptions, resulting in the following categories: verbal 
or non-verbal interaction with a colleague, verbal or non-verbal interac-
tion with a patient, verbal or non-verbal interaction with another person, 
non-verbal interaction with the environment, non-verbal logistical events. 
Table 1 shows how each category is defined. A paper-based data collec-
tion form was developed to record interruption characteristics: source of the 
interruption, duration of the interruption in seconds, location of the interrup-
tion (medication room or corridor), and category of the interruption. Other 
collected data were: morning or noon round, surgical or non-surgical unit. 
Data concerning the gender and level of training of the nursing staff (regis-
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tered nurse, RN) were also collected. The data collection form was vali-
dated by a nested inter-observer agreement study of the 2 observers. The 
inter-class correlation coefficient (ICC) was used to determine inter-ob-
server agreement. Inter-observer agreement concerns whether or not an 
interruption occurs at a certain time and how long it lasts. A two-way fixed 
model was used to determine the inter-class correlation for each category 
of interruption. For the number of interruptions for each of the eight cate-
gories, six categories scored an ICC higher than 0.9, one category scored 
0.5 (non-verbal colleague), and one category scored 0.8 (verbal patient). 
For the duration of the interruptions, all eight categories scored an ICC 
higher than 0.9. Therefore it was concluded that there was high inter-ob-
server agreement. 

Table 1. Categories of interruptions

Category Description 

Verbal colleague Colleague initiates a dialog with nurse preparing/
administrating

Verbal person Nurse preparing/administrating initiates a dialog 

Verbal patient Patient initiates a dialog with nurse preparing/administrating

Non-verbal 
colleague

Colleagues initiates a non-verbal interruption, e.g. getting 
supplies in the vicinity of the nurse who is preparing/
administrating

Non-verbal person Nurse preparing/administrating initiates an interruption, e.g. 
by helping a colleague or responding to a pager

Non-verbal patient Patient initiates non-verbal interruption, e.g. by coming into 
the vicinity of the nurse preparing/administrating

Non-verbal 
surrounding

Surrounding environment of the nurse initiates interruption, 
e.g. noises from pagers, conversations in the vicinity of the 
nurse, cleaners or stock management by pharmacy staff

Non-verbal logistics Missing supplies for preparing the medications initiate 
an interruption in the activities of the nurse preparing/
administrating
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Data analysis
Data were entered into an MS-Excel spreadsheet by 2 observers (ED and 
FO) and cross-checked. The spreadsheet data were checked with the orig-
inal data forms a third time by a third researcher (MS) using SPSS16.0 soft-
ware. Descriptive statistics were used to calculate the number and duration 
of the interruptions. Due to a skewed distribution of the data the median 
and interquartile range (IQR) were used to describe the spread of the data 
set. The IQR represents the difference between the first and third quar-
tile of a set of data. Non-parametric Mann-Whitney U tests were used to 
compare the surgical and non-surgical units, and to compare the morning 
and noon MARs. 

Ethical approval
Ethical approval was not considered necessary by The Institutional Review 
Board of the Academic Medical Centre at the University of Amsterdam, 
according to the Dutch Medical Ethics Law.

Table 2. Number of observations per nursing unit

Unit Observations

Surgical

General surgery 4

General surgery and maxillary surgery 4

Cardiothoracic surgery 2

Orthopedics 4

Gynecology 3

Non-surgical 

Cardiology 3

Infectious diseases 2

Internal medicine and kidney diseases 3

Gastroenterology and rheumatology 4

Acute renal dialysis 3

Total 32
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RESULTS
A total of 39 medication rounds were observed over a 2-week period during 
which 32 observations were included for analysis (16 morning and 16 noon 
rounds, 15 non-surgical and 17 surgical MARs). Ten different nursing units 
were observed (Table 2) for a total of 172 nurses. Participants were mostly 
female (n=144) and two-thirds of the nurses were RN level four or five 
(n=118). In most of the cases medication was prepared in the medication 
room, resulting in 19 observations in that setting, in four cases medications 
were prepared in the corridor, and a combination of preparing in the corridor 
and in the medication room was observed nine times.

Interruption rate 
In total, nurses were interrupted 1180 times during the observation period, 
for a rate of 6.9 interruptions per nurse per hour. This was divided in a total 
of 578 verbal interruptions (3.4 per nurse per hour) and a total of 602 
non-verbal interruptions (3.5 per nurse per hour). Table 3 shows the basic 
interruption findings, classified by type of source. Most of the interruptions 
were caused by colleagues with a mean frequency of 9.0 (IQR 6.0-14.0) 
verbal interruptions and 5.0 (IQR 2.0-8.5) non-verbal interruptions, and 
noises from the surrounding environment with a mean frequency of 7.5 
(IQR 4.0-12.8). Remarkably, only 3% of the interruptions were caused by 
patients (verbal 2% and non-verbal 1%). 

Duration of interruptions 
The total duration of the interruptions was 553.8 minutes (Table 3), a rate of 
17.3 minutes per hour. This was divided in a total duration of 209.1 minutes 
for verbal interruptions and 344.7 minutes for the non-verbal interruptions. 
The longest interruptions are the verbal interruptions by colleagues with a 
median duration of 3.2 minutes (IQR 1.5-4.9). Non-verbal interruptions by 
colleagues have a median duration of 1.9 minutes (IQR 0.7-5.0). The second 
longest interruptions were caused by the non-verbal surrounding environ-
ment with a median duration of 2.9 minutes (IQR 0.8-5.0).

Comparison of interruptions between surgical and non-surgical units
A comparison between the units with surgical patients and the units with 
non-surgical patients (Table 4) reveals that more interruptions occurred 
in the non-surgical units (median 39.0; IQR 20.0-54.0) compared to the 
surgical units (median 29.0; IQR 23.0-42.5). Verbal interruptions occurred 
more often in surgical units and non-verbal interruptions in non-surgical 
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units. The Mann-Whitney U test showed no statistically significant differ-
ences between the surgical and non-surgical units (Table 4). 

Table 3. Basic interruption data: number and duration of interruptions

No. of interruptions (n=32) Duration of interruptions (n=32)

Frequency 
(%)

Median
(IQR)

Duration*

(%)
Median
(IQR)

Verbal 578 (49) 17.0 (11.0-23.3) 209.1 (38) 6.4 (3.6-8.1)

Verbal colleague 336 (28) 9.0 (6.0-14.0) 112.7 (20) 3.2 (1.5-4.9)

Verbal patient 21 (2) 0.0 (0.0-1.0) 13.7 (3) 0.0 (0.0-0.3)

Verbal person 221 (19) 5.0 (3.3-8.8) 82.7 (15) 1.9 (1.0-3.5)

Non-verbal 602 (51) 15.0 (11.0-26.5) 344.7 (62) 10.0 (5.1-16.1)

Non-verbal 
colleague

181 (15) 5.0 (2.0-8.5) 100.8 (18) 1.9 (0.7-5.0)

Non-verbal 
patient

11 (1) 0.0 (0.0-1.0) 11.0 (2) 0.0 (0.0-0.1)

Non-verbal 
person

35 (3) 1.0 (0.0-2.0) 38.2 (7) 0.5 (0.0-1.7)

Non-verbal 
surrounding
environment

289 (25) 7.5 (4.0-12.8) 106.8 (19) 2.9 (0.8-5.0)

Non-verbal 
logistics

86 (7) 2.0 (1.0-4.0) 87.9 (16) 0.6 (0.1-2.5)

Total 1180 (100) 34.0 (21.5-51.5) 553.8 (100) 14.0 (9.6-25.2)

*In minutes.
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Table 4. Comparison of number and duration of interruptions in surgical 
   and non-surgical units

Surgical (n=17) Non-surgical (n=15) Mann-Whitney U Test

Interruptions
Frequency 

(%)
Median
(IQR)

Duration* 
(%)

Median
(IQR)

Frequency 
(%)

Median
(IQR)

Duration* 
(%)

Median
(IQR)

Frequency
(p-value)

Duration
(p-value)

Verbal 296 (52) 17.0 (12.0-20.5) 100.6 (34) 5.6 (3.8-7.3) 282 (46) 13.0 (6.0-27.0) 108.6 (38) 7.1 (3.0-8.9) 0.794 0.576

Verbal colleague 181 (61) 9.0 (7.0-13.5) 54.7 (54) 3.1 (1.6-4.2) 155 (55) 9.0 (3.0-15.0) 58.1 (53) 3.6 (1.5-5.9) 0.823 0.602

Verbal patient 19 (6) 0.0 (0.0-2.0) 9.6 (10) 0.0 (0.0-1.1) 2 (1) 0.0 (0.0-0.0) 4.1 (4) 0.0 (0.0-0.0) 0.132 0.176

Verbal person 96 (33) 5.0 (3.5-8.0) 36.3 (36) 1.9 (1.1-2.5) 125 (44) 4.0 (3.0-13.0) 46.4 (43) 3.0 (1.0-4.2) 0.628 0.433

Non-verbal 274 (52) 13.0 (9.0-22.5) 168.5 (57) 7.3 (4.6-16.0) 328 (54) 16.0 (13.0-30.0) 176.2 (62) 10.6 (5.0-18.4) 0.097 0.628

Non-verbal 
colleague

90 (30) 3.0 (2.0-7.0) 52.4 (31) 1.9 (0.7-5.4) 91 (28) 5.0 (3.0-10.0) 48.5 (28) 3.0 (0.7-5.0) 0.295 0.941

Non-verbal patient 8 (3) 0.0 (0.0-1.0) 6.8 (4) 0.0 (0.0-0.6) 3 (1) 0.0 (0.0-0.0) 4.2 (2) 0.0 (0.0-0.0) 0.433 0.370

Non-verbal person 20 (7) 1.0 (0.0-2.0) 22.3 (13) 0.3 (0.0-1.7) 15 (4) 1.0 (0.0-2.0) 15.9 (9) 0.7 (0.0-2.0) 0.710 0.941

Non-verbal 
surrounding
environment

125 (42) 7.0 (3.0-11.0) 58.9 (35) 2.8 (0.8-5.3) 164 (50) 9.0 (4.0-18.0) 47.9 (27) 3.7 (0.8-4.9) 0.189 0.852

Non-verbal logistics 31 (10) 1.0 (0.5-2.5) 28.1 (17) 0.4 (0.1-1.4) 55 (17) 3.0 (1.0-5.0) 59.8 (34) 1.0 (0.3-5.6) 0.053 0.165

Total 570 (48) 29.0 (23.0-42.5) 269.1 (49) 13.7 (9.4-21.5) 610 (52) 39.0 (20.0-54.0) 284.7 (51) 14.2 (9.8-27.0) 0.390 0.433

 IQR: interquartile ranges;   * In minutes;  Significant (P<0.05)

.

Comparison of interruptions between morning and noon MARs 
Comparing the morning MAR to the noon MAR showed that more interrup-
tions were observed during the morning round (median 46.0; IQR 27.3-53.8) 
than during the noon round (median 28.0; IQR 17.0-37.5) (Table 5). The differ-
ence proved statistically significant for the verbal interruptions (P=0.047), 
the non-verbal interruptions (P=0.035), and for the total of the interrup-
tions (P=0.005). The durations of the interruptions were longer during the 
morning rounds with a median duration of 21.5 minutes (IQR 12.8-27.9), 
compared with a median duration of 12.5 minutes (IQR 9.0-18.0) during the 
noon rounds. The difference was statistically significant for the non-verbal 
interruptions (P=0.029), as well as for the total duration (P=0.032). 
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Table 4. Comparison of number and duration of interruptions in surgical 
   and non-surgical units

Surgical (n=17) Non-surgical (n=15) Mann-Whitney U Test

Interruptions
Frequency 

(%)
Median
(IQR)

Duration* 
(%)

Median
(IQR)

Frequency 
(%)

Median
(IQR)

Duration* 
(%)

Median
(IQR)

Frequency
(p-value)

Duration
(p-value)

Verbal 296 (52) 17.0 (12.0-20.5) 100.6 (34) 5.6 (3.8-7.3) 282 (46) 13.0 (6.0-27.0) 108.6 (38) 7.1 (3.0-8.9) 0.794 0.576

Verbal colleague 181 (61) 9.0 (7.0-13.5) 54.7 (54) 3.1 (1.6-4.2) 155 (55) 9.0 (3.0-15.0) 58.1 (53) 3.6 (1.5-5.9) 0.823 0.602

Verbal patient 19 (6) 0.0 (0.0-2.0) 9.6 (10) 0.0 (0.0-1.1) 2 (1) 0.0 (0.0-0.0) 4.1 (4) 0.0 (0.0-0.0) 0.132 0.176

Verbal person 96 (33) 5.0 (3.5-8.0) 36.3 (36) 1.9 (1.1-2.5) 125 (44) 4.0 (3.0-13.0) 46.4 (43) 3.0 (1.0-4.2) 0.628 0.433

Non-verbal 274 (52) 13.0 (9.0-22.5) 168.5 (57) 7.3 (4.6-16.0) 328 (54) 16.0 (13.0-30.0) 176.2 (62) 10.6 (5.0-18.4) 0.097 0.628

Non-verbal 
colleague

90 (30) 3.0 (2.0-7.0) 52.4 (31) 1.9 (0.7-5.4) 91 (28) 5.0 (3.0-10.0) 48.5 (28) 3.0 (0.7-5.0) 0.295 0.941

Non-verbal patient 8 (3) 0.0 (0.0-1.0) 6.8 (4) 0.0 (0.0-0.6) 3 (1) 0.0 (0.0-0.0) 4.2 (2) 0.0 (0.0-0.0) 0.433 0.370

Non-verbal person 20 (7) 1.0 (0.0-2.0) 22.3 (13) 0.3 (0.0-1.7) 15 (4) 1.0 (0.0-2.0) 15.9 (9) 0.7 (0.0-2.0) 0.710 0.941

Non-verbal 
surrounding
environment

125 (42) 7.0 (3.0-11.0) 58.9 (35) 2.8 (0.8-5.3) 164 (50) 9.0 (4.0-18.0) 47.9 (27) 3.7 (0.8-4.9) 0.189 0.852

Non-verbal logistics 31 (10) 1.0 (0.5-2.5) 28.1 (17) 0.4 (0.1-1.4) 55 (17) 3.0 (1.0-5.0) 59.8 (34) 1.0 (0.3-5.6) 0.053 0.165

Total 570 (48) 29.0 (23.0-42.5) 269.1 (49) 13.7 (9.4-21.5) 610 (52) 39.0 (20.0-54.0) 284.7 (51) 14.2 (9.8-27.0) 0.390 0.433

 IQR: interquartile ranges;   * In minutes;  Significant (P<0.05)

.
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Table 5. Comparison of number and duration of interruptions between 
   morning and noon medication administration rounds (MARs)

Morning MAR (n-16) Noon MAR (n=16) Mann-Whitney U Test

Frequency 
(%)

Median 
(IQR)

Duration* 
(%)

Median 
(IQR)

Frequency 
(%)

Median 
(IQR)

Duration* 
(%)

Median 
(IQR)

Frequency
 (p-value)

Duration 
(p-value)

Verbal 353 (48) 19.0 (12.3-31.0) 119.8 (35) 6.7 (3.8-8.9) 225 (50) 13.5 (6.8-20.5) 89.3 (42) 5.5 (3.1-7.8) 0.047* 0.323

Verbal colleague 200 (27) 9.5 (8-17.3) 59.1 (17) 3.0 (1.4-5.3) 136 (30) 8.5 (3.3-13.0) 53.7 (25) 3.4 (1.9-4.8) 0.094 0.985

Verbal patient 11 (2) 0.0 (0.0-0.8) 7.6 (2) 0.0 (0.0-0.8) 10 (2) 0.0 (0.0-1.0) 6.1 (3) 0.0 (0.0-0.3) 0.867 0.897

Verbal person 142 (20) 7.0 (4.3-12.3) 53.1 (16) 2.1 (1.4-4.1) 79 (17) 4.0 (3.0-7.8) 29.6 (14) 1.7 (0.6-2.9) 0.035* 0.119

Non-verbal 375 (52) 24.5 (12.0-33.3) 219.4 (65) 14.4 (5.6-19.8) 227 (50) 13.0 (11.0-15.8) 125.3 (58) 6.0 (3.5-10.6) 0.035* 0.029*

Non-verbal colleague 116 (16) 6.0 (2.3-11.5) 67.5 (20) 4.1 (0.9-6.3) 65 (14) 4.0 (2.0-5.0) 33.3 (15) 1.2 (0.7-2.0) 0.128 0.073

Non-verbal patient 7(1) 0.0 (0.0-1.0) 9.6 (3) 0.0 (0.0-1.1) 4 (1) 0.0 (0.0-0.8) 1.4 (1) 0.0 (0.0-0.0) 0.724 0.402

Non-verbal person 19 (3) 1.0 (0.0-2.0) 23.5 (7) 0.7 (0.0-2.2) 16 (4) 1.0 (0.0-1.8) 14.8 (7) 0.2 (0.0-1.6) 0.669 0.669

Non-verbal surrounding
environment

186 (26) 11.0 (7.0-16.5) 74.3 (22) 4.6 (3.0-5.6) 103 (23) 4.5 (2.3-8.8) 32.5 (15) 1.0 (0.5-2.9) 0.007* 0.007*

Non-verbal logistics 47 (6) 2.0 (0.0-4.0) 44.6 (13) 0.5 (0.0-4.3) 39 (9) 2.0 (1.0-3.0) 43.3 (20) 0.7 (0.2-2.1) 0.696 0.539

Total 728 (62) 46.0 (27.3-53.8) 339.1 (61) 21.5 (12.8-27.9) 452 (38) 28.0 (17.0-37.5) 214.7 (39) 12.5 (9.0-18.0) 0.005* 0.032*

 IQR: interquartile ranges; *  In minutes; Significant (P<0.05)

DISCUSSION
Emerging research demonstrates that interruptions are a risk for errors in 
medication administration.16,25 Therefore, we set out to gain a broad under-
standing of the possible causes for interruptions. The data obtained varied 
from direct interruptions leading to nurses having to perform other tasks to 
indirect peripheral distractions in the surrounding environment. Nurses are 
frequently disturbed during the MAR in their day shifts, which is consistent 
with other literature. The interruption rate of 6.9 interruptions per nurse 
each hour is similar to that reported in two studies by Biron et al. (6.3 and 
6.7 interruptions per hour, respectively).18,26 Approximately one-third of the 
observed time is spent dealing with interruptions, indicating that it is a signif-
icant issue in nursing practice. The data also suggest that there may be a 
relationship between time of day and the number and duration of interrup-
tions, with more and longer interruptions in the morning MAR. This is also 
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Table 5. Comparison of number and duration of interruptions between 
   morning and noon medication administration rounds (MARs)

Morning MAR (n-16) Noon MAR (n=16) Mann-Whitney U Test

Frequency 
(%)

Median 
(IQR)

Duration* 
(%)

Median 
(IQR)

Frequency 
(%)

Median 
(IQR)

Duration* 
(%)

Median 
(IQR)

Frequency
 (p-value)

Duration 
(p-value)

Verbal 353 (48) 19.0 (12.3-31.0) 119.8 (35) 6.7 (3.8-8.9) 225 (50) 13.5 (6.8-20.5) 89.3 (42) 5.5 (3.1-7.8) 0.047* 0.323

Verbal colleague 200 (27) 9.5 (8-17.3) 59.1 (17) 3.0 (1.4-5.3) 136 (30) 8.5 (3.3-13.0) 53.7 (25) 3.4 (1.9-4.8) 0.094 0.985

Verbal patient 11 (2) 0.0 (0.0-0.8) 7.6 (2) 0.0 (0.0-0.8) 10 (2) 0.0 (0.0-1.0) 6.1 (3) 0.0 (0.0-0.3) 0.867 0.897

Verbal person 142 (20) 7.0 (4.3-12.3) 53.1 (16) 2.1 (1.4-4.1) 79 (17) 4.0 (3.0-7.8) 29.6 (14) 1.7 (0.6-2.9) 0.035* 0.119

Non-verbal 375 (52) 24.5 (12.0-33.3) 219.4 (65) 14.4 (5.6-19.8) 227 (50) 13.0 (11.0-15.8) 125.3 (58) 6.0 (3.5-10.6) 0.035* 0.029*

Non-verbal colleague 116 (16) 6.0 (2.3-11.5) 67.5 (20) 4.1 (0.9-6.3) 65 (14) 4.0 (2.0-5.0) 33.3 (15) 1.2 (0.7-2.0) 0.128 0.073

Non-verbal patient 7(1) 0.0 (0.0-1.0) 9.6 (3) 0.0 (0.0-1.1) 4 (1) 0.0 (0.0-0.8) 1.4 (1) 0.0 (0.0-0.0) 0.724 0.402

Non-verbal person 19 (3) 1.0 (0.0-2.0) 23.5 (7) 0.7 (0.0-2.2) 16 (4) 1.0 (0.0-1.8) 14.8 (7) 0.2 (0.0-1.6) 0.669 0.669

Non-verbal surrounding
environment

186 (26) 11.0 (7.0-16.5) 74.3 (22) 4.6 (3.0-5.6) 103 (23) 4.5 (2.3-8.8) 32.5 (15) 1.0 (0.5-2.9) 0.007* 0.007*

Non-verbal logistics 47 (6) 2.0 (0.0-4.0) 44.6 (13) 0.5 (0.0-4.3) 39 (9) 2.0 (1.0-3.0) 43.3 (20) 0.7 (0.2-2.1) 0.696 0.539

Total 728 (62) 46.0 (27.3-53.8) 339.1 (61) 21.5 (12.8-27.9) 452 (38) 28.0 (17.0-37.5) 214.7 (39) 12.5 (9.0-18.0) 0.005* 0.032*

 IQR: interquartile ranges; *  In minutes; Significant (P<0.05)

consistent with other studies.18,24 This may be due to the general commo-
tion of starting the day, as well as a desire to share events of one’s personal 
life on arriving at work. The data suggest that interruptions seemed to occur 
more often and lasted longer in units with non-surgical patients compared 
to units with surgical patients. However, the observed difference was not 
statistically significant. Another study by McGillis et al. also compared inter-
ruptions between surgical and non-surgical units and had similar findings.27 
In addition, our study was limited in time and measurements, and did not 
reveal any specific clues regarding the causes of medication errors. Possibly 
differences in the culture of the nursing unit, the type of patients cared for, 
or differences in the way nursing tasks were organized in these units might 
be the reason for this. 
Verbal and non-verbal interruptions caused by colleagues appear to be a 
significant issue. Almost half of the observed causes of interruptions are 
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verbal and non-verbal interruptions from colleagues. Other studies also 
confirm colleagues to be the main source of interruptions.18,23,24 Targeting 
interruptions by colleagues seems an obvious way to improve medica-
tion safety. In recent years, several interventions have been introduced to 
reduce the interruptions of medication administration, varying from visible 
reminders such as ‘do-not-disturb’ tabards and signs to remind others of ‘no 
interruption during MARs’, to dedicated quiet zones, protocols and educa-
tional strategies.15,25,28-32 Results are promising, with most of these quality 
improvement studies reporting positive effects on the number of interrup-
tions. However, implementing such interventions may be difficult. Nurses 
may find it difficult to call each other to account when they are in the 
middle of an important task. Also wearing ’do-not-disturb’ tabards, which 
is currently a popular intervention to target interruptions, may meet with 
resistance.33 To address this, behavioral or cultural interventions targeting 
the way nurses interact or perceive each other may also be needed.34,35 
This study also revealed that interruptions from the surrounding environ-
ment are an important factor to target when designing interventions that 
aim to reduce interruptions.28 Changing procedures in the medication room, 
such as cleaning and re-stocking times, or adapting the lay-out may be 
possible measures to take.36 
Since interruptions originate from a variety of many different sources, a 
multi-faceted approach that targets not only a decrease in interruptions 
by colleagues but also considers ways to decrease interruptions from the 
surrounding environment seems appropriate. Furthermore, increasing the 
awareness of the nurses about being disturbed might be useful to lower 
self-initiated interruptions and conversations on subjects other than patient 
care (‘sterile cockpit’ rule from aviation profession).30,34 Performing obser-
vational studies such as those carried out by the researchers may serve 
as an eye-opener and contribute to a culture of continuous improvement. 
Last but not least, no matter how evident the need is to limit the number 
of interruptions, the ultimate goal is to decrease the number of MEs. So far 
the empirical evidence of an association between interruptions and MEs, 
however promising, is still limited and more research into this area is also 
needed.16,30,37 

Study limitations
Our study has several limitations. The study was performed on surgical 
and non-surgical units of one academic hospital. Pediatric and neurolog-
ical units were not included, and only the morning and noon MARs during 
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the week were observed in a limited time period. Therefore, generalizability 
of the results may be limited, especially to other MAR times and during 
weekends. One remarkable finding was that there are seldom any inter-
ruptions by patients, whereas usually staff perceptions are that these occur 
much more often than they actually do. However, the observations of the 
interruptions were limited to the medication trolley. As a consequence, the 
observer did not follow the nurse into the patients’ rooms. Therefore, the 
number of interruptions by patients may be underestimated. Due to the 
nature of the study, observations could not be performed blinded. However, 
the observations were unobtrusive and the subjects were not aware of the 
specific purpose of the study. 
Future research should consider including all MAR times (day and night 
time as well as weekends) and record observations for an extended period 
of time. Establishing a clear definition of interruptions, as well as testing 
inter-observer reliability prior to the observation period, proved to be valu-
able. Including other specialties, and looking into possible differences 
between them, may provide evidence for a significant difference between 
the specialties and possible causes for this. 
In a follow-up study, the effect of the introduction of ‘do-not-disturb’ 
tabards on the frequency of interruptions (verbal as well as non-verbal) 
and error rate during the MAR will be determined, as well as the relation-
ship between interruptions and MEs. 

Implications and future research
Interruptions are an important problem in the complex reality of nursing 
practice because of their high frequency and for the risk they introduce 
into medication process. Interruptions come from many different sources: 
colleagues, the surrounding environment or the nurse him- or herself. An 
ideal mix of interventions targets not only a reduction in interruptions by 
colleagues, but also considers ways to decrease self-initiated interruptions 
and reduce sources of interruptions in the nurse’s surrounding environment. 
Finally, understanding the causality between interruptions and MEs is an 
important topic for further research.
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Abstract
Background
The use of drug round tabards is a widespread intervention that is imple-

mented to reduce the number of interruptions and medication administration 

errors (MAEs) by nurses; however, evidence for their effectiveness is scarce.

Purpose
Evaluation of the effect of drug round tabards on the frequency and type of 

interruptions, MAEs, the linearity between interruptions and MAEs, as well as 

to explore nurses’ experiences with the tabards.

Study design
A mixed methods before-after study, with three observation periods on three 

wards of a Dutch university hospital, combined with personal inquiry and a 

focus group with nurses.

Methods
In one pre-implementation period and two post-implementation periods at 

2 weeks and 4 months, interruptions and MAEs were observed during drug 

rounds. Descriptive statistics and univariable linear regression were used to 

determine the effects of the tabard, combined with personal inquiry and a 

focus group to find out experiences with the tabard.

Findings
A total of 313 medication administrations were observed. Significant reduc-

tions in both interruptions and MAEs were found after implementation of 

the tabards. In the third period, a decrease of 75% in interruptions and 66% 

in MAEs was found. Linear regression analysis revealed a model R2 of 10.4%. 

The implementation topics that emerged can be classified into three themes: 

personal considerations, patient perceptions, and considerations regarding 

tabard effectiveness.

Conclusions
Our study indicates that this intervention contributes to a reduction in inter-

ruptions and MAEs. However, the reduction in MAEs cannot be fully explained 

by the decrease in interruptions alone; other factors may have also influ-
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enced the effect on MAEs. We advocate for further research on complemen-

tary interventions that contribute to a further reduction of MAEs.

Clinical relevance
We can conclude that drug round tabards are effective to improve medica-

tion safety and are therefore important for the quality of nursing care and the 

reduction of MAEs.

Keywords: Patient safety; drug round tabard; evidence-based practice; 

focus group; intervention research; medication administration errors; quality 

improvement

INTRODUCTION
The possible effect of medication errors (MEs) on patient safety raises 
concerns for healthcare safety boards worldwide. In reaction to this problem, 
boards incorporate quality items and safety goals into their programs that 
require action by the hospitals.1,2 Literature indicates that the ME rate may 
vary from 5% to 25% in all episodes of in-hospital drug administration, but 
only 19% are reported.3-5 This could indicate that the actual incidence rates 
might be higher. Therefore, MEs endanger the safety of patients. MEs occur 
in every stage of the medication process, with 50% of them associated with 
medication administration4. In hospitals, nurses are generally responsible 
for this stage in the medication process.
In general, interruptions or distractions are recognized to reduce efficiency 
and contribute to errors6. In specific, interruptions appear to be a prominent 
causative factor for medication administration errors (MAEs).5,7-9

The literature describes several initiatives that influence nursing medication 
practice to reduce MAEs.10,11 One of these interventions includes tabards, or 
vests, with the inscription “do not disturb” or visible signage.
The use of drug round tabards is a widespread, in-expensive intervention 
that is thought to reduce the number of interruptions during drug rounds 
and MAEs. However, in practice the tabards are unpopular among nurses; 
they doubt their effectiveness and do not feel comfortable wearing them. 
Additionally, the evidence on effectiveness of using tabards is limited.11,12 

When evidence is lacking, the incentive to wear a tabard will be especially 
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weak and one can become reluctant to implement interventions.13,14 If the 
effectiveness of these tabards can be established and barriers and facilita-
tors can be identified, implementation in clinical practice will be facilitated 
and endorsed. Therefore, the aim of our study is to evaluate the effect of 
drug round tabards on (a) the frequency and type of interruptions, (b) the 
number and type of MAEs, and (c) the magnitude of the relation between 
interruptions and MAEs during the process of preparation, distribution, and 
administration of medication in hospital wards. In addition, we explored 
nurses’ perspectives and experiences with drug round tabards to identify 
barriers and facilitators for implementation. 

METHODS
Setting
Three wards in a Dutch 1,024-bed university hospital contributed to this 
study: neurology, neurosurgery, and a combined ward with dermatology, 
ophthalmology, and ENT-services. In total, these wards contain 60 beds. 
Each ward has a closed medication storage and preparation room where 
medication carts are stored for use during drug rounds. These carts are 
equipped with drawers and files containing computer-printed medication 
prescriptions for each patient. All oral medications are distributed for 
24 hrs and are checked once by the ward’s night shift. Fluids, intravenous 
medications, and other medications for injection are prepared and double-
checked during each drug round directly before drug administration.

Population
The participants were all registered nurses. Each had an individual 
responsibility for distributing medications to their assigned patients.

Study design
We performed a mixed method study, using a before-after design to collect 
the number of interruptions and MAEs during drug rounds before the imple-
mentation of the tabard in April 2012 (period 1), as well as 2 weeks and 
4 months after tabard implementation (i.e., in May and September 2012, 
respectively periods 2 and 3). An interruption or a distraction was defined 
as an event initiated by another professional(s) or something else, and 
when a nurse interrupted him- or herself. In this study, the term interrup-
tion was used for distractions as well as for interruptions. MAEs are defined 
as a breach of one of the seven rights of medication administration: correct 



69

4 - Drug round tabards

patient, drug, dose, time, route, reason, and documentation.15

During period 2, nurses’ perspectives regarding the tabard were collected by 
documenting spontaneous remarks and asking a single question at the end 
of the observation: “What is your experience with the drug round tabard?” 
In period 3, in-depth information on nurses’ perspectives, experiences, and 
views was collected in a focus group setting to gain insight in barriers and 
facilitators for implementation of the drug round tabards.

Ethical approval
Ethical approval was not considered necessary by the Institutional Review 
Board of the Academic Medical Center at the University of Amsterdam. 
This is in accordance with the Dutch Medical Ethics Law.

Intervention
Following baseline observation period 1, the intervention was introduced 
during a 5-day implementation week. All nurses working on the 
participating wards were instructed to wear the tabards while preparing 
and administering the medications. Instructions were given by e-mail, 
posters, and a promotional film. Tabards were fluorescent yellow with 
printed text on the back and small text on the chest, reading “Do not 
disturb, medication round in progress.” After the implementation week, 
we refrained from instruction on behavior during the drug rounds to 
determine the unbiased effect of the tabard. Information on the exact 
observer’s task, documentation frequency, type of interruptions, and MAEs 
per observed nurse remained blinded.

Observers
All observers (n = 6) were final phase baccalaureate nursing students who 
have followed approximately 2 years of apprenticeship. The observers got 
instruction on how to score and interpret the items on the observation 
checklist and also to interfere if they observed MAEs that might be harmful 
to the patient. Although the students had not graduated yet at the time 
of the study, we were convinced that they had sufficient knowledge and 
awareness to assess the severity of clinical situations.

Data collection
Quantitative data were collected on eight different categories of interrup-
tions that are grouped into either verbal or non-verbal interruptions, based 
on a previously published observation form (Table 1).16 
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Table 1. Definition of interruptions during medication preparation and 
   administration

Category Description 

Verbal colleague Colleague initiates a dialog with nurse

Verbal person Nurse initiates a dialog 

Verbal patient Patient initiates a dialog with nurse

Non-verbal colleague Colleagues initiates an interruption, e.g. getting 
supplies in the vicinity 

Non-verbal person Nurse initiates interruption, e.g. helping a colleague, 
pager response

Non-verbal patient Patient initiates interruption, e.g. being in the vicinity
of the nurse

Non-verbal surrounding Surrounding environment, e.g. cleaning or stock 
working staff

Non-verbal logistics Missing supplies for preparing the medications 

To observe the frequency and type of MAEs, we merged it with the “seven 
right” items of Pape et al.15 that we converted into “seven wrongs”: wrong 
patient, dose, medication, timing, route, indication, and reporting. In a pilot 
phase, the observers performed eight observations in pairs to validate the 
checklist. To determine observation agreement on the counting of inter-
ruptions and MAEs, the inter-observer agreement was calculated using 
the interclass correlation coefficient (ICC). Of the 14 items, 12 items scored 
an ICC > .80 (almost perfect agreement) and 2 items (i.e., verbal inter-
ruptions caused by patients and non-verbal interruptions caused by the 
surrounding) scored an ICC between .55 and .60 (moderate agreement).17 

To solve inter-observer variety on the two moderate scored items, they 
were discussed with the first author. After addressing the disagreements, 
we considered the observation checklist to be reliable. Observations were 
performed 7 days per week during six drug rounds per day that occurred at 
8 a.m., 12 p.m., 4 p.m., 6 p.m., 8 p.m., and 10 p.m. We randomly selected the 
nurse to be observed for each drug round, which resulted in a randomly 
selected patient mix as well. Focus group participants (n = 9) were selected 
using purposive sampling based on their expressed attitudes regarding the 
tabard during observations in period 2 to have a representative mix of posi-
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tive and negative attitudes. Discussion topics were derived from the obser-
vations and nurses’ expressions during period 2 (Table 2).
The focus group was led by a moderator and an observer. The moderator 
facilitated an open discussion, which was structured around the derived 
topics. Special attention was paid to all participants contributing their 
opinions. The focus group session was taped and transcribed.

Table 2. Focus group topics

Topics Sub headings 

Drug round tabards and safe 
medication administration

Experience positive / negative and why?
Do you wear the tabard and why?
What additional interventions will contribute to 
medication safety?
What do you think of checklists, visual reminders 
and a do not disturb zone?

