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Introduction
Pain has an adverse influence on patient 
experience in hospital, both physiologi-
cally and psychologically. Patients rate 
vomiting, incisional pain and gagging on 
endotracheal tubes as the least desirable 
outcomes of anaesthesia (Macario et al, 
1999). The particular issues relating to 
children were recognized in the National 
Service Framework for Children 
(Department of Health, 2004; Cramton 
and Gruchala, 2012). Barriers to the use 
of appropriate analgesia in children may 
include clinician perception that children 
do not experience pain in the same way as 
adults, and a lack of time available to 
ensure analgesia is sufficient following a 
procedure (Cramton and Gruchala, 
2012).

In 2002 two adverse clinical events of 
inadequate pain relief in children follow-
ing permanent pacemaker insertion were 
reported at the authors’ institution. It 
became clear that provision of analgesia 
during the procedure was inconsistent. 
This is particularly important as the chil-
dren have devices placed into pockets 
beneath the muscle, thus are exposed to 
the incisional pain which is so distressing 
(Macario et al, 1999). Similar inconsisten-
cies have been widely reported in the lit-
erature (Mathiesen et al, 2012).

The need to address this issue at the 
authors’ trust was identified by both the 
paediatric electrophysiologist and the 
anaesthetic lead for paediatric pain relief. 
The problem was quantified by accessing 
the paediatric anaesthetic cardiac catheter 
laboratory database. The actual analgesia 
documented as being provided to children 
was then noted. Provision of analgesia dur-
ing the operation, before the onset of 
severe pain, is not only preferable to 
patients, but may reduce later require-
ments (Moiniche et al, 2002).

An initial study of 40 patients showed a 
frequent lack of analgesia administered to 
this patient group perioperatively. The 
staff involved were from the anaesthetic 
department, paediatric department and 
the pain team. An audit was planned, with 
the support of the anaesthetic trainees and 
department.

The objective was to improve the pro-
vision of multimodal analgesia for chil-
dren undergoing permanent pacemaker 
insertion at Royal Brompton Hospital. It 
was hoped that all procedures would 

then be covered with optimum pain-
relieving agents. By collating informa-
tion on the analgesia received by children 
undergoing permanent pacemaker inser-
tion and presentation of results of repeat-
ed audit cycles the authors intended to 
improve prescription of analgesia for 
these cases (Figure 1). 

Method
This was a prospective, observational 
cohort study. It was a quality improvement 
audit registered with the audit department 
at the institution, so no additional ethical 
approval was necessary. 

Within the cardiac catheter laboratory, 
it was identified that the anaesthetist was 
responsible for prescription of analgesia 
for the permanent pacemaker procedure. 
Any intervention would therefore need to 
address the prescription and delivery of 
analgesia by the anaesthetist. 

Following the initial pilot-data collec-
tion, the intervention was the introduc-
tion of a set of guidelines for optimal 
administration of analgesics peroperatively 
when permanent pacemakers were being 
implanted in children. Re-audit of analge-
sia provision and presentation of results 
was planned in advance. 

Analgesia guidelines were developed and 
produced by the paediatric pain relief 
team following discussion with anaesthet-
ists, paediatric cardiologists, paediatric 
intensive care unit physicians and paediat-
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Using audit to improve provision of analgesia for 
insertion of permanent pacemakers in children

Pain has an adverse effect on the patient experience in hospital. The authors’ institution used audit to 
improve the use of analgesia in the paediatric population. 

The audit cycle was repeated five times. Using education and training the institution was able to 
improve analgesia provision. A significant reduction in the number of children receiving no analgesia was 
demonstrated. In addition no further adverse event forms were submitted. Using audit can be an effective 
way to improve delivery of quality care.

Figure 1. Audit cycle planned to address inconsistent perioperative analgesia provision.
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ric nursing staff. They used rectal (pr) and 
intravenous (iv) compounds so that they 
could be provided under anaesthesia. This 
avoided relying on potentially inconsistent 
oral provision during the preoperative peri-
od when children and families can be 
stressed. The guidelines suggested the com-
bined use of:
n	 Paracetamol 20 mg/kg (pr) – at the 

beginning of this process the intra-
venous product was not available. To 
avoid any confusion, a loading dose 
(40 mg/kg pr) was not used so that the 
situation did not arise of some chil-
dren receiving a loading dose while 
others did not, or inadvertent duplica-
tion of loading doses. Over time this 
was altered to paracetamol 15 mg/kg 
(iv) as a result of the introduction of iv 
paracetamol

n	 Diclofenac 1 mg/kg (pr or iv)
n	 Morphine 0.1 mg/kg (iv).
In addition to these systemic drugs, a 
change in the local anaesthetic agent used 
for infiltration by paediatric cardiologists 
was agreed. The longer acting agent, bupi-
vacaine (duration 6–8 hours), was provided 
rather than lidocaine. The development 
group felt that this regimen was most likely 
to provide effective analgesia in the imme-
diate postoperative period. Effective acute 
pain management is associated with an 
improved recovery profile.