Colleagues who do not wear 
the tabard

Do you or don’t you confront your colleagues 
when they do not cooperate and why?

Pros and cons regarding 
implementation

What factors contribute to your choice whether 
to wear or not to wear the tabard?
What is needed for successful implementation?

Patients and visitors should be 
informed about the purpose of 
the tabard

Why should we or shouldn’t we inform?
How should we inform?

Data entry and crosscheck
The six observers entered their own data, and they cross-checked each other. 
One researcher compared all entered data with the original observation.

Sample size and data analysis
Because the effect of tabards on MAEs is unknown, we were unable to 
calculate the sample size based on this end point; therefore, we used 
the effects on interruptions. Based on previously published interruption 
rates of 15% to 50%, we hypothesized an average reduction of 30% for the 
power calculation.9,12,16 A sample size of 100 observations before and 100 
observations after the intervention would have 90% power to detect the 
effect of the tabards with a .05 significance level.
Descriptive statistics were used to summarize the demographics and 
frequencies of different types of interruptions and MAEs. A Kruskal-Wallis 
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test was performed to compare the interruptions and MAEs due to a skewed 
distribution of the data. After a natural logarithmic transformation, we 
performed a univariable linear regression analysis of MAEs (dependent) on 
interruptions (independent). All statistical analyses were performed using 
IBM SPSS statistics version 18.0 (SPSS Inc., Chicago, IL, USA). Data collected 
during the observations and the focus group session was analyzed itera-
tively by four of the six observers. By discussing the interview and focus 
group items, they coded topics and built a coding tree. Next they grouped 
the topics and identified the most relevant themes related to nurses’ expe-
riences with the drug round tabards regarding barriers and facilitators for 
implementation.18,19

RESULTS
A total of 313 medication administrations were observed. Distribution of 
data collection and observations on each ward was distributed evenly on 
all rounds and for each period, with 40% of the observations occurring 
during the evening rounds (6 p.m., 8 p.m., and 10 p.m.) and 20% during the 
weekend rounds. The characteristics of the observed nurses were equally 
distributed during each period as well (Table 3).

Interruptions
A reduction of 75% of interruptions was found after implementing 
the drug round tabards (Table 4, Figure 1). The majority of interruptions 
that were observed during period 1 were of verbal origin, and most were 
caused and initiated by colleagues and persons other than patients. The 
most common non-verbal interruptions were caused by the surroundings 
(e.g., the telephone, radio, or conversations of others nearby). In period 2, 
there were fewer interruptions than in period 1. The median total verbal 
interruptions were reduced over the periods. The median non-verbal 
interruptions were only reduced in period 3. A significant effect of the 
tabards was found for both the verbal and non-verbal interruption rates. The 
individual interruptions showed a significant decrease, with the exception of 
verbal and non-verbal interruptions initiated by patients. Most decreases 
in interruptions were seen at the drug rounds occurring at 8 a.m., 12 p.m., 
and 6 p.m. For the drug rounds at 8 p.m. and 10 p.m., we observed a slight 
increase in interruptions in period 2, although in period 3 a further decrease 
occurred (see Figure 1).
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Table 3. Demographics

 Period 1 Period 2 Period 3 Total

 N (%) N (%) N (%) N (%)

Observations 105 104 104 313

Gender Male 16 (15) 27 (26) 14 (13) 57 (18)

 Female 89 (85) 77 (74) 90 (87) 256 (82)

Age Median + range 40 (22-64) 42,5 (22-63) 45 (22-62) 42 (22-64)

Education Bachelor 41 (39) 46 (45) 53 (51) 140 (45)

 Community 
college

17 (16) 15 (14) 5 (5) 37 (12)

 Inservice 45 (42) 43 (41) 46 (44) 134 (42)

 Other 2 (2) 0 0 2 (1)

Observations/
ward
 
 

Neurology 39 (37) 36 (35) 37 (35) 112 (36)

Neuro-surgery 35 (33) 40 (38) 33 (32) 108 (34)

Derm- Opht-
ENT

31 (30) 28 (27) 34 (33) 93 (30)

Medication 
rounds
 
 

8.00 20 (20) 19 (18) 19 (18) 58 (19)

12.00 20 (19) 20 (20) 19 (18) 59 (19)

16.00 22 (21) 20 (20) 26 (25) 68 (21)

 18.00 14 (13) 15 (14) 16 (15) 45 (14)

 20.00 14 (13) 15 (14) 11 (11) 40 (13)

 22.00 15 (14) 15 (14) 13 (13) 43 (14)
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Table 4. Interruptions during medication administration rounds

Period 1 (N=105) Period 2 (N=104) Period 3 (N=104)
Kruskal-

Wallis

Number Median 
(IQR)

Number Median 
(IQR)

Number Median 
(IQR)

p

Verbal Total 391 3 (4) 297 2 (4) 94 1 (1) <.05

Verbal 
colleague

168 1 (2) 122 1 (2) 26 0 (0) <.05

Verbal 
patient

94 0 (1) 71 0 (1) 44 0 (1)  .09

Verbal 
person 

130 1 (2) 104 1 (2) 24 0 (0) <.05

Non-verbal 
Total

126 1 (2) 151 1 (2) 15 0 (0) <.05

Non-verbal 
colleague

15 0 (0) 11 0 (0) 1 0 (0) <.05

Non-verbal 
patient

4 0 (0) 4 0 (0) 0 NA .13

Non-verbal 
person

20 0 (0) 24 0 (0) 0 NA <.05

Non-verbal 
surrounding

94 0 (1) 112 1 (2) 14 0 (0) <.05

Total 517 4 (5) 448 4 (4) 112 1 (2) <.05

Medication administration errors
A 66%, and significant, reduction in MAEs was found after implementing 
the tabards (Table 5, Figure 2). The most frequent procedural MAEs 
are the absence of patient identification, incorrect administration time 
(either too early or too late), and not reporting in accordance with 
standard procedures. Individual MAEs that did not decrease significantly 
were administering the wrong medication, administration through the 
wrong route, and administration for an incorrect indication. Decreased 
MAEs were mainly found in the drug rounds at 8 a.m., 8 p.m., and 10 p.m. 
(see Figure 2).
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Figure 1. Mean interruptions per medication administration round 

Figure 2. Mean N medication administration errors per drug round

Regression Model
The univariable linear regression model revealed interruptions as a signif-
icant predictor for MAEs (p < .05; Table 6). The R2 of the model is 10.4%, 
which indicates that approximately one tenth of the MAEs can be explained 
by interruptions.



PART I - Medication safety

76

Table 6. Parameter estimate for intercept MAEs and variable 
   interruptions

Variable
Parameter 

estimate (B)

Standard 
error

Test 
statistic

p

Intercept .800 .065 12.361 <.05

Interruptions .271 .045 6.005 <.05

Nurses’ experiences with wearing the tabard
By documenting remarks during the drug rounds and asking a single 
interview question at the end of drug rounds, we collected nurses’ 
experiences with and opinions about wearing the tabards. The reactions 
ranged from positive and enthusiastic to negative and even refusal to wear 
the tabard. Experiences with wearing the drug round tabards were related 
to three main topics: personal considerations, patient perceptions, and 
considerations regarding the effectiveness of the tabards.

Table 5. Medication administration errors during medication 
   administration rounds

Period 1 
(n=105)

Period 2 
(n=104)

Period 3 
(n=104)

Kruskal-
Wallis

Number Median 
(IQR)

Number Median 
(IQR)

Number Median
(IQR)

p

Wrong patient 194 2 (2) 183 2 (2) 119 1 (1) <.05

Wrong dose 16 0 (0) 9 0 (0) 0 NA <.05

Wrong 
medication

7 0 (0) 6 0 (0) 0 NA 0.08

Wrong timing 91 0 (1) 64 0 (1) 1 0 (0) <.05

Wrong route 4 0 (0) 4 0 (0) 0 NA 0.13

Wrong 
indication

0 NA 1 0 (0) 0 NA 0.37

Wrong 
reporting

126 1 (2) 82 0 (1) 0 NA <.05

Total 432 3 (3) 349 2.5 (3) 120 1 (1) <.05
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Personal considerations. 
Frequently mentioned personal considerations include the nurses’ 
perception of their appearances while wearing the tabards: 

“ I definitely won’t wear the tabard, it is ridiculous!..... I am in for any kind 
of intervention and improvement, but in this tabard, I stand just like 
an idiot.” 

 The nurses also mentioned hygienic issues as a personal barrier to 
wearing the tabard: 

“ I purposively do not wear the tabard because I think it is filthy. Every-
body wears it, contaminating it with sweat or spilling dirt or things 
on it.”

Patient perceptions. 
Nurses have concerns about the way in which patients and visitors might 
perceive the tabard. These remarks sometimes represented the nurses’ 
opinion that the tabard led the patients to consider the staff to be 
unapproachable: 

“ I think the tabard gives an unfriendly signal to the patient. When 
patients have questions or need any kind of assistant or care, they 
should not need to hesitate in asking their nurse.” 

The nurses sometimes expressed feelings about the opposite effect:

“ The intention of the tabard is good; it gives a clear signal that you 
need to concentrate on the medication task. However, the tabard 
looks quite outstanding, and because of this, it attracts patients’ and 
visitors’ attention, and this results in questions about the reason for 
wearing the tabard, which distracts eventually from your medication 
task. But overall, they are an excellent idea.”

Effectiveness considerations. 
Perspectives on the effectiveness of the tabard varied. Some felt that it did 
not work at all: 

“ I think it is nonsense and don’t think it is effective.” 
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Other nurses mentioned that the tabard was only useful at certain times:

“ It is a very good idea, especially during daytime. It will make people 
think about “do not disturb,” but I think that during evening shifts it is 
more efficacious, that is the time when there are many visitors. I really 
think it is a good idea!”

“ The intervention works as a signal for colleagues, they realize that 
you are doing medication. However, I do not think the tabard is effec-
tive in an evening shift when there are many visitors, no secretary to 
answer telephone calls etc.”

Six of the nine invited nurses were able to attend and participate in the 
focus group discussion. They discussed the prominent color of the tabard 
as a barrier for use as some patients complained about the fluorescent 
yellow color. The participants suggested another color might solve this. 
Hygiene issues were not considered a problem for exchanging the tabard 
among nurses; nevertheless, the participants found it important to establish 
a cleaning protocol for the tabards with the hospital laundry service. All 
participants frequently were asked questions about the purpose of the 
tabards from visitors and patients. These questions distracted them from 
their tasks. Therefore, they suggested informing patients and visitors about 
the tabard upon admission or entry to the hospital. In addition to the drug 
round tabards, they expressed thoughts about the importance of focusing 
on team culture, where it is considered normal to not disturb each other 
during tasks and where it is acceptable to address disturbances when they 
do occur. The group also discussed the importance of leadership and team 
member role models as they considered this to be an important stimulus 
and good motivation for nurses to wear the tabard.

DISCUSSION
This study shows a significant effect of drug round tabards on interruptions 
and MAE rate and a significant linearity between interruptions and MAEs 
(R2 of 10.4%). Therefore, we can conclude that the tabards were effective 
in improving medication administration safety. However, from the nurses’ 
experiences it became clear that they have mixed emotions about wearing 
the tabard. Nurses feel awkward and uncomfortable in the tabard, but they 
are prepared to wear the tabard if its effectiveness can be demonstrated, 
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as also found by Scott et al.12 In the focus group, suggestions were made 
to change the color and appearance of the tabard. When asked about the 
effectiveness of the tabard, some nurses had positive experiences, but 
others expressed doubts about its effectiveness. Patients are not always 
aware of the tabard’s purpose, and wearing a tabard did not change the 
patients’ attempts to attract the nurses’ attention. This was confirmed by 
the quantitative outcomes that showed a non-significant effect of the 
tabard on interruptions caused by patients. The nurses also expressed their 
opinion that patients should always feel free to ask the nurses questions. 
Additionally, the nurses reported that the main sources of interruptions 
during drug rounds are colleagues and not patients. Another important item 
to consider is hygiene; some nurses complained that the tabards are worn 
by multiple nurses and are not personal items. The focus group suggested 
a cleaning protocol to address the hygiene issue. In their study concerning 
the infection risk of tabards, Scott et al.12 indicated that all tested swabs 
were negative for methicillin-resistant Staphylococcus aureus but had a 
positive general culture. We suggest a well-defined hygiene protocol when 
implementing the drug round tabard in a hospital.
Our results of the regression model show a significant linearity, but the 
magnitude of the contribution of interruptions on MAEs seems small. This 
does not support the result found in other studies, which indicate a greater 
effect of interruptions on MAEs.5,7,20 In contrast, another study showed the 
results of implementing a multi-intervention program, including tabards, 
in which the number of interruptions by staff increased significantly.21 This 
indicates that there are more factors than the tabard alone that influence 
the resulting effect. Given the literature, we hypothesize that paying atten-
tion to the process made nurses more aware of their tasks in medication 
administration, possibly leading to increased concentration and dedica-
tion.22 Another possible contributing factor was more involvement of the 
ward managers during drug rounds. They were eager to reduce MAEs and 
wanted to contribute to the study. These factors may have caused nurses to 
realize the importance of their task. Because previously published studies 
have suggested that nurses should change their behavior to reduce inter-
ruptions and MAEs, the drug round tabard can be considered a tool for 
changing nurses’ behavior.7,23 In conclusion, the drug round tabards created 
an observed effect on MAEs that was most likely not only the result of the 
tabards. This explains the significant results on both MAEs and interruptions 
and the low regression model R2.
To obtain representative results, we observed all drug rounds, with the 
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exception of night shifts, on both surgical and internal medicine wards. The 
mixed method approach with a combination of quantitative data collec-
tion on the effect of the tabards with experiences and perspectives of the 
participants in a mixed methods design proved a valuable research design 
because it uncovered all incentives.13,24 The combined checklist was vali-
dated during this study using a nested inter-observer agreement test 
(ICC) where 2 of the 14 observation items scored moderate agreement 
among observers, which could be considered a weakness for the obser-
vation process. However, 12 items scored almost perfect agreement, and 
after discussing the interpretation of the two moderate scored items, we 
considered the checklist reliable. Furthermore, this study has some limita-
tions. Although some form of observer effect could not be eliminated in 
our study, we assume that this hardly influenced the effects since Barker, 
Flynn, and Pepper25 stated that observations are a valid, efficient, and accu-
rate method of detecting MAEs and that there is no significant effect of 
observers on the observed personnel. Secondly, all observers were final 
phase nursing students, and one can argue their ability to observe the 
complex task of medication preparation and administration. However, they 
are trained and experienced in medication management, and since they 
have no relationship with the team under observation, they are able to get 
unbiased information and observations. Lastly, in a before-after design, one 
cannot correct for changes over time. Although we carefully selected the 
observation periods, we could not prevent the influence of low bed occu-
pancy on all three observed wards during the different observation periods. 
In future research, one could consider more robust study designs to address 
this issue (e.g., a cluster randomized controlled trial or a controlled before-
after study).11 In contrast to previous studies on multifaceted strategies, we 
would recommend analyzing the single contribution of each intervention to 
avoid the implementation of unnecessary and non-evidence-based inter-
ventions.8,21,23

Conclusions and implications for further research
The implementation of the drug round tabards on hospital wards led to 
a significant reduction in interruptions and MAEs. However, the reduction 
in MAEs cannot be fully explained by the decrease in interruptions. Other 
factors tended to influence the number of MAEs during the implementa-
tion process.
We suggest that hospitals implement the drug round tabards on their wards. 
Even if there is a possible side effect of the tabard, such as increased awareness 
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and dedication, this is a positive result caused by implementing the tabard.
We suggest further research on the contribution of each additional 
intervention for reducing interruptions and MAEs to avoid the 
implementation of unnecessary and non-evidence-based interventions.
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Abstract
Background
One-third of all medication errors causing harm to hospitalized patients occur 

in the medication preparation and administration phase, which is predom-

inantly a nursing activity. To monitor, evaluate and improve the quality and 

safety of this process, evidence-based quality indicators can be used.

Objectives
The aim of study was to identify evidence-based quality indicators (struc-

ture, process and outcome) for safe in-hospital medication preparation and 

administration.

Methods 
MEDLINE, EMBASE and CINAHL were searched for relevant studies published 

up to January 2015. Additionally, nine databases were searched to iden-

tify relevant grey literature. Two reviewers independently selected studies 

if (1) the method for quality indicator development combined a literature 

search with expert panel opinion, (2) the study contained quality indicators 

on medication safety, and (3) any of the quality indicators were applicable 

to hospital medication preparation and administration. A multidisciplinary 

team appraised the studies independently using the AIRE instrument, which 

contains four domains and 20 items. Quality indicators applicable to in-hos-

pital medication preparation and administration were extracted using a struc-

tured form.

Results 
The search identified 1683 studies, of which 64 were reviewed in detail and 

five met the inclusion criteria. Overall, according to the AIRE domains, all 

studies were clear on purpose; most of them applied stakeholder involve-

ment and used evidence reasonably; usage of the indicator in practice was 

scarcely described. A total of 21 quality indicators were identified: 5 structure 

indicators (e.g. safety management and high alert medication), 11 process indi-

cators (e.g. verification and protocols) and 5 outcome indicators (e.g. harm and 

death). These quality indicators partially cover the 7 rights.
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INTRODUCTION
Medication safety is an important topic because medication errors (MEs) 
are a common, serious and expensive type of medical error.1 According 
to the NCCMERP a ME is defined as ‘any preventable event that may 
cause or lead to inappropriate medication use or patient harm while the 
medication is in the control of the health care professional, patient or 
consumer’.2 The medication process is vulnerable and error prone as it is 
a complex five phase process: (a) prescribing, (b) verifying, (c) preparing/
dispensing (d) administering, and (e) monitoring. A ME can originate in all 
of these phases.
Rates of medication errors vary, depending on the detection method 
used. Estimates of the incidence of MEs vary between 5% and 25% of 
all medication administrations.3-6 One-third of all MEs causing harm to 
patients in hospitals occur in the medication preparation and administration 
phase, which is predominantly a nursing activity.3,7 In some settings, 
medication orders are transcribed, dispensed, and then delivered for nurse 
administration. In other circumstances and settings, nurses are involved 
in both the dispensing and preparation of medications (in a similar role 
to pharmacists), such as crushing pills and preparing syringes with the 
correct dose. To improve medication safety, the medication process has 
to be assessed. A widely used method to do this is with quality indicators 
(QIs). 4,8-10 Quality indicators are explicitly defined and measurable items 
referring to the structure, processes, or outcome of care.9,11 The structure is 
the environment in which health care is provided, and includes material and 
health resources, operational factors, and organizational characteristics of 

Conclusion
Despite the relatively small number of included studies, the identified quality 

indicators can serve as an excellent starting point for further development 

of nursing specific quality indicators for medication safety. Especially on the 

right patient, right route, right time and right documentation there is room 

future development of quality indicators.

Keywords: quality of care, nursing, quality indicators, medication errors, 

medication preparation and administration, systematic review
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the health care facility. The process is the method by which health care is 
provided and includes the giving and receiving of care by the practitioners 
and health care system. The outcome is the consequence of health care 
and includes the health status of patients. Quality indicators are usually 
described with a numerator, a denominator, and a performance standard. 
After assessment of the quality of care, quality indicators are used to 
measure whether improvement actions have the desired result as well as 
to monitor performance.
In order to use quality indicators to assess care in terms of medication 
preparation and administration, we must first define good quality and 
safe care. To ensure safe medication preparation and administration, 
nurses are trained to practice the “7 rights” of medication administration: 
right patient, right drug, right dose, right time, right route, right reason 
and right documentation.12,13 However, adhering to these 7 rights is not 
just the responsibility of the individual nurse, but also of the health 
care organization, i.e. the system within which the nurse functions. 
An ISMP editorial states that “The 7 rights are broadly stated goals or 
desired outcomes of safe medication practices for which organizations 
must accept responsibility and design failsafe ways that they can be 
achieved”.14 A good example of this is the organization policy to remove 
concentrated electrolytes from patient care areas. When a ME occurs, 
this is often due to breach of one of the 7 rights. Therefore in this review 
we aimed to identify evidence-based quality indicators (structure, process 
and outcome) for the 7 rights of safe in-hospital medication preparation 
and administration.

METHODS
We conducted and reported this study according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 
statement.15 

Search strategy
To identify relevant studies, we systematically searched three electronic 
databases: MEDLINE, EMBASE and CINAHL. These databases were searched 
from their start date to January 19, 2015; no limitations on language or year 
of publication were applied. The search terms used combined keywords 
and medical subject headings for medication safety and quality indica-
tors. We used the following search terms: patient safety, medication safety, 
medication error, medication administration, quality indicators, quality of 
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care, nurses and nursing care (Appendix 1 for full searches of the databases).
In addition, we conducted a grey literature search in nine sources (search 
term used: indicators medication safety) to identify studies not indexed in 
the databases listed above:
• Institute for Healthcare Improvement at www.ihi.org.
• Agency for Healthcare Research and Quality (AHRQ) at www.ahrq.gov.
• The Joint Commission International at  

www.jointcommissioninternational.org.
• Open Grey at www.opengrey.eu.
• ProQuest at www.proquest.com. 
• National Health Services at www.nhs.uk.
• The Australian Commission on Safety and Quality in Healthcare at 

www.safetyandquality.gov.au.
• The Canadian Patient Safety Institute at www.patientsafetyinstitute.ca.
• The National Institute of Health and Care Excellence at www.nice.org.uk.

Study selection
Studies were included if: (1) the methodology of the study combined a 
literature search with expert panel opinion, (2) if the results of the study 
contained quality indicators on medication safety (for example: procedures 
on handling of (high alert) medications or rates of medication error), and 
(3) if any of the quality indicators were applicable to the medication 
preparation and administration phase in a hospital setting. Studies had to 
combine a literature search with expert panel opinion because this has 
been described as the most rigorous way to develop quality indicators.11,16

Two reviewers (MS and LV) independently selected studies from the 
search of the electronic databases based on title and abstract. The full 
texts of the studies selected in the first step were reviewed independently 
by the same reviewers. In case of disagreement, a third reviewer (HV) was 
involved to reach a consensus decision on inclusion. Also, the reference 
lists of the included studies were checked to identify any relevant studies 
that had not been found in the electronic search. To conclude, HV 
searched and reviewed the grey literature registries on January 19 2015, 
potential relevant hits were checked by MS.

Data extraction and analysis
A structured data extraction form was used to describe the studies 
and quality indicators for medication preparation and administration 
process. The extracted information consisted of the applicable setting, a 

http://www.ihi.org
http://www.ahrq.gov
http://www.jointcommissioninternational.org
http://www.opengrey.eu/
http://www.nhs.uk
http://www.safetyandquality.gov.au
http://www.patientsafetyinstitute.ca
http://www.nice.org.uk
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description of the quality indicator and/or the explanation/description of 
the numerator and denominator, and the type of quality indicator according 
to the structure, process and outcome framework of Donabedian. Two 
reviewers (MS and LV) independently completed the data extraction. Any 
disagreement between the reviewers was again resolved by consensus 
decision with a third reviewer (HV).

Methodological assessment
For the methodological assessment of the quality of the included 
studies, we used the AIRE Instrument (Appraisal of Indicators through 
Research and Evaluation), which is a validated instrument developed to 
assess whether the aim and the organizational context of the quality 
indicators are clearly described and whether the quality indicators are 
evidence-based.17 The AIRE instrument contains 20 items, divided into 
four domains: purpose, stakeholder involvement, evidence and usage 
(Appendix 2). Each item is scored on a four-point Likert scale ranging from 
1 (strongly disagree; confident that the criterion has not been fulfilled 
or no information was available) to 4 (agree; confident that the criterion 
has been fulfilled). The AIRE instrument recommends a minimum of four 
independent reviewers for reliable scores. All authors (n=7) independently 
appraised the included studies with the AIRE instrument. They represent 
a multidisciplinary group with backgrounds in internal medicine, surgery, 
pediatrics, pharmacy, nursing and quality of care. The AIRE Instrument was 
completed for a total set of quality indicators instead of for each quality 
indicator separately, because the studies only gave general information 
about the development of the total set of quality indicators and the 
evidence on which they were based. For each of the four domains, an 
independent standardized score can be calculated. However, we decided 
to use the individual item scores because we found them to be more 
informative. No guidance was available on the definition of a high or low 
score. For this study we arbitrarily defined individual item scores with a 
total between 7-13 as low, those between 14-20 as moderate and those 
between 21-28 as high. One author (MS) performed data entry and 
calculated the scores, while another (LV) cross checked the data entry 
and calculations.
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Figure. 1. Flowchart of the literature search

1682 publication: 
title abstract
screened for 

relevance

63 publications: 
full text screened

1619 excluded

59 excluded: 
48 no indicator development
6 not on medication safety
5 not on administration and 
   preparation

4 publications
included

MEDLINE
726 publications

EMBASE
710 publications

CINAHL
763 publications

2199 
potentially relevant 

publications

517 duplicates

Reference checking
1 publication

included

5 publications
included
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RESULTS
Search and study characteristics
The electronic search identified 1682 potentially relevant studies. Based 
on their title and abstract, 63 studies were reviewed in detail. Four studies 
met the inclusion criteria. The main reason for excluding studies was the 
inability to meet the methodological inclusion criteria for a combined 
literature search and expert panel opinion. Checking the references of 
the included studies yielded one additional study, resulting in a total 
amount of five included studies (Fig. 1). The grey literature search did not 
result in any additional studies. 
The five included studies were published between 1995 and 2010 (Table 
1). None of the studies had undertaken quality indicator development 
specifically for the nursing process of medication preparation and 
administration. Two studies (Cheng et al. and Nigam et al.) originated from 
Canada, and both aimed to develop quality indicators for medication 
safety.18,19 The Australian NSW TAG study was commissioned by the 
Department of Health, which used the data to publish a manual of 
medication safety indicators for hospitals.20 This study was not listed 
as a scientific study; it was found through the reference search. The 
McLoughlin et al. study had a wider scope and was undertaken as part 
of the Organization for Economic Cooperation and Development (OECD) 
Quality Indicator Project, which aimed at developing an initial set of 
patient safety indicators. It involved several countries (Australia, Canada, 
the EU, Portugal, Spain and the United States).21 The QRC Advisor study 
was a study by the American Nurses Association that aimed to develop 
quality indicators for safety and quality of nursing care.22

Methodological assessment
According to the AIRE domains, the methodological quality of the included 
studies varied (Table 2). All the studies were clear on purpose, and most 
of them applied stakeholder involvement and used evidence reasonably. 
They described usage of the indicator in practice only occasionally.18-21 
The NSW TAG study published in 2007 had the highest scores, with high 
scores (21-28) in three of the four domains and moderate scores (14-20) 
in one domain.20 Individual item scores were low (7-13) on item 8 (the 
indicator has been formally endorsed), item 11 (the supporting evidence 
has been critically appraised), item 14 (a strategy for risk adjustment has 
been considered and described) and item 17 (the indicator has sufficient 
discriminative power). 
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Author(s), 
Year, Country, 
Reference 

Population and 
setting

Type of 
indicator

Indicator (type)

QRC Advisor, 
1995, United 
States22 

Nursing 
indicators for 
the acute care 
setting 

Outcome Medication error rate 

McLoughling 
et al, 2006, 
various 
countries21 

Patient safety 
indicators 
for OECD 
countries: 
Australia, 
Canada, the EU, 
Portugal, Spain 
and the United 
States 

Outcome Medication error 

NSW TAG, 2007, 
Australia20

Indicators for 
quality use 
in medicines 
in Australian 
hospitals

Structure Availability of concentrated 
potassium outside pharmacy

Process Antibiotic therapy for surgical 
patients 

Process Postoperative pain 
management 

Process Adverse drug reaction 

Process Chemotherapy protocol 

Nigam et al, 
2008, Canada19 

Medication 
safety indicators 
for both 
inpatient and 
outpatient 
settings in 
Canada

Process Administering protocols for high 
alert prescription medications 

Process Verification of high alert 
prescriptions

Process Machine readable coding 
systems for administration

Process Differentiation of high alert 
prescription medication

Process Monitoring and reducing 
Adverse Drug Events (ADEs) by 
assigning pharmacists on round

Table 1. Characteristics of studies and quality indicator sets 
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Author(s), 
Year, Country, 
Reference 

Population and 
setting

Type of 
indicator

Indicator (type)

Cheng et al, 
2010,Canada18

Medication 
safety indicators 
for public 
reporting in 
Canada, 

Structure Top 10 medications 

Structure Concentrated electrolytes 

Structure Narcotic safety 

Structure Incident reporting and analysis 

Structure Prospective medication safety 
analysis 

Process Antibiotic prophylaxis 

Process Venous thromboembolism 
(VTE) prevention 

Outcome Medication incident types, 
harm or death incidents by 
type of error 

Outcome Medication incident rates, 
harm/death incidents per days 
of patient care 

Outcome Deaths associated with 
medication incidents 

Table 1. Continued 

Quality indicators 
From the included studies, a total of 21 partly overlapping quality indicators 
were identified and categorized (Table 3): five structure indicators, 
eleven process indicators and five outcome indicators. Three structure 
indicators were related to the implementation of safety management 
systems: incident reporting and analysis, prospective medication safety 
analysis and the availability of a top 10 high alert medication list that 
are associated with harm or deaths (the original author classified the 
availability of a top 10 high alert medication list as an outcome indicator, 
but we classified it as a structure indicator because the list was derived 
from incident reports). Two studies reported structure indicators on 
the limitation of availability of high alert medications (concentrated 
electrolytes and narcotics). The process indicators can be divided into 
three categories: verification of prescriptions either by pharmacists or an 
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AIRE Scoring items

1. Purpose 

2. Selection criteria 

3. Organizational context

4. Quality domain 

5. Healthcare process 

6. Relevant professional groups included

7. Involvement 

8. Formally endorsed.

9. Systematic search methods

10. Guideline recommendations or peer reviewed studies

11. Critical appraisal of supporting evidence 

12. Description of numerator and denominator

13. Defined target patient population

14. Strategy for risk adjustment 

15. Validity 

16. Reliability

17. Discriminative power.

18. Practice pilot

19. Data collection efforts 

20. Presenting and interpreting instructions
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electronic system, protocols for medications that are driven by specific 
administration regimes (high alert medications, chemotherapy, antibiotic 
and thromboprophylactic medications) and documentation of relevant 
medication related clinical information (adverse drug reactions and 
postoperative pain management). The only patient-relevant outcome 
indicators identified were in the category of adverse events, for which 
various definitions of MEs were used. Of the five definitions of MEs, four 
included only MEs that resulted in harm or death. 
We mapped the identified quality indicator categories onto the 7 rights 
(Table 4). Almost all categories can be mapped onto “right drug” and 
“right dose”. The quality indicators on verification by a pharmacist and 
use of protocols for specific medication also address “right reason.” The 
electronic verification adds “right patient” and “right documentation.” 
The structure indicators in the category safety management cannot be 
mapped onto any of the 7 rights because these indicators are not specific 
for any of the rights. A prospective risk analysis or incident analysis, for 
example, can be on various topics in medication safety and can therefore 
be mapped onto any of the 7 rights. The definitions of the indicators in 
the outcome category adverse events are not specific enough to map 
onto any of the 7 rights. 

Table 4. Mapping of indicator categories onto the ‘7 rights’
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Table 3. Description of QIs by type of indicator

Source Indicator
Description and/or Numerator,
Denominator of indicator

Structure indicators

Safety management

Cheng Incident reporting and 
analysis

Description: Organization has a policy and pro-
cess for reporting and analyzing medication 
incidents (yes/no). 

Cheng Prospective medication 
safety analysis

Description: Organization conducts at least 
one medication safety related analysis per 
year (yes/no). 

Cheng Top 10 medications Description: List of top 10 medications associ-
ated with harm or death medication incidents. 

Availability of high alert medication

NSW TAG Concentrated potassium Description: Percentage of medication storage 
areas outside pharmacy where potassium am-
poules are available. 

Cheng Concentrated electrolytes Description: Concentrated electrolytes (con-
centrated potassium chloride, potassium 
phosphate and sodium chloride >0.9%) are re-
moved from patient care areas (yes/no) (per-
centage of patient care areas where concen-
trated potassium vials are available). 

Cheng Narcotic safety Description: Three criteria: 1. Removal of hy-
dromorphone ampoules or vials with concen-
tration >2 mg/mL (except palliative care) (yes/
no); 2. Removal of morphine ampoules or vi-
als with concentrations >15 mg/ mL (yes/no); 3. 
Standardization and limitation of the number 
of parenteral narcotic (opioid) concentrations 
available (yes/no). 



PART I - Medication safety

98

Table 3. Continued

Source Indicator
Description and/or Numerator, 
Denominator of indicator

Process indicators

Verification

Nigam Monitoring and reducing 
adverse drug events by 
assigning pharmacists on 
round

Numerator: Number of beds with daily phar-
macist participation in interdisciplinary direct 
patient care. 

Denominator: All beds. 

Nigam Verification of high alert 
prescriptions

Numerator: Number of prescriptions/medica-
tion orders for high-alert medications that are 
double-checked and documented by pharma-
cists before administration. 

Denominator: All prescriptions/medication or-
ders for high alert medications. 

Nigam Machine readable coding 
systems for administration

Numerator: Number of doses administered 
with machine readable code (bar codes). 

Denominator: All doses administered. 

Visual reminders

Nigam Differentiation of high alert 
prescription medication

Numerator: Number of high-alert prescriptions 
medications that are differentiated from other 
medications using flags, highlighting or some 
other system. 

Denominator: All high-alert prescription medi-
cations. 

Protocols 

Nigam Administering protocols 
for high alert prescription 
medications

Numerator: Number of prescriptions/
medication orders for high-alert medications 
using an administering protocol. 

Denominator: All prescriptions/medication 
orders for high-alert medications. 

NSW TAG Chemotherapy protocol Description: Percentage of patients receiving 

cytotoxic chemotherapy whose treatment is 

guided by a hospital approved chemotherapy 

treatment protocol. 
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Source Indicator
Description and/or Numerator, 
Denominator of indicator

Process indicators

Protocols 

NSW TAG Chemotherapy protocol Numerator: Number of patients prescribed 

chemotherapy whose treatment was guided by a 

hospital approved protocol. 

Denominator: Number of patients prescribed 

chemotherapy in sample. 

NSW TAG Antibiotic therapy for 

surgical patients

Description: Percentage of patients undergoing 

specified surgical procedures that receive an 

appropriate prophylactic antibiotic regimen. 

Numerator = Number of patients undergoing 

specified surgical procedures that receive an 

appropriate prophylactic antibiotic regimen. 

Denominator = Number of patients who had a 

specified surgical procedure in sample. 

Cheng Antibiotic prophylaxis Description: Proportion of select surgical 

patients (coronary artery bypass graft, cardiac 

surgery, hip arthroplasty, knee arthroplasty, 

hysterectomy and vascular surgery) who receive 

prophylactic antibiotics. 

Cheng Venous thromboembolism 

prevention 

Description: Proportion of at-risk or eligible 

patients (undergoing major general 

or hip fracture surgery) who receive 

thromboprophylaxis. 

Documentation of relevant medication related clinical information

NSW TAG Postoperative pain 
management. 

Description: Percentage of postoperative pa-
tients whose pain intensity is documented us-
ing an appropriate validated assessment tool. 

Numerator: Number of postoperative patients 
whose pain intensity is documented using an 
appropriate validated assessment tool. 

Denominator: Number of postoperative pa-
tients in sample. 



PART I - Medication safety

100

Source Indicator
Description and/or Numerator, 
Denominator of indicator

Process indicators

Documentation of relevant medication related clinical information

NSW TAG Adverse drug reactions Description: Percentage of patients whose 
known adverse drug reactions are document-
ed on the current medication chart. 

Numerator: Number of patients whose known 
ADRs are documented on the current medica-
tion chart. 

Denominator: Number of patients in sample. 

Outcome indicators

Adverse events 

QRC 
Advisor 

Medication error rate Numerator and denominator: not reported

Mc-
Loughlin 

Medication error Numerator: Number of patient deaths, paraly-
sis, coma, or other major permanent loss of 
function associated with a medication error.

Denominator: The original developer of this 
indicator conceived of it as sentinel event in-
dicator, i.e. it would reflect events that should 
never happen. Consequently, the original def-
inition has no denominator. However, if the 
indicator were applied to the health system 
level, an appropriate denominator would have 
to be used to be able to compare rates across 
countries. 

Cheng Medication incident 
types, harm or death 
incidents by type of error 

Description: Frequency of medication incidents 
resulting in harm or death, categorized accord-
ing to the type of incident (e.g., incorrect dose, 
incorrect medication, incorrect patient). 

Cheng Medication incident rates, 
harm/death incidents per 
days of patient care 

Description: Proportion of medication inci-
dents that result in harm or death per days of 
patient care. 

Cheng Deaths associated with 
medication incidents 

Description: Proportion of total deaths in On-
tario that are associated with medication inci-
dents. 

Table 3. Continued
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DISCUSSION
A total of 21 evidence-based quality indicators were identified for 
the nursing process of safe in-hospital medication preparation and 
administration according to the 7 rights. Since quality indicators are used 
for quality assessment and both internal and external transparency and 
benchmarking, it is important to use reliable and valid quality indicators 
with clear definitions. Our study indicates that only five studies used an 
evidence-based approach, with a combined literature search and expert 
panel opinion, for quality indicator development. We also found that the 
clinical implication and feasibility of the quality indicators were poorly 
studied or described. These are important aspects to consider, because 
if data collection for the indicator is difficult, this might result in poor or 
insufficient data and an unreliable indicator. 
The extracted quality indicators can be categorized according to the 
structure, process and outcome framework. However, most quality 
indicators referred to the structure and process of care; the only outcome 
indicator found was adverse events expressed as patient harm or death. 
The goals addressed by the 7 rights are only partly covered with the current 
quality indicators and mainly address “right drug” and “right dose.” Quality 
indicators on verification by a pharmacist and electronic verification rely 
on the availability of pharmacists and electronic systems, which are not 
common practice in every hospital. No quality indicators were found that 
address “right time” and “right route”. Electronic verification systems could 
also check on this, but the quality indicators we extracted did not include 
this function. The nurse-dependent “right time” is especially important 
for time-critical scheduled medications, such as those identified by the 
Institute for Safe Medication Practices (ISMP).23 These are medications 
for which maintenance doses that are administered with dosing schedule 
deviations of more than 30 minutes may cause harm or result in a 
substantially sub-optimal therapy or pharmacological effect. These 
include medications with a dosing schedule more frequent than every 
four hours, medications that must be administered apart from other 
medications and certain medications that require administration within a 
specified period of time before, after, or with meals (for example, rapid-, 
short-, or ultra-short-acting insulin and certain oral anti diabetic agents). 
Four of the five outcome quality indicators we found use different 
definitions of “MEs resulting in harm and death.” Rates of MEs vary, 
depending on the detection method used as well as the definition of 
numerator and denominator. Due to this lack of uniformity, incidence 
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rates are difficult to compare. A generally accepted definition of MEs that 
defines both scope and content is required.24 Also, the MEs resulting in 
harm and death are only a small portion of all MEs and near misses; 
consequently this might be an opportunity to develop more specific 
definitions of MEs related to the 7 rights. 

Overall, we conclude that evidence-based quality indicators for medication 
safety with clear definitions are scarce, but the identified quality indicators 
provide an excellent starting point for further development.
Limitations
As demonstrated in this systematic review, little research has been 
done on quality indicators for the safety of medication preparation and 
administration. However, our restriction to include only indicators that are 
developed through an evidence-based approach may have led to the 
exclusion of useful indicators that are developed with other approaches. 
For instance, in the NICE guideline on safe nurse staffing a clearly defined 
indicator on medication administration errors is reported, along with eight 
other indicators for safe staffing (e.g. falls, pressure ulcers, missed breaks, 
compliance with mandatory training).25 This indicator on medication 
administration errors is well described (numerator, denominator, data 
source) and has excellent face validity for medication preparation and 
administration. The interpretation of this indicator, on the other hand, 
requires caution because the observed rates are heavily influenced by 
the general reporting level of errors.  
Also, we may have underestimated the quality of some studies. The 
methodological appraisal of the studies was based on information derived 
from the included studies, but the development process, in particular, 
was not always described in detail. 

Implications for research
The identified quality indicators focus mainly on specific medication 
procedures or protocols. Future development of quality indicators could 
therefore focus more on nursing-specific quality indicators for the critical 
phases of medication preparation and administration. The 7 rights can be 
used to identify topics on which quality indicators are needed. Our study 
shows that there is room for further development, especially on the right 
patient, right route, right time, right reason and right documentation. We 
recommend that future studies use the AIRE instrument when developing 
quality indicators, especially to overcome the currently underexposed 
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areas such as formal endorsement, critical appraisal of the evidence, risk 
adjustment and sufficient discriminative power.

Implications for practice
We found that most of the included studies had methodological flaws. 
However, the aphorism of evidence-based practice is to “use the best 
available evidence”26 and from this perspective it is advisable to consider 
using the identified quality indicators. When selecting the indicators 
to be used locally, it is important for endorsers and users to critically 
review the quality indicators on acceptability, feasibility of acquiring the 
right data, reliability, sensitivity to change, and validity.11 Also, adaptation 
of quality indicators to the local setting may be needed, because the 
medication process and system may vary between countries. Even when 
a quality indicator is evidence-based and clearly defined, hospital boards 
as well as professionals need to believe in the quality benefits to be 
gained in exchange for their efforts to collect all the necessary data, 
and it should be feasible for them to integrate it as much as possible in 
existing processes, electronic systems and data collections. Adaptation 
and review of quality indicators can be done, for instance, through 
surveys, interviews or focus groups. Periodic evaluation reports with 
insightful interpretation of the results can monitor performance, promote 
evidence-based quality improvement initiatives, and ultimately serve to 
evaluate effectiveness.27-29 
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APPENDIX 1. 
Search strategies

MEDLINE search
((((((“Medical Errors”[Mesh:noexp] OR “Medication Errors”[MeSH] OR “Malpractice”[Mesh:noexp] 

OR “Medication Systems, Hospital”[Mesh] OR “Medication Systems”[MeSH Terms] OR medi-

cation safety[tiab] OR medication error*[tiab] OR error rate*[tiab] OR clinical error*[tiab] OR 

((error*[tiab] OR safety[tiab]) AND (medication administered[tiab] OR medications adminis-

tered[tiab] OR administered medication*[tiab] OR administer medication*[tiab] OR medication 

administration[tiab] OR medications administration[tiab] OR medication use[tiab] OR medi-

cation prescribe*[tiab] OR prescribed medication*[tiab])))) AND (“Safety”[MeSH] OR “Patient 

Safety”[Mesh] OR “Safety Management”[Mesh] OR “Morbidity”[Mesh] OR patient safety[tiab] 

OR medication-use safety[tiab] OR medication safety[tiab] OR drug safety[tiab] OR safe medi-

cation use[tiab] OR safety management[tiab] OR safety standard*[tiab] OR (safety[tiab] AND 

medication*[tiab]) OR (safety[tiab] AND indicator*[tiab]) OR (safety[tiab] AND hospital*[tiab]))) 

AND (“Quality Indicators, Health Care”[Mesh] OR “Health Status Indicators”[MeSH Terms] OR 

“Drug Monitoring”[Mesh] OR “Drug Administration Schedule”[Mesh:noexp] OR indicator*[tiab] 

OR quality care[tiab] OR system factors[tiab] OR system failure*[tiab] OR ((monitor*) AND 

(quality OR safety)))) AND (“Nurses”[MeSH] OR “Nurse’s Role”[MAJR] OR “Nursing Care”[Mesh] 

OR “Nursing Process”[MeSH] OR “Education, Nursing”[Mesh] OR “Economics, Nursing”[MeSH] 

OR “Nursing Staff”[MAJR] OR “Hospitals”[Mesh] OR “Inpatients”[Mesh] OR “Patient Care 

Team”[MeSH] OR “Patient-Centered Care”[MeSH] OR “Total Quality Management/organi-

zation and administration”[MAJR] OR “Quality Assurance, Health Care/methods”[MAJR] OR 

nurse*[tiab] OR nursing[tiab] OR case manager*[tiab] OR hospitalization[mh] OR hospital[tiab] 

OR hospitals[tiab] OR hospitalized[tiab] OR hospitalised[tiab] OR hospitalization[tiab] OR 

hospitalisation[tiab] OR inpatient[tiab] OR inpatients[tiab]))) NOT (nursing home* OR “Nursing 

Homes”[Mesh] OR homecare[tiab] OR home care[tiab])

EMBASE Search

# Query

1

medical error/ or medication error/ or malpractice/ or hospital organization/ or 
(medication safety or medication error* or error rate* or clinical error*).ti,ab,kw. or 
((error* or safety) and (medication administered or medications administered or 
administered medication* or administer medication* or medication administration or 
medications administration or medication prescribe* or prescribed medication*)).ti,ab.

2

safety/ or *patient safety/ or morbidity/ or (patient safety or medication-use safety 
or medication safety or drug safety or safe medication or safety management 
or safety standard*).ti,ab. or ((safety and medication*) or (safety and indicator*) or 
(safety and hospital*)).ti,ab.
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# Query

3
exp health status indicator/ or process monitoring/ or indicator*.ti,ab,kw. or (quality 
care or system factors or system failure*).ti,ab. or (monitor* and (quality or safety)).
ti,ab.

4

nurse/ or *nurse attitude/ or nursing care/ or nursing process/ or nursing education/ 
or continuing education/ or health economics/ or *nursing staff/ or hospital patient/ 
or patient care/ or *total quality management/ or hospitalization/ or (nurse* or 
nursing or case manager* or hospital or hospitals or hospitalized or hospitalised or 
hospitalization or hospitalisation or inpatient or inpatients).ti,ab.

5 1 and 2 and 3 and 4

6 nursing home/ or (nursing home* or homecare or home care).ti,ab

7 5 not 6

CINAHL search

# Query 

S38 S36 NOT S35 

S37 S36 NOT S35 

S36 S6 AND S14 AND S20 AND S34 

S35 MH "Nursing Homes+" OR ( TI nursing home* OR AB nursing home* OR TI 
homecare OR AB homecare OR TI home care OR AB home care ) 

S34 S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 
OR S31 OR S32 OR S33 

S33 TI nurse* OR AB nurse* OR TI nursing OR AB nursing OR TI case manager* 
OR AB case manager* OR TI hospital OR AB hospital OR TI hospitals OR AB 
hospitals OR TI hospitalized OR AB hospitalized OR TI hospitalised OR AB 
hospitalised OR TI hospitalization OR AB hospitalization OR TI hospitalisation 
OR AB hospitalisation OR TI inpatient OR AB inpatient OR TI inpatients OR AB 
inpatients 

S32 (MH "Quality Assurance") 

S31 (MH "Quality Improvement") 

S30 (MH "Patient Centered Care") 

S29 (MH "Multidisciplinary Care Team") 

S28 (MH "Inpatients") 

S27 (MM "Nursing Staff, Hospital") 

S26 (MH "Nursing Costs") 

S25 (MH "Education, Nursing") 

S24 (MH "Nursing Process") OR (MH "Process Assessment (Health Care)") 

EMBASE Search (continued)
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# Query 

S23 (MH "Nursing Care") 

S22 (MH "Nurse Attitudes") 

S21 (MH "Nurses") 

S20 S15 OR S16 OR S17 OR S18 OR S19 

S19 ( TI monitor* OR AB monitor* ) AND ( TI quality OR AB quality OR TI safety OR 
AB safety ) 

S18 TI indicator* OR AB indicator* OR TI quality care OR AB quality care OR TI system 
factors OR AB system factors OR TI system failure* OR AB system failure* 

S17 (MH "Drug Administration") 

S16 (MH "Drug Monitoring") 

S15 (MH "Health Status Indicators") 

S14 S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 

S13 ( TI safety OR AB safety ) AND ( TI hospital* OR AB hospital* ) 

S12 ( TI safety OR AB safety ) AND ( TI indicator* OR AB indicator* ) 

S11 ( TI safety OR AB safety ) AND ( TI medication* OR AB medication* ) 

S10 ( TI patient safety OR AB patient safety OR TI medication-use safety OR AB 
medication-use safety ) OR ( TI medication safety OR AB medication safety ) 
OR ( TI drug safety OR AB drug safety ) OR ( TI safe medication OR AB safe 
medication ) OR ( TI safety management OR AB safety management ) OR ( TI 
safety standard* OR AB safety standard* ) 

S9 (MH "Morbidity") 

S8 (MH "Patient Safety") 

S7 (MH "Safety") 

S6 S1 OR S2 OR S3 OR S4 OR S5 

S5 ( TI error* OR AB error* OR TI safety OR AB safety ) AND ( TI medication 
administered OR AB medication administered OR TI medications administered 
OR AB medications administered OR TI administered medication* OR AB 
administered medication* OR TI administer medication* OR AB administer 
medication* OR TI medication administration OR AB medication administration 
OR TI medications administration OR AB medications administration OR TI 
medication prescribe* OR AB medication prescribe* OR TI prescribed medication* 
OR AB prescribed medication* ) 

S4 ( TI medication safety OR AB medication safety ) OR ( TI medication error* OR 
AB medication error* ) OR ( TI error rate* OR AB error rate* ) OR ( TI clinical error* 
OR AB clinical error* ) 

S3 (MH "Health Facility Administration") 

S2 (MH "Malpractice") 

S1 (MH "Medication Errors") OR (MH "Health Care Errors") OR (MH "Treatment Errors") 
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APPENDIX 2.
Aire instrument

I. Purpose, relevance and organizational context
1. The purpose of the indicator is described clearly. 

2. The criteria for selecting the topic of the indicator are described in detail.

3. The organizational context of the indicator is described in detail.

4. The quality domain the indicator addresses is described in detail.

5. The health care process covered by the indicator is described and defined in detail. 

II. Stakeholder involvement
6. The group developing the indicator includes individuals from all relevant profes-

sional groups. 

7. Considering the purpose of the indicator, all relevant stakeholders have been 

involved at some stage of the development process. 

8. The indicator has been formally endorsed. 

III. Scientific evidence
9. Systematic methods were used to search for scientific evidence. 

10. The indicator is based on recommendations from an evidence-based guideline or 

studies published in peer-reviewed scientific journals. 

11. The supporting evidence has been critically appraised.

IV. Additional evidence, formulation, usage
12. The numerator and denominator are described in detail.

13. The target patient population of the indicator is defined clearly.

14. A strategy for risk adjustment has been considered and described.

15. The indicator measures what it is intended to measure (validity).

16. The indicator measures accurately and consistently (reliability).

17. The indicator has sufficient discriminative power.

18. The indicator has been piloted in practice.

19. The efforts needed for data collection have been considered.

20. Specific instructions for presenting and interpreting results.
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Abstract

Objectives
To improve the medication safety for children, it is important to quantify the 

occurrence of medication errors (MEs). A trigger tool may be an effective and 

time-saving strategy, but its measurement performance is unclear. Therefore, 

we aimed to estimate the diagnostic accuracy of a pediatric medication-fo-

cused trigger tool in detecting harmful MEs.

Methods
The study was designed according to the STARD recommendations. Firstly, 

we established the reference standard. Secondly, we compared the pediatric 

medication-focused trigger tool with the reference standard in a new cohort 

of patients. All patients admitted in February and March 2013 were screened 

using the trigger tool and the reference standard to obtain full verification. 

Data collection was performed in separate teams to guarantee blinding of 

the test results.

Results
Review of the clinical records and the voluntary incident reports were most 

effective in detecting harmful MEs, so this approach was chosen as reference 

standard. In the second part of the study 369 patients were included. The 

reference standard identified 33 harmful MEs. In contrast, the trigger tool did 

not identify any harm. When the two symptoms “pain” and “nausea/vomiting” 

were added to the trigger tool, 19 harmful MEs were identified. This extended 

trigger tool resulted in a sensitivity of 21.2 and a positive predictive value of 

36.8.

Conclusions
The original pediatric medication-focused trigger tool yielded only false 

positive scores and left unsafe situations undiscovered. We conclude that the 

review of clinical records plus voluntary incident reports remains the “gold 

standard” to detect harmful MEs. 

Keywords: sensitivity, specificity, trigger tool, medication errors, harm, pedi-

atric
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INTRODUCTION
Medication-related adverse events are one of the most common types of 
adverse events that endanger hospitalized patients. A substantial part of 
these adverse events that is preventable and must be considered is medica-
tion errors (MEs).5,6 Children are especially at high risk for harm because MEs 
are potentially more hazardous to them than to adults.7,8 To move forward 
toward preventive interventions, it is necessary to be able to quantify medi-
cation safety. However, measuring MEs accurately is difficult, and the results 
of the various measurement methods vary widely.9–11 Therefore, to obtain 
reliable data, a multifaceted approach is recommended.12 However, such an 
approach is time consuming, thus hampering both routine monitoring and 
clinical research.
To overcome this problem, the trigger tool methodology has been devel-
oped. A trigger tool is a collection of “alerts” that serve as indicators of 
potential adverse events.13 In recent decades, several trigger tools have 
been developed, including trigger tools to measure specific adverse events 
(such as adverse drug events) 14–18 and trigger tools to be used in specific 
patient populations (e.g.,children).19–21

Research on trigger tools designed specifically to detect adverse drug 
events in children is limited. To the best of our knowledge, only one pediatric 
medication-focused trigger tool has been developed,18 and the measure-
ment performance of this trigger tool is not yet studied in depth. Moreover, 
most studies have focused on all adverse drug events and have not specif-
ically investigated preventable drug events defined as MEs. This knowledge 
is essential to develop risk reduction programs and therewith medication 
safety for children.
Therefore, in this study, our aims were to (a) estimate the performance of a 
pediatric medication-focused trigger tool in detecting harmful MEs, using a 
multifaceted method as a reference comparison, and (b) calculate the time 
investments needed for the use of the trigger tool and the multifaceted 
method. Patients of interest were hospitalized children from birth up to 18 
years old.
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METHODS
Setting and study population
The study took place at the Emma Children’s Hospital in the Netherlands, 
which is part of the Academic Medical Center and is affiliated with the 
University of Amsterdam. We conducted our study on 3 general pediatric 
wards and a pediatric oncology ward. All patients who were admitted to 
one of these wards with at least 1 medication prescription during the study 
period were eligible. Patients with a hospital admission shorter than 24 
hours and patients participating in other medication trials were excluded.

Study design
We conducted a cross-sectional study consisting of 2 parts. In the first 
part, we established a multifaceted method to identify harm due to MEs to 
obtain a reference comparison. In the second part, we compared this multi-
faceted method with the pediatric medication-focused trigger tool18 in a 
new cohort of patients. The primary outcome was patient harm due to MEs. 
The secondary outcome was the difference in time investment between 
the 2 methods. We used the definitions and categories for error and harm 
as described by the National Coordinating Council for Medication Error 
Reporting and Prevention.22 The institutional review board of the Academic 
Medical Center determined that the protocol did not require medical ethical 
approval according to the Dutch Medical Ethics Law. All data were analyzed 
and reported anonymously.

Part 1 
Establishing the multifaceted method
In the first part of this study, we established the most effective combination 
of methods to identify harmful MEs. To do this, we reanalyzed the clinical 
data from a previous study, in which we used 4 methods: review of the clin-
ical records, analysis of incident reports, direct observations, and analysis of 
pharmacy logs.23

Part 2 
Estimating the performance of the pediatric medication-focused trigger tool
To establish the performance of the pediatric medication-related trigger 
tool, we used a new consecutive cohort of patients admitted in the period 
between February 1, 2013, and March 31, 2013. All included patients were 
screened for harmful MEs using the pediatric medication-focused trigger 
tool and the multifaceted method to obtain full verification. We created 2 
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teams, each consisting of a pediatrician, a pediatric nurse, and a research 
assistant, who were responsible for the data collection with the trigger tool 
and the multifaceted method. To guarantee blinding of the test results, the 
2 teams worked independently and were each unaware of the results of the 
other team. The pediatricians and the pediatric nurses all had at least 5 years 
of postgraduate experience and were members of the ward safety teams. 
The teams were assisted by a qualified pharmacy assistant and a registered 
nurse, who were supervised on a daily basis by the last author. Before the 
start of data collection, the protocol was discussed with the teams to ensure 
a clear understanding of definitions and methods. The research assistants 
were trained with the help of the Pediatric Trigger Toolkit24 and an instruc-
tion sheet based on the local situation, followed by a pilot to test their 
understanding. Data were collected on digital case record forms.
We adapted the pediatric medication-focused trigger tool developed by 
Takata et al.18 Some triggers were slightly changed to reflect the Dutch situ-
ation. In addition, 2 triggers on pain and nausea/vomiting, which were estab-
lished as symptoms associated with harmful MEs in our previous research, 
were added to the trigger tool. The performance of both the original and 
the extended version of the trigger tool was studied separately.23 The clin-
ical records of all included patients were reviewed manually using the 
trigger tool. When a trigger was found, a full review of the clinical records 
was performed to determine whether a harmful ME was associated with 
the trigger. Medication errors that were found “spontaneously” and were not 
associated with a trigger were ignored.

The clinical records of all included patients were reviewed and analyzed for 
harmful MEs. Data were extracted from the medication overviews, medi-
cation administration records, medical progress summaries, medical daily 
notes, medical order sheets, nursing daily notes, nursing order sheets, 
symptom registrations, and anesthetist postoperative notes. In addition, the 
incident reports that involved MEs were analyzed. This method created 10 
locations per patient where an ME could be identified.

Time investment
The time investment needed to establish harmful MEs was recorded in real 
time in 100 patients, equally divided over the study period. For the trigger 
tool, the data collector recorded the time needed to identify a trigger and 
to determine whether that trigger was associated with an ME. For the multi-
faceted method, the data collector recorded the time needed to perform a 
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full review of a clinical record and an incident report.

Reliability
To study interobserver reliability, data from 100 included patients were 
collected using the trigger tool method by 2 reviewers (A.B. and M.S.) inde-
pendently. We calculated the reliability of Interobserver reliability of the 
multifaceted approach had already been established in our previous study.23

Statistical analysis
Descriptive statistics were used to summarize patient demographics and 
MEs. If normally distributed, continuous values were expressed as mean and 
SD; otherwise, median and interquartile range (IQR) were used. The perfor-
mance of the pediatric medication-focused trigger tool was described using 
sensitivity, specificity, positive and negative predictive values, as well as posi-
tive and negative likelihoods. The 95% confidence interval (CI) was used to 
quantify statistical uncertainty. Measures of inter-observer reliability were 
calculated using percentages of absolute agreement and κ statistics. All 
analyses were performed using SPSS software (version 20.0, IBM, Armonk, 
NY) and MedCalc software (version 12.7.5, Ostend, Belgium).

Table 1. Patient characteristics (N = 369)

Patient characteristic

Male, n (%) 208 (56)

Age, median (IQR), y 8 (2-14)

Specialty, n (%)
Oncology
Pediatrics 
Surgery 
Orthopedics
Ear, nose, and throat 
Other 

83 (22)
58 (16) 
86 (23)

26 (7) 
36 (10) 

80 (22)

Surgery, n (%) 218 (59)

Planned admission, n (%) 292 (79)

Length of stay, median (IQR), d 3 (2-5)

Medication orders, median (IQR) 6 (3-11)

Medication administrations, median (IQR) 18 (7-42)
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RESULTS
Part 1
Establishing the multifaceted method
We reanalyzed the data from a previous study that had a population of 426 
patients. In these patients, a total of 327 MEs were identified, 39 of which 
had caused patient harm (9%). In total, 32 harmful MEs were found in clin-
ical records (82%). The incident reports yielded 7 additional MEs that were 
considered harmful (18%). The observations yielded no harmful MEs, and the 
pharmacy logs identified only 1 harmful ME (3%), which was also found in the 
clinical records. In conclusion, all MEs were found by review of the clinical 
records and analysis of the incident reports. This multifaceted method was 
used as the reference comparison for the second part of the study.

Part 2 
Estimating the performance of the pediatric medication-focused trigger tool
Study population
During the 2-month study period, 384 patients met our inclusion criteria. 
The clinical data of 369 of these patients were collected; we could not 
evaluate 15 patients as a result of insufficient documentation. Our study 
population represented 1864 admission days, during which 3237 prescrip-
tions were written and 18,476 medication doses were administered. The 
patients’ characteristics are summarized in Table 1.

Prevalence of harmful MEs and severity of harm
On the basis of the multifaceted method, we found at least 1 ME in 168 
patients (46%). A total of 242 MEs were identified, of which 33 had caused 
patient harm. In total, 31 patients were affected by these harmful MEs, and 
2 patients experienced 2 harmful events. Of the 33 harmful MEs, 27 were 
described in the clinical records, 5 were derived from incident reports, and 
1 was recorded in both. The observed harm was classified as minor (cate-
gory E) in 91% (30/33) and significant (category F) in 9% (3/33). None of the 
observed MEs were categorized as permanently harmful, life threatening, or 
fatal. The results are summarized in Tables 2 and 3.

Performance of the pediatric medication-focused trigger tool
With the use of the pediatric medication-focused trigger tool, a total of 392 
positive triggers were identified in 204 patients. The trigger tool did not iden-
tify any MEs or harm, that is, no relation was found between the positive trig-
gers, MEs, or harm. When 2 symptoms pain and nausea/vomiting were added 
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to the trigger tool, the number of positive triggers increased to 688 in 270 
patients. This extended trigger tool yielded 19 harmful events in 18 patients.
Of the 3690 possible harmful MEs that could be identified (10 locations to 
identify error multiplied by 369 patients), the multifaceted method iden-
tified 33 harmful MEs and the trigger tool (plus the symptoms pain and 
nausea/vomiting) successfully identified 19 harmful MEs. In total, 7 harmful 
MEs were detected by both methods. This extended trigger tool resulted in 
a sensitivity of 21.2 and a positive predictive value of 36.8, when compared 
with the multifaceted method. The performance of the extended trigger 
tool is summarized in Table 4, and an overview of the individual triggers is 
presented in Table 5.

Table 2. Prevalence of harmful MEs

Per 100 Harmful MEs identified by the
multifaceted method ( n = 33)

Patients N = 369 8.94

Admission days N = 1864 1.77

Prescriptions N = 3237 1.02

Doses administered N = 18,476 0.18

Table 3. Severity of the MEs

Category* Prevalence Examples

E ME may have 
contributed to or resulted 
in temporary patient 
harm and required 
intervention.

30 Wrong rate of the infusion pump with 
morphine resulted in postoperative 
pain; the child needed an extra bolus of 
analgesics. 
Unintended discontinuation of 
antiepileptic home medication resulted 
in a convulsion.

F ME may have 
contributed to or resulted 
in temporary patient 
harm and required 
initial or prolonged 
hospitalization.

3 Omission in prescribing antiemetics 
during chemotherapy resulted in severe 
vomiting and delay of discharge.

*According to the National Coordinating Council for Medication Error Reporting and 

Prevention
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Table 4. Performance of the pediatric medication-focused trigger tool

Multifaceted
method: harmful

ME present

Multifaceted
method: harmful

ME absent

Total

Trigger tool:
harmful ME Present

7 12 19

Trigger tool:
harmful ME Absent

26 3645 3671

Total 33 3657 3690

95% CI

Sensitivity 21.2 9.0–38.9

Specificity 99.7 99.4–99.8

Positive predictive value 36.8 16.3–61.6

Negative predictive value 99.3 99.0–99.5

Positive likelihood ratio 64.6 27.2–153.8

Negative likelihood ratio 0.8 0.7–0.9

Table 5. Information on the individual triggers (N)

Trigger Positive triggers Patient harm

Medications

Antihistamine* 18 0

Vitamin K 10 0

Flumazenil 0 0

Naloxone 0 0

Sodium polystyrene 1 0

Antiemetic 120 0

Laxative or stool softener 89 0

Laboratory†

Serum glucose 78 0

Serum potassium 21 0

Serum creatinine 8 0

Serum partial thromboplastin time 6 0
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Trigger Positive Triggers Patient Harm

Symptoms

Oversedation, lethargy, falls, 
hypotension

19 0

Rash 15 0

Pain‡ 155 13

Nausea, vomiting‡ 141 6

Clinical interventions

Abrupt medication discontinuation 0 0

Unplanned transfer to an intensive 
care unit, called codes§ 

7 0

*Antihistamines according to the hospital’s formulary: cetirizine, clemastine, or dimetin-

deen; † All laboratory triggers were scored positive when outside the hospital’s range of 

reference values; ‡Not part of the original trigger tool; §Unplanned transfer to an inten-

sive care unit was added to the trigger.

Time investment
Use of the original trigger tool required a mean of 4.43 (SD, 1.48) minutes, 
and the extended trigger tool required a mean of 100 patients. For the orig-
inal trigger tool, we found a substantial reliability for the identification of 
positive triggers (κ = 0.78; 95% CI, 0.72–0.84). We found an overall agree-
ment rate of 100% for ME identification and patient harm. For the extended 
trigger tool, a substantial reliability was also found for the identification of 
positive triggers (κ = 0.76; 95% CI, 0.72–0.81). The inter-observer reliability 
was fair for ME identification (κ = 0.25; 95% CI, 0.07–0.43) and patient harm 
(κ = 0.28; 95% CI, 0.08–0.48).
The inter-observer reliability of the multifaceted approach had already 
been established in our previous study, resulting in κ values for ME identifi-
cation of 0.56 (95% CI, 0.45–0.66) and patient harm of 0.64 (95% CI, 0.40–
0.88).23

Table 5. Continued
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DISCUSSION
We estimated the performance of a pediatric medication-focused trigger 
tool to detect harmful MEs, using a multifaceted method as the refer-
ence comparison. This multifaceted approach identified 33 harmful MEs, 
but none were identified by the trigger tool. The trigger tool revealed only 
false-positive scores and left harmful MEs undiscovered. Even after modi-
fication by adding the symptoms pain and nausea/vomiting, the measure-
ment performance was poor.
The inability of the trigger tool to detect (harmful) MEs in our study devi-
ates from the results of other studies. Takata et al18 identified 19 harmful 
MEs with the medication-focused trigger tool in a population of 960 pedi-
atric patients. Furthermore, Burch25 discovered 5 harmful MEs in 59 patients 
with the same pediatric trigger tool in a rehabilitation hospital. Trigger 
tools developed for adult inpatients were also able to identify adverse 
drug events and MEs.14,17,26 Conflicting results have been reported when 
comparing the trigger tool methodology with other detecting methods. 
Several studies reported that the trigger tool methodology is superior to 
the review of clinical records and voluntary incident reports.14,18,25 However, 
other studies have reported limited efficiency gains in using a medica-
tion-focused trigger tool.16,26,27 Our study supports this latter conclusion. 
There are several possible explanations for the differences between our 
results and those presented in other studies. First, the ability of a trigger 
tool to detect (harmful) MEs is very much dependent on the choice of the 
triggers. In a systematic review, Handler et al28 stated that the number 
and combination of triggers vary considerably in different studies. In addi-
tion, more recent publications show variability in the number of triggers 
used.15–21,25,29–43 We adapted an existing trigger tool developed in the United 
States. Hospital and patient characteristics could have affected the types 
of harmful MEs, requiring specific triggers to unravel hazardous situa-
tions. In our study, the trigger tool plus the symptoms pain and nausea/
vomiting successfully identified 19 harmful MEs, of which 12 were identified 
by the extended trigger tool only. These results suggest that the additional 
benefit of the trigger tool is very much dependent on the triggers chosen. 
Second, the heterogeneity in results may also be explained by differences 
in definitions and reference values used. In the present study, we focused 
on harmful MEs, defined as adverse events that we decided were prevent-
able and caused harm to the patient. We included all types of MEs, also 
omissions and deviations in administering time. This resulted in a preva-
lence of harmful MEs in our present study that is at the higher range of 
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results reported in other studies.7,44,45 This is particularly important because 
the prevalence has an impact on the predictive values. Third, the original 
medication-focused trigger tool did not identify any harmful ME, but this 
might be the result of the relatively small sample size in our study. Fourth, 
our deviating results might be explained by the main outcome of the study. 
The trigger tool methodology was designed for detecting a broad range of 
adverse events, taking time limitations into account. In our study, we chose a 
more narrow scope; for example, we defined preventable drug events asso-
ciated with patient harm as the main outcome of interest. We believe that 
this information is most relevant because it presents situations that can be 
improved by risk reduction programs. The scope influences the results, and 
comparisons with other studies must be made with caution. Finally, experi-
ences with the Global Trigger Tool show that up to 30% of adverse events 
are found without specific triggers.27,32 These adverse events are identified 
“spontaneously” while reviewing patient notes after a positive trigger. In this 
present study, we included only MEs associated with triggers and ignored 
MEs requiring specific triggers to unravel hazardous situations. In our study, 
the trigger tool plus the symptoms pain and nausea/ vomiting success-
fully identified 19 harmful MEs, of which 12 were identified by the extended 
trigger tool only. These results that were not associated with the triggers. 
This might have influenced our results to be unfavorable for the trigger tool, 
but we considered this method necessary to establish the performance of 
the pediatric trigger tool accurately.
The mean time to perform a full review of clinical records was still consis-
tent with recommendations from the Institute for Healthcare Improvement 
to spend no longer than 20 minutes reviewing each chart because this does 
not usually yield additional information.46 However, the trigger tool seemed 
more efficient as reflected in the time investment that was far less than the 
time needed to review the clinical records. This is an important advantage 
for both routine monitoring of medication safety and research projects.

Limitations
Although using 4 event detection methods to establish the reference 
comparison for the trigger tool method is a serious attempt to identify all 
MEs, it is likely, yet unknown, that MEs occurred that were not captured by 
this multifaceted method. Therefore, the reported sensitivity and specificity 
attribute to the growing knowledge of the trigger tool methodology but 
are limited by the absence of a criterion standard. Second, we collected 
our data retrospectively, which may have introduced documentation bias 
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because the quality of the data relies entirely on the information recorded 
in the clinical records and incident reports.47 Third, the reliability of both the 
multifaceted method and the trigger tool methodology is a concern. The 
reliability of the extended version of the trigger tool especially is surprisingly 
low, suggesting the subjectivity of the triggers pain and nausea/vomiting. 
Experienced and trained teams that are familiar with the local situation, and 
have a structured strategy to reach consensus in identification and classi-
fication of MEs, seem essential to obtain reliable data.26,29,48,49 In our study, 
the experience with the trigger tool methodology was still growing, and 
we did not discuss all harmful MEs in the teams. More attention for these 
aspects might have increased the interobserver reliability.