The audit cycle then continued, with 
periodic presentation of results and on-
going staff education as to the required 
standards. Data were collected on a rolling 
basis from the anaesthetic charts, which 
were completed by the anaesthetist on 
duty and collated by the lead anaesthetist 

for paediatric pain relief. The number of 
cases, and those with no analgesia, basic 
analgesia, opioids and multimodal analge-
sia was routinely recorded in the anaes-
thetic catheter lab database. Adverse event 
forms generated from poor analgesia dur-
ing permanent pacemaker insertion were 
also collected. Failure to provide analgesia 
in the authors’ paediatric unit has long 
been considered an adverse event, and is 
treated as such.

The plan was to perform the initial audit 
over cycles of 1–2 years with intermittent 
presentation of results at the regular multi-
disciplinary clinical governance meetings 
(held monthly) and weekly departmental 
teaching sessions, as anaesthetists provid-
ing analgesia for permanent pacemaker 
insertion are reliably present at these meet-
ings. The authors aimed to both inform 
and educate staff as to their current prac-
tice, in a non-confrontational manner. 
During this period there were minimal 
changes in surgical practice and the range 
of analgesics available to anaesthetists was 
consistent. Statistical comparison was 
undertaken using a Chi squared test using 
SPSS v.19.

Results
Data were collected from 270 permanent 
pacemaker cases performed in the cardiac 
catheter laboratory over 96 months. These 
comprise 100% of cases carried out in this 
time. There were five chronological periods 
for the purposes of the audit cycle, with the 
number of cases carried out varying 
between periods. The analgesia given dur-
ing the procedures is shown in Table 1. 
Data were collected from all cases, with no 

missing data. Any omissions in data were 
routinely addressed within 1 month of 
administration of the anaesthetic.

The results demonstrate a significant 
decrease in the number of children receiv-
ing no analgesia in the fifth audit (6%) 
period compared to the first (25%) 
(P≤0.001). Furthermore, the use of a mul-
timodal analgesic technique increased over 
time. Comparing the fifth (61%) to the 
first (18%) audit period, an increased pro-
portion of children received opioid-sparing 
drugs (including paracetamol and non-
steroidal anti-inflammatory drugs), along 
with the long-acting opioids (usually mor-
phine) (P<0.001).

Although there were improvements in 
analgesia delivery in four of the five audit 
periods, this was reversed between the third 
and fourth periods. There were no further 
adverse event forms generated during any 
of the audit periods. 

Discussion
The results show that after five cycles of 
audit, this intervention (education and 
feedback) has significantly improved the 
delivery of multimodal analgesia to chil-
dren undergoing permanent pacemaker 
procedures. No further adverse event forms 
have been generated from poor analgesia 
following permanent pacemaker insertion 
in this paediatric unit. The authors believe 
this reflects an important and sustained 
improvement for children undergoing per-
manent pacemaker insertion.

In the shortest fourth period (12 months) 
compliance with practice guidelines dete-
riorated, potentially related to a reduced 
awareness of the issues as the generally 

	 Period 1	 Period 2	 Period 3	 Period 4	 Period 5  
	 no. (%) of cases	 no. (%) of cases 	 no. (%) of cases 	 no. (%) of cases 	 no. (%) of cases

Duration review (months)	 18	 18	 24	 12	 24

No of permanent pacemaker cases	 40	 34	 74	 33	 89

Average no of permanent pacemaker cases/month	 2.2	 1.9	 3.5	 2.8	 4.2

No analgesia provided	 10 (25)	 6 (17)	 4 (5)	 5 (15)	 5 (6) *

Paracetamol +/- non-steroidal anti-inflammatory drugs	 17 (43)	 26 (76)	 71 (91)	 28 (85)	 84 (94) *

Long-acting opioids (morphine) 	 14 (35)	 15 (44)	 44 (59)	 3 (9)	 57 (64) *

Long-acting opioids + opioid sparing†	 7 (18)	 14 (41)	 41 (55)	 3 (9)	 55 (61) *

* P<0.001, period 5 cf 1; † opioid sparing = paracetamol + non-steroidal anti-inflammatory drugs

Table 1. The number of permanent pacemaker insertion cases performed and the analgesia given over audit periods from 
January 2002
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provision than, for example, throughput or 
antibiotic prophylaxis, it is possible for 
analgesic standards to slip in relation to 
antibiotic administration. Time from an 
education episode is also known to affect 
skill retention. This has been observed 
when assessing maintenance of resuscita-
tion skills, which requires at least annual 
revision (Nicol et al, 2011). The authors 
have demonstrated the need (using both 
formal meetings and individual feedback) 
for similar maintenance when considering 
the provision of analgesics.