Future Directions
At present, the limited ability of the trigger tool to detect MEs in children 
does not make it an attractive alternative to a multifaceted method. However, 
with medical records becoming more and more electronic, new possibilities 
and challenges arise. Integrating triggers in the electronic medical records 
allows real-time detection of adverse drug events and moves patient 
safety from a retrospective focus on errors to real-time detection of ad 
verse drug events. Future research should focus on the use of triggers as 
part of the electronic patient records to identify patients at risk for adverse 
drug events, by combining patient information, for example, medication use 
and laboratory results. This real-time detection has the ability to capture 
the preventable adverse drug events but might also play an important role 
in amelioration and recovery of events that until now are thought to be 
unpreventable. In future research, the concept of preventability might be 
replaced by amelioration and mitigatibility.
Second, in the present research, most triggers are defined as biomed-
ical signals and are less focused on organizational alerts. The evidence 
is growing that competencies of health care professionals50 and safety 
culture51,52 are also associated with adverse events. We recommend more 
research on these issues in relation to medication safety for children.
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CONCLUSIONS
For the detection and reporting of MEs, a multifaceted approach is recom-
mended. We used the combination of a review of clinical records and volun-
tary incident reports. This multifaceted approach was established as the 
most effective in the first part of our study. Therefore, we are confident 
that this approach establishes a high level of certainty for the presence or 
absence of harmful MEs.
The trigger tool methodology has been developed for the purpose of 
monitoring adverse events using a technique that would be applicable 
throughout the health care system. However, the results of our study 
suggest that exchange of trigger tools between organizations may be 
limited. The high number of false-negative scores represents unsafe situa-
tions that are not discovered and might result in a feeling of false security. 
This might delay the development and implementation of effective inter-
ventions and thus continue to threaten patient safety. We conclude that a 
multifaceted method remains the preferred method to detect harmful MEs. 
The additional value of the trigger tool stays unclear.
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ABSTRACT
Background
An accurate handover of clinical information is of great importance to conti-

nuity and safety of care. If clinically relevant information is not shared accu-

rately and in a timely manner it may lead to adverse events, delays in treat-

ment and diagnosis, inappropriate treatment and omission of care. During the 

last decade the call for interventions to improve handovers has increased. 

These interventions aim to reduce the risk of miscommunication, misunder-

standing and the omission of critical information.

Objectives
To determine the effectiveness of interventions designed to improve hospital 

nursing handover, specifically: to identify which nursing handover style(s) are 

associated with improved outcomes for patients in the hospital setting and 

which nursing handover style(s) are associated with improved nursing process 

outcomes.

Search methods
We searched the following electronic databases for primary studies: Cochrane 

EPOC Group specialized register (to 19 September 2012), Cochrane Central 

Register of Controlled Trials (CENTRAL) (to 1 March 2013), MEDLINE (1950 

to 1 March 2013) OvidSP, EMBASE (1947 to 1 March 2013) OvidSP, CINAHL 

(Cumulative Index to Nursing and Allied Health Literature) (1980 to 1 March 

2013) EbscoHost and ISI Web of Knowledge (Science Citation Index and 

Social Sciences Citation Index) (to 9 July 2012). The Database of Abstracts 

of Reviews (DARE) was searched for related reviews. We screened the refer-

ence lists of included studies and relevant reviews. We also searched the 

WHO International Clinical Trials Registry Platform (ICTRP) https://c-8pwp-

n-p3iew.sec.amc.nl/ictrp/en/ and Current Controlled Trials www.controlled-

trials.com/mrct and we conducted a search of grey literature web sites.

Selection criteria
Randomized controlled trials (RCTs or cluster-RCTs) evaluating any nursing 

handover style between nurses in a hospital setting with the aim of preventing 

adverse events or optimizing the transfer of accurate essential information 

required for continuity of care, or both.
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BACKGROUND
In its 2001 report, ’Crossing the Quality Chasm’ the Institute of Medicine 
(IOM) stated that handovers provide an opportunity for error and that “in a 
safe system, information is not lost, inaccessible, or forgotten in transitions”.1 
In a 2009 hospital survey on patient safety-culture, hospital staff respon-
dents reported that “important patient care information is often lost during 
shift changes and patient transfers”.2 Inadequate and ineffective interper-
sonal communication between healthcare professionals is an often-cited 
key factor contributing to errors and procedural mistakes, which may lead to 
adverse events (AEs). Breakdowns in communication were implicated as one 
of the main causes of AEs reported to the Joint Commission in the USA 
between 2004 and 2010.3 In an Australian study of more than 14,000 admis-

Data collection and analysis
Two review authors independently assessed trial quality and extracted data.

Main results
The search identified 2178 citations, 28 of which were considered poten-

tially relevant. After independent review of the full text of these studies, no 

eligible studies were identified for inclusion in this review due to the absence 

of studies with a randomized controlled study design.

Author’s conclusions
There was no evidence available to support conclusions about the effec-

tiveness of nursing handover styles for ensuring continuity of information in 

hospitalized patients because we found no studies that fulfilled the method-

ological criteria for this review. As a consequence, uncertainty about the most 

effective practice remains. Research efforts should focus on strengthening 

the evidence about the effectiveness of nursing handover styles using well 

designed, rigorous studies. According to current knowledge, the following 

guiding principles can be applied when redesigning the nursing handover 

process: face-to-face communication, structured documentation, patient 

involvement and use of IT technology to support the process.

Keywords: patient safety, handover, nursing care, systematic review
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sions, 17% were associated with an AE; in 11% of these communication prob-
lems were found to be a contributing factor.4

Handovers of patient care thus introduce a ’vulnerable gap’ that may result 
in AEs if clinically relevant information is not shared accurately and in a timely 
manner.5-7 Other consequences of a poor handover might be delays in 
diagnosis or treatment8, inappropriate treatment and omission of care. 
However, inefficiency due to rework, redundant communications and activi-
ties, may result in lower satisfaction for both healthcare provider and patient, 
increased costs, increased length of hospital stay and more readmissions.9 
As a result, it is now well recognized that an accurate handover of clinical 
information is of great importance to continuity and safety of care.
This review will focus on the nursing handover as an instrument for ensuring 
continuity of care for hospitalized patients. This specific scope is chosen as 
nurses are pivotal in ensuring continuity of care in a 24-hour seven-days-a-
week environment, not only since they are present both day and night 10, but 
also because they are seen as a communication partner for all healthcare 
professionals and are often the (in)formal coordinators of the increasingly 
complex care that is given within hospitals.11 To fulfil this role a complete and 
up to date picture of the patient’s care plan has to be handed over frequently 
- on average three times a day and two times during each nurse’s shift - and, 
due to frequent part-time working among nurses, handovers occur between 
many different nurses. Usually handovers are time-consuming, lack consis-
tency and are varied in style12-14, and nursing handovers are no different. 
Furthermore, nurses, just like most healthcare professionals, may receive no 
formal training in the handover process other than by modelling from peers 
and superiors.15 As a consequence, the nursing handover is a vulnerable 
process with potential to result in AEs, unnecessary duplication of work or 
suboptimal care.

Although the literature so far has not provided a thorough or agreed defini-
tion of the concept of handover and its scope, continuity of patient care is 
its primary function.16,17 The distinctive feature that distinguishes a handover 
from other (in)formal communication about patients is the transfer of 
professional responsibility for the patient.18 Responsibility deals with the 
transfer of accountability for the quality, safety and satisfaction of the 
patient. Within this review we define a handover as the exchange of specific 
information about a patient from one health professional to another, or from 
one team of health professionals to another, accompanied by the transfer 
of responsibility for that patient with the purpose of ensuring the conti-
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nuity and safety of the patient’s care.18,19 The scope of this review covers the 
exchange of information about content (the ’what’ aspect), as well as the 
way, or method, in which it is communicated (the ’how’ aspect).20 Content 
can be structured (e.g. templates, mnemonics, checklists, or a combination of 
these) or unstructured. Method refers to the communication methods, e.g. 
verbal, written or taped. In addition to the content and method, the location 
(the ‘where’ aspect) of the handover may also differ. Location can be either 
bedside or office-based. We define a handover style as any combination of 
the above-mentioned characteristics, that is, content (’what’), method (’how’) 
and location (’where’).14,21

Literature frequently identifies the following nursing handover styles: 
bedside, verbal, nonverbal and taped.10 
• Bedside: located at the patient’s bedside, which promotes patient and nurse 

face-to-face interaction and encourages patients’ verbal participation, 
thus making the patient central to the information exchange process.22,23 

• Verbal: located in an office setting, the nurse responsible for a group of 
patients exchanges relevant documented information.24,25 

• Non-verbal: located in an office setting, nurses inform themselves by 
reading the patient health record, involving progress notes, medication 
charts, observation charts and nursing care plans.26

• Taped: located in an office setting, the nurse in charge collects the rele-
vant information and records this onto an audiotape so that the oncoming 
shift can listen at a convenient time.27

During the last decade the call for interventions to improve handovers has 
increased.1,2,8,28-30 These interventions aim to reduce the risk of miscommuni-
cation, misunderstanding and the omission of critical information, therefore, 
it is important to find out what constitutes an effective nursing handover 
style.9,31

Description of the condition
As mentioned above, handovers of patient care may result in AEs if clinically 
relevant information is not shared accurately and in a timely manner. Other 
consequences of a less than perfect handover might be delays in treatment 
and diagnosis, inappropriate treatment and omission of care. However, 
inefficiency due to rework, redundant communications and redundant 
activities may also result in lower satisfaction for both healthcare provider 
and patient, increased costs, increased length of hospital stay and more 
readmissions.
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Description of the intervention
We considered any nursing handover style (‘what’, ‘how’ and ‘where’) between 
nurses in a hospital setting with the aim of preventing AEs or optimizing the 
transfer of accurate essential information required for continuity of care, or 
both. This includes: 
• nurses’ shift changes on nursing wards providing different levels of care, 

such as: regular ward-based care, high-dependency care and intensive 
care unit (ICU);

• nurse-to-nurse transfers during a shift to balance workload; 
• nurse-to-nurse interdepartmental transfers, such as between nursing 

wards, from the emergency department (ED) to the nursing ward, from 
the recovery unit to the nursing ward, from the ICU to the nursing ward or 
the other way round. 

The review does not include: 
• handover from a primary care setting to a hospital setting by a primary 

care physician or from the ambulance to the ED;
• handovers across different health professional groups, such as from a 

physician to a nurse;
• handovers from hospital to home or to another healthcare facility upon 

discharge. 

How the intervention might work
Generally handover interventions aim to incorporate a tool or routine 
into practice that implements a standardized approach to the handover, 
including written information and standardized communication patterns 
allowing for questions or for information to be read back. Use of the tool 
or routine is intended to support the exchange or availability of informa-
tion about the patient (or both) for the next caregiver, resulting in improved 
continuity of care through: 
• improved recall of information provided;
• improved compliance with the plan of care;
• improved patient involvement;
• timely delivery of the care;
• a decrease in incongruent information (information given at handover that 

is different from the actual condition);
• a decrease in omissions (information that if left out of the handover that 

could increase inefficiency;
• a reduction of time spent resolving issues from incomplete communica-

tion at handover.
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Therefore, an effective and efficient handover style may reduce the number 
of AEs and inefficiencies resulting from an ineffective handover, and also 
reduce the amount of time spent on handovers, thereby freeing-up time that 
can be spent in direct patient care.14

Why it is important to do this review
Since handovers have been identified as a primary communication moment, 
many organizations, institutions and hospitals have initiated quality proj-
ects to improve handovers. In the ’High 5s Project’, launched by the World 
Health Organization (WHO) in 2006, one of the five patient safety problems 
targeted was ’Communication failures during patient handovers’.30 Literature 
on handovers is accumulating and thus it is important to understand the 
effectiveness of interventions aimed at improving nursing handovers and 
consequently ensuring continuity of care, as well as preventing AEs. Since 
the WHO and national government agencies are promoting handover inter-
ventions to improve patient safety32, these policy decisions should be based 
on evidence of the effectiveness of these interventions. There are risks 
involved in implementing interventions for which evidence of effectiveness 
is lacking: valuable resources can be wasted and clinicians might become 
reluctant to implement other measures. The aim of this review is to synthe-
size the evidence from high-quality studies in order to determine the most 
effective nursing handover style.

Objectives
To determine the effectiveness of interventions designed to improve 
hospital nursing handover, specifically: to identify which nursing handover 
style(s) are associated with improved outcomes for patients in the hospital 
setting and which nursing handover style(s) are associated with improved 
nursing process outcomes. 

METHODS
Criteria for considering studies for this review
Types of studies
We considered randomized controlled trials (RCTs or cluster-RCTs) to be 
eligible for inclusion (according to the definition of the Cochrane Effective 
Practice and Organization of Care (EPOC) Group). We considered published 
and unpublished studies to be eligible and we imposed no language restric-
tions. 
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Types of participants
All patients irrespective of age, gender or condition; and nurses in either 
general, teaching or university hospitals.

Types of interventions
Any intervention designed to improve nursing handover in a hospital setting 
compared with a previous or existing hospital nursing handover practice or an 
alternative intervention as defined by the study. Interventions could target 
a combination of the content (’what’), communication method (’how’) and 
location (’where’) aspects of the handover. Content could be structured (e.g. 
including templates, mnemonics or checklists, or a combination of these) or 
unstructured.
Communication method refers to verbal, written or taped handovers - 
used individually or in a combination - possibly combined with standardized 
communication patterns allowing for questions or for information to be read 
back. Written handovers can be facilitated by either paper-based or elec-
tronic systems. Location could be either bedside- or office-based.
If at least one of the above-mentioned characteristics constituted part of 
a handover style it could be included. We decided to include comparisons 
such as: 
• non-verbal handover in an office setting versus a verbal handover in an 

office setting;
• non-verbal handover based on a structured summary versus non-verbal 

handover as in common practice;
• verbal handover at the bedside versus verbal handover in the office;
• verbal handover in an office setting based on a structured format versus 

verbal handover in an office setting based on an unstructured format; 
• verbal handover at the bedside with a standardized communication 

approach versus verbal handover at the bedside without a standardized 
communication approach;

• verbal handover in an office setting using the read back communication 
principle versus verbal handover in an office setting as in common practice. 

If different comparisons were found, these would be taken into account, 
as long as the intervention targeted one or more of the following charac-
teristics: content (structured, semi-structured or unstructured), method (e.g. 
verbal, written and taped) or location of the handover (e.g. bedside or office-
based).



143

7 -  Systematic review Nursing handover

Types of outcome measures
Primary outcomes
• Patient outcomes: any objective measure for preventable AE (patient 

safety) measured by, for example: 
-	medication errors;
-	complications;
-	sentinel events; or
-	mortality.9 

• Process of care outcomes (nurse-related): any objective measure for the 
transfer of accurate essential information required for continuity of care9, 
such as: 

-		 improved recall of information provided (measured, for example, by 
number of data points: number correct, number omitted, number 
incorrect);

-		 improved compliance with the plan of care (measured, for example, by 
adherence indicators);

-		 timely delivery of the care (measured, for example, by time difference 
between planned delivery and actual delivery of care);

-		 a decrease in incongruent information (information given at hand-
over that is different from the actual condition);

-		 a decrease in omissions (information that could increase inefficiency 
if left out of the handover).

Secondary outcomes
• Efficiency outcomes: 

-		 time required for handover (either increase or decrease) in relation 
to the effectiveness of the handover;

-	 reduction of time spent resolving issues from incomplete communi-
cation at handover; 

-	 reduction of preventable nursing actions: measured by, for example, 
double ordering or unnecessary telephone calls. 

We included any study that reported data for either primary or secondary 
outcomes. 

Search methods for identification of studies
Search strategies for CENTRAL, MEDLINE, EMBASE and CINAHL were 
developed by a clinical librarian, in consultation with the authors and under 
the supervision of the Information Specialist and Trials Search Coordi-
nator for the EPOC group. The Database of Abstracts of Reviews (DARE) 
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was searched for related reviews. Searches of CENTRAL, MEDLINE, EMBASE 
and CINAHL were conducted initially in April 2012. Searches for the Cochrane 
EPOC Group Specialized Register and ISI web of Knowledge were developed 
and conducted in July and September 2012 by the Information Specialist and 
Trials Search Coordinator for the EPOC group. The searches of CENTRAL, 
MEDLINE, EMBASE and CINAHL were updated through a re-run in March 
2013. All search strategies are provided in Appendix 1. 

Databases
• Cochrane EPOC Group specialized register (to 19 September 2012) 
• Cochrane Central Register of Controlled Trials (CENTRAL) (Issue 2, 2013) 

(to 1 March 2013) MEDLINE (1950 to 1 March 2013) OvidSP 
• EMBASE (1947 to 1 March 2013) OvidSP 
• CINAHL (Cumulative Index to Nursing and Allied Health Literature) (1980 

to 1 March 2013) EbscoHost 
• ISI Web of Knowledge (Science Citation Index and Social Sciences Citation 

Index) (to 9 July 2012) 

The search strategies were comprised of keywords and, when available, 
controlled vocabulary such as MeSH (Medical Subject Headings). Keywords 
used included: handover, handoff, change of shift, sign out, and MeSH terms: 
patient transfer, patient care planning and patient care management. Neither 
date nor language restrictions were used. All databases were searched from 
their start dates forward.
Two methodological search filters were used to limit retrieval to appropriate 
study designs: namely, the Cochrane Highly Sensitive Search Strategy (sensi-
tivity- and precision-maximizing version, 2008 revision) to identify random-
ized trials33; and an EPOC methodology filter to identify non-RCT designs.

Searching other resources
Grey literature
We conducted a search of the grey literature to identify studies that are not 
indexed in the databases listed above using the following sources:
• European handover initiative (www.handover.eur);
• International WHO Collaborating Centre for Patient Safety Solutions 

(www. ccforpatientsafety.org).
The search terms used were: handover, handoff, sign out, shift change, inter 
shift, transfer.
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Trial registries
International Clinical Trials Registry Platform (ICTRP), Word Health Organi-
zation (WHO) http://www.who.int/ictrp/en/.
Current Controlled Trials http://www.controlled-trials.com/
The search terms used were: handover, handoff, sign out, shift change, inter 
shift, transfer.

We also reviewed reference lists of relevant systematic reviews (Appendix 2). 

Data collection and analysis
Selection of studies
We downloaded all titles and abstracts retrieved by the electronic searching 
to the reference managing database Reference Manager12. Two review 
authors (MS and HV) independently screened all titles and abstracts identi-
fied through the search strategies to assess which studies met the inclusion 
criteria. We retrieved and assessed full-text copies of all papers that were 
potentially relevant for inclusion. Any disagreement was resolved through 
discussion between the review authors.

Data extraction and management
We had planned to have two authors independently extract appropriate 
information regarding the characteristics of each included study, using a 
data abstraction form based on the EPOC Group template. We intended to 
extract the following data:
• Study reference: author name, publication year
• Study design: RCT or cluster-RCT
• Participants: number of participating nurses, age, level of training and years 

in practice
• Setting: country, type of hospital, type of department/specialty
• Intervention: description of the nursing handover intervention, classified 

according to whether the intervention targets any or a combination of 
content, method and location of the handover

• Control: description of control group used
• Outcomes: measures used to assess patient outcome, process and effi-

ciency outcomes
• Results: main results of all outcome(s)
Where needed, we planned to contact study authors (if possible) to obtain 
missing information.

http://www.who.int/ictrp/en/
http://www.who.int/ictrp/en/
http://www.who.int/ictrp/en/
http://www.who.int/ictrp/en/
http://www.controlled-trials.com/
http://www.controlled-trials.com/
http://www.controlled-trials.com/
http://www.controlled-trials.com/
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Assessment of risk of bias in included studies
We had planned that eligible studies would be independently assessed on 
methodological quality using the Cochrane ’Risk of bias’ tool, the EPOC Group 
criteria for randomized controlled trials and the GRADE approach.33-35 These 
checklists assess the validity of study design (method of randomization; allo-
cation concealment; imbalance of outcome measures at baseline; blinding of 
participants, personnel and out- come assessors; incomplete outcome data; 
method of data collection; appropriate statistical methods) and the effect 
and applicability of the results (magnitude of effect; imprecision; inconsis-
tency; indirectness).

Measures of treatment effect
We planned to report pre- and post-intervention proportions (dichotomous 
outcomes) and means or medians (continuous outcomes) separately. For 
dichotomous outcomes, such as AEs, we intended to calculate the risk ratio 
(RR) and the risk difference (RD) together with their respective 95% confi-
dence intervals (CI). For studies reporting continuous outcomes, such as 
time, we planned to calculate the mean difference (MD) together with a 
95% CI. When necessary we intended to contact the first or corresponding 
author for clarification or additional information. Had authors not reported 
or supplied data in sufficient detail after we had contacted them, we would 
have reported the point estimates with 95% CI or a P value, as stated by the 
author. We would have annotated this with ’as stated by the author’. Where 
studies reported more than one measure for each endpoint, we planned 
to abstract the primary measure (as defined in the methods section by the 
authors of the study) or the median measure identified.

Unit of analysis issues
Clustered studies, where clusters of individuals are randomized (clus-
ter-RCTs) to intervention groups, but where inference is intended at the level 
of the individual, need to be analyzed appropriately to account for correla-
tion of observations within clusters. Standard statistical methods assume 
independence of observations, and their use in these types of studies will 
generally result in artificially small P values and overly narrow 95% CI 
for the effect estimates.36 We planned to attempt to reanalyze studies 
with potential unit of analysis errors if information was available about the 
size/number of clusters and the value of the intra-cluster correlation coef-
ficient (ICC). If a comparison had been reanalyzed, we would have quoted 
the P value and annotated it as ’reanalyzed’. If the ICC was not available we 
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intended to attempt to obtain it by contacting trial authors, or by imputing it 
using external estimates from similar studies36, or using general recommen-
dations from empirical research.37 If this had not been possible we would 
have reported the effect estimate and annotated it with the phrase ‘unit of 
analysis error’.

Dealing with missing data
We intended to contact the authors of included studies for missing data and 
incorporate this information into the analysis. We would have annotated this 
information as ‘as provided after contact with the author’.

Assessment of heterogeneity
We expected to find both clinical and statistical heterogeneity due to differ-
ences in the types of intervention, types of setting, definition of outcome 
measures and study design. This made it unlikely that statistical pooling 
would be feasible, but if there appeared to be a body of studies amenable to 
meta-analysis, then we planned to display the results graphically to assess 
heterogeneity. We would have considered I² statistic values of 50% or greater 
as indicative of significant heterogeneity. If this had been the case, we would 
have refrained from pooling and restricted the analysis to a qualitative over-
view. If there had been sufficient homogeneity in populations, study design 
and outcome measures (i.e. where I² < 50%)38, we would have pooled results.

Assessment of reporting biases
We had planned to construct a funnel plot analysis to assess publication 
bias if there were 10 or more studies included in an analysis. We would have 
judged that publication bias existed when we detected asymmetry in the 
funnel plot. We also intended to use the Egger test to assess funnel plot 
asymmetry.39 A thorough search for unpublished studies through searches 
of the grey literature and contact with known experts in the field would also 
have assisted in reducing the risk of publication bias. Finally we would have 
assessed selective outcome reporting bias by com- paring either the study 
protocol (if available) or the methods section (if a protocol was not available) 
to the reported results of the study.

Data synthesis
A meta-analysis would have been considered only if we had had two or 
more studies that were homogeneous regarding population, interventions, 
comparisons and outcomes. In instances where meta- analysis would not be 
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possible, we planned to report the results as a descriptive narrative only. For 
studies that were sufficiently clinically and statistically homogenous (I² < 50%), 
we planned to use a random-effects model. Where possible, we would have 
included both relative and absolute measures of effect in the meta-analysis. 
We would have performed data synthesis using Review Manager.40 Further-
more we intended to use GRADE- profiler software to assist in the prepara-
tion of the ‘Summary of findings’ tables.35

Subgroup analysis and investigation of heterogeneity
Had sufficient data been available, we planned to perform subgroup anal-
yses to compare outcomes for: shift to shift handover on nursing wards 
providing different levels of care, such as: regular ward-based care, high 
dependency care and ICU; interdepartmental handover: from one ward to 
another ward (same level of care), and between departments with different 
levels of care: for example from ICU to ward, from recovery to ward, from 
ward to ICU.

Sensitivity analysis
We planned to perform a sensitivity analysis to explore the impact of the 
following study characteristics: fixed-effect versus random- effects analysis; 
odds ratios versus risk ratios; and studies with imputed standard deviations 
versus without imputed standard deviations.

RESULTS
Description of studies
Results of the search
The search identified 2178 citations. Independent examination by the 
reviewers resulted in retrieval of 28 publications that were potentially eligible 
for inclusion in the review (Figure 1). After assessment of the full text of these 
studies, no study was found to meet the inclusion criteria.

Included studies
No eligible studies were found for inclusion in this review.

Excluded studies
Main reason for exclusion was that the studies did not meet the RCT 
study design: 18 studies used a simple before-and-after design41-58; three 
studies were opinion papers59-61; two studies used a qualitative design62,63, 
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Figure 1. Flow diagram of search
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two studies were editorials64,65, one study was a simulation study27, one 
study performed post implementation evaluation only66 and one study was 
a project description67. In addition four of the studies were not on nursing 
handover41,47,49,67. The detailed description of retrieved studies and reasons 
for their exclusion are presented in Table 1.

Risk of bias in included studies
No eligible studies were found for inclusion in this review, so we made no 
assessment of risk of bias.

Allocation
No eligible studies were found for inclusion in this review, so we made no 
assessment of selection bias.

Blinding
No eligible studies were found for inclusion in this review, so we made no 
assessment of performance or detection bias.

Incomplete outcome data
No eligible studies were found for inclusion in this review, so we made no 
assessment of attrition bias.

Selective reporting
No eligible studies were found for inclusion in this review, so we made no 
assessment of reporting bias.

Other potential sources of bias
No eligible studies were found for inclusion in this review, so we made no 
assessment of other sources of bias.

Effects of interventions
No eligible studies were found for inclusion in this review, so we cannot 
report any effects of interventions.
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Table 1. Characteristics of excluded studies [ordered alphabetically]

Study Reason for exclusion

Adams 201262 Qualitative interview study with 20 nurses to develop a model 
structure for a standardized nursing handover. Did not meet 
RCT study design criteria

Aellig 201267 A quality improvement project on handover between 
institutions. Did not meet RCT study design criteria and in-
hospital nursing handover criteria

Alvarado 200666 Development, implementation and evaluation of a 
combination of written and verbal nursing shift handover with 
a safety check at the bedside. Did not meet RCT study design 
criteria as performed only a post-implementation evaluation 
(of nurses’ experiences)

Antonoff 201341 Development, implementation and evaluation of a 
combination of written and verbal shift handover for 
residents. Did not meet RCT study design criteria as only simple 
before-and-after comparison was performed (on satisfaction 
with sign-outs, perceptions of patient safety, adequacy of 
information provided in sign-out, and patient knowledge by 
on-call residents) and not on nursing handover

Athwal 200942 Development, implementation and evaluation of a combination 
of written and verbal nursing shift handover at the bedside. Did 
not meet RCT study design criteria as performed only simple 
before-and-after comparison (on the amount of time spent 
for shift report, overtime expenses related to shift report, call 
lights, staff satisfaction, and patient falls)

Baldwin 199443 Development, implementation and evaluation of a computer-
generated written nursing shift handover. Did not meet RCT 
study design criteria as performed only simple before-and-
after comparison (on overtime and staff satisfaction)

Benaglio 200659 Opinion paper on nursing shift handover; did not meet RCT 
study design criteria

Benestante 200844 Implementation and evaluation of bedside nursing shift 
handover. Did not meet RCT study design criteria as performed 
only simple before-and-after comparison (on nurses belief 
that bedside reporting improves patient safety)

Chung 201145 Development, implementation and evaluation of a 
standardized nursing shift report. Did not meet RCT study 
design criteria as performed only simple before-and-after 
comparison (on staff opinions and overtime)
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Study Reason for exclusion

Clair 196963 Qualitative study to find out what should be included in a 
nursing shift handover report and to determine the extent to 
which nurses acted upon their beliefs. Did not meet RCT study 
design criteria

Craig 201246 Development, implementation and evaluation of 
multidisciplinary structured verbal, written bedside handover 
from cardiac operating room to pediatric intensive care. Did 
not meet RCT study design criteria as performed only simple 
before-and-after comparison (on handover score, staff 
perception, duration and number of interruptions)

Dean 2012a47 Development, implementation and evaluation of a 
standardized handover from ambulance to ED. Did not meet 
RCT study design criteria as performed only simple before-
and-after comparison and did not meet in-hospital nursing 
handover criteria

Dean 2012b60 Opinion paper on nursing handover; did not meet RCT study 
design criteria

Dowding 200127 Simulation of the effect that manipulating the style and 
content of the nurse shift handover had on an individual’s 
ability to plan patient care, not in a clinical setting

Evans 201248 Development, implementation and evaluation of bedside 
nursing shift handover. Did not meet RCT study design criteria 
as performed only simple before-and-after comparison (on 
nurses’ job satisfaction and time spent delivering report)

Hussain 201149 Development, implementation and evaluation of a weekend 
handover for residents. Did not meet RCT study design criteria 
as performed only simple before-and-after comparison and 
not on nursing handover

Joy 201150 Development, implementation and evaluation of a structured 
handover from cardiac operation room to ICU. Did not meet 
RCT study design criteria as performed only simple before-
and-after comparison (on technical errors, information 
omissions and realized errors)

Jukkala 201251 Development, implementation and evaluation of a structured 
written and verbal nursing shift report in a medical ICU. Did 
not meet RCT study design criteria as performed only simple 
before-and-after comparison (on nurse’s perception of 
handoff communication during shift report)

Table 1. Continued
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Study Reason for exclusion

Moore 201264 Editorial; did not meet RCT study design criteria.

Rabol 201165 Editorial; did not meet RCT study design criteria

Radtke 201352 Development, implementation and evaluation of a bedside 
nursing shift report on a medical/surgical intermediate care 
unit. Did not meet RCT study design criteria as performed only 
simple before-and-after comparison (on patient satisfaction)

Raptis 200953 Comparison of a paper-based and electronic-based medical 
handover from day team to out-of-hours team consisting 
of specialist nurses, medical staff and surgical staff. Did not 
meet RCT study design criteria as performed only simple 
before-and-after comparison (on patient details and patient 
location, primary diagnosis and current problem, plan of 
action and day team details)

Stahl 200954 Prospective cohort study of trauma and surgical ICU teams 
(interns, residents, and fellows) to determine whether a 
structured checklist for ICU handovers prevents information 
loss. Did not meet RCT study design criteria as performed 
only simple before-and-after comparison (on data lost)

Streitenberger 201155 Proceedings abstract on development, implementation 
and evaluation of a standardized nursing shift handover in 3 
pediatric ICUs. Did nog meet RCT study design criteria. 

Ten Cate 201261 Opinion paper; did not meet RCT study design criteria

Thomas 201256 Development, implementation and evaluation of a 
standardized bedside nursing shift handover on medical 
surgical units. Did not meet RCT study design criteria as 
performed only simple before-and-after comparison (on 
nurse and patient satisfaction)

Tucker 200957 Development, implementation and evaluation of a bedside 
’reading’ nursing shift handover. Did not meet RCT study 
design criteria as performed only simple before-and-after 
comparison (the standard of record keeping)

Wentworth 201258 Development, implementation and evaluation of an electronic 
handover communication tool for transferring uncomplicated 
routine patients to and from a progressive care unit and 
cardiac laboratories. Did not meet RCT study design criteria 
as performed only simple before-and-after comparison (on 
implementation evaluation)

Abbreviations: ED = emergency department, ICU = intensive care unit, RCT = randomized 

controlled trial



154

PART II - Safe handover of care

DISCUSSION
We did not find any randomized studies and could not include any studies 
that fulfilled our methodological criteria for this review. Therefore, we are 
unable to draw any conclusions about the effectiveness of different nursing 
handover styles for ensuring continuity of information in hospitalized patients. 
This is disappointing in view of the important role of the nursing handover 
in continuity of care and the widespread attention the topic receives in light 
of patient safety. Within the field of physician handover we identified three 
publications from two randomized studies comparing usual care to an inter-
vention15,68,69, which indicates that it is possible to apply this design for evalu-
ation of handover styles. One study used a randomized crossover design and 
the other study used randomization of members to a team. Unfortunately 
one study was a small study (n = 19) and both studies had a short time 
frame (three and five months respectively). The outcomes measured were 
efficiency (workflow and time), continuity of care, safety (adverse events) and 
self-reported assessment of the new procedure.
Although no reliable evidence exists yet, there are many examples of 
researchers attempting to evaluate effectiveness of nursing handover styles 
in order to improve patient safety and quality of care (listed within the Char-
acteristics of excluded studies). Most of these studies (18 out of 28 studies) 
were limited to simple before- and-after designs of local experiences with 
quality improvement (QI) initiatives in which the handover practice and how 
it was per- formed was described to a varying degree, making reproduction 
difficult. The handover practice was often evaluated at the level of self-re-
ported satisfaction (six studies on nurse satisfaction and two on patient 
satisfaction) and not at the level of effectiveness.
The topic of nursing handover has received considerable attention lately, 
but the studies designed so far are at a high risk of bias, generate only local 
knowledge or have not been designed to generate effectiveness data.70-74 
There is an urgent need for high-quality studies to provide hospital manage-
ment with appropriate evidence to guide decisions about the most effective 
nursing handover style. 

Summary of main results
No eligible studies were found for inclusion in this review.

Overall completeness and applicability of evidence
This review is complete, based on the evidence currently available. 
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Quality of the evidence
No randomized controlled trials were available for inclusion in this review. The 
majority of the excluded studies were simple before- and-after evaluations 
of local experiences with QI initiatives. The major drawback of this design is 
a high risk of bias, since there is no control available and changes over time 
in patient populations, or changes in practice, that are unrelated to the QI 
intervention may produce the desired improvements.75

Potential biases in the review process
The extensive search strategy was carefully designed and adapted to existing 
terminology by experienced clinical librarians. We searched a large number 
of databases and relevant websites. Two review authors independently 
assessed all potentially eligible titles and abstracts against the eligibility 
criteria to ensure that no important references were missed. Additionally 
we searched reference lists of systematic reviews that were identified in 
the search. 

Agreements and disagreements with other studies or reviews
During the inclusion process for primary studies on nursing handover we also 
identified 27 potential systematic reviews on handover (Appendix 2), six of 
which could be classified as systematic reviews31,76-80, according to the DARE 
criteria.81 These reviews had wider inclusion criteria than this review regarding 
methodology, consisting of QI studies using primarily simple before-and-
after designs and a wider scope that also included physician or interdisci-
plinary handover. Searching the references of these reviews revealed no high 
quality studies we might have missed in our search. Also a recent review by 
Scott revealed no RCTs, interrupted time series (ITS) or controlled before-
and-after studies (CBA).82 All the reviews also concluded that the existing 
literature on patient handovers does not yet support definitive research 
conclusions, and all addressed the need for high quality studies.