The authors have confirmed the audit 
cycle to be both integral and effective as a 
tool in improving the quality of delivered 
care. In this paediatric population effective 
analgesic drug provision was enhanced by 
providing a simple and consistent message 
regarding optimal practice, and ensuring 
feedback and education on current prac-
tice to those involved in permanent pace-
maker insertion. In choosing a single set of 
guidelines the authors decided to follow 
the so called KISS principle (keep it simple 
stupid). This was eloquently described in 
the 1960s by ‘Kelly’ Johnson of aeronauti-
cal engineering fame. He pointed out that 
systems work best when they are simple, 
and unnecessary complexity is avoided. 
However, this has been appreciated for 
much longer than that, with Leonardo Da 
Vinci (1452–1519) stating that simplicity 
is the greatest complexity. The authors do 
not suggest that this analgesic regimen is 
the only one (or even necessarily the best), 
rather that a robust system that everyone 
can ‘buy into’ is likely to have the greatest 
impact (Nicholl, 2005). They therefore 
chose a very simple regimen (paracetamol 
+ non-steroidal anti-inflammatory drug + 
long-acting opioid) and provided easy to 
remember doses, in a single A4 format. 

improved practice focused minds else-
where. This was reversed in the final peri-
od (24 months). This fluctuation in stand-
ards may be interpreted as highlighting the 
need for repeat audit to keep important 
clinical standards in the minds of all clini-
cians, including anaesthetists. With 
increasing numbers of guidelines to be 
remembered, staff may well inadvertently 
focus only on areas that are of particular 
interest to them. Thus repeated feedback 
on a regular basis is likely to be necessary. 
This was achieved, not only through the 
regular audit and consultant staff meet-
ings, but also by specific e-mail returns to 
anaesthetists providing data for individu-
als in an anonymised manner. This, in 
particular, appeared to demonstrate to the 
group the variation in practice by a small 
number of staff.

However, it is also possible that the 
enhanced delivery of simple analgesics 
(paracetamol and non-steroidal anti-
inflammatory drugs) in the previous peri-
ods encouraged anaesthetists to believe that 
opioids could be ‘spared’ to the extent that 
they were not required. The later increase 
during the last audit period might there-
fore suggest that teams now used to effec-
tive pain management in this group found 
this not to be true. However, the small 
reduction in simple analgesic use in the 
same period would tend to refute this, sug-
gesting staff had a reduced level of vigilance 
as regards analgesia provision in this peri-
od. Along with raised expectations and 
internal standards of acceptable levels of 
discomfort following a procedure, the final 
period again showed an increased opioid 
use. While the reason for deviation from 
guidelines was not a part of the audit 
undertaken, individual discussions have 
occurred. These have highlighted the fact 
that not all individuals had focused on the 
issues of longer term analgesia during an 
anaesthetic, considering this to be more the 
remit of paediatric staff. Such informal 
discussions are useful and support more 
formal governance meetings in the ongo-
ing continuing professional development 
within the department.

There appears to be some association 
between the number of cases performed in 
an audit period and the quality of analgesia 
given. Permanent pacemaker procedures 
are relatively rare in children when com-
pared to the adult population, but the 

authors’ hospital is a relatively high volume 
centre for this work (Silvetti et al, 2006). 
When case numbers were high, analgesic 
provision appeared more comprehensive. 
Explanations for this may include greater 
familiarity with both the paediatric perma-
nent pacemaker analgesic prescribing 
guidelines and strategies for delivering this 
when individual anaesthetists were dealing 
with increased caseloads. 

There are limitations to this audit, but 
the authors wanted a robust dataset from 
routinely collected data (when audits are 
undertaken intermittently it is common 
for practice to improve for the duration of 
the audit time alone). Therefore, the data 
are not correlated with pain scores, which, 
as in many environments (Kavanagh and 
Watt-Watson, 2007), are collated less con-
sistently in the authors’ institution than are 
details of the agents administered during 
an anaesthetic. Because of this the authors 
can make no certain comment on improve-
ment in pain management. However, as 
time of the audit periods progressed there 
were no further reported adverse events of 
inadequate analgesia. While the authors 
believe this reflects the improved analgesic 
provision in the catheter laboratory, they 
do accept that it could also be the result of 
reluctance on the part of clinicians to 
report bad outcomes in the cases they have 
managed. However, permanent pacemaker 
procedures in children are undertaken on a 
list immediately before a routine pain relief 
round on the paediatric ward and no fur-
ther episodes of particularly poorly con-
trolled pain have been noted during these 
rounds.

A major problem when attempting to 
maintain changes in practice is the belief 
structure of the teams involved. Thus, if 
teams put a lower priority on analgesia 

LEARNING POINTS
n	 Management of pain is crucial as it is known to have adverse effects both physiologically and 

psychologically.

n	 Guidelines have been produced in many settings worldwide, but adherence to such guidelines cannot 
be assumed to be occurring in an optimum fashion.

n	 Guideline overload can occur and departments will need to prioritize their activity.

n	 These data demonstrate the importance of continued, feedback to relevant staff if optimum 
analgesic delivery is to be achieved.

n	 Feedback should occur in both formal and informal settings, but always maintaining a non-
confrontational approach.
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This was a guideline, not a protocol, and 
anaesthetists were free to deviate from it 
(particularly in regard to the specific long-
acting opioid). However, the authors 
found that this simple regimen encour-
aged compliance, with staff finding it easy 
to engage with.

The authors believe that these results 
emphasize the key importance of educa-
tion in improving the quality of a service. 
The audit cycle is an integral part of this 
and should be embedded in clinical prac-
tice. However, continued efforts are 
required to ensure sustained improvement 
in practice as focus shifts to areas where 
practice is less good. BJHM
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Improving the quality of health care is what health 

professionals want. Higher quality health care has 

multiple benefits including error reduction, improved 

patient safety, shorter patient stays and financial savings. 

According to the General Medical Council (2009), it is 

the responsibility of health-care professionals to strive for 

quality: ‘You must work with colleagues and patients to 

maintain and improve the quality of your work and pro-

mote patient safety. In particular, you must:…(c) take 

part in regular and systematic audit and (d) take part in 

systems of quality assurance and quality improvement.’

Alongside a personal responsibility, quality in health 

care has been a high priority at an organizational level as 

outlined in Lord Darzi’s (2008) NHS Next Stage Review: 

High Quality Care for All. A wide range of national ini-

tiatives and resources is geared towards improving the 

quality of health care including QIPP (Quality, 

Innovation, Productivity, Prevention), a national frame-

work to guide the NHS in delivering higher quality care 

cost efficiently, and local quality observatories, which 

assist in developing and measuring local quality indica-

tors to facilitate comparison and improvement of serv-

ices across the country. 
Clinical audit is a long and established method of 

improving quality of health care in the NHS. It involves 

assessment of current care against best practice, imple-

menting an intervention to improve performance and a 

repeat assessment to see if best practice is being met. 

There are a large number of national audits in place that 

allow hospitals, departments and health-care profession-

als to gauge their performance across the board and 

improve where necessary. 
It is understandable that junior doctors have long been 

involved in clinical audit as an attempt to improve the 

quality of health care. Although well established, clinical 

audit has a number of problems in practice. Junior doc-

tors have doubts about the benefits of audit. A survey of 

foundation doctors in a south east England trust by Cai 

et al (2009) showed that doctors were equivocal towards 

the potential benefits of their audits and felt that there 

was not enough support to pursue audits in areas of spe-

cialist interests. Gnanalingham et al (2001) reviewed 213 

audits carried out over a year in a teaching hospital in the 

UK, and found that 16% of those audits were ‘non audits’ 

such as literature reviews or research projects, illustrating 

poor understanding among doctors of the audit process. 

Furthermore, in less than a quarter of audits was the cycle 

completed by re-auditing, rendering practice improve-

ment ineffective. There is a great need for a different 

approach to improve the quality of health care. 

Quality improvement: a solution for change
An alternative solution is quality improvement. Quality 

improvement can be defined as a structured analysis of 

a system’s performance with a view to improvement. 

While the purpose of audit falls within the realms and 

scope of quality improvement, the strategy and approach 

is different as illustrated in Table 1. It provides an attrac-

tive opportunity for doctors wanting to see change in 

their practice because of its flexibility and less onerous 

methodology compared to audit.

This review highlights the background of quality 

improvement, gives a guide to its constituents, and pro-

vides hospital doctors with information to get started.