AUTHORS’ CONCLUSIONS
Implications for practice
We found no eligible studies for inclusion in the review and there- fore 
the review question remains unanswered. As a consequence, uncertainty 
remains about the most effective nursing handover practice and, as previ-
ously noted, one can only rely on insights obtained from systematic reviews 
of studies with simple before- and-after designs. Breakdowns in communi-
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cation are one of the main causes of adverse events (AEs) and an accurate 
handover of clinical information is of great importance to continuity and 
safety of care. According to current knowledge, the following guiding princi-
ples can be applied when redesigning the nursing handover process: face-
to-face communication, structured documentation, patient involvement and 
use of information technology to support the process. When designing 
and implementing a quality improvement (QI) initiative to improve nursing 
handover one should consider conducting an evaluation using a robust 
design, e.g. an interrupted time series (ITS) or a controlled before-and- after 
(CBA) study) to strengthen the evidence about this topic.

Implications for research
At present, high quality evidence on the effectiveness nursing handover styles 
for ensuring continuity of information in hospitalized patients is lacking. 
Researchers wishing to evaluate the effectiveness of different nursing 
handover styles in hospitalized patients should use well designed rigorous 
studies. Experimental methods such as (cluster) randomized controlled trials 
(RCTs) are recommended because they offer protection from the effects of 
back- ground variation. However their use in QI research may be beyond the 
capacity of many clinicians and researchers because of difficulty in blinding 
and concealment of allocation.73,74,83 Another feasible rigorous study design 
that can correct for the drawbacks of simple before-and-after designs is an 
ITS with at least three data points before and three data points after the 
intervention and at least two intervention sites.34,84,85 This design conveys 
the extent of background variation and also indicates the extent to which 
any trend toward improvement may have been present prior to the interven-
tion. When multiple time points before and after an intervention are not 
feasible, a reasonable alternative to a time-series analysis is a CBA study, 
in which the same before-and-after measurements occur in one or more 
hospitals that did not implement the change of interest but are otherwise 
comparable.34,84,85 Within these designs interventions to improve nursing 
handovers, such as bedside handover or structured formats for handover can 
be compared against usual care (i.e. unstructured handover in the office). 
Also it appears that there is no one single handover format that is applicable 
everywhere, the context and local situation are important factors to consider 
when designing a handover process and structure.
Ideally, when evaluating the effectiveness of nursing handover styles 
objective outcome measures should be used. Nurse-sensitive indicators 
are being proposed as a means of measuring the impact of nursing care 



157

7 -  Systematic review Nursing handover

quality on patient outcomes. These include preventable AEs such as medi-
cation errors and patient falls, or complications such as pressure ulcers and 
nosocomial infections, as well as length of hospital stay and patient satis-
faction.86 Process outcomes that can be used include recall of information, 
compliance with the plan of care, time and interruptions. Since the incidence 
of AEs is not high, a sufficient number of participants (for RCT designs) or 
sufficient time interval (for ITS and CBA designs), or both, should be applied.
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APPENDIX 1

Search strategies 
EPOC Specialised Register search strategy
All Non-Indexed fields {continuity of care} AND {communicat\*} AND {nurse} OR

All Non-Indexed fields {handover} OR{hand\* over} OR {hand\* off } OR {handoff} OR

All Non-Indexed fields {bedside report\*} OR {bed side report\*} OR {chang\* of shift} OR 

{changing shift\*} OR {shift chang\*} OR 4 All Non-Indexed fields {shift report\*} OR {sign out} 

report\*} OR {sign out system} OR {transfer report} OR {intershift} OR {inter- shift\*} OR

5 All Non-Indexed fields {patient\*} AND {transfer\*} AND {nurse} OR 6 All Non-Indexed fields 

{patient\* care} AND {communicat\*} OR

All Non-Indexed fields {patient|* care} AND {transfer\*} OR

All Non-Indexed fields {discharge planning} AND {nurse} OR 9 All Non-Indexed fields {patient 

discharg\*} AND {nurse} OR 10 Title, primary {patient} AND {transfer} OR

11 All Non-Indexed fields {care transition} OR {transition of care} OR 12 All Non-Indexed fields 

{interfacility} AND {transfer} OR

13 All Non-Indexed fields {inter-facility} AND {transfer} OR 14 Keywords patient transfer* OR

15 All Non-Indexed fields {care transition} OR {transition\*} OR {transition of care}

Cochrane Central Register of Controlled Trials (CENTRAL) search strategy
#1 (Interfacility or inter-facility or intra-hospital or intrahospital):ti,ab,kw

#2 (interprofessional or inter-professional or interdepartment* or inter-department*):ti,ab,kw

#3 (#1 OR #2)

#4 (patient* near/3 transfer*)

#5 (sign-over* or service change* ):ti,ab,kw

#6 (care near/2 transition*):ti,ab,kw

#7 MeSH descriptor Patient Transfer, this term only

#8 (#4 OR #5 OR #6 OR #7)

#9 (#3 AND #8)

#10 (#3 AND #8)

#1 (interprofessional or inter-professional or interdepartment* or inter-department*):ti,ab,kw

#2 (Interfacility or inter-facility or intra-hospital or intrahospital):ti,ab,kw

#3 (#1 OR #2)

#4 MeSH descriptor Patient Care Planning explode all trees

#5 MeSH descriptor Patient Care Management, this term only

#6 MeSH descriptor Patient-Centered Care, this term only

#7 MeSH descriptor Continuity of Patient Care, this term only

#8 MeSH descriptor Progressive Patient Care, this term only

#9 MeSH descriptor Critical Pathways, this term only



164

PART II - Safe handover of care

#10 (#4 OR #5 OR #6 OR #7 OR #8 OR #9)

#11 (#10 AND #3)

#1 “change-of-shift” or “bedside report*” or “bed-side report*”:ti,ab,kw

#2 (transfer and report*):ti

#3 (#1 OR #2)

#1 “shift report*” or “sign-out report*”

#2 “sign* out*”:ti,ab,kw

#3 “hand over*” or “handing over” or handover* or handoff* or “handing off” or “hand off*” or 

handoff* or “handing off” or “hand off*”:ti,ab,kw

#4 (#1 OR #2 OR #3)

MEDLINE search strategy
(hand over? or handing over or handover?).ti,ab.

“shift report*”.ti,ab.

(handoff? or handing off or hand off?).ti.

(handoff? or handing off or hand off?).ab.

(shift adj3 chang*).ti,ab. and (patient? or care).ti,hw.

“sign-out report*”.ti,ab.

(sign out adj2 (report* or system? or patient?)).ti,ab.

(sign out adj2 (report* or system?)).ti,ab.

(sign* out adj4 (nurse? or physician? or doctor? or resident? or patient?)).ti,ab. 10. or/1-9

(change-of-shift or (bedside report$ or bed-side report$)).ti,ab.

transfer report.ti. or (transfer report? adj3 (nurse? or doctor? or physician? or patient?)).ab.

((intershift? or inter-shift? or shift?) adj2 report$).ti,ab. 14. or/11-13

Patient transfer/

(patient? and (transfer? or transport*)).ti.

(patient? adj3 (transfer$ or transport*)).ab.

((interprofessional or inter-professional or interdepartment$ or inter-department$) adj2 

transfer$).ti,ab.

sign-over?.ti,ab.

service change?.ti,ab.

(care adj2 transition$).ti,ab.

((Interfacility or inter-facility or intra-hospital or intrahospital) adj3 transfer$).ti,ab.

(patient care management/ or exp patient care planning/ or patient-centered care/ or “conti-

nuity of patient care”/ or progressive patient care/ or critical pathways/) and ((patient adj2 

transfer?) or shift chang$ or shift-to-shift).ti,ab.

24. or/15-23

exp Nursing/

exp nurses/ or nurse administrators/ or nurse anesthetists/ or nurse clinicians/ or nurse 
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midwives/ or nurse practitioners/ or nurses, male/

nursing staff/ or nursing staff, hospital/

exp Nursing Care/

(patient care/ or exp critical care/ or “episode of care”/ or exp hospitalization/ or exp life 

support care/ or exp long-term care/ or exp night care/ or palliative care/ or perinatal care/ or 

exp perioperative care/ or postnatal care/ or prenatal care/ or preoperative care/ or subacute 

care/ or exp terminal care/) and ((nurse? or nursing).ti. or (or/25-27))

(nurse? or nursing).ti,ab,hw. 31. or/25-30

32. 10 and 31

33. 14 and 31

34. 24 and 31

intervention?.ti. or (intervention? adj6 (clinician? or collaborat$ or community or complex or 

design$ or doctor? or educational or family doctor? or family physician? or family practi-

tioner? or financial or GP or general practice? or hospital? or impact? or improv$ or individu-

ali?e? or individuali?ing or interdisciplin$ or multicomponent or multi-component or multidis-

ciplin$ or multi-disciplin$ or multifacet$ or multi-facet$ or multimodal$ or multi-modal$ or 

personali?e? or personali?ing or pharmacies or pharmacist? or pharmacy or physician? or prac-

titioner? or prescrib$ or prescription? or primary care or professional$ or provider? or regula-

tory or regulatory or tailor$ or target$ or team$ or usual care)).ab.

(collaborativ$ or collaboration? or tailored or personali?ed).ti,ab.

(exp hospitals/ or exp Hospitalization/ or exp Patients/ or exp Nurses/ or exp Nursing/) and 

(study.ti. or evaluation studies as topic/)

demonstration project?.ti,ab.

(pre-post or “pre test$” or pretest$ or posttest$ or “post test$” or (pre adj5 post)).ti,ab.

(pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab.

trial.ti. or ((study adj3 aim?) or “our study”).ab.

(before adj10 (after or during)).ti,ab.

(“quasi-experiment$” or quasiexperiment$ or “quasi random$” or quasirandom$ or “quasi 

control$” or quasicontrol$ or ((quasi$ or experimental) adj3 (method$ or study or trial or 

design$))).ti,ab,hw.

(“time series” adj2 interrupt$).ti,ab,hw.

(time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten 

or eleven or twelve or month$ or hour? or day? or “more than”)).ab.

pilot.ti.

Pilot projects/

(clinical trial or multicenter study).pt.

(multicentre or multicenter or multi-centre or multi-center).ti.

random$.ti,ab. or controlled.ti.

(control adj3 (area or cohort? or compar? or condition or group? or intervention? or partici-
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pant? or study)).ab. not (controlled clinical trial or randomized controlled trial).pt.

“comment on”.cm. or systematic review.ti. or literature review.ti. or editorial.pt. or letter.pt. or 

meta-analysis.pt. or news.pt. or review.pt.

exp animals/ not humans.sh. 54. (or/35-51) not (or/52-53)

(randomized controlled trial or controlled clinical trial).pt. or randomi?ed.ab. or clinical trials as 

topic.sh. or randomly.ab. or trial.ti.

exp animals/ not humans/

(rat or rats or mice or mouse or horse or equine or cow or bovine or pig or porcin*).ti,hw.

comment on.cm. or systematic review.ti. or literature review.ti. or editorial.pt. or meta-analysis.pt. 

or news.pt. or review.pt. 59. 55 not (or/56-58)

60. 54 not 59

32 and 60 [epoc hand-over]

33 and 60 [epoc shift]

34 and 60 [epoc transfer]

32 and 59 [rct hand-over]

33 and 59 [rct shift]

34 and 59 [rct transfer]

(handover? or “hand over?” or hand* over?).ti,ab. and (nurse or nurses or nursing).ti,hw.

((nurse or nursing or nurses) adj3 (handover? or “hand over?” or hand* over?)).ti,ab.

((patient? or inpatient? or outpatient?) adj3 (handover? or “hand over?” or hand* over?)).ti,ab.

or/67-69 [handover-ruim]

EMBASE search strategy
(hand over? or handing over or handover?).ti,ab.

“shift report*”.ti,ab.

(handoff? or handing off or hand off?).ti.

(handoff? or handing off or hand off?).ab.

(shift adj3 chang*).ti,ab. and (patient? or care).ti,hw.

“sign-out report*”.ti,ab.

(sign out adj2 (report* or system? or patient?)).ti,ab.

(sign out adj2 (report* or system?)).ti,ab.

(sign* out adj4 (nurse? or physician? or doctor? or resident? or patient?)).ti,ab. 10. or/1-9

(change-of-shift or (bedside report$ or bed-side report$)).ti,ab.

transfer report.ti. or (transfer report? adj3 (nurse? or doctor? or physician? or patient?)).ab.

((intershift? or inter-shift? or shift?) adj2 report$).ti,ab. 14. or/11-13

Patient transfer/

(patient? and (transfer? or transport*)).ti.

(patient? adj3 (transfer$ or transport*)).ab.

((interprofessional or inter-professional or interdepartment$ or inter-department$) adj2 
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transfer$).ti,ab.

sign-over?.ti,ab.

service change?.ti,ab.

(care adj2 transition$).ti,ab.

((Interfacility or inter-facility or intra-hospital or intrahospital) adj3 transfer$).ti,ab.

(patient care management/ or exp patient care planning/ or patient-centered care/ or “conti-

nuity of patient care”/ or progressive patient care/ or critical pathways/) and ((patient adj2 

transfer?) or shift chang$ or shift-to-shift).ti,ab.

24. or/15-23

exp Nursing/

exp nurses/ or nurse administrators/ or nurse anesthetists/ or nurse clinicians/ or nurse 

midwives/ or nurse practitioners/ or nurses, male/

nursing staff/ or nursing staff, hospital/

exp Nursing Care/

(patient care/ or exp critical care/ or “episode of care”/ or exp hospitalization/ or exp life 

support care/ or exp long-term care/ or exp night care/ or palliative care/ or perinatal care/ or 

exp perioperative care/ or postnatal care/ or prenatal care/ or preoperative care/ or subacute 

care/ or exp terminal care/) and ((nurse? or nursing).ti. or (or/25-27))

(nurse? or nursing).ti,ab,hw. 31. or/25-30

32. 10 and 31

33. 14 and 31

34. 24 and 31

intervention?.ti. or (intervention? adj6 (clinician? or collaborat$ or community or complex or 

design$ or doctor? or educational or family doctor? or family physician? or family practi-

tioner? or financial or GP or general practice? or hospital? or impact? or improv$ or individ-

uali?e? or individuali?ing or interdisciplin$ or multicomponent or multi-component or multi-

disciplin$ or multi-disciplin$ or multifacet$ or multi-facet$ or multimodal$ or multi-modal$ 

or personali?e? or personali?ing or pharmacies or pharmacist? or pharmacy or physician? 

or practitioner? or prescrib$ or prescription? or primary care or professional$ or provider? or 

regulatory or regulatory or tailor$ or target$ or team$ or usual care)).ab.

(collaborativ$ or collaboration? or tailored or personali?ed).ti,ab.

(exp hospitals/ or exp Hospitalization/ or exp Patients/ or exp Nurses/ or exp Nursing/) and 

(study.ti. or evaluation studies as topic/)

demonstration project?.ti,ab.

(pre-post or “pre test$” or pretest$ or posttest$ or “post test$” or (pre adj5 post)).ti,ab.

(pre-workshop or post-workshop or (before adj3 workshop) or (after adj3 workshop)).ti,ab.

trial.ti. or ((study adj3 aim?) or “our study”).ab.

 (before adj10 (after or during)).ti,ab.

*experimental design/ or *pilot study/ or quasi experimental study/
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(“quasi-experiment$” or quasiexperiment$ or “quasi random$” or quasirandom$ or “quasi 

control$” or quasicontrol$ or ((quasi$ or experimental) adj3 (method$ or study or trial or 

design$))).ti,ab.

(“time series” adj2 interrupt$).ti,ab.

(time points adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten 

or eleven or twelve or month$ or hour? or day? or “more than”)).ab.

pilot.ti.

(multicentre or multicenter or multi-centre or multi-center).ti.

random$.ti,ab. or controlled.ti.

“comment on”.cm. or systematic review.ti. or literature review.ti. or editorial.pt. or letter.pt. or 

meta-analysis.pt. or news.pt. or review.pt.

(animal/ or animal.hw.) not ((animal/ or animal?.kw,hw.) and (human/ or human?.hw,kw.)) 52. 

(or/35-49) not (or/50-51)

randomized controlled trials/ or controlled clinical trials/ or randomi?ed.ab. or clinical trials as 

topic.sh. or randomly.ab. or trial.ti.

exp animals/ not humans/

(rat or rats or mice or mouse or horse or equine or cow or bovine or pig or porcin*).ti,hw.

(comment on or systematic review or literature review).ti. or editorial.pt. or meta-analysis/ or 

news.ti. or review.pt. 57. 53 not (or/54-56)

58. 52 not 57

32 and 58 [epoc handover]

33 and 58 [epoc shift]

34 and 58 [epoc transfer]

32 and 57 [rct handover]

33 and 57 [rct shift]

34 and 57 [rct transfer]

(handover? or “hand over?” or hand* over?).ti,ab. and (nurse or nurses or nursing).ti,hw.

((nurse or nursing or nurses) adj3 (handover? or “hand over?” or hand* over?)).ti,ab.

((patient? or inpatient? or outpatient?) adj3 (handover? or “hand over?” or hand* over?)).ti,ab.

or/65-67 [handover ruim]

CINAHL search strategy
S84 s33 and s41 and s81 S83 s18 and s81

S82 s11 and s81 S81 s66 not s77

S80 S33 and S41 and S77 S79 S18 and S77

S78 S11 and S77

S77 S71 or S72 or S73 or S74 or S75 or S76 S76 (MM “Clinical Trials+”)

S75 TI ( “control* N1 clinical” or “control* N1 group*” or “control* N1 trial*” or “control* N1 study” or 

“control* N1 studies” or “control* N1 design*” or “control* N1 method*” ) or AB ( “control* N1 clinical” 
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or “control* N1 group*” or “control* N1 trial*” or “control* N1 study” or “control* N1 studies” or “control* 

N1 design*” or “control* N1 method*” )

S74 TI controlled or AB controlled S73 TI random* or AB random*

S72 TI ( “clinical study” or “clinical studies” ) or AB ( “clinical study” or “clinical studies” )

S71 TI ( (multicent* n2 design*) or (multicent* n2 study) or (multicent* n2 studies) or (multicent* 

n2 trial*) ) or AB ( (multicent* n2 design*) or (multicent* n2 study) or (multicent* n2 studies) or 

(multicent* n2 trial*) )

S70 S33 and S41 and S66 S69 S18 and S66

S68 S11 and S66

S67 (S42 or S43 or S44 or S45 or S46 or S47 or S48 or S49 or S50 or S51 or S52 or S53 or

S54 or S55 or S56 or S57 or S58 or S59 or S60 or S61 or S62 or S63 or S64 or S65 ) and (S11 

and S66) S66 S42 or S43 or S44 or S45 or S46 or S47 or S48 or S49 or S50 or S51 or S52 

or S53 or

S54 or S55 or S56 or S57 or S58 or S59 or S60 or S61 or S62 or S63 or S64 or S65

S65 TI ( (time points n3 over) or (time points n3 multiple) or (time points n3 three) or (time 

points n3 four) or (time points n3 five) or (time points n3 six) or (time points n3 seven) or (time 

points n3 eight) or (time points n3 nine) or (time points n3 ten) or (time points n3 eleven) or 

(time points n3 twelve) or (time points n3 month*) or (time points n3 hour*) or (time points n3 

day*) or (time points n3 “more than”) ) or AB ( (time points n3 over) or (time points n3 multiple) 

or (time points n3 three) or (time points n3 four) or (time points n3 five) or (time points n3 six) 

or (time points n3 seven) or (time points n3 eight) or (time points n3 nine) or (time points n3 

ten) or (time points n3 eleven) or (time points n3 twelve) or (time points n3 month*) or (time 

points n3 hour*) or (time points n3 day*) or (time points n3 “more than”) )

S64 TI ( (control w3 area) or (control w3 cohort*) or (control w3 compar*) or (control w3 condi-

tion) or (control w3 group*) or (control w3 intervention*) or (control w3 participant*) or (control 

w3 study) ) or AB ( (control w3 area) or (control w3 cohort*) or (control w3 compar*) or (control 

w3 condition) or (control w3 group*) or (control w3 intervention*) or (control w3 participant*) or 

(control w3 study) )

S63 TI ( multicentre or multicenter or multi-centre or multi-center ) or AB random* S62 TI 

random* OR controlled

S61 TI ( trial or (study n3 aim) or “our study” ) or AB ( (study n3 aim) or “our study” )

S60 TI ( pre-workshop or preworkshop or post-workshop or postworkshop or (before n3 work-

shop) or (after n3 workshop) ) or AB ( pre-workshop or preworkshop or post-workshop or post-

workshop or (before n3 workshop) or (after n3 workshop) )

S59 TI ( demonstration project OR demonstration projects OR preimplement* or pre-imple-

ment* or post-implement* or postim- plement* ) or AB ( demonstration project OR demonstra-

tion projects OR preimplement* or pre-implement* or post-implement* or postimplement* )

S58 TX (intervention n6 clinician*) or (intervention n6 community) or (intervention n6 

complex) or (intervention n6 design*) or (intervention n6 doctor*) or (intervention n6 educa-
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tional) or (intervention n6 family doctor*) or (intervention n6 family physician*) or (intervention 

n6 family practitioner*) or (intervention n6 financial) or (intervention n6 GP) or (intervention n6 

general practice*) Or (intervention n6 hospital*) or (intervention n6 impact*) Or (intervention 

n6 improv*) or (intervention n6 individualize*) Or (inter- vention n6 individualise*) or (interven-

tion n6 individualizing) or (intervention n6 individualising) or (intervention n6 interdisciplin*) or 

(intervention n6 multicomponent) or (intervention n6 multi-component) or (intervention n6 

multidisciplin*) or (intervention n6 multi-disciplin*) or (intervention n6 multifacet*) or (inter-

vention n6 multi-facet*) or (intervention n6 multimodal*) or (intervention n6 multi-modal*) 

or (intervention n6 personalize*) or(intervention n6 personalise*) or (intervention n6 person-

alizing) or (intervention n6 personalising) or (intervention n6 pharmaci*) or (intervention n6 

pharmacist*) or (intervention n6 pharmacy) or (intervention n6 physician*) or (intervention n6 

practitioner*) Or (intervention n6 prescrib*) or (intervention n6 prescription*) or (intervention 

n6 primary care) or (intervention n6 professional*) or (intervention* n6 provider*) or (interven-

tion* n6 regulatory) or (intervention n6 regulatory) or (intervention n6 tailor*) or (intervention 

n6 target*) or (intervention n6 team*) or (intervention n6 usual care)

S57 TI ( collaborativ* or collaboration* or tailored or personalised or personalized ) or AB ( 

collaborativ* or collaboration* or tailored or personalised or personalized )

S56 TI pilot

S55 (MH “Pilot Studies”) S54 AB “before-and-after” S53 AB time series

S52 TI time series

S51 AB ( before* n10 during or before n10 after ) or AU ( before* n10 during or before n10 after )

S50 TI ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) or (period* n4 time) 

or (period* n4 various) or (period* n4 varying) or (period* n4 week*) or (period* n4 month*) or 

(period* n4 year*) ) or AB ( (time point*) or (period* n4 interrupted) or (period* n4 multiple) or 

(period* n4 time) or (period* n4 various) or (period* n4 varying) or (period* n4 week*) or (period* 

n4 month*) or (period* n4 year*) )

S49 TI ( ( quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or quasi 

control* or quasicontrol* or quasi* W3 method* or quasi* W3 study or quasi* W3 studies or 

quasi* W3 trial or quasi* W3 design* or experimental W3 method* or experimental W3 study 

or experimental W3 studies or experimental W3 trial or experimental W3 design* ) ) or AB ( ( 

quasi-experiment* or quasiexperiment* or quasi-random* or quasirandom* or quasi control* or 

quasicontrol* or quasi* W3 method* or quasi* W3 study or quasi* W3 studies or quasi* W3 trial or 

quasi* W3 design* or experimental W3 method* or experimental W3 study or experimental W3 

studies or experimental W3 trial or experimental W3 design* )

S48 TI pre w7 post or AB pre w7 post

S47 MH “Multiple Time Series” or MH “Time Series”

S46 TI ( (comparative N2 study) or (comparative N2 studies) or evaluation study or evalua-

tion studies ) or AB ( (comparative N2 study) or (comparative N2 studies) or evaluation study 

or evaluation studies )
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S45 MH Experimental Studies or Community Trials or Community Trials or Pretest-Posttest 

Design + or Quasi-Experimental Studies

+ Pilot Studies or Policy Studies + Multicenter Studies

S44 TI ( pre-test* or pretest* or posttest* or post-test* ) or AB ( pre-test* or pretest* or posttest* 

or “post test* ) OR TI ( preimplement*” or pre-implement* ) or AB ( pre-implement* or preimple-

ment* )

S43 TI ( intervention* or multiintervention* or multi-intervention* or postintervention* or 

post-intervention* or preintervention* or pre-intervention* ) or AB ( intervention* or multiinter-

vention* or multi-intervention* or postintervention* or post-intervention* or preintervention* 

or pre-intervention* )

S42 (MH “Quasi-Experimental Studies”)

S41 S34 or S35 or S36 or S37 or S38 or S39 or S40

S40 AB interprofessional or inter-professional or interdepartment* or inter-department* S39 

TI interprofessional or inter-professional or interdepartment* or inter-department* S38 AB 

Interfacility or inter-facility or intra-hospital or intrahospital

S37 TI Interfacility or inter-facility or intra-hospital or intrahospital S36 TX patient unit*

S35 (MH “Interprofessional Relations+”) S34 (MH “Transfer, Intrahospital”)

S33 S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S32 S32 S28 and S31

S31 S29 or S30

S30 AB patient N2 transfer* or shift chang* or shift-to-shift S29 TI patient N2 transfer* or shift 

chang* or shift-to-shift

S28 (MH “Patient Care Plans+”) OR (MH “Patient Centered Care”) OR (MH “Continuity of Patient 

Care+”) OR (MH “Progressive Patient Care”) OR (MH “Critical Path”)

S27 AB care N2 transition* S26 TI care N2 transition* S25 AB “service change” S24 TI “service 

change” S23 AB sign over

S22 TI sign over

S21 AB patient N3 transfer* or patient N3 transport* S20 TI patient and transfer?

S19 (MH “Discharge Planning+”)

S18 S12 or S13 or S14 or S15 or S16 or S17

S17 TI intershift? N3 report* or inter-shift? N3 report* or shift* N3 report* S16 AB intershift? N3 

report* or inter-shift? N3 report* or shift* N3 report* S15 AB transfer N3 report*

S14 TI transfer N3 report*

S13 TI change-of-shift or “bedside report*” or “bed-side report*” S12 AB change-of-shift or 

“bedside report*” or “bed-side report*” S11 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or 

S10 S10 AB hand over? or handing over or handover?

S9 TI hand over? or handing over or handover? S8 AB “shift report*” or “sign-out report*”

S7 AB (shift N3 chang*) and (patient? or care) S6 AB sign out

S5 TI sign out

S4 TI (shift N3 chang*) and (patient? or care)
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S3 TI “shift report*” or “sign-out report*” S2 AB handoff? or handing off or hand off? S1 TI 

handoff? or handing off or hand off?

ISI Web of Knowledge search strategy
Topic=(handover*) AND Topic=(patient or patients or nurse or nurses or hospital* or healthcare 

or “health care”) NOT Title= (“Nursing Home*”)

(TI=handover* AND (TI=patient* or TI=hospital* or TI=nurse or TI=nurses or TI=healthcare or 

TI=care)) NOT ti=“nursing home*”

Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years Lemmatiza-

tion=On

((TI=HANDOFF* OR ts=HANDOFF*) and (ti=NURSE OR TI=NURSES OR TI=HOSPITAL* OR 

TI=CARE OR TI=PA- TIENT* OR TI=INPATIENT* OR TS=NURSE OR TS=NURSES OR TS=HOS-

PITAL* OR TS=CARE OR TS=PATIENT* OR TS=INPATIENT)) NOT (TI=NURSING HOME* OR 

TS=NURSING HOME*)

Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH Timespan=All Years Lemmatiza-

tion=On

APPENDIX 2 

Systematic reviews for which the authors searched the references lists

Authors Title

1 Arora VM, Manjarrez E, Dressler 
DD, Basaviah P, Halasyamani L, 
Kripalani S

Hospitalist handoffs: a systematic review and task 
force recommendations. Journal of Hospital Medi-
cine 2009;4(7):433-40

2 Benson E, Rippin-Sisler C, 
Jabusch K, Keast S

Improving nursing shift-to-shift report. Journal of 
Nursing Care Quality 2007;22(1):80-4

3 Calleja P, Aitken LM, Cooke ML Information transfer for multi-trauma patients on 
discharge from the emergency department: mixed-
method narrative re- view. Journal of Advanced 
Nursing 2011;67(1):4-18

4 Cohen MD, Hilligoss PB The published literature on handoffs in hospitals: 
deficiencies identified in an extensive review. Qual-
ity & Safety in Health Care 2010;19(6):493-7

5 Collins SA, Stein DM, Vawdrey 
DK, Stetson PD, Bakken S

Content overlap in nurse and physician handoff ar-
tifacts and the potential role of electronic health 
records: a systematic re- view. Journal of Biomedical 
Informatics 2011;44(4):704-12



173

7 -  Systematic review Nursing handover

Authors Title

6 Foster S, Manser T The effects of patient handoff characteristics on 
subsequent care: a systematic review and areas for 
future research. Academic Medicine 2012;87(8):1105-24

7 Fraser LE, O’Brien K, Tobar I, 
Waller DM

Patient care plans for intershift report. Journal of 
Pediatric Nursing 1991;6(5):310-6

8 Gordon M, Findley R Educational interventions to improve handover in 
health care: a systematic review. Medical Education 
2011;45(11):1081-9

9 Hoban V How to ... handle a handover. Nursing Times 
2003;99(9):54- 5

10 Kalkman C Handover in the perioperative care process. Current 
Opinion in Anesthesiology 2010;23(6):749-53

11 Manser T, Foster S Effective handover communication: an overview of 
research and improvement efforts. Best Practice & 
Research Clinical Anesthesiology 2011;25(2):181-91

12 Matic J, Davidson, PM, 
Salamonson Y

Review: bringing patient safety to the forefront 
through structured computerization during clinical 
handover. J Clin Nurs 2011;20(1-2):184-9

13 McKenna LG. Improving the nursing handover report. Professional 
Nurse 1997;12(9):637-9

14 Messam K, Pettifer A Understanding best practice within nurse inter-shift 
handover: what suits palliative care? International 
Journal of Palliative Nursing 2009;15(4):190-6

15 Miller C Ensuring continuing care: styles and efficiency of 
the handover process. The Australian Journal of 
Advanced Nursing 1998;16 (1):23-7

16
Ong MS, Coiera E A systematic review of failures in handoff com-

munication during intra-hospital transfers. Joint 
Commission Journal on Quality & Patient Safety 
2011;37(6):274-84

17 Patterson ES, Wears, RL Patient handoffs: standardized and reliable mea-
surement tools remain elusive. Joint Commission 
Journal on Quality & Patient Safety 2010;36(2):52-61

18 Priest CS, Holmberg SK A new model for the mental health nursing change 
of shift report. Journal of Psychosocial Nursing and 
Mental Health Services 2000;38(8):36-43
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Authors Title

19 Raduma-Tomas MA, Flin R, 
Yule S, Williams D.

Doctors’ handovers in hospitals: a literature review. 
BMJ Quality & Safety 2011;20(2):128-33

20 Riesenberg LA, Leitzsch J, 
Cunningham JM

Nursing handoffs: a systematic review of the litera-
ture: surprisingly little is known about what consti-
tutes best practice. The American Journal of Nurs-
ing 2010;110(4):24-36

21 Scott P, Ross P, Prytherch D Evidence-based inpatient handovers: a literature re-
view and re- search agenda. Clinical Governance: An 
International Journal 2012;17(1):14-27

22 Siemsen IM, Michaelsen 
L, Nielsen J, Ostergaard D, 
Andersen HB

[Patient handover involves numerous safety risks]. 
[Review] [Danish]. Ugeskr Laeger 2011;173(20):1412-6

23 Staggers N An integrative review of research on nursing hand-
offs in acute care settings. Transitions: Unifying 
Practice, Education, and Research to Improve Health: 
Communicating Nursing Research 2011;44:27-42

24 Strople B, Ottani P Can technology improve inter-shift report? What 
the research reveals. Journal of Professional Nurs-
ing 2006;22:197-204

25 Watkins S Introducing bedside handover reports. Professional 
Nurse 1997;12(4):270-3

26 Woodward HI, Mytton OT, 
Lemer C, Yardley IC, Ellis BM, 
Rutter PD, et al

What have we learned about interventions to re-
duce medical errors? Annual Review of Public 
Health 2010;31:479-97

27 Wong MC, Yee KC, Turner P Clinical Handover Literature Review, eHealth Ser-
vices Re- search Group, University of Tasmania, Aus-
tralia, 2008
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ABSTRACT
Objective
Standardization of the handover process is deemed necessary to ensure 

continuity and safety of care. However, local context is considered of equal 

importance to improve the handover process. Our objective was to deter-

mine what recommendations on standardized shift handover nurses make if 

we combine evidence from the literature with the local context of the nurses. 

Design
A RAND modified Delphi consensus process that combines evidence from 

systematic reviews with expert opinion of local nurses and an evaluation of 

the consensus process with a survey.

Setting; participants
One academic medical center in the Netherlands; 20 nurses

Results
Four systematic reviews on nursing handover were included and used to 

compose provisional recommendations on how, what, where and the precon-

ditions of shift handover. Nurses reached consensus on a final set of 18 

recommendations for handover: how (1 recommendation), what (12 recom-

mendations), where (3 recommendations) and the preconditions (2 recom-

mendations). The recommendations were bundled in a blueprint on nursing 

shift handover and structured with the mnemonic NURSEPASS. The nurses 

assessed the method as an effective approach to develop a local blueprint. 

Conclusions
Evidence-based consensus is a feasible method to combine evidence from 

the literature with local context. We anticipate that implementation of the 

resulting tailored blueprint for nursing shift handover will be facilitated due 

to the method used. Through evaluation of its effectiveness we intend to add 

to the body of evidence on development and implementation of effective 

nursing handover, which is an essential link for continuity and safety of care.