Origins in industry
Three key figures are widely recognized for the devel-

opment of quality improvement: Walter Shewhart, W. 

Edwards Deming and Joseph Juran. Although all three 

were instrumental in the use of quality improvement 

today, Walter Shewhart is recognized as one of the earli-

est pioneers.

Quality improvement

Dr Reuben Arasaratnam is Resident Physician in the Department of Internal 

Medicine, University of North Carolina, Chapel Hill, NC 27514, United States 

(reuben.aras@doctors.org.uk) 

Quality improvement in health care is a structured analysis of a health-care system with a view to improving 

its performance. This review describes the history of quality improvement and its growing application in health 

care. It gives further information for doctors wanting to participate.  

	 Audit	 Quality	improvement	project

Focus	of	project	 Data	collection	to	look	at	 Making	change	

	 current	practice

Data	collection	 Retrospective		 Retrospective	and	prospective

Sampling	size	 Large	 Variable,	based	on	convenience		

	 	 and	purpose

People	involved	 Usually	a	few	health-care	 Multi-collaborative	approach	

	 professionals	 essential

No.	of	cycles	in	process	Usually	one	 More	than	one

Time	between	cycles	 Months	or	years	 Days,	weeks,	months	or	years

Origin	of	audit	topic	 National	and	hospital	standards	 National	and	hospital	standards

	 	 Issues	in	local	practice

	 Department	and	senior	led	 Trainee	led	

Table 1. The difference in approach between audit and quality 

improvement projects
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Airway management in the intensive 

care unit has a higher incidence of 

complications compared to theatre 

anaesthesia (Schwartz et al, 1995; Jaber et 

al, 2006). The complications include 

failed intubation, oesophageal intubation, 

hypoxia, need for cricothyroidotomy, 

hypoxic brain injury and death. The 

Fourth National Audit Project (NAP4) of 

the Royal College of Anaesthetists in con-

junction with the Difficult Airway Society 

(Cook et al, 2011) was designed to iden-

tify the incidence of major complications 

of airway management within the theatre 

environment, the intensive care unit and 

the emergency department.
NAP4 project leads set up a network of 

local reporters in all anaesthetic depart-

ments and most intensive care units and 

emergency departments in UK NHS hos-

pitals. The aim was to identify the nature 

of major complications of airway manage-

ment in each of the three environments 

and develop a registry to collect and report 

on these cases over a 12-month period. A 

multi-speciality expert review panel exam-

ined the submitted reports and in each 

case the factors that potentially contribut-

ed to the event were identified.
In total 184 airway incidents were 

included in the audit, 38 of which resulted 

in patient death. Importantly the authors 

estimated that up to 75% of incidents 

could have been missed by this audit as a 

result of poor reporting. Nearly 20% 

(36/184) of airway incidents occurred in 

the intensive care unit. Of the 36 cases, 18 

resulted in the death of the patient and 

four resulted in significant neurological 

injury (61% of cases in total). This com-

pares unfavourably with the outcome of 

major airway complications during anaes-

thesia in theatres, where 14% resulted in 

death or significant neurological injury. 

The NAP4 project authors suggested 

factors that might contribute to the 

increased mortality and morbidity in the 

intensive care unit population and sepa-

rated these into patient, equipment, 

staffing and training, and environmental 

factors.

Patient factors
Critically ill patients lack the normal 

physiological reserve, leading to very 

rapid hypoxaemia during induction of 

anaesthesia. Pre-treatment with high con-

centration oxygen is often ineffective or 

not tolerated, the stomach is generally 

full and the patient often requires urgent 

intubation in sub-optimal conditions. 

Patients frequently have complicated air-

ways, e.g. trauma, burns, head and neck 

surgery. These patients require careful 

planning of any airway intervention. 

Accidental extubation is also a recognized 

complication of airway management in 

the intensive care unit. In NAP4 47% of 

those who suffered complication during 

airway management in the intensive care 

unit were obese, which increases the inci-

dence of failed intubation and makes 

airway management more difficult (Juvin 

et al, 2003). 

Equipment factors
The equipment available to assist in air-

way management is often not as compre-

hensive in intensive care units as in operat-

ing theatres. Most notably capnography, 

used for the identification of end-tidal 

CO2 to confirm successful endotracheal 

intubation, is less routinely used in the 

intensive care unit. Four of the reported 

cases (three of which resulted in death or 

severe hypoxic brain injury) were caused 

by unrecognized oesophageal intubation 

and capnography was not used. Fourteen 

cases of death or significant brain damage 

were secondary to tube displacement 

where capnography was not in use, likely 

resulting in a delay in recognizing the 

problem.

Staffing and training factors
Owing to changes in training and staffing 

intensive care units are staffed by doctors 

who do not always possess advanced air-

way skills. The nursing staff who care for 

the patients are generally not as experi-

enced in airway management as those who 

work in theatres. Airway incidents in the 

intensive care unit often occur out of 

hours where senior presence is frequently 

lacking because of working practices.

Environmental factors
Intensive care units are frequently not 

designed for the purpose of airway man-

agement, lacking space and having poor 

lighting.
The NAP4 authors issued a series of 

recommendations in light of these find-

ings to guide ongoing management of 

airways in the intensive care unit. Table 1 

gives a brief summary of the recommenda-

tions and reasoning behind them.

*Dr Kate Flavin is CT2 Anaesthesia, Barnet 

General Hospital, London, *Dr Jamie 

Hornsby is ST2 Medicine, University College 

Hospital, London, Ms Jennifer Fawcett is 

Senior Staff Nurse, University College London 
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Care Medicine, University College London 
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Structured airway intervention improves safety of 

endotracheal intubation in an intensive care unit

Each year the Royal College of Anaesthetists undertakes a national audit project of procedures and practices 

within the specialty that have the potential to be associated with significant morbidity and mortality. The 

fourth National Audit Project (NAP4), endorsed by the Difficult Airway Society, audited advanced airway 

management and its complications in general theatres, labour wards, critical care units and emergency 

departments. The NAP4 data allowed the authors to benchmark their own practice against national standards. 

Using the recommendations in NAP4 they developed a quality improvement intervention to improve airway 

assessment and tracheal intubation procedures. The authors used a multidisciplinary team approach to 

training, improving resources and adopting new working practices, which resulted in improved endotracheal 

intubation technique, and embedded new practice and a new departmental training programme.
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Introduction
Antimicrobial prescribing is linked to key issues in infection control and patient safety (Davies, 2013). Inappropriate pre-
scribing and health-care-associated infec-
tions place a strain on already overbur-
dened clinical microbiology departments. 

Antimicrobial stewardship aims to improve prescribing patterns in an attempt to minimize antimicrobial resistance and health-care-associated infections. In the UK this is carried out using a ‘Start Smart – Then Focus’ approach as set out by the Department of Health’s Advisory Committee on Antimicrobial Resistance and Healthcare Associated Infection (2011). 
The ‘Start Smart – Then Focus’ approach takes into consideration local resistance patterns and in the UK, many hospitals have set up local prescribing guidelines on hospital intranet systems for clinicians to access before contacting on-call microbiol-

ogy services. However, with the frequent changeover of doctors across the UK and limited time for training during induction periods, doctors are not always familiar with the services available to them at each trust. Furthermore, with each trust relying on local and very often widely contrasting IT systems, the ability to access these serv-
ices and guidelines often remains confus-
ing for new doctors. 

There remains a need to highlight these resources, while simultaneously demon-
strating how to access services, using a concise and structured approach. Traditionally, this has been achieved using slideshow presentations at induction, often with an overload of scripted infor-
mation but lacking in interactive and real-
time demonstrations.

This project aimed to create a tool to promote antimicrobial stewardship and its components while highlighting to doctors new to a trust how to navigate the local IT system in order to access online antimicro-
bial services more effectively. 

Identifying a solution
With the idea being to create a memora-
ble, concise and instructive presentation avoiding the traditional format of a factual overloaded slideshow presentation, the authors felt that creating a concise video presentation would offer the best chance of achieving this (Figure 1). 

The video began with an introduction to the concept of antimicrobial steward-
ship followed by a simulated conversation between a junior doctor and a consultant microbiologist. During this conversation the junior doctor was portrayed as not being familiar with the ‘Start Smart – Then Focus’ approach revealing the risks 

to patient care and infection control. It then moved to a presentation, created using Prezi (www.prezi.com), centred around the ‘Start Smart – Then Focus’ approach (Figures 2 and 3), highlighting key issues of infection control and ways to access local online antimicrobial guide-
lines. This included a breakdown of the Department of Health’s guidance (Figure 
4) (Department of Health Advisory Committee on Antimicrobial Resistance and Healthcare Associated Infection, 2011) into:

‘Starting Smart’
1. Not starting antibiotics unless there is 

clinical evidence of bacterial infection
2. Obtaining blood cultures first before 

starting antimicrobial therapy
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Promoting antimicrobial stewardship:  
using video tools for junior doctors’ induction

Antimicrobial prescribing is linked to key issues in infection control and patient safety. This article presents a novel video tool for junior doctors promoting antimicrobial stewardship, and thus safe antimicrobial prescribing, through improved awareness of local information technology systems.