Keywords: Patient Safety; Continuity of Patient Care; Patient Handoff; 

Quality improvement; Delphi technique; Consensus.
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INTRODUCTION
Communication failures threaten patient safety, especially at moments 
when care is handed over from one healthcare professional to another. In 
an analysis of sentinel events the Joint Commission identified communi-
cation and handover failures as a contributing cause in two out of every 
three sentinel events.1,2 In its 2001 report, ‘Crossing the Quality Chasm’ the 
Institute of Medicine (IOM) stated that handovers provide an opportunity 
for error and that “in a safe system, information is not lost, inaccessible, or 
forgotten in transitions”.3 In a 2009 hospital survey on patient safety culture 
hospital staff respondents reported that “important patient care informa-
tion is often lost during shift changes and patient transfers”.4 Nursing shift 
handover is such a moment when adequate communication is critical for 
continuity and safety of care.
If clinically relevant information is shared accurately and in a timely manner, 
it may prevent adverse events, inappropriate treatment and delay and 
omission of care.5-8 Global initiatives on handover, as well as accreditation 
bodies, promote standardization of the handover process to enhance conti-
nuity of care and patient safety.9-12 During the past decade many organiza-
tions responded to this call and initiated quality improvement (QI) projects 
to standardize the handover process. 
To determine the effectiveness of those different QI projects for nursing 
handover, we conducted a Cochrane systematic review (SR) of studies with 
a randomized controlled study design (RCT). Unfortunately, most studies 
we found used a simple before-and-after design. In the majority of these 
initiatives a pragmatic approach was used to develop, implement and test a 
standardized approach for the handover process. As a consequence, uncer-
tainty remains about the most effective nursing handover process, and one 
can only rely on insights obtained from SRs of studies with simple before-
and-after designs.13 
In 2010, the global effort by the World Health Organization (WHO) to 
develop a standardized approach for communication at handover of care 
was abandoned due to the finding that the handover process is heavily 
influenced by cultural and environmental issues that are not measurable 
and easy to standardize.14 Other research also stresses the importance of 
local context for the successful implementation of patient safety prac-
tices.15,16 Local context can be thought of as characteristics of the organiza-
tion and its environment that influence the implementation and effective-
ness of the patient safety practice.15 

If evidence from the literature as well as local context could be taken into 
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account, it would be possible to develop an evidence-based standard for 
handover that is tailored to the local context. Therefore, we developed 
a local standard called the ‘nursing shift handover blueprint’. We used a 
formal consensus process that combines both evidence from the literature 
with expert opinion of local nurses. Specifically, in our study of nurses in the 
AMC, we addressed the following questions. Can nurses achieve consensus 
on literature based recommendations for a local shift handover blueprint? 
What are the resulting recommendations for the blueprint?
 

METHODS
Setting 
The study was conducted at the Academic Medical Center (AMC), a large 
tertiary care university hospital in Amsterdam, The Netherlands. Nurses 
work in three, eight hour shifts and each nurse has designated patients for 
whom he/she cares. The available time for shift handover varies from 15 
minutes to one hour, depending on the time of shift change and the avail-
able overlap time for incoming and outgoing nursing shifts, e.g. overlap time 
for night shift to day shift is 15 minutes.

RAND modified Delphi
To develop an evidence-based blueprint on nursing shift handover we 
formulated four answerable questions with respect to continuity and safety 
of care and preferences of professionals and patients: (1) ‘How to hando-
ver’(which nursing shift handover style (written and/or verbal and struc-
tured or not) has preference), (2) ‘What to handover’ (what topics should 
be addressed in each nursing shift handover), (3) ‘Where to handover’ (Is 
bedside nursing shift handover preferred over other locations), and (4) 
‘Preconditions for handover’( which preconditions for nursing shift handover 
are important).
The questions were answered through a stepwise approach based on the 
RAND modified Delphi method.17 This iterative method combines expert 
opinion with evidence in a measurable way.18 The steps were: (1) literature 
search, (2) drafting recommendations on nursing shift handover, (3) first 
questionnaire round, (4) consensus meeting, and (5) second questionnaire 
round. We concluded the study with (6) an evaluation of the resulting blue-
print and method used. 
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Literature search 
The search of our previous Cochrane SR was used to identify other avail-
able SRs with results of studies on nursing handover (for the complete 
search strategy we refer to the SR.13 To identify relevant SRs the inclusion 
criteria were: (1) the purpose of the study is a systematic review of the liter-
ature, (2) the review includes results on nursing shift handover interventions 
and (3) the review meets the criteria for identification of and classification 
as a systematic review as specified by the Database of Abstracts of Reviews 
of Effects (DARE) screening criteria19 (Appendix 1 for DARE criteria). 

Study quality assessment
To assess the methodological quality of a SR the OQAQ (Overview Quality 
Assessment Questionnaire) and AMSTAR (Assessing the methodolog-
ical quality of systematic reviews) instruments are available. Since both of 
these instruments are validated and have a good reliability, they are gener-
ally recommended.20-22 Because the available SRs were not based on RCT 
studies, the OQAQ checklist was the most appropriate to use. This instru-
ment includes nine items pertaining to individual aspects in the reporting 
of a systematic review (e.g. were the search methods used to find evidence 
on the primary question stated?). Each item is assessed using a three-point 
scale (i.e. no, partially/can’t tell or yes). 
Both authors independently selected and appraised the SRs according 
to the inclusion criteria and the OQAQ checklist. Any disagreement was 
resolved through discussion between both authors. From the included SRs 
and relevant underlying studies (with results on nursing shift handover 
interventions) one author (MS) extracted the data to construct an evidence 
table. The evidence table was checked by the second author (HV). 

Drafting the recommendations
Based on the results in the evidence table we synthesized a conclusion per 
question including the level of supporting evidence. To arrive at recommen-
dations for the specific situation at our hospital, local context is of impor-
tance. The local context can be patient preferences, availability of special 
techniques or expertise, costs or other organization specific issues. The 
local context was summarized after the conclusion. We then combined the 
conclusion with the local context and drafted a recommendation per ques-
tion (how, what, where and preconditions).
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First questionnaire round
The head nurses of our clinical departments each proposed nurses that 
could represent the department in an expert panel. Twenty nurses were 
invited by email to participate; two male and 18 female with an average age 
of 33 years (spread 23-55 years) and on average 10 years of working expe-
rience (spread 2-32 years). 
The four questions with conclusions and recommendations were presented 
to the nurses as a questionnaire. They rated the recommendations on a 
Likert scale ranging from 1 (‘definitely not appropriate’) to 9 (‘definitely 
appropriate’), including an answer category ‘cannot assess’. After each 
recommendation there was an opportunity to give comments. 
We analyzed the results of the questionnaire with Microsoft Excel 2010. A 
recommendation was accepted if there was agreement on it. Agreement 
was defined as: a median score of 7 or higher, 75% of scores in the top 
percentile (scores 7, 8 or 9) and less than 25% of scores in the low percen-
tile (scores 1, 2 or 3).23,24 

Consensus meeting
All nurses were invited for a consensus meeting. To enable as many as 
possible nurses to attend, two meetings of each 90 minutes were sched-
uled. The goal of the meeting was (1) to determine whether all recommen-
dations were clear and (2) to adjust the recommendations without agree-
ment. Several scenarios were possible: a recommendation with agreement 
was clear and needed no further refinement; a recommendation with agree-
ment was not completely clear and needed refinement, a recommendation 
without agreement needed modification. At the start of the meeting the 
results of the first round ratings were presented. Subsequently, the nurses 
discussed each recommendation according to the scenarios.

Second questionnaire round
The refined recommendations with agreement as well as the reformulated 
recommendations were presented to the nurses in a second questionnaire. 
The changes were highlighted and the nurses rated the reformulated recom-
mendations on the same Likert scale as in the first round. Analysis and calcu-
lation of agreement was done in the same way as in the first round. 

Figure 1. The step-wise RAND-modified Delphi method 
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2178 potentially relevant 
publications: title and abstract 
screened for relevance

24 publications included 
 + 3 publications added through 
reference checking

27 publications full text screened

4 publications included

23 publications excluded

No SR: n= 5
No results on nursing  
handover interventions: n=6
Did not fullfill DARE criteria: n= 12

Step 1. Selection of literature

Step 2. Drafting of recommendations on four questions

Step 3. First questionnaire round (n=15)

Step 4. Consensus meetings

Step 5. Second questionnaire round (n=12)

Step 6. Evaluation

(1) How to handover: n=1  
(2) What to handover n=12  
(3) Where to handover: n=1 
(4) Preconditions for handover: n=1

(1) How to handover: agreement n=1; diagreement n=0 
(2) What to handover: agreement n=6; disagreement n= 6,
(3) Where to handover: agreement n=0; disagreement n=1
(4) Preconditions for handover: agreement n=0; diagreement n=1

(1) How to handover: n=0 
(2) What to handover: reformulated: n=6, additional n=1
(3) Where to handover: reformulated in n=3:
(4) Preconditions for handover:reformulated in n=2

(1) How to handover: no new items
(2) What to handover: agreement n=5; disagreement n= 2,
(3) Where to handover: agreement n=3; disagreement n=0
(4) Preconditions for handover: agreement n=2; diagreement n=0

Final set of recommendations (n=18): 
(1) How to handover: n=1 
(2) What to handover: n=12 
(3) Where to handover: n= 3
(4) Preconditions for handover: n=2
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Evaluation
We developed a questionnaire in Survey Monkey (www.surveymonkey.com) 
to evaluate the consensus process and resulting blueprint. All nurses received 
an email invitation to participate and a reminder email was sent after 4 weeks. 

RESULTS
The search strategy from the SR included 2178 publications until 1 March 
2013. Independent examination by both authors resulted in retrieval of 24 
SRs that were potentially eligible for inclusion, reference checking added 
another three SRs (n=27). We assessed the full text against the inclusion 
criteria and included four SRs (Figure 1, step 1). Subsequently, we constructed 
an evidence table from the four SRs and their relevant underlying studies 
(Appendix 2). 
 
Study quality assessment
Table 1 presents the results of the methodological quality appraisal. All 
studies scored well on items one to three (search methods and in- and 
exclusion of studies) and items seven and eight (reporting of combining 
findings). However, on study selection bias only two studies scored well. 

Drafting the recommendations
We synthesized the evidence from literature into a conclusion, added local 
context and drafted 15 provisional recommendations for the four questions 
on how, what, where and preconditions (Figure 1 and Table 2). All conclu-
sions were supported by a level of evidence of C: non-comparative studies. 

Table 1. Quality assessment

OQAQ items Arora
2009

Riesenberg
2010

Foster
2012

Staggers 
2013

1 Were the search methods used to find evidence 
(original research) on the primary question(s) 
stated? (Explicit statement of search methods 
is required)

2 2 2 2

2 Was the search for evidence reasonably com-
prehensive? (Statement that at least two elec-
tronic sources were searched, plus supplemen-
tal searches e.g. hand searching, specialized 
registers. Sources should be named.)

2 2 2 2



185

8 -  Handover blueprint: consensus

OQAQ items Arora
2009

Riesenberg
2010

Foster
2012

Staggers 
2013

3 Were the criteria used for deciding which stud-
ies to include in the overview reported? (If two 
or more items mentioned, yes, if less than 2 
mentioned, partially, if none mentioned, no).

2 2 2 2

4 Was bias in the selection of studies avoided? 
(Yes is given if at least two reviewers indepen-
dently assess for inclusion. A consensus must 
be reached.)

0 2 2 0

5 Were the criteria used for assessing the valid-
ity of the included studies reported? (Explicit 
statement of quality appraisal tool used to as-
sess included primary studies.)

0 2 2 2

6 Was the validity of all the studies referred to 
in the text assessed using appropriate criteria 
(either in selecting study for inclusion or in ana-
lyzing the studies that are cited)? (Yes is given 
if there is a description of any criteria (either in-
ternal or external) used either for inclusion, or 
for analysis (e.g., sensitivity analysis)).

0 2 2 2

7 Were the methods used to combine the find-
ings of the relevant studies (to reach a con-
clusion) reported? (Explicit statement of data 
extraction process e.g. independent extractors, 
consensus procedure for disagreements.)

2 2 2 2

8 Were the findings of the relevant studies 
combined appropriately relative to the pri-
mary question the overview addresses? (Data 
from primary studies should be presented 
in table form e.g. data associated with par-
ticipant characteristics, data associated with  
disease/condition under review.)

2 2 2 2

9 Were the conclusions made by the author(s) 
supported by the data and/or analysis re-
ported in the overview? (Explicit statement 
of methods used to combine findings is 
required.)

0 2 2 2

Scoring: ‘no=0 points’ , ‘partially/can’t tell= 1 point’ or ‘yes= 2 points’

Table 1. Continued
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Table 2.  Results of the consensus procedure: First Questionnaire, 
   Consensus Meeting, and Second Questionnaire 

Provisional recommendations
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First questionnaire Consensus meeting Second questionnaire

‘How to handover’ ‘How to handover’

1. Make use of a structured written format available from 
the electronic medical record. Handover from day to night 
shift and indicated patients, complement handover with a 
verbal explanation. 

8.0 89 0 Accepted
1. Accepted, addition: freedom in how to combine verbal 
and written, definition of indicated patients specified per 
department

‘What to handover’ ‘What to handover’

2. Make use of a minimal dataset that is easy to remember 
through a mnemonic. 

7.0 80 10 Accepted 2. Accepted, addition: freedom in verbal content, written 
content serves as a guide

Minimal data set
3. Patient identification (name, date of birth, gender, 
allergies, reanimation code, isolation)

9.0 95 5 Accepted 3. Accepted, with previous addition to only mention 
verbally if indicated

4. Attending physician, operating physician, other 
caretakers, primary responsible nurse, caring nurse 

6.0 40 25 Discuss 4. Adjusted to only physicians: Attending physician, 
operating physici an, other caretakers

8 94 6 Accepted

5. Problems (history and diagnosis) 8,0 90 5 Accepted 5. Rephrased: Reason for admittance, relevant history, 
diagnosis, relevant co-morbidity.

6. Treatment plan (plan and goals) 7,0 63 5 Discuss 6. Reformulated: Treatment plan, multidisciplinary goals 
and evaluation of current situation.  

7.0 73 0 Accepted

7. Care plan (activities, psycho-social, risks 
(falls, decubitus, infections) 

7,0 65 10 Discuss 7 Reformulated: Care plan (activities, psycho-social, risks 
(falls, decubitus, infections) and evaluation

7.0 65 18 Rejected

8. Current situation (vitals, pain) 
and evaluation of  care and treatment plan) , 
education and information

8,0 89 6 Accepted 8. Split in separate items:
Vitals and pain (consensus, no new scoring round needed) 
Add evaluation of current situation to treatment plan and 
care plan. 
Education and information as a separate item. 

Education and information 6.0 44 19 Rejected

9. Results of investigation and treatment (lab, radiology, 
etc) 

7,0 70 10 Discuss 9. Reformulated: Relevant results of investigation and 
treatment

8.0 94 0 Accepted

10. Medication (changes) 7,0 68 16 Discuss 10 Add this item to safety check 8.0 88 0 Accepted
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Table 2.   Continued

Provisional recommendations
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First questionnaire Consensus meeting Second questionnaire

Where to handover’ Where to handover’

11. Planned discharge date 6,0 40 15 Discuss 11. Reformulated: only written, not verbal 8.0 82 6 Accepted

12. Assignments and tasks 8,0 88 6 Accepted

13. Safety check (pumps, lines, catheters, drains, dressings) 9,0 85 5 Accepted

14. Handover from day to night shift and for indicated 
patients at the bedside with active involvement of the 
patient/family and opportunity to ask questions.

5,5 35 40 Discuss Bedside handover not feasible: time, privacy issues. 
Positive on safety check. Three new recommendations 
formulated 

14. Handover in a separate handover room, also to 
enable preconditions privacy, quiet surrounding and 
minimal interruptions

8.0 88 0 Accepted

15. Following handover a safety check for indicated 
patients at the bedside

8.8 88 0 Accepted

16. Leaving nurse informs patient of shift change and 
nurse to take over

7.0 75 0 Accepted

‘Preconditions for handover’ ‘Preconditions for handover’

15. Provide a training in handover for nurses and for each 
handover provide:
• Sufficient time
• Quiet surrounding/no interruptions
• An opportunity to ask questions
• Use of verification mechanisms
      

6,5 50 5 Discuss Split the recommendation into two separate 
recommendations. 

17. During handover: time for questions and make use of 
verification mechanisms

8.0 87 0 Accepted

18. Training of senior nurses, teach the teacher, role 
model

7.5 81 0 Accepted

 Scores with agreement in light blue, scores without agreement in dark blue. 
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First questionnaire round
All 20 nurses agreed to participate and rated the recommendations (100% 
response rate). They reached agreement on seven of the 15 recommenda-
tions. The nurses did not agree on six out of 11 items for the contents of the 
dataset, the recommendations of ‘where to handover’ and ‘the precondi-
tions’ needed for effective handover. 

Consensus meeting
The meetings were attended in total by 13 nurses (meeting 1: n=6, meeting 
2: n=7). In the meeting we adapted six items of the minimal dataset, the 
recommendation on ‘where to handover’ was reformulated in to three sepa-
rate recommendations and ‘the preconditions of handover’ were adapted to 
two separate recommendations (Figure 1 and Table 2). 

Second questionnaire round
In the final round 17 of the 20 nurses rated the recommendations (85% 
response rate) and the nurses reached agreement on five of the seven 
items of the dataset, on all recommendations for ‘where to handover’ as 
well as ‘the preconditions of handover’(Figure 1 and Table 2). The recom-
mendations were bundled in a blueprint for nursing shift handover (Figure 
2). We conceived of ‘NURSEPASS’ as a mnemonic for the elements of the 
minimal dataset. The resulting blueprint was sent by email to the nurses.

Evaluation
The evaluation questionnaire was completed by 14 of the 20 nurses 
(response rate of 70%). Results of the evaluation are in Table 3. Overall the 
applied method was appreciated: the nurses found it a feasible method 
that is worth their time and they would also recommend the method to 
others. However on the expectations for support on implementation the 
nurses are somewhat divided, there is also some doubt. 
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Figure 2. Blueprint Nursing shift handover AMC

This evidence-based blueprint for nursing shift handover in 

the AMC was developed through combining evidence from the 

literature with expert opinion of nurses. Through a consensus 

process, agreement was reached on the ‘HOW’, ‘WHAT’, ‘WHERE’ 

and ‘PRECONDITIONS’ of the nursing shift handover. 

HOW: Nursing shift handover style 

A structured written format, which is available in the electronic medical record, is used 
for each shift handover. For the change of shift from day to evening, as well as for 
patients with an indication in the other shifts, it is preferred to combine the written 
handover with a verbal explanation. Preferably this combined written and verbal 
handover takes place first and if needed, can be supplemented by further reading the 
medical record afterwards. Each department determines the criteria for patients that 
have an indication for a combined written and verbal handover, because this is highly 
dependent on the type of patients. 

WHAT: Contents structured format nursing shift handover

Minimal dataset*

N Name and identification of patient 
Name, date of birth, gender, allergies, 
resuscitation status, isolation

U Care providers 
Attending physician, surgeon, other 
caretakers 

R Reason for admittance
Reason for admittance, relevant history, 
diagnosis, relevant co-morbidity 

S Situation
Relevant results of examinations and 
treatment (laboratory results, radiology, 
etc.).

E Evaluation Vital parameters, pain

P Plan
Treatment plan, multidisciplinary 
treatment goals and evaluation, planned 
discharge date. 

A Actions Assignments and tasks

S Summary Summary and verification

S Safety check at the bedside
(High risk) medication, pumps, drains, 
catheters and bandages
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WHAT: Contents structured format nursing shift handover

Minimal dataset*

The complete minimal dataset is presented in the structured written report and 
generated as much as possible from data in the electronic medical record. The 
structured written report serves as guidance for the verbal handover. The content of 
the verbal explanation is left to the professional expertise of the nurses.

WHERE: Locations for the elements of the nursing shift handover 

Handover takes place at a quiet location that enables sufficient privacy and minimal 
interruptions. 
Following handover a bedside safety check is performed for indicated patients (high 
risk) medication, pumps, drains, catheters and bandages).  
The departing nurse informs the patient about the shift change and the nurse who 
takes over. 
Departments can decide to perform the complete handover at the bedside. 

PRECONDITIONS: Important preconditions for handover

During handover the nurse makes use of verification mechanisms and there is 
opportunity to ask questions. 
Senior nurses are trained in the process of handover to enable them to act as role 
models and teachers. 

* The letters of the mnemonic NURSEPASS correspond to Dutch terminology for the 

categories of the minimal dataset

Figure 2. Continued
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Table 3. Process evaluation

Question
(n= number of respondents)

Answer 
categories: ‘no, not 
at all’ and ‘a little’ 
(%)

Answer 
categories: 
‘mostly and ‘’yes, 
completely’ (%)

1 Was the method used an agreeable 
way to develop a blueprint? (n=14)

14 86

2 Did this method help you to use evi-
dence as well as your personal ex-
perience to form an opinion on the 
future nursing handover? (n=14)

29 71

3 Was the consensus meeting an ade-
quate way to adjust the recommen-
dations? (n=14)

14* 64*

4 Did the method enable you to act 
as a representative for your team? 
(n=14)

14 86

5 Did the method result in credible re-
sults? (n=13)

23 77

6 Do you expect that the blueprint can 
be easily implemented? (n=14)

22 78

7 Do you think that by using this meth-
od the support for implementation 
of the blueprint has increased? 
(n=13)

39 62

8 You invested time in answering the 
questionnaires and attending the 
consensus meeting. Do you think 
this method is worth the invested 
time? (n=13)

7 93

9 Would you recommend this method 
to others that are starting with a 
project to develop consensus on a 
blueprint? (n=14)

7 93

10. How satisfied are you, in general, 
with the method (give a grade be-
tween 1-10). (n=14)

Average grade: 7.7 (range 6-9)

*n=3 (22%) of respondents answered this question as ‘not applicable’ because they did 

not attend the consensus meeting
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DISCUSSION
In an iterative three round evidence-based consensus approach 20 nurses 
reached consensus on a set of 18 recommendations for a nursing shift 
handover blueprint: one recommendation on how to handover (e.g. struc-
tured), 12 recommendations on what to handover (e.g. minimal dataset and 
safety check at the bedside) , three recommendations on where to handover 
(e.g. quiet location) and two recommendations on the preconditions for an 
effective handover (e.g. communication verification and training).
The consensus process enabled us to tailor the blueprint to the local 
context and culture of the hospital, which are considered important 
elements for the acceptability and feasibility of implementation of the 
blueprint.25 For example, even though literature shows favorable results for 
bedside handover and this was our provisional recommendation for ‘where 
to handover’, a large part of the nurses considered this not feasible. Insuf-
ficient time at shift change (especially for the two 15 minute shift changes), 
fear that involving the patient takes too much time as well as privacy 
issues and communication of results that have not been discussed with 
the patient yet, were mentioned as major barriers for bedside handover. On 
the other hand the proposed bedside safety check of medications, equip-
ment, bandages and drains for indicated patients was received well by the 
nurses and agreement on this was already established in the first round. It 
was felt that the safety check has an added value for patient safety. Should 
we have proceeded with a blueprint based on evidence alone, implemen-
tation of bedside handover probably would have failed due to these local 
context factors. 
Studies have shown an increase in valuation of ‘self-made products’, also 
known as the ‘I designed it myself’ principle.26 If clinicians know that their 
views have been incorporated and they have actively developed the solu-
tion (in our case the blueprint for nursing handover), they will take owner-
ship of the situation and the change is more likely to be implemented and 
sustained. Therefore, we expected that the support for implementation of 
the blueprint would be high. However, from our evaluation it appears that 
the nurses are still somewhat divided on this. This may be due to the fact 
that our initial blueprint still needs further refinement based upon initial 
experimental implementation, before the nurses feel confident that the 
handover practice fits sufficiently into daily clinical practice. 
Since communication at handover is highly dependent on the interaction 
between deliverer and recipient, as well as the physical environment in 
which it is delivered, it can be classified as a complex intervention. Complex 
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interventions are characterized by various interacting components, required 
behaviors of those delivering or receiving the intervention and variability 
of outcomes.27 For a complex improvement intervention, such as handover, 
to develop into maturity it has to pass through the recommended itera-
tive approach with pilot studies and quasi-experimental designs first.27,28 
With this approach implementation and evaluation go side by side, on the 
one hand to identify local context factors that are of importance for imple-
mentation and on the other hand to be able to evaluate the effectiveness 
of the intervention. Through a hybrid design that combines outcomes on 
effectiveness as well as on implementation, information can be gathered 
on potential barriers and facilitators, potential modifications to the blue-
print that would improve uptake and implementation, as well as the most 
optimal implementation strategy.29 This way the intervention will undergo 
iterative refinement and the local context factors are sufficiently clear 
before commencing an evaluation by a (cluster)RCT.28

Limitations
Since we used the search results of our SR, we included only studies until 
March 2013. This might have caused us to miss any systematic reviews that 
were published after this date. On the other hand, current literature in the 
field of handover still recommends the same principles we applied. 
Because this is a single center study the generalizability of the blueprint 
may be limited. However the applied consensus method can be used in 
other settings as well as for other types of handover situations. 

Conclusion
To establish effective communication for the complex process of nursing 
handover a standardized process that also fits the local situation is required. 
A formal consensus method has the ability to join evidence and local 
context, both of which are important ingredients when developing a blue-
print. We anticipate that incorporation of the opinions of the nurses in our 
blueprint will result in increased ownership and support for implementation 
as well as lasting sustainment. Through an iterative approach of implemen-
tation and evaluation of effectiveness of the blueprint, further refinement 
as well as increased insight in relevant local context factors will be enabled. 
This will add to the body of evidence on effective nursing handover which is 
an essential link for continuity and safety of care.
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ABSTRACT
Background
An effective handover process is complex and essential to ensure continuity 

and safety of care. To develop a complex quality improvement intervention 

into maturity a stepwise approach with pilot studies and quasi-experimental 

designs is recommended by the Medical Council of Research (MRC). In a 

pilot study we tested an evidence-based and locally developed nursing shift 

handover blueprint. 

Objectives
We aimed to (1) estimate the effect size on quality improvement of the hand-

over with the handover CEX-instrument which consists of 6 subdomains, (2) 

determine the ability of a bedside safety check to detect discrepancies in 

expected and actual clinical situation, and (3) gather experiences about feasi-

bility, acceptability and implementation of the handover blueprint. 

Methods
A mixed methods design was used. An interrupted time series analysis with 

three pre and three post intervention periods was used to analyze the effect 

of the blueprint on handover quality. Descriptive statistics were used to 

analyze the discrepancies that were intercepted by the bedside-safety-check. 

Focus groups with nurses were used to gather experiences. 

Results
We observed a continued trend of improvement in handover quality and 

a significant improvement for two domains: organization/efficiency and 

contents. The bedside safety check was successful in identifying discrepan-

cies on e.g. drains, intravenous medications , bandages or general condition. 

Nurses judged the blueprint feasible and acceptable, especially the bedside 

safety check was appreciated and highly recommended for implementation. 

Conclusion
The MRC framework enabled us to develop and pilot test the handover blue-

print. The blueprint appeared feasible and acceptable. The next step is to 

evaluate the effectiveness in a large scale interrupted times series or statis-

tical process control; the found effect-size can be used for power calculation. 

This enables long term measurement on performance and sustainment. 
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BACKGROUND
Communication failures threaten patient safety, especially at moments 
when care is handed over from one healthcare professional to another. In 
an analysis of sentinel events The Joint Commission identified communica-
tion and handover failures as a contributing cause in two out of every three 
sentinel events.1 In the report, ‘Crossing the Quality Chasm’ the Institute of 
Medicine (IOM) stated that handovers provide an opportunity for error and 
that “in a safe system, information is not lost, inaccessible, or forgotten in 
transitions”.2,3 In a 2009 hospital survey on patient safety culture, health-
care professionals reported that “important patient care information is 
often lost during shift changes and patient transfers”.4

If clinically relevant information is shared accurately and in a timely manner, 
it may prevent adverse events, inappropriate treatment and delay and 
omission of care.5-8 Global initiatives on handover, as well as accreditation 
bodies, promote standardization of the handover process to enhance conti-
nuity of care and patient safety.9-12 During the past decade many organiza-
tions responded to this call and initiated quality improvement (QI) projects 
to standardize the handover process.13 

Local problem
Nursing shift handover is one of the communication moments when 
adequate communication is critical for continuity and safety of care, espe-
cially nowadays as the amount of information shared during handovers 
has increased due to risen complexity of care in our hospital. No formal 
handover policy existed in our hospital, neither for nursing or physician 
shift handover nor for other handover moments like transfers from or to 
the Emergency Department, Intensive Care Units or Operating/Recovery 
Rooms. Since nurses are present on the department both day and night and 
they are often the (in)formal coordinators of the increasingly complex care 
that is given within hospitals they are pivotal in ensuring continuity of care.14 
Therefore, we chose the nursing shift handover for an applied research 
project. We interviewed 13 senior nurses of different departments to: (1) find 
out what kind of handover styles were used in our hospital, and (2) whether 
they were satisfied with the way handover was conducted. We found large 
practice variation in handover styles, however reading the nursing files by 
the incoming nurses and requesting clarification from the leaving nurse 
if necessary, was the most common handover style. Most departments 
did not use a predefined structure and if a structure was used, predomi-
nantly that of the tracts (nervous system, respiratory system, circulatory 
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system, digestive system, etc.) was applied. The majority of the depart-
ments acknowledged the importance of handover to ensure continuity and 
safety and was positive about changing and improving the handover style. 
They indicated a preference for a predefined structure for three reasons; 
easy access to information, uniformity through a shared mental model of 
content and order, and improved ability to take over the responsibility for 
a patient. We concluded there was a sense of urgency and willingness to 
change and improve the nursing handover. This was further supported by 
the upcoming JCI re-accreditation, where handover was identified as an 
improvement issue. 

Intended improvement
The handover process is complex. Complex interventions are characterized 
by multiple interacting components, required behaviors of those delivering 
or receiving the intervention and a variability of outcomes to evaluate 
feasibility, acceptability and effectiveness of the intervention.15 For a 
complex intervention to develop into maturity a stepwise, iterative approach 
with field tests, pilot studies and quasi-experimental designs as described 
in the Medial Research Council (MRC) framework is recommended.15,16 
Figure 1 reflects our approach with an applied research project in the MRC 
framework. 

Our first step was to determine the best available evidence on the most 
effective nursing handover style through a systematic review.13 The next 
step was the development of a new handover process that was evidence-
based and tailored to the local situation.17,18 Results from the literature were 
combined with the insights of 20 nurses of different departments in an iter-
ative three round evidence-based consensus process.13,19 This resulted in a 
local nursing shift handover blueprint consisting of 18 recommendations 
for handover: one recommendation on how to handover (e.g. structured), 
12 recommendations on what to handover (e.g. minimal dataset and safety 
check at the bedside), three recommendations on where to handover (e.g. 
quiet location) and two recommendations on the preconditions for an effec-
tive handover (e.g. communication verification and training). The recom-
mendations were bundled in a ‘nursing shift handover blueprint’ (from here 
on referred to as: ‘handover blueprint’) and structured with the mnemonic 
NURSEPASS (Figure 2), (unpublished data). 
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Figure 1. MRC development and evaluation framework

 
Adapted from: Craig P et al. Developing and evaluating complex interventions: the new 

Medical Research Council guidance. Int J Nurs Stud 2013;50:587-92.
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Figure 2. Blueprint Nursing shift handover AMC

This evidence-based blueprint for nursing shift handover in 

the AMC was developed through combining evidence from the 

literature with expert opinion of nurses. Through a consensus 

process, agreement was reached on the ‘HOW’, ‘WHAT’, ‘WHERE’ 

and ‘PRECONDITIONS’ of the nursing shift handover. 

HOW: Nursing shift handover style 

A structured written format, which is available in the electronic medical record, is used 
for each shift handover. For the change of shift from day to evening, as well as for 
patients with an indication in the other shifts, it is preferred to combine the written 
handover with a verbal explanation. Preferably this combined written and verbal 
handover takes place first and if needed, can be supplemented by further reading the 
medical record afterwards. Each department determines the criteria for patients that 
have an indication for a combined written and verbal handover, because this is highly 
dependent on the type of patients. 

WHAT: Contents structured format nursing shift handover

Minimal dataset*

N Name and identification of patient 
Name, date of birth, gender, allergies, 
resuscitation status, isolation

U Care providers 
Attending physician, surgeon, other 
caretakers 

R Reason for admittance
Reason for admittance, relevant history, 
diagnosis, relevant co-morbidity 

S Situation
Relevant results of examinations and 
treatment (laboratory results, radiology, 
etc).

E Evaluation Vital parameters, pain

P Plan
Treatment plan, multidisciplinary 
treatment goals and evaluation, planned 
discharge date. 

A Actions Assignments and tasks

S Summary Summary and verification

S Safety check at the bedside
(High risk) medication, pumps, drains, 
catheters and bandages
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WHAT: Contents structured format nursing shift handover

The complete minimal dataset is presented in the structured written report and 
generated as much as possible from data in the electronic medical record. The 
structured written report serves as guidance for the verbal handover. The content of 
the verbal explanation is left to the professional expertise of the nurses.

WHERE: Locations for the elements of the nursing shift handover 

Handover takes place at a quiet location that enables sufficient privacy and minimal 
interruptions. 
Following handover a bedside safety check is performed for indicated patients (high 
risk) medication, pumps, drains, catheters and bandages).  
The departing nurse informs the patient about the shift change and the nurse who 
takes over. 
Departments can decide to perform the complete handover at the bedside. 

PRECONDITIONS: Important preconditions for handover

During handover the nurse makes use of verification mechanisms and there is 
opportunity to ask questions. 
Senior nurses are trained in the process of handover to enable them to act as role 
models and teachers. 

* The letters of the mnemonic NURSEPASS correspond to Dutch terminology for the 

categories of the minimal dataset

Figure 2. Continued

The third step was to test the handover blueprint in a pilot study, which is 
reported in this article. In this study we addressed the following questions. 
(1) How large is the effect size of the handover blueprint on the quality 
of nursing shift handover? (2) How many and what kind of discrepan-
cies between expected and actual clinical situation are overcome with a 
bedside safety check? (3) What are the nurses’ experiences with the feasi-
bility, acceptability and implementation of the handover blueprint?

Methods
Setting
The study was conducted at the Academic Medical Center (AMC), a large 
tertiary care university hospital in Amsterdam, The Netherlands. We imple-
mented the handover blueprint on two departments: a cardiothoracic 
surgery ward and a general internal medicine ward. The nurses work in three 
shifts of eight hours and each nurse has designated patients. The available 
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time for shift handover varies from 15 minutes to one hour, depending on 
the time of shift change and the available overlap time for incoming and 
outgoing nursing shifts. On the cardio-thoracic department the handover 
style was a combination of verbal handover and reading the patient record. 
The internal medicine department is composed of an acute care unit that 
applied a verbal handover style and a regular internal medicine unit where 
reading the patient record was used as handover style. 

Study design 
We gathered both quantitative as well as qualitative data on the intro-
duction of the nursing handover blueprint. To evaluate the effect of the 
introduction of the handover blueprint on the quality of the handover, we 
used an interrupted time series (ITS) design. We designed our ITS and anal-
ysis according to the EPOC recommendations and measured the quality 
of handover three times before the intervention and three times after the 
intervention.20 In the post intervention phase we also examined the poten-
tial of the bedside safety check to overcome discrepancies between the 
expected and the actual clinical situation, through data collection on the 
occurrence of discrepancies. To gather nurses’ experiences about feasibility, 
acceptability and implementation we conducted focus groups sessions 
with the participating departments. 

Ethical approval
Ethical approval was not considered necessary by the Institutional Review 
Board of the Academic Medical Center at the University of Amsterdam. This 
is in accordance with the Dutch Medical Ethics Law.