Figure 3. Screenshot of the animated characters 
discussing the wider role of antimicrobial 
stewardship.

Figure 1. Screenshot of the opening scene of the 
video.

Figure 2. Screenshot showing two characters 
discussing the ‘Start Smart – Then Focus’ 
guidance.

BJHM_106_108_QI_antimicrob.indd   106

31/01/2014   15:11

uality i

Introduction
Antimicrobial prescribing is linked to key issues in infection control and patient safety (Davies, 2013). Inappropriate pre
scribing and health-care-associated infec
tions place a strain on already overbur
dened clinical microbiology departments. 

Antimicrobial stewardship aims to improve prescribing patterns in an attempt to minimize antimicrobial resistance and health-care-associated infections. In the UK this is carried out using a ‘Start Smart – Then Focus’ approach as set out by the Department of Health’s Advisory Committee on Antimicrobial Resistance and Healthcare Associated Infection (2011). 
The ‘Start Smart – Then Focus’ approach takes into consideration local resistance patterns and in the UK, many hospitals have set up local prescribing guidelines on hospital intranet systems for clinicians to access before contacting on-call microbiol

ogy services. However, with the frequent changeover of doctors across the UK and limited time for training during induction periods, doctors are not always familiar with the services available to them at each trust. Furthermore, with each trust relying on local and very often widely contrasting IT systems, the ability to access these serv
ices and guidelines often remains confus
ing for new doctors. 
Dr Savvas Hadjiphilippou
Clinical Fellow in Renal Medicine in the 
Department of Nephrology, 
Elizabeth Odogwu is Specialty Trainee 
in General Practice in the Department of 
Trauma, Emergency and Acute Medicine and 
Dr Dakshika Jeyaratnam
in Medical Microbiology in the Department 
of Medical Microbiology,, King’s College 
Hospital, London SE5 9RS

Correspondence to: Dr S Hadjiphilippou 

using video tools for junior doctors’ induction
Antimicrobial prescribing is linked to key issues in infection control and patient safety. This article presents a novel video tool for junior doctors promoting antimicrobial stewardship, and thus safe antimicrobial prescribing, through improved awareness of local information technology systems.
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Medical students and junior doctors 
are leading change in health care 
to improve the experience of patients in hospitals across the UK. A grow-

ing number of students and junior doctors joining the Institute for Healthcare Improvement Open School for Health Professions, which provides free online courses to health-care professional students anywhere in the world. The courses cover health-care quality, patient safety and lead-
ership – all of which improve employability.

Knowing how and where to begin a leadership journey can be daunting. This article introduces the Institute for Healthcare Improvement Open School, outlines courses available and their con-
tent, and gives an overview of how anyone can begin organizing a community to improve health care at their hospital.

Health-care quality and leadership: why now?
The government has tasked the Department of Health with saving £20 billion by 2015 

while simultaneously improving the quali-
ty of delivered care (Department of Health, 2009). Junior doctors and medical students should be encouraged to take a proactive role in this challenge as they can bring fresh insights to improving health care. However, instead of encouragement, many junior doctors face barriers that hinder their involvement in patient safety and quality improvement (Hawkes, 2009), including lack of senior support and cooperation, and a punitive culture (Kroll et al, 2008). 
In March 2012, the General Medical Council published Raising and acting on 

concerns about patient safety (General Medical Council, 2012a) and Leadership 
and Management for all doctors (General Medical Council, 2012b). These profes-
sional guidelines underscore the duty of doctors to report and address patient safe-
ty concerns and to make recommenda-
tions on tackling efficiency, productivity and inequality in resource allocation respectively. The Institute for Healthcare Improvement Open School offers junior doctors the opportunity to deliver those guidelines in practice. 

What is the Institute for Healthcare Improvement Open School?
The Institute for Healthcare Improvement Open School is an international, interdis-
ciplinary community with a mission to: ‘Advance health care improvement and patient safety competencies in the next generation of health professionals world-
wide’ (Institute for Healthcare Improvement, 2012a).

The Institute for Healthcare Improvement is a US-based, non-profit think tank that has helped transform the quality and safety of health organizations across the globe. The Institute for Healthcare Improvement has motivated and built the will for change in health-care professionals, has identified 

and tested models of care in partnership with both patients and health-care profes-
sionals, and has ensured the broadest pos-
sible adoption of best practices. 