Intervention
The intervention consisted of the nursing handover blueprint itself as well 
as a bundle of implementation activities to achieve the required behavior 
change in the nursing teams. From implementation literature it is known 
that a leading role model, reminders and audit and feedback are effective 
implementation strategies.21,22 Therefore, we asked a senior nurse with a 
delegated focus on quality and safety of each pilot department to commit 
to a leading role for the implementation activities. In association with the 
senior nurse we facilitated a bundle of implementation tools and activities. 
For educational purposes a generic clinical lesson was available which 
was tailored to the department’s situation by the senior nurse. The clin-
ical lesson contained: (1) the rationale and evidence underpinning the need 
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to change handover practice, (2) department specific examples situations 
where handover was suboptimal resulting in incidents and suboptimal care, 
(3) the contents of the handover blueprint itself and (4) the departments 
medical criteria for patients that were indicated for the bedside safety check 
(e.g. iv medications or first day post-surgery). Furthermore, several generic 
reminder tools were provided: (1) a pocket reference card and (2) a poster 
with the elements of the dataset and the bedside safety check, and (3) an 
announcement of the new handover practice in mailings and newsletters 
to the team. The latter was tailored by the senior nurse to their depart-
ment organizational culture. The senior nurse also recruited two or three 
additional senior nurses as buddies for this project and through reinforce-
ment they jointly ensured continuing attention of the team for applying the 
handover blueprint. 
In a 5-day implementation week the clinical lesson was given on multiple 
occasions, pocket reference cards were handed out and the posters were 
mounted at the physical locations of handover. The implementation 
week was followed by three alternating measurement weeks. After each 
measurement week we provided and discussed the preliminary results with 
the senior nurse who subsequently communicated the results to the team 
as an audit and feedback strategy.

Data collection
To estimate the effect of the handover blueprint on the quality of the 
handover we used the CEX-instrument developed by Horwitz et al.23 With 
this instrument the handover is evaluated on six categories with a nine-
point Likert scale: (1) setting, (2) organization/efficiency, (3) communication 
skills, (4) content, (5) clinical judgment, (6) professionalism (Appendix 1). 
Although the CEX-instrument was developed and validated for use by an 
independent observer, we adapted the form for assessment by the incoming 
nurse (the nurse that receives the handover). Two researchers (MS and HV) 
translated the instrument independently from English to Dutch and a third 
researcher with a clinical nursing background (PV) made the final decision 
on the preferred translation.24 Each measurement period lasted one week, 
in which nurses filled out the CEX-instrument after receiving handover (one 
evaluation per patient handed over). We strived to obtain at least 100 eval-
uations of the handover per measurement period, according to the recom-
mendation of Wagner.25 We alternated the measurement weeks with one 
week without measurement. 
For patients that were indicated for a bedside safety check according to 
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the departments criteria, we asked the nurses to document if the result 
of the bedside safety check was in accordance with the expectation after 
handover and if not, which items were aberrant (Appendix 2). Data on the 
bedside safety check were collected in the three post implementation 
measurement weeks. 
The pilot study was concluded with two focus group sessions with repre-
sentatives from the pilot departments. Both sessions were moderated by 
MS and HV, neither had a hierarchical relationship with the nurses present. 
The senior nurse responsible for the implementation organized the session 
and invited the nurses to participate and she was present as well. The 
sessions were held on the department and recorded with the permission 
of the participants. In the sessions we elicited opinions on: (1) the feasi-
bility and acceptability of the handover blueprint and bedside safety check 
(criteria for indicated patients, feasibility and added value), (2) experienced 
barriers and facilitators for implementation. 

Data analysis
For the analysis we assumed that a handover of high quality would receive 
high scores on the nine-point Likert scales and a handover of poor quality 
would receive low scores. Therefore, we hypothesized that after imple-
mentation of the handover blueprint the percentage of high scores would 
increase and the number of low scores would decrease. We recalculated 
the data and qualified a score of eight or nine as high, a score between five 
and seven as average and a score between one and four as low. Next we 
analyzed if there was an increase and/or decrease in the percentage of high 
and low scores between the three time periods before and the three time 
periods after the implementation. An autoregressive integrated moving 
average (ARIMA) model was used to evaluate the data on the quality of the 
handover.20 A two-sided p-value<0.05 was considered statistically signifi-
cant.
The effect of the bedside safety check was analyzed with descriptive statis-
tics; the number of patients indicated for safety check, the number of safety 
checks where the clinical situation was according to handover, the number 
of safety checks with discrepancies and the number of safety checks that 
were not done. 
All data was entered by MS and checked by HV. For the analyses of handover 
quality and the effect of the bedside safety check we used IBM SPSS statis-
tics version 18.0 (SPSS Inc., Chicago, IL, USA). 
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RESULTS
The three pre intervention measurement weeks were in March-April 2015, 
the two week implementation period took place in April 2015 and the three 
post intervention measurement weeks were in May-June 2015. In total we 
included 1175 shift handovers in the study (n=561 pre intervention, n=614 post 
intervention). In the three pre intervention measurement weeks the nurses 
evaluated respectively, 185, 198 and 178 handovers in the three post inter-
vention measurment weeks they evaluated 203, 205 and 206 handovers. 
We had missing data on one or more of the quality of handover scores in 
126 cases (1.8% of all scores) and these scores were left out of the analyses. 
We recalculated the scores to classify them as high, average or low (Table 1). 
Post intervention we had missing data on the indication for the safety check 
in 35 cases (5.7%) and on the conformity of the safety check with the infor-
mation handed over in 12 cases (12%). 

Table 1. High and low scores per category

Pre intervention Post intervention

Low 232 75

Average 1695 1636

High 1389 1861

Quality of handover
High and low scores overall
Trends of percentages high and low scores for the quality of handover are 
presented in Figure 3 and the parameter estimates are summarized in Table 2. 
The baseline percentage of high scores was estimated to be 27.33% and 
the baseline percentage of low scores was estimated to be 6.93%. The 
pre intervention period showed an increase in high scores by 7.13% and an 
increase of low scores by 0.1%. Right after the start of the interventions 
we observed an immediate decrease of high scores by -12.7% (p=0.05) and 
-4.38% (p=0.09) for the low scores. There was no significant change in post 
intervention slopes. 

High and low scores per category
We also analyzed the trends of percentages high and low scores for the 
quality of handover per category. No significant changes were observed in 
the percentages of high scores. In the category organization/efficiency the 
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Figure 3. Percentage of high and low scores for quality of handover
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Table 2. Interrupted time series analysis, % high and low scores for quality 
   of handover

High Scores β (SE) 95% CI P value

Intercept (β0) 27.33

Slope pre intervention (β1) 7.13 2.02 to 12.24 0.04

Level change after 
intervention (β2)

-12.70 -26.02 to 0.66 0.05

Slope difference (β3) 0.18 -5.92 to 6.28 0.98

Low scores β (SE) 95% CI P value

Intercept (β0) 6.93

Slope pre intervention (β1) 0.10 -2.95 to 3.15 0.76

Level change after 
intervention (β2)

-4.38 -12.33 to 3.57 0.09

Slope difference (β3) -1.12 -4.77 to 2.53 0.16

β0 is the baseline; β1 estimates the pre intervention slope; β2 estimates the difference 

between the observed level just after the intervention started and that predicted by the 

pre intervention slope; β3 estimates the difference in slopes between pre intervention 

and post intervention period.

percentage of low scores reduced immediately after the intervention with 
-7.03% (p=0.05) and with a significant decrease of the post intervention 
slope -6.35% (p=0.03). This trend was the same for the category contents 
with a -5.32% (p=0.02) decrease immediately after the intervention and a 
-3.75% (p=0.02) for the post intervention slope. For the other categories no 
significant changes were found. 

Effect of bedside safety check
In the period after implementation 247 (40.2%) of the handovers were indi-
cated for a bedside safety check. In 185 cases (74.9%) the clinical situation 
was conform expectation, 32 (13.0%) of the indicated safety checks were 
not done and in 25 (10.1%) cases one or more discrepancies were reported. 
This resulted in a total of 31 discrepancies divided over six categories: Drains 
(10/31; 32.2%), intravenous medications (9/31; 29.0%), bandages (3/31; 9.7%), 
equipment findings (2/31; 6.5%), general condition (1/31; 3.2%) and other 
findings (6/31; 19.4%) of which four findings on external pacemakers from 
cardiothoracic surgery. 
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Nurses experiences
Two sessions were held, one on each department with eight participating 
nurses. The sessions lasted approximately 45 minutes. The introduction of 
a structured handover was not perceived as a major change, but more as a 
further refinement of the existing handover process. The nurses mentioned 
that the extra attention for structure and contents enabled them to effi-
ciently handover and only discuss the relevant items. For setting a norm on 
good quality handover they indicated that at least 80% of handovers should 
score an eight or nine. When asked what makes a good quality handover  
(a score of eight or nine) the response of the nurses was: 

“  If I can start my shift without having to do additional reading.’ 

The introduction of the bedside safety check was very much appreciated by 
the nurses. They perceive the check as a valuable tool to improve nursing 
shift handover and indicated that it felt like a common-sense activity that 
is essential for good quality care. For the leaving nurse it functions as a 
formal moment of actually handing over the (responsibility of) care. For the 
incoming nurse it provides an immediate and clear picture of the patient 
at the start of the shift, also enabling the nurse to adequately judge any 
change of the condition of the patient later on in the shift. Also some nurses 
mentioned that as a consequence of the safety check documentation on 
for instance drains improved. The chosen criteria for indicated patients were 
judged as adequate on both departments. Some nurses mentioned that 
during the safety check some additional items of handover were discussed 
at the bedside as well, which increased the feeling that bedside handover is 
feasible in the future. The only barrier to the bedside safety check was the 
time needed for shift change at night and in the morning (15 minutes), which 
sometimes caused overtime. 
On implementation they valued the clinical lesson, reinforcement of the 
new practice by their own senior nurses and audit and feedback informa-
tion from the evaluations. 

DISCUSSION
In this pilot study we implemented a handover blueprint with bedside safety 
check on two nursing departments of an academic hospital to determine 
the effect size on quality of handover. After implementation we observed 
a continued trend of improvement in handover quality. In the categories 
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organization/efficiency and contents of the handover we saw a significant 
decrease of low scores. Since these were two topics that were specifically 
targeted by the handover blueprint, this may explain the positive effect. 
The time series analysis can be used to analyze quality of handover as 
an outcome measure, however our pre and post measurement periods 
were too short to assess conclusive results on the effectiveness of the 
nursing handover blueprint. Therefore, for the next step in the MRC frame-
work we recommend a larger scale evaluation with a longer period of data 
collection in an interrupted time series or statistical process control design. 
These methodologies both provide more reliable results than traditional 
QI design with before and after measurement and it also enables the 
monitoring of the sustainment of the intervention.26-28 In a recent publica-
tion by Jandoc a minimum of nine data points pre intervention, post inter-
vention and at least 100 observations per data point is encouraged. Also 
a clear intervention time point is recommended to identify pre interven-
tion and post intervention data points and for gradual or delayed interven-
tion effects, a lag period may be considered.29 In our analysis we observed 
a rather large decrease in high scores immediately after implementa-
tion, this might be explained by the extra attention of the implementation 
period resulting in a more critical judgments of handover quality in the first 
measurement week after implementation. 
The use of the handover blueprint was perceived as an improvement and 
refinement of the existing handover process. Especially the introduction of 
the bedside safety check at shift handover was highly appreciated. Besides 
the available verbal and written information on the patient from handover, 
the visual check of the patient’s clinical situation as well as the checking 
of IV medications, equipment, drains and bandages gave the nurses a more 
complete clinical picture and a well prepared feeling at the start of their 
shift. We also saw that the safety check intercepted errors or situations that 
might lead to an error, because of the safety check these situations were 
detected early. 
In our consensus study on the development of the handover blueprint 
(unpublished data), bedside handover was rejected because it was deemed 
not possible by the majority of the nurses. However, bedside handover is 
considered current best practice because of the opportunity to reduce 
errors and increase patient engagement.30 As a consequence of the prac-
tical experience with the bedside safety check; it appears that barriers for 
full bedside handover are decreasing on the two departments. Therefore, 
the introduction of a bedside safety check may serve as a valuable enabler 
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for the process of change towards full bedside handover in our hospital. 
Through the stepwise approach with a pilot implementation according to 
the MRC framework, we were able to find out some essential ingredients 
for implementation as well as evaluation of the nursing handover blue-
print.15 For the implementation of the changes in the nursing shift handover 
process; the involvement of leading senior nurses was indispensable. Their 
joint leading position on informing and reinforcing the team on the new 
practice was perceived as a major success factor.22 Also the audit and feed-
back was valued as an implementation tool.21 The CEX-instrument which 
we used to measure the quality of handover was adequate and feasible 
to fill out. Nurses had no trouble filling in the instrument, however regular 
reminders during a measurement period to do so, are needed. For practice 
the instrument can also be used as an individual feedback or learning tool 
for students or in induction programs of newly employed nurses or even as 
periodic measure as a nursing sensitive quality indicator.31 

Limitations
This single center pilot study implemented a local handover blueprint. The 
content of the handover blueprint is not easily generalized to other institu-
tions, but the applied approach and steps taken can be used by others. We 
used the EPOC recommendations for our ITS design and analysis; however 
during our study the recommendations of Jandoc became available. These 
recommendations are more extensive and can serve as reference for future 
studies. The validated CEX instrument was developed for assessment by 
an independent observer, we asked the nurse that receives the handover to 
assess the quality and therefore validity of the instrument cannot be guar-
anteed in our situation.

 Implications for research
The stepwise approach according to MRC framework is recommendable 
for QI research. For larger scale evaluation, designs that enable interrupted 
times series or statistical process control is recommendable. For data 
collection, instruments that are easy to fill out or that make use of existing 
data sources such as the electronic patient record are recommendable. By 
limiting the effort needed to acquire the data, longer measurement periods 
are easier to accomplish and it also enables the evaluation of repeated 
implementation activities with regular intervals.
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Implications for practice
Especially for complex interventions such as handover it is essential to 
involve local users in the development and implementation of the inter-
vention. To move from old habits and conventions, the use of incentives, 
such as for instance the bedside safety check, may enable a smooth transi-
tion and a stepwise approach towards the desired situation. The audit and 
feedback strategy is valuable to regularly inform the team of performance 
and is also invaluable to determine the need for repeated implementation 
activities which are needed to sustain the desired way of practice. 
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APPENDIX 1. 

Data collection forms 

Quality of shift handover

Evaluation form shift handover
1 form per patient handed over

Department:  _____________     
Date:    ______-_______- 2015
Name:   _________________________   
Experience  
Shift:   Night to day  Day to late  Late to night

Setting 
>= 5 interruptions;   
Noisy/chaotic  

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior   

No interruptions;
Silent

Organization/efficiency
Disorganized;       
Rambling

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior  

Standardized handover;
concise

Communication skills 
Not face-to-face;
Understanding not 
confirmed;      
No time for questions;    
Responsibility for tasks 
unclear;                                                  
Vague language;

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior  

Face-to-face handover;
Confirms understanding;
Elicits questions;
Assigns responsibility for 
tasks 
Concrete language

Content
Information omitted or 
irrelevant;       
Omits clinical 
condition;     
to do’s’ lack plan, 
rationale

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior 

 
Includes all essential 
information;
Describes clinical 
condition;
to do’s’ have plan, 
rationale

Clinical judgment

No recognition of sick 

patients; 

No anticipatory 
guidance

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior 

Sick patients identified;
Anticipatory guidance 
provided; with plan of 
action

Professionalism
Hurried/inattentive;
Inappropriate comments
re: patients, family, staff

 1 2 3 | 4 5 6 | 7 8 9
Unsatisfactory    Satisfactory     Superior 

Focused on task;
Appropriate comments

re: patients, family, staff

Remarks on handover: 

 less than 1 year 1-2 years 3-5 years more then 5 years  
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Safety Check

Safety check

Patient indicated for safety check? 

 NO

 YES, fill out the rest of the form     

Patient number: …………………………………….

SAFETY CHECK according to information that was handed over?

 YES

 NO, indicates which elements of the safety check are aberrant and describe

  the finding. 

Medication Finding

 Pump readings 

 Timeliness medication administration 

 IV line: infection, point of entry

Equipment Finding

 Oxygen

 Suction needs

 Bel with reach

Drains Finding

 Catheter

 Drains

 Check of fluid balance

Bandages Finding

 Signs of infection

 Timeliness bandage change

Signs Finding

 Vitals

 Neurological scores

 Fall risk

 General condition patient

Remarks on the safety check
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SUMMARY 
Our healthcare system is complex, the care for a patient is usually divided 
among several disciplines and healthcare professionals that all have 
to work together as a team to provide high quality and safe care. Due to 
the complexity of the system, opportunities for error are always present. 
In the introduction of this thesis (chapter 1) we explained that the under-
lying causes for errors can be found in the design of the system of care. 
Therefore, we hypothesized that effective improvement of quality and 
safety contains the following ingredients: 1) analysis and insight into factors 
that contribute to the causes of errors, 2) the acknowledgement of local 
circumstances and involvement of clinical leaders and end-users for the 
development of tailored local interventions, 3) evidence of effectiveness 
of interventions, and 4) indicators to continuously measure performance 
and improve quality and safety. The aim of the research in this thesis was 
to gain further knowledge and understanding of the required ingredients 
for evidence-based quality improvement (EBQI) of two processes with high 
potential for errors: the medication process and handover of care. 

PART I Medication safety
Chapter 2 presents the results of a qualitative study of nurses’ experiences 
with and perspectives on preventing medication errors. Besides safe prepa-
ration and administration, nurses have a role in the continuous assessment 
of a patient’s condition in relation to the medications prescribed. However, 
to perform this role nurses need to have sufficient knowledge of medica-
tion safety issues, consensus on which medications are high risk and/or 
which patients in certain clinical situations require additional safety prac-
tices. Further education and increased knowledge on medication safety 
is also important for the uptake and implementation of safety practices 
because the perceived advantage or benefit of a safety practice is an 
important incentive to adopt and apply a practice. However, from the inter-
views it is also clear that even if education on a certain safety practice 
(e.g. double checking) is given and the benefit is evident, the application 
of the practice sometimes is not feasible in daily practice. Work pressure, 
the practice environment with frequent interruptions and the dependency 
of others, influence nurses’ ability to adequately perform their role. These 
circumstances, in combination with the perceived risk, appear to determine 
whether nurses adhere to safety practices. From this study we conclude 
that nurses’ experiences coincide with the assumption that they are in a 
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pre-eminent position to enable safe medication management; however, 
their ability to adequately perform this role depends on sufficient knowl-
edge to assess the risks of medication administration and on the circum-
stances they work in.

From research in high risk industries it is known that interruptions are condi-
tions that contribute to errors. Therefore, we carried out an observational 
study to obtain further insight in the number and duration of verbal and 
non-verbal interruptions during medication preparation and administration 
(chapter 3). Through unobtrusive structured observations on 32 medication 
administration rounds on five surgical and five non-surgical departments 
we found that interruptions occurred often (6.9 times per nurse each hour). 
The most frequent interruptions were caused by nursing colleagues (43%) 
and non-verbal interruptions from the ward environment (25%), such as 
noises from pagers, conversations in the vicinity of the nurse, the work of 
cleaners, or stock management by pharmacy staff. The longest durations 
of interruptions were from nursing colleagues’ verbal interruptions, more 
and longer interruptions were observed during the morning rounds than 
those at noon and interruptions occurred more often and lasted longer in 
non-surgical units than those in surgical units. Our observations confirmed 
that interruptions during medication administration rounds are frequent 
and originate from different human and environmental sources.

The use of drug round tabards is a cheap and widespread intervention that 
is advised to reduce the number of interruptions and medication adminis-
tration errors (MAEs) by nurses. However, evidence for their effectiveness 
is scarce. In chapter 4 we describe the results of the introduction of drug 
round tabards on three nursing units. In a mixed methods before-after study 
we evaluated the effect of drug round tabards: on the frequency and type 
of interruptions, MAEs and the linearity between interruptions and MAEs. 
We also explored the nurses’ experiences with the use of the tabards in 
order to obtain insight in the feasibility and acceptability of the tabards. A 
total of 313 medication administrations were observed. Significant reduc-
tions in both interruptions and MAEs were found after implementation of 
the tabards. In the third period, a decrease of 75% in interruptions and 66% 
in MAEs was found. Linear regression analysis revealed a model R2 of 10.4%. 
However, the reduction in MAEs cannot be fully explained by the decrease 
in interruptions alone; other factors may have also influenced the effect 
on MAEs. The drug round tabard may have made the nurses more aware of 
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their task and the involved risks, which may have resulted in them working 
with more attention and concentration. Also, the visible leadership of the 
ward managers during the drug rounds may have contributed to the effect. 
From the exploration of experiences it became clear that nurses have mixed 
emotions about wearing the tabard as well as on its perceived effective-
ness. They feel awkward and uncomfortable in the tabard and sometimes 
have feelings of unprofessionalism, but they are prepared to wear the 
tabard if its effectiveness can be demonstrated. This study indicates that 
wearing drug round tabards contributes to a reduction in interruptions and 
MAEs. However, the reduction in MAEs cannot be fully explained by the 
decrease in interruptions alone; other factors may have also influenced the 
effect on MAEs.

In order to monitor and improve the safety of the medication process 
feasible performance measurement is required. Chapter 5 explores the use 
of quality indicators for performance measurement. Through a systematic 
literature review we searched for evidence-based quality indicators (struc-
ture, process and outcome) for safe in-hospital medication preparation and 
administration. A total of five studies used an evidence-based approach for 
quality indicator development and were included. The clinical implications 
and feasibility of the quality indicators were poorly studied or described. 
These are important aspects to consider, because if data collection for the 
indicator is difficult, this might result in poor or insufficient data and an unre-
liable indicator. From the five studies a total of 21 partly overlapping quality 
indicators were identified: 5 structure indicators (e.g. safety management 
and high alert medication), 11 process indicators (e.g. verification and proto-
cols) and 5 outcome indicators (e.g. harm and death). These quality indica-
tors mainly address the “right drug” and “right dose” rights of the 7 rights 
of safe medication preparation and administration. On the “right patient”, 
“right route”, “right time” and “right documentation” there is room for future 
development of indicators. To enable the use of outcome indicators such 
as MEs to measure the safety of the medication process, it is important to 
develop generally accepted definition(s) of MEs that define both scope and 
content. Despite the relatively small number of included studies, the iden-
tified quality indicators can serve as an excellent starting point for further 
development of nursing specific quality indicators for medication safety. 

A potential effective and time-saving strategy for measuring the safety of 
the medication process is through the detection of MEs from registered 
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patient information. In a cross sectional study, we looked at the diag-
nostic accuracy of an existing pediatric medication-focused trigger tool in 
detecting harmful MEs compared to a multifaceted method of clinical record 
review combined with voluntary incident reports as reference comparison 
(chapter 6). All patients admitted during two months were screened using 
the trigger tool as well as the reference standard to obtain full verification. 
The reference standard identified 33 harmful MEs, but none were identified 
by the trigger tool. The trigger tool revealed only false-positive scores and 
left harmful MEs undiscovered. When two symptoms “pain” and “nausea/
vomiting” were added to the trigger tool, 19 harmful MEs were identified. 
This extended trigger tool resulted in a sensitivity of 21.2 and a positive 
predictive value of 36.8. The inability of the trigger tool to detect (harmful) 
MEs in our study deviates from the results of other studies. Possible expla-
nations for the differences between our results and that of other studies 
may be: 1) hospital and patient characteristics may influence the specific 
triggers needed to identify the specific harmful MEs, 2) a higher prevalence 
of MEs as a consequence of differences in definitions and reference values 
used, 3) a relatively small sample size, 4) a more narrow scope for the main 
outcome of the study, and 5) ignoring adverse events that are identified 
“spontaneous” while reviewing records but without an association with a 
specific trigger. The multifaceted method of record review combined with 
incident reports remains the preferred method to detect harmful MEs. The 
additional value of the trigger tool stays unclear and the results of our 
study suggest that exchange of trigger tools between organizations may 
be limited. 

PART II Safe handover of care
The second part of this thesis is about another process with high potential 
for error, handover of care. Communication failures threaten patient safety, 
especially at moments when care is handed over from one healthcare 
professional to another. If clinically relevant information is shared accurately 
and in a timely manner, it may prevent adverse events, inappropriate treat-
ment and delay and omission of care. Global initiatives on handover, as well 
as accreditation bodies, promote standardization of the handover process 
to enhance continuity of care and patient safety. During the past decade 
many organizations responded to this call and initiated quality improve-
ment (QI) projects to standardize the handover process. 
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In chapter 7 we present the results of a Cochrane systematic literature 
review to determine the effectiveness of interventions designed to improve 
hospital nursing handover. We systematically searched the literature to 
identify which nursing handover style(s) are associated with improved 
outcomes for patients in the hospital setting and which nursing handover 
style(s) are associated with improved nursing process outcomes. Unfortu-
nately, we found no eligible studies for inclusion in the review, due to the 
absence of studies with a randomized controlled study design. As a conse-
quence, uncertainty about the most effective practice remained and one 
can only rely the best available evidence from systematic reviews of studies 
with simple before-and-after designs. 

To ensure continuity and safety of care, standardization of the handover 
process is deemed necessary. However, recently it also became clear that 
the handover process is heavily influenced by cultural and environmental 
issues that are not measurable and easy to standardize. This local context is 
considered of equal importance to improve the handover process. Chapter 
8 describes the results of the development of a local standard for nursing 
shift handover in the AMC. In an evidence-based formal consensus proce-
dure we combined evidence from four systematic literature reviews with 
the local context of the nurses of the AMC. We composed 15 provisional 
recommendations on ‘how’, ‘what’, ‘where’ and the ‘preconditions’ of shift 
handover. In an iterative three round process the nurses reached consensus 
on a final set of 18 recommendations for handover: one recommenda-
tion on how to handover (e.g. structured), 12 recommendations on what to 
handover (a minimal dataset and a bedside safety check), three recommen-
dations on where to handover (e.g. quiet location) and two recommenda-
tions on the preconditions for an effective handover (e.g. communication 
verification and training). The recommendations were bundled in a ‘nursing 
shift handover blueprint’ and the minimal dataset was structured with the 
mnemonic NURSEPASS. The nurses assessed the method as a feasible 
and effective approach to develop a local standard.
 
Chapter 9 presents the results of a mixed methods pilot implementation 
of the nursing shift handover blueprint on two nursing departments of the 
AMC. In an interrupted time series (ITS) design with three pre and three 
post intervention periods, we evaluated the effect of the introduction of 
the handover blueprint, on the quality of the handover. We also examined 
the ability of the bedside safety check to detect discrepancies in expected 
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and actual clinical situation of the patient. The pilot was concluded with 
focus groups to elicit the nurses’ experiences with the handover blueprint. 
The pre intervention period showed an increase in high scores by 7.1% and 
an increase of low scores by 0.1%. After implementation of the handover 
blueprint the high scores continued to improve, however the positive trend 
was preceded by a decrease immediately after the implementation (-12.7% 
(p=0.05)). The low scores decreased after the implementation (-4.38% 
(p=0.09)). For both the high and low scores there was no significant change in 
post intervention slopes. The two topics that were specifically targeted with 
the handover blueprint (organization/efficiency and contents of handover) 
showed a significant decrease of post intervention slope: -6.35% (p=0.03) 
and -3.75% (p=0.02) respectively. The introduction of the bedside safety 
check was highly appreciated and mainly intercepted discrepancies with 
drains and intravenous medications. The visual check of the patient’s clin-
ical situation as well as the checking of IV medications, equipment, drains 
and bandages gave the nurses a more complete clinical picture and a well 
prepared feeling at the start of their shift. Since this was a pilot study our 
pre and post measurement periods were too short to assess conclusive 
results on the effectiveness of the nursing handover blueprint, but a time 
series analysis can be used to analyze quality of handover. Such a design is 
recommended for a larger scale evaluation because it produces more reli-
able results and enables monitoring of the sustainment of the intervention. 
A major success factor on implementation was the involvement of leading 
senior nurses for informing and reinforcing the team on the new practice, 

FUTURE PERSPECTIVES
The path towards safe, effective, patient centered, timely, efficient, and 
equitable care remains the ultimate goal for healthcare organizations. 

A challenging goal, especially with the increasing need for cost contain-
ment and the demands from government bodies, insurers and accredita-
tion bodies to implement practice standards and provide transparency on 
performance as well.1,2 Too often, healthcare professionals are required 
to change their practice based on these external pressures, causing orga-
nizations to move directly into action, instead of carefully researching a 
topic first. This may result in changes in the system of care, but it may not 
always be improvements.3 As a consequence, the changes are not naturally 
embraced by healthcare professionals and it may even result in resistance, 
frustration and waste of valuable resources. The challenge is to create a 
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situation where QI is inspired by the intrinsic motivation of the healthcare 
professionals, thus creating a practice environment where EBQI is a natural 
element of everyday care.3,4 The research in this thesis has contributed to 
the requirements for such a situation, which are:
• Careful research into the complex problems that underpin QI with suffi-

cient attention for local context.
• Practice based iterative design and small scale evaluation of QI inter-

ventions that build up towards rigorous research designs and long term 
measurement of effectiveness as well as implementation. 

• Information from Electronic Patient Records (EPRs) that supports high 
quality care through the incorporation of clinical decision support as well 
as performance management through use of indicators.

• Further professionalization in quality improvement, through continuous 
education and a safety culture with adequate leadership.

Complexity
The starting point for all QI initiatives is careful research into the causes of 
the targeted problem. This may seem an obvious statement, but QI prob-
lems are usually complex with multiple combined causes and interdepen-
dencies that need to be targeted together (chapter 2 and 3).5 As a conse-
quence the interventions become complex as well, with various interacting 
components, required behaviors of those delivering or receiving the inter-
vention as well as a variability of outcomes (chapter 9). If we examine the 
reasons why things go wrong, we assume that we can design our systems 
to ensure ‘as few things as possible go wrong’.6 However, it appears that we 
may need to shift from this pure technical approach that assumes processes 
are predictable and ‘simple’, towards a more socio-technical approach that 
acknowledges that varying conditions and variability in healthcare processes 
are inevitable and necessary.7 We should move towards an approach that 
ensures ‘as many things as possible go right’ and acknowledge that the 
human factor is a necessary resource for system flexibility and resilience, 
thus ensuring that things go right.7,8 Therefore, we should also research 
how things usually go right, since that is the basis for explaining how things 
occasionally go wrong. Before deciding on a or (a bundle of) interventions it 
is of vital importance to include healthcare professionals as well as leader-
ship in an early stage of the analysis and subsequent development of inter-
ventions. They are the experts in pointing us to the root causes of things 
that go ‘wrong’, the conditions that ensure processes go ‘right’ as well as the 
potential barriers and facilitators for the implementation of an intervention 
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(chapters 2, 4, 8 and 9).4 Last but not least, another important aspect for 
QI is the local context. Context is about the characteristics of the organiza-
tion and its environment, such as safety culture, available resources and the 
way processes are organized. Interventions need to be adapted to the local 
context of the organization.9,10 What may fit very well in one organization, 
may be a bridge to far in another organization (chapters 4 and 9). This way 
we ensure that interventions are tailored to the local situation, and that the 
views of healthcare professionals are incorporated. Next, if a small scale 
pilot can demonstrate the benefit of the intervention, the intrinsic motiva-
tion for the intervention will increase and the intervention is more likely to 
be implemented and sustained (chapters 8 and 9). 

Practice based iterative development and evaluation
When a potential effective (bundle of) intervention(s) has been developed, 
we need to evaluate its effectiveness. The appropriate research design and 
extent of the evaluation are dependent on the stage of maturity of the 
intervention. If a potential effective intervention is not yet well defined and 
the ingredients for successful implementation are not clear yet, it may be 
a waste of resources to commence a large scale evaluation. Through an 
iterative approach of field testing and small scale pilot implementations, 
information can be gathered on barriers and facilitators, potential modi-
fications to the intervention as well as the most optimal implementation 
strategy (chapter 9). This way iterative refinement of the intervention and 
the implementation strategy is ensured before commencing a large scale 
evaluation.5,11,12 This approach of incremental development and measure-
ment requires different research designs in different stages. In our studies 
we have gained experience with BA and ITS designs (chapters 4 and 9). In 
the early stages of development of an intervention, small scale BA designs 
can be appropriate because they give a sense of feasibly of measurement 
of the outcomes and give some indications of the potential effective-
ness of the intervention. If successful, further larger scale evaluations with 
controlled BA designs or preferably ITS designs are appropriate.13,14 Espe-
cially the ITS design has the potential to measure effectiveness on a longer 
period of time, it provides the opportunity to determine the effectiveness 
of different implementation strategies at different moments and it corrects 
for seasonal influences and other confounders (chapter 9).15 On a national 
level a research infrastructure needs to be established that enables larger 
scale evaluations among hospitals. The confederated university medical 
centers (NFU) can jointly decide on a prioritized research agenda for EBQI 
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and thus enable larger scale multicenter evaluations of interventions. 
ZonMw as the largest research funder for healthcare can support this with 
the finances needed.16 

Information
Documentation of information of the required and delivered care for a 
patient is indispensable for every day care. The EPR is a valuable tool for 
registration and sharing of this information, thus supporting everyday care 
processes. Also, the EPR increasingly provides functionality for reminders 
and decision support. Through the incorporation of, for example: reminders 
for timely administration of medications, closed loop medication adminis-
tration with barcode scanning, identification of patients at risk (chapter 6) 
and the incorporation of clinical rules from guidelines, the possibilities of 
the electronic patient record will further advance QI.17-19 The EPR is also an 
invaluable resource for QI, the information can be used to derive quality indi-
cators for performance management (e.g. % of timely administered medica-
tions or % of patient receiving appropriate antibiotic prophylaxis). However, 
the development of quality indicators should rely on an evidence-based 
approach (chapter 5), with clear definitions.20 The resulting performance on 
the quality indicators subsequently can be used for further QI, for instance 
through prospective risk analyses or engagement in activities to improve 
implementation and/or adaptation of the indicators themselves. However, 
the described opportunities of the EPR require well designed and adapt-
able EPR systems that make use of uniform language.21 When thinking 
about the organization of the EPR the needs for supporting everyday care 
as well as the needs for ongoing performance measurement and QI should 
be considered in advance.  

Professionalization in QI
Currently EBQI is not yet a self-evident element of every day practice. To 
achieve this, we need to look at the characteristics of so called ‘high-per-
formance organizations’.22 Such organizations have shown positive effects 
on patient related outcomes, such as medication errors, infections, falls 
and patient satisfaction.23 They are characterized by strong clinical leader-
ship and prospects for professional development,22 however such an envi-
ronment takes time to develop and is not achieved overnight. First, clinical 
leadership is vital for quality of care and team based working. However, 
there is evidence that, at present, front-line leaders are ill equipped to lead 
effectively and lack confidence in their ability to do so.24 Therefore, educa-
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tional programs are needed to train clinical leaders and equip them with 
the right competencies.25 Second, leading role models that disseminate 
EBQI are needed as well. These role models need to be clinical academic 
champions; they are considered opinion leaders by their colleagues, still 
work in daily practice and have a good understanding and knowledge of the 
requirements for research as well as implementation (chapter 9).26 Last but 
not least, we need team based thinking and working to enable inter-profes-
sional collaboration and provide opportunities for case-based teaching and 
knowledge sharing and thus lifelong learning.27 This way we can develop 
towards ‘high-performance organizations’ that are eager and willing to 
participate in every day EBQI. 

Conclusion
The abundance of opportunities for error from the clinical scenario in the 
introduction of this thesis will remain existent. However, to enable safe 
processes we need team based collaborative care that puts the patient 
and its safety at center of every healthcare process. This requires that all 
healthcare professionals are equipped with the competencies and intrinsic 
motivation to practice EBQI in such a way that each opportunity for error is 
prevented from actually becoming an error.
 

“ If you try to impose a new practice by simply telling the front line “Do 
this,” it will fail. To get people to embrace a practice, it has to be easy 
to use, adaptable to a variety of settings, and of obvious benefit. The 
other crucial thing is having senior people who practice what they 
preach.”

  (Atul Gawanded).
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SAMENVATTING
Ons zorgsysteem is complex, de zorg voor een patiënt is vaak verdeeld over 
verschillende disciplines en zorgverleners die als team moeten functioneren 
om kwalitatief hoogwaardige en veilige zorg te verlenen. In de introductie 
van dit proefschrift (hoofdstuk 1) hebben we uitgelegd dat de onderliggende 
oorzaken voor het ontstaan van fouten gelegen zijn in de manier waarop de 
zorg ingericht is (het systeem). In onze onderzoeken zijn we er van uitgegaan 
dat voor effectieve verbetering van de kwaliteit en veiligheid van de zorg 
de volgende elementen nodig zijn: (1) analyse en inzicht in de factoren die 
bijdragen aan het ontstaan van fouten, (2) voldoende aandacht voor lokale 
factoren en het betrekken van klinische leiders en eindgebruikers bij het 
ontwikkelen van passende interventies, (3) bewezen effectieve interventies, 
en (4) prestatie indicatoren om de kwaliteit te kunnen meten en verbeteren. 
Het doel van dit proefschrift was dan ook om meer kennis en inzicht te 
verkrijgen in de elementen die nodig zijn voor de ‘evidence-based quality 
improvement’ (EBQI) van twee processen met een hoog risico op fouten: 
het medicatieproces en de overdracht van zorg tussen zorgprofessionals. 

DEEL I Medicatieveiligheid
Hoofdstuk 2 beschrijft de resultaten van een kwalitatief onderzoek naar de 
ervaringen en standpunten van verpleegkundigen over het voorkomen van 
fouten met medicatie. Naast het veilig bereiden en toedienen van medicatie 
volgens een voorschrift, hebben verpleegkundigen een rol in de continue 
monitoring van de toestand van de patiënt in relatie tot de voorgeschreven 
medicatie. Om deze rol goed te kunnen vervullen hebben verpleegkundigen 
kennis nodig over medicatieveiligheid, consensus op het gebied van hoog 
risico medicatie en welke patiënten in welke situaties aanvullende maat- 
regelen nodig hebben. Kennis van medicatieveiligheid is ook belangrijk voor 
de acceptatie en implementatie van interventies omdat het nut en voordeel 
van een interventie een belangrijke stimulans is voor het omarmen en gaan 
toepassen van de interventie. Echter, zelfs al is het nut en voordeel van 
een interventie duidelijk (bijv. de dubbel check op een medicatiebereiding) 
dan nog kunnen werkomstandigheden het toepassen van de interventie 
belemmeren. Werkdruk, de hectiek van de omgeving met veelvuldig versto-
ringen en de afhankelijkheid van anderen, beïnvloeden de mogelijkheden 
van de verpleegkundigen om hun rol te adequaat te vervullen. De afweging 
tussen de werkomstandigheden in combinatie met het vermeende risico 
van de medicatie, lijken te bepalen in hoeverre verpleegkundigen veilig-
heidsmaatregelen toepassen in de dagelijkse praktijk. Uit dit onderzoek 



244

concluderen we dat de ervaringen van verpleegkundigen overeenstemmen 
met de aanname dat zij bij uitstek in de positie verkeren om zorg te dragen 
voor medicatieveiligheid; echter hun vermogen om die rol te vervullen is 
afhankelijk van voldoende kennis om de risico’s van een medicatie toedie-
ning in te schatten en de omstandigheden waarin zij werken. 

Uit onderzoek in de hoog risico industrie is bekend dat verstoringen tijdens 
het werk bijdragen aan het ontstaan van fouten. In een observationele studie 
hebben we gekeken naar het aantal en de duur van verbale en non-ver-
bale verstoringen tijdens de medicatierondes (hoofdstuk 3) Observaties 
van 32 medicatierondes op vijf chirurgische en vijf niet chirurgische afde-
lingen laten zien dat verstoringen vaak voorkomen (6.9 keer per verpleeg-
kundige per uur). De meest voorkomende verstoringen werden veroorzaakt 
door collega verpleegkundigen (43%) en non-verbale verstoringen uit de 
omgeving (25%), zoals geluid van seinen, gesprekken in de omgeving van de 
verpleegkundige, schoonmakers en apotheekmedewerkers die voorraden 
opnemen en aanvullen. Verbale verstoringen van collega verpleegkundigen 
duurden het langst, tijdens de ochtend rondes kwamen meer en langere 
verstoringen voor dan tijdens de middag ronde en verstoringen kwamen 
vaker voor en duurden langer op de niet-chirurgische afdelingen. Onze 
observaties bevestigen dat verstoringen tijdens medicatierondes veel voor-
komen en voortkomen uit verschillende bronnen. 

Het gebruik van medicatiehesjes door verpleegkundigen is een goedkope 
en veel toegepaste interventie om verstoringen en dus medicatiefouten 
te voorkomen. Echter, hun effectiviteit is nog maar beperkt aangetoond. In 
hoofdstuk 4 beschrijven we de resultaten van de introductie van medica-
tiehesjes op drie verpleegafdelingen. Met een voor- en nameting hebben 
we het effect van medicatiehesjes op het aantal en het soort verstoringen 
alsook de medicatiefouten bepaald. Ook hebben we gekeken of er een 
verband aantoonbaar is tussen de verstoringen en medicatiefouten. Tot slot, 
hebben we ook de ervaringen van de verpleegkundigen met het gebruik 
van de hesjes geïnventariseerd om inzicht te krijgen in de haalbaarheid en 
acceptatiegraad. Er werden 313 medicatietoedieningen geobserveerd. Na 
implementatie van de hesjes zagen we een significante vermindering van 
zowel het aantal verstoringen als het aantal medicatie toedienfouten. In de 
laatste meetperiode, namen de verstoringen met 75% af en er waren 66% 
minder medicatie toedienfouten. Lineaire regressie analyse liet een R2 van 
10.4% zien. Echter, de vermindering in medicatiefouten kan niet helemaal 
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verklaard worden door de vermindering in verstoringen. Het kan zijn dat de 
hesjes de verpleegkundigen meer bewust hebben gemaakt van hun taak 
en de bijbehorende risico’s, waardoor zij wellicht met meer aandacht en 
concentratie hebben gewerkt. Ook het zichtbare leiderschap van de hoofd-
verpleegkundigen tijdens de medicatierondes kunnen hebben bijgedragen 
aan het effect. Uit de inventarisatie van ervaringen kwam naar voren dat 
verpleegkundigen gemengde gevoelens hebben over het dragen van het 
hesje en de effectiviteit ervan. Ze voelen zich gegeneerd en oncomfortabel 
in het hesje en het maakt dat ze zich minder professioneel voelen, maar ze 
zijn bereid om het hesje te dragen als de effectiviteit kan worden aange-
toond. Dit onderzoek laat zien dat het dragen van medicatiehesjes bijdraagt 
aan het verminderen van verstoringen en medicatiefouten. Echter de vermin-
deringen in fouten kan niet geheel verklaard worden door de afname in 
verstoringen; andere factoren zijn mogelijk ook van invloed geweest. 
Om de veiligheid van het medicatieproces te meten en verbeteren is het 
nodig om dit op haalbare wijze te kunnen meten. Een mogelijkheid hier-
voor is het gebruik van kwaliteitsindicatoren. In hoofdstuk 5 beschrijven de 
resultaten van een systematisch literatuuroverzicht naar indicatoren (struc-
tuur, proces en uitkomst) voor veilige bereiding en toediening van medicatie. 
Vijf studies maakten gebruik van een op bewijs gebaseerde aanpak voor de 
ontwikkeling van de indicatoren, deze studies werden geïncludeerd. Echter 
de klinische implicaties en haalbaarheid van de indicatoren werden matig 
bestudeerd of beschreven. Deze aspecten zijn van groot belang, voor de 
betrouwbaarheid van de indicator, als verzamelen van data voor een indi-
cator lastig is, kan dit leiden tot te weinig data of data van slechte kwaliteit. 
Uit de vijf studies werden totaal 21 deels overlappende kwaliteitsindica-
toren geïdentificeerd: 5 structuur indicatoren (bijv. veiligheidsmanagement 
en hoog risico medicatie), 11 procesindicatoren (bijv. verificatie en protocollen) 
en 5 uitkomst indicatoren (bijv. schade en overlijden). Deze kwaliteitsindica-
toren zijn vooral van toepassing op de “juiste medicatie” en “juiste dosering” 
van de ‘7 rights’ voor een veilige bereiding en toediening van medicatie. Voor 
de “juiste patiënt”, “juiste route”, “juiste tijd” en “juiste documentatie” is nog 
ruimte om indicatoren te ontwikkelen. Uitkomstindicatoren zoals medica-
tiefouten zijn alleen bruikbaar als algemeen geldende definities ontwikkeld 
worden, voor zowel het bereik als de inhoud van de indicator. Ondanks het 
kleine aantal geïncludeerde studies, bieden de gevonden kwaliteitsindica-
toren een goed aangrijpingspunt voor verdere ontwikkeling van indicatoren 
voor medicatiebereiding en toediening.
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Een andere mogelijke effectieve en efficiënte manier om de veiligheid van 
het medicatieproces te meten is door de detectie van medicatiefouten op 
basis van geregistreerde patiëntinformatie. In een cross-sectioneel onder-
zoek, is naar de diagnostische accuratesse van een bestaande trigger tool 
voor de detectie van medicatiefouten bij kinderen vergeleken met statuson-
derzoek in combinatie met met vrijwillig incident melden als referentiestan-
daard (hoofdstuk 6). Gedurende twee maanden zijn alle opgenomen pati-
enten gescreend met zowel de trigger tool als de referentiestandaard. De 
referentiestandaard identificeerde 33 medicatiefouten met schade voor 
de patiënt, maar geen enkele werd geïdentificeerd door de trigger tool. De 
trigger tool detecteerde alleen vals-positieve scores en liet de schadelijke 
medicatiefouten ongemoeid. Na toevoeging van twee symptomen: “pijn” en 
“misselijkheid/braken” aan de trigger tool, werden 19 schadelijke medicatie-
fouten geïdentificeerd. Deze uitgebreide trigger tool had een sensitiviteit 
van 21.2 en een positief voorspellende waarde 36.8. Het onvermogen van 
de trigger tool om schadelijke medicatiefouten te detecteren wijkt af van 
de resultaten van andere studies. Dit kan mogelijk verklaard worden door: 
(1) karakteristieken van ziekenhuis en patiënt die de specifieke triggers beïn-
vloeden die nodig zijn om de schadelijke medicatiefouten te identificeren, 
(2) een hogere prevalentie van medicatiefouten als gevolg van verschillen 
in definities en gebruikte referentiewaardes voor triggers, (3) een relatief 
kleine sample size, (4) een smallere scope voor de belangrijkste uitkomst-
maat van de studie, en (5) het niet meenemen van “spontaan” gevonden 
medicatiefouten tijdens statusonderzoek die geen relatie hadden met 
een specifieke trigger. De gecombineerde methode van statusonderzoek 
met vrijwillige incidentmeldingen, blijft de voorkeursmethode om schade-
lijke medicatiefouten te detecteren. De toegevoegde waarde van de trigger 
tool blijft onduidelijk en de resultaten van onze studie suggereren dat het 
uitwisselen van trigger tools tussen organisaties maar beperkt mogelijk is.  

DEEL II Veilige overdracht van zorg
Het tweede deel van dit proefschrift gaat over een ander hoog risico 
proces, de overdracht van zorg. Communicatieproblemen zijn een risico 
voor de patiëntveiligheid, vooral op momenten als de zorg wordt overge-
dragen tussen zorgverleners. Als klinisch relevante informatie op accurate 
en tijdige wijze wordt gedeeld, kan het fouten en suboptimale, vertraagde 
of gemiste zorg voorkomen. Wereldwijd wordt daarom standaardisatie van 
de overdracht bepleit om zo de continuïteit en veiligheid van de zorg beter 
te kunnen garanderen. In de afgelopen jaren hebben veel organisaties 
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gehoor gegeven aan deze oproep en zijn verbeterprojecten gestart om de 
overdracht te standaardiseren. 

In hoofdstuk 7 beschrijven we de resultaten van een Cochrane systema-
tisch literatuuroverzicht naar meest effectieve verpleegkundige over-
drachtsstijlen en hun effect op uitkomstmaten voor zowel de patiënt als 
het verpleegkundig proces. Helaas vonden we geen enkel gerandomiseerd 
onderzoek en konden daarom geen enkele studie includeren. Als gevolg 
hiervan, blijft het onduidelijk wat de meest effectieve overdrachtsstijl is en 
van het best beschikbare bewijs bestaat uit literatuuroverzichten die studies 
met voor-en nametingen voor effect evaluatie hebben geïncludeerd. 

Standaardisatie van het overdrachtsproces wordt noodzakelijk geacht voor 
continuïteit en veiligheid van de zorg. Echter, recente inzichten laten zien 
dat het overdrachtsproces in sterke mate beïnvloed wordt door cultuur en 
omgevingsfactoren die lastig te meten en standaardiseren zijn. De lokale 
context is een belangrijke factor om mee te nemen bij het verbeteren van 
de overdracht. Hoofdstuk 8 geeft de resultaten weer van de ontwikkeling 
van een lokale blauwdruk voor de verpleegkundige dienstoverdracht. In een 
formele consensus procedure hebben we het beschikbare bewijs uit vier 
systematic reviews gecombineerd met de lokale context van de verpleeg-
kundigen in het AMC. Er werden 15 voorlopige aanbevelingen opgesteld 
voor het ‘hoe’, ‘wat’, ‘waar’ en de ‘randvoorwaarden’ voor de verpleegkun-
dige dienstoverdracht. In drie iteratieve rondes hebben de verpleegkun-
digen consensus bereikt over een definitieve set van 18 aanbevelingen 
voor de dienstoverdracht: één aanbeveling over hoe over te dragen (o.a. 
gestructureerd), 12 aanbevelingen over wat over te dragen (o.a. een mini-
male dataset en een safety check aan het bed), drie aanbevelingen over 
waar over te dragen (o.a. een rustige locatie) en twee aanbevelingen voor de 
randvoorwaarden (o.a. verificatie van begrip en training). De aanbevelingen 
zijn gebundeld in een blauwdruk voor de verpleegkundige dienstoverdracht 
en de minimale dataset werd gestructureerd volgens het acroniem NURSE-
PASS. De verpleegkundigen vonden de gebruikte methode een haalbare 
en effectieve manier voor het ontwikkelen van een lokale zorgstandaard. 

In hoofdstuk 9 komt de pilot implementatie van de blauwdruk voor de 
verpleegkundige dienstoverdracht aan de orde. Door middel van een ‘inter-
rupted time series’ met drie voor en drie nametingen hebben we op twee 
afdelingen het effect van de implementatie van de blauwdruk op de kwali-
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teit van de dienstoverdracht onderzocht. Daarnaast hebben we onder-
zocht of de safety check aan het bed in staat is om verschillen tussen de 
verwachte en daadwerkelijke klinische situatie van de patiënt te onder-
vangen. Tot slot hebben we met focus groep bijeenkomsten de ervaringen 
van de verpleegkundigen met de blauwdruk bepaald. Voor implementatie 
zagen we dat de hoge scores met 7.1% toenamen en de lage scores met 0.1%. 
Na implementatie van de blauwdruk zette de toenemende trend in hoge 
scores door, echter direct na implementatie zagen we even een afname in 
de hoge scores (-12.7% (p=0.05)), na implementatie namen de lage scores af 
(-4.38% (p=0.09)). Voor zowel de hoge als de lage scores kon geen signifi-
cant verschil worden aangetoond in de hellingsgraad. Twee onderdelen van 
de overdracht die specifiek het doel waren van de verbeteractie (structuur/
verloop en inhoud van de overdracht) lieten wel een significante daling zien 
van de hellingsgraad, respectievelijk: -6.35% (p=0.03) en -3.75% (p=0.02). 
De introductie van de safety check aan het bed werd zeer gewaardeerd en 
onderschepte vooral discrepanties met drains en intraveneuze medicatie. 
De visuele controle van de conditie van de patiënt als ook het nalopen van 
de medicatie, apparatuur, drains en verbanden gaf de verpleegkundigen een 
compleet klinisch plaatje en een goed voorbereid gevoel voor de start van 
de dienst. De meetperiodes van deze pilot implementatie waren te kort om 
conclusies te trekken over de effectiviteit van de blauwdruk, wel is aange-
toond dat een time series analyse gebruikt kan worden om de kwaliteit van 
de overdracht te meten. Een dergelijke onderzoeksopzet is aan te bevelen 
voor grootschalige evaluaties, omdat het betrouwbaardere resultaten geeft 
en mogelijkheden biedt voor monitoring op langere termijn. Een belangrijke 
succesfactor voor de implementatie was de betrokkenheid van de senior 
verpleegkundigen die als rolmodel continue aandacht voor de blauwdruk 
uitdroegen. 

UITDAGINGEN VOOR DE TOEKOMST
De weg naar veilige, effectieve, patiëntgeoriënteerde, tijdige, efficiënte en 
toegankelijke zorg blijft het uiteindelijke doel voor zorgorganisaties. Een 
uitdagend doel, vooral gezien de toenemende noodzaak voor kostenbe-
heersing en de eisen van overheid, verzekeraars en accrediterende instel-
lingen om zowel standaarden te implementeren als inzicht te geven in de 
geleverde zorg.1,2 Maar al te vaak wordt van zorgprofessionals gevraagd 
om hun handelen aan te passen aan deze externe eisen, met als gevolg 
dat organisaties direct in de actie schieten in plaats van eerst gedegen 
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onderzoek te doen. Dit heeft dan misschien wel verandering in de zorg-
verlening tot gevolg, maar het is niet altijd een verbetering.3 De verande-
ringen worden niet als vanzelf omarmd door de zorgverleners en kunnen 
zelfs tot verzet, frustratie en verspilling van kostbare middelen leiden. We 
worden uitgedaagd om een situatie te creëren waar kwaliteitsverbetering 
wordt ingegeven door de intrinsieke motivatie van de zorgverleners, zodat 
een werkomgeving en cultuur gecreëerd wordt waar EBQI een natuurlijk 
onderdeel is van de dagelijkse praktijk.3,4 Het onderzoek in dit proefschrift 
heeft bijgedragen aan de voorwaarden die nodig zijn om deze situatie te 
bereiken, dit zijn: 
• Zorgvuldig onderzoek naar de complexe problematiek die onderliggend 

is aan kwaliteitsverbetering met voldoende aandacht voor lokale context. 
• Op de praktijk gebaseerd iteratief ontwerp en kleinschalige evaluatie 

van kwaliteitsverbeteringen die opbouwen naar rigoureus onderzoek en 
lange termijn evaluatie van zowel effectiviteit als implementatie. 

• Ondersteuning met informatie uit het elektronisch patiënten dossier 
(EPD) voor zowel beslissingsondersteuning als het meten van de kwal-
iteit op lange termijn met behulp van indicatoren. 

• Verdere professionalisering op het gebied van kwaliteit door voort-
durende educatie en een veiligheidscultuur met adequaat leiderschap. 

Complex probleem
Iedere kwaliteitsverbetering begint met zorgvuldig onderzoek naar de 
oorzaken van het probleem dat wordt aangepakt. Dit lijkt een voor de hand 
liggende uitspraak, maar kwaliteitsproblemen zijn meestal complex met 
meerdere gecombineerde oorzaken en onderlinge afhankelijkheden die 
in samenhang moeten worden aangepakt (hoofdstuk 2 en 3).5 Als gevolg 
hiervan worden de interventies ook complex, met verschillende interac-
terende componenten, gedragsverandering van degenen die de inter-
ventie moeten toepassen en een verscheidenheid aan uitkomstmaten 
(hoofdstuk 9). Als de oorzaken van fouten als aangrijpingspunt voor veran-
dering wordt gekozen, gaan we ervan uit dat het systeem zo ontworpen kan 
worden dat ‘zo min mogelijk dingen fout gaan’.6 Echter, het lijkt er op dat we 
deze puur technische benadering, die ervan uitgaat dat processen voorspel-
baar en ‘simpel’ zijn, beter kunnen aanpassen naar een meer socio-techni-
sche aanpak waarbij de wisselende condities en variatie in zorgprocessen 
als onvermijdelijk en noodzakelijk worden beschouwd.7 We moeten ervoor 
zorgen dat ‘dat zo veel als maar mogelijk is goed gaat’. Hiervoor is de mense-
lijke factor, die zorgt voor de flexibiliteit en veerkracht van een systeem, een 
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essentiële factor.’7,8 Daarom moeten we ook onderzoeken welke factoren 
ervoor zorgen dat het meestal goed gaat, aangezien dat de basis vormt 
voor de verklaring waarom het soms mis gaat. Voordat gekozen wordt voor 
een (bundel van) interventies is het dus essentieel dat zorgverleners en 
leiderschap meteen betrokken worden bij de analyse en het ontwerp van de 
interventies. Zij zijn de experts en kunnen ons inzicht geven in de grondoor-
zaken van dingen die fout gaan, maar ook in de condities die ervoor zorgen 
dat dingen goed gaan, als ook de potentiële belemmerende en bevorde-
rende factoren voor de implementatie van een interventie (hoofdstukken 
2,4,8 en 9).4 Tot slot is lokale context een belangrijk aspect van kwaliteits-
verbetering. Context gaat over de karakteristieken van de organisatie en 
de omgeving, zoals de veiligheidscultuur, beschikbare middelen en de wijze 
waarop de processen georganiseerd zijn. Interventies moeten passend 
gemaakt worden aan de lokale context van een organisatie.9,10 Wat prima 
past in de ene organisatie kan nog een brug te ver zijn in een andere organi-
satie (hoofdstukken 4 en 9). Op deze wijze zorgen we ervoor dat interventies 
passend zijn voor de lokale situatie, en dat de zienswijzen van de zorgver-
leners voldoende zijn meegenomen. Als vervolgens door middel van een 
kleinschalige pilot het nut en voordeel van de interventie ervaren wordt, 
zal de intrinsieke motivatie om de interventie toe te passen toenemen en 
zijn implementatie en bestendiging op de langere termijn beter haalbaar 
(hoofdstukken 8 en 9). 

Praktijk gebaseerd iteratief ontwerp en evaluatie
Als een potentieel effectieve (bundel) van interventies ontwikkeld is, willen 
we weten of deze effectief is. De best passende onderzoeksopzet daar-
voor is afhankelijk van de mate van volwassenheid van de interventie. Als 
een potentieel effectieve interventie nog niet helemaal gedefinieerd is en 
de elementen voor succesvolle implementatie nog onvoldoende duide-
lijk zijn, is het een verspilling van middelen om een grootschalige eva- 
luatie te doen. Door een iteratieve aanpak van veldtesten en kleinscha-
lige pilot implementaties, kan kennis worden verzameld over de belemme-
rende en bevorderende factoren, benodigde aanpassingen aan de inter-
ventie en de beste implementatiestrategie (hoofdstuk 9). Op deze wijze 
wordt gezorgd voor iteratieve verfijning van de interventie en implementa-
tiestrategie voordat een grootschalige evaluatie plaats vindt.5,12 

Dit groeimodel vraagt in ieder stadium om een andere onderzoeksopzet. In 
onze studies hebben we ervaring opgedaan met voor- en nametingen en 
‘interrupted time series’ (hoofdstukken 4 en 9). Voor- en nametingen zijn in 
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de eerste stadia passend omdat ze een indruk geven van de haalbaarheid 
van de metingen en de effectiviteit van de interventie. Bij ‘gebleken succes, 
kan op grotere schaal onderzoek gedaan worden met een gecontroleerde 
voor- en nameting of bij voorkeur met een ‘interrupted time series’.13,14 Een 
‘interrupted time series’ biedt niet alleen de mogelijkheid om de effectivi-
teit op langere termijn te meten maar ook om verschillende implementatie 
strategieën te evalueren en te corrigeren voor seizoensinvloeden en andere 
confounders (hoofdstuk 9).15 Op nationaal niveau moeten we toe naar een 
infrastructuur voor onderzoek die het mogelijk maakt om met meerdere 
ziekenhuizen grootschalige evaluaties uit te voeren. De Nederlandse fede-
ratie van universitair medische centra (NFU) kan hier een voortrekkersrol in 
nemen en een onderzoeksagenda voor EBQI opzetten om zo grootscha-
liger evaluaties mogelijk te maken. ZonMw als grootste subsidieverstrekker 
kan dit ondersteunen met de benodigde financiële middelen.16

Informatie
De gegevens die worden vastgelegd over de zorg voor een patiënt zijn onmis-
baar in de dagelijkse praktijk. Het EPD is onmisbaar  voor de registratie en het 
delen van deze informatie om zo de dagelijkse zorg te ondersteunen. Ook 
biedt het EPD in toenemende mate functionaliteit voor actieve ondersteu-
ning van het zorgproces, bijvoorbeeld door reminders voor tijdige toedie-
ning van medicatie, controles bij medicatie toediening door barcode scan-
ning, identificatie van patiënten met een verhoogd risico en het opnemen 
van richtlijnen.17-19 Het EPD is ook van onschatbare waarde voor kwaliteits-
verbetering, de gegevens in het EPD kunnen gebruikt worden om indicatoren 
uit af te leiden (bijv. % op tijd toegediende medicaties of het % patiënten 
met adequate antibiotica profylaxe). Echter bij de keuze en ontwikkeling van 
indicatoren moet gebruik gemaakt worden van een op bewijs gebaseerde 
aanpak en duidelijke definities (hoofdstuk 5).20 Op basis van de indica-
toren kan verdere kwaliteitsverbetering in gang gezet worden, bijvoorbeeld 
door prospectieve risicoanalyses, uitbreiding van implementatie activiteiten 
of aanpassing van de indicatoren zelf. De hier beschreven mogelijkheden 
van het EPD vragen echter om een goed ingericht en aanpasbaar EPD dat 
gebruik maakt van eenheid in taal.21 Bij het inrichten van het EPD moet dus 
niet alleen rekening worden gehouden met de vereiste ondersteuning voor 
de dagelijkse zorg, maar ook met de eisen en wensen die nodig zijn voor het 
meten en verbeteren van de kwaliteit van zorg.
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Professionaliseren in kwaliteitsverbetering
Momenteel is EBQI geen vanzelfsprekend onderdeel van de dagelijkse 
praktijk. Om dit te bereiken moeten we ons ontwikkelen naar zogenaamde 
‘high-performance organizations’.22 In dit type organisaties zijn positieve 
resultaten aangetoond op patiënt gerelateerde uitkomsten zoals medi-
catiefouten, infecties, valincidenten en patiënttevredenheid.23 Dergelijke 
organisaties kenmerken zich door sterk klinisch leiderschap en uitgebreide 
mogelijkheden voor professionele ontwikkeling.22 De ontwikkeling naar een 
dergelijke organisatievorm vraagt echter tijd. Allereerst is klinisch leider-
schap essentieel voor het leveren van kwaliteit van zorg en team gebaseerd 
werken. Uit onderzoek blijkt dat leidinggevenden zich vaak onvoldoende 
toegerust voelen voor hun taak.24 Opleidingsprogramma’s om klinische 
leiders te trainen en te voorzien van de juiste competenties zijn noodzake-
lijk hiervoor.25 Daarnaast is het van belang dat één of meer leidende rolmo-
dellen het gedachtegoed van EBQI blijvend uitdragen. Deze rolmodellen 
zijn bij voorkeur ‘klinische-academische champions’; ze worden gezien als 
opinieleiders door hun collega’s, werken nog in de dagelijkse praktijk en 
hebben competenties op het gebied van participatie in wetenschappelijk 
onderzoek en implementatie (hoofdstuk 9).26 Tot slot moeten we toe naar 
team gebaseerd interdisciplinair samenwerken, dit biedt mogelijkheden 
voor ‘case-based’ onderwijs, het delen van kennis en een leven lang leren.27 

Op deze wijze kunnen we ontwikkelen naar professionele organisaties waar 
in de dagelijkse praktijk met enthousiasme en bereidheid wordt gewerkt 
aan EBQI. 

Conclusie
Het grote aantal kansen op een fout, zoals we beschreven in het klinische 
scenario in de introductie, blijft bestaan. Om veilige processen te garan-
deren moeten we toe naar team gebaseerd interdisciplinair samenwerken 
waarbij de patiënt en zijn veiligheid centraal staat. Dit vraagt om zorgver-
leners met een intrinsieke motivatie en de competenties om EBQI zodanig 
toe te passen in hun praktijk dat voorkomen wordt dat een kans op een fout 
daadwerkelijk een fout wordt. 
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“ If you try to impose a new practice by simply telling the front line “Do 
this,” it will fail. To get people to embrace a practice, it has to be easy 
to use, adaptable to a variety of settings, and of obvious benefit. The 
other crucial thing is having senior people who practice what they 
preach.”

  (Atul Gawanded).
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PhD co-supervisor Dr. H. Vermeulen

PHD TRAINING Year Workload
(ECTS)

GENERAL COURSES

Practical Biostatistics 2011 1.1

Clinical Epidemiology 2011 0.6

BROK: Basic Course in Legislation and Organization for Clinical 
Researchers

2012 0.9

Clinical Data management 2013 0.2

Scientific writing in English for publication 2014 1.5

Oral presentations in English 2015 0.8

SPECIFIC COURSES

Developing a Cochrane Systematic Review 2008 0.3

JCI training: 5 Days, 5 Tools for accreditation, Quality Improvement, 
and Patient Safety

2009 1.0

Kaiser Permanente: Integration, Innovation, and Information 
Systems in Health Care 2010 1.0

Qualitative Health Research 2010 1.9

Radboud Summer School: Implementation Science in Health Care 2014 2.0

ORAL PRESENTATIONS

Workshop medication safety Symposium incidents in patient care, 
AMC, Amsterdam, the Netherlands.

2011 0.5

How to measure the safety of medication preparation and 
administration; Royal College of Nursing (RCN) Research 
Conference, Glasgow, Scotland

2014 0.5

Nursing handover; essential for continuity and safety of care
Symposium incidents in patient care, AMC, Amsterdam, the 
Netherlands

2014 0.5
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PHD TRAINING Year Workload
(ECTS)

POSTER PRESENTATIONS

Effects of Clinical Decision Support Systems on Practitioner 
performance and Patient Outcomes: an overview of systematic 
review findings Guidelines International Network Conference 
2009, Lisbon, Portugal.

2009 0.5

Quiet please! ‘Drug round tabards, are they effective and 
accepted?’ International Forum on Quality and Safety in Health 
Care, London, UK.

2013 0.5

(INTER)NATIONAL CONFERENCES

Guidelines International Network Conference 2009, Lisbon, 
Portugal

2009 0.75

International Forum on Quality and Safety in Health Care, London, 
UK.

2013 0.75

Royal College of Nursing (RCN) Research Conference, Glasgow, 
Scotland.

2014 0.75

SYMPOSIA

Symposium incidents in patient care, AMC, Amsterdam,  
the Netherlands

2013 0.25

Symposium incidents in patient care, AMC, Amsterdam,  
the Netherlands

2014 0.25

OTHER

Journal club and Research meetings
2011 - 
2013

1.0
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PHD TRAINING Year Workload
(ECTS)

TEACHING

Lecturing

Lecture on medication safety for nurses of the Emma Children’s 
hospital of the AMC

2011 0.25

Workshop medication safety at the VMS conference: ‘Safe care for 
sick children’

2011 0.25

Workshop medication safety at the Nursing conference, Ede 2011 0.25

Lecture on interruptions and safety for nurses of the ICU of the 
AMC

2013 0.25

Supervising 

Student supervision Bachelor theses Amsterdam School of Health 
Professionals (ASHP):
• Interruptions during medication preparation and administration
• Effective interventions for safe medication preparation and 

administration
• Optimization and standardization of nursing handover
• Implementation needs for a standardized nursing handover
• Structured nursing handover between departments.

2010 - 
2015

5.0
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DANKWOORD
Onderzoeken en publiceren doe je gelukkig niet alleen, daarom ben ik blij 
dat ik in dit deel van mijn proefschrift de ruimte heb om iedereen die aan 
mijn promotie heeft bijgedragen te bedanken. 

Mijn promotor Prof. Dr. Piet Bakker – onze eerste kennismaking was in 1998 
toen je me de kans gaf een digitale poliklinische diagnoseregistratie te 
realiseren in het EPD en ook daarna volgden nog vele andere gezamen-
lijke EPD projecten. Ik was blij verrast dat je me in 2008 vroeg om voor KPI 
te gaan werken, een keuze waar ik nooit spijt van heb gehad. Ook gaf je me 
de kans en de ruimte om naast mijn werk dit promotietraject aan te gaan. 
Je visie en kennis over de organisatie van de zorg en je vele ideeën over 
hoe het beter kan, waren een bron van inspiratie. Kortom, dank voor 17 jaar 
samenwerking en vertrouwen. 

Mijn co-promotor dr. Hester Vermeulen – de afgelopen 7 jaar zijn we inten-
sief samen opgetrokken. Met jou gedegen achtergrond in EBP en verpleeg-
kundig onderzoek, zijn we samen gaan pionieren in het onderzoek naar 
kwaliteit en veiligheid. Ik bewonder je energie en geduld om altijd weer 
op zoek te gaan naar manieren om de zorg te verbeteren en daar natuur-
lijk gedegen onderzoek aan te koppelen. Dank voor al je tijd, steun en 
vertrouwen van de afgelopen jaren. Ik heb veel van je geleerd en ik hoop 
dat we in de toekomst nog vaker samen leuke onderzoeken kunnen doen. 
  
Commissieleden – prof. dr. DA Legemate, prof. dr. M de Visser, prof. dr. SE 
Geerlings, prof. dr. AL Francke, dr. H Wollersheim en prof. dr. L Schoonhoven, 
hartelijk dank voor uw bereidheid om mijn proefschrift te beoordelen en 
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Alle AMC-ers en medeauteurs die op enigerlei wijze hebben meegewerkt 
aan één of meer van de onderzoeken - alle bijdragen groot of klein zijn 
onmisbaar en van onschatbare waarde bij de totstandkoming van onder-
zoek. Zonder jullie was dit proefschrift er niet geweest. Dank daarvoor!
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Lotte – onze intensieve samenwerking zal ik nooit vergeten en ik ben je 
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enorm dankbaar dat je ook na je vertrek naar Canada bereid bleef om 
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Minke en Ella – de apotheek is inmiddels een soort tweede thuis voor me. 
Dank voor de fijne samenwerking en ik hoop dat we nog veel samen blijven 
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Collega’s en oud collega’s bij KPI - de afgelopen 7 jaar heb ik met veel 
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menten en het uitje naar Artis waren een welkome en gezellige afleiding. 
Delphine, Patty (dank voor het nalezen!), Sjaak, Linda, Jolanda, Aleida, Ferry, 
Stephan, Astrid, Niki, Hanna, Lieke, Jan en ook alle oud collega’s; dank voor 
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Collega’s bij BKV en kernteam JCI –JCI perikelen, ‘mock surveys’ en de echte 
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