‘Students’ of the Institute for Healthcare Improvement Open School include every-
body with an interest in improving health-
care quality and safety. The Institute for Healthcare Improvement Open School courses can be accessed online at any time. Students can work individually, in a com-
munity by starting an interest group of their own locally, or by connecting with the wider international community of like-minded others.

The Institute for Healthcare Improvement Open School offers three inter-related learning opportunities: com-
munity networks, curriculum content and experiential learning (Figure 1).

The curriculum content has been written by health-care quality improvement experts who form the Institute for Healthcare Improvement Open School faculty and is delivered via online modules covering: qual-
ity improvement, patient safety, patient- and family-centred care, leadership, and managing health-care operations (Institute for Healthcare Improvement, 2012b). Students acquire the relevant knowledge to help them understand why errors occur and enable them to identify opportunities to minimize health-care harm. 
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Leading change in health-care quality with the Institute for Healthcare Improvement Open School
The Institute for Healthcare Improvement Open School for Health Professions is an international organization that provides the next generation of health-care leaders with the skills to lead improvement in health care. This article discusses how doctors can get involved and implement change at their hospital.

Figure 1. The three inter-related opportunities of 
the Institute for Healthcare Improvement Open 
School.
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ined the submitted reports and in each 

case the factors that potentially contribut-

ed to the event were identified.
In total 184 airway incidents were 

included in the audit, 38 of which resulted 

in patient death. Importantly the authors 

estimated that up to 75% of incidents 

could have been missed by this audit as a 

result of poor reporting. Nearly 20% 

(36/184) of airway incidents occurred in 

the intensive care unit. Of the 36 cases, 18 

resulted in the death of the patient and 

four resulted in significant neurological 

injury (61% of cases in total). This com-

pares unfavourably with the outcome of pares unfavourably with the outcome of 

major airway complications during anaes-

thesia in theatres, where 14% resulted in 

death or significant neurological injury. 

The NAP4 project authors suggested 

factors that might contribute to the 

increased mortality and morbidity in the 

intensive care unit population and sepa-

rated these into patient, equipment, 

staffing and training, and environmental 

Patient factors
Critically ill patients lack the normal 

physiological reserve, leading to very 

rapid hypoxaemia during induction of rapid hypoxaemia during induction of 

anaesthesia. Pre-treatment with high con-

centration oxygen is often ineffective or 

not tolerated, the stomach is generally 

full and the patient often requires urgent 

intubation in sub-optimal conditions. 

Patients frequently have complicated air-

ways, e.g. trauma, burns, head and neck 

surgery. These patients require careful 

planning of any airway intervention. 

Accidental extubation is also a recognized 

complication of airway management in 

the intensive care unit. In NAP4 47% of the intensive care unit. In NAP4 47% of 

those who suffered complication during 

airway management in the intensive care 

unit were obese, which increases the inci-

dence of failed intubation and makes 

airway management more difficult (Juvin 

et al, 2003). 

Equipment factors
The equipment available to assist in air-

way management is often not as compre-

hensive in intensive care units as in operat-

ing theatres. Most notably capnography, 

used for the identification of end-tidal 

CO2 to confirm successful endotracheal 

intubation, is less routinely used in the 

intensive care unit. Four of the reported 

cases (three of which resulted in death or 

severe hypoxic brain injury) were caused 

by unrecognized oesophageal intubation 

and capnography was not used. Fourteen 

cases of death or significant brain damage 

were secondary to tube displacement 

where capnography was not in use, likely 

resulting in a delay in recognizing the 

problem.

Staffing and training factors
Owing to changes in training and staffing 

intensive care units are staffed by doctors 

who do not always possess advanced air-

way skills. The nursing staff who care for 

the patients are generally not as experi-

enced in airway management as those who 

work in theatres. Airway incidents in the 

intensive care unit often occur out of intensive care unit often occur out of 

hours where senior presence is frequently 

lacking because of working practices.

Environmental factors
Intensive care units are frequently not 

designed for the purpose of airway man-

agement, lacking space and having poor 

lighting.
The NAP4 authors issued a series of The NAP4 authors issued a series of 

recommendations in light of these find-

ings to guide ongoing management of ings to guide ongoing management of 

airways in the intensive care unit. Table 1

gives a brief summary of the recommenda-

tions and reasoning behind them.

Structured airway intervention improves safety of 

endotracheal intubation in an intensive care unit

Each year the Royal College of Anaesthetists undertakes a national audit project of procedures and practices 

within the specialty that have the potential to be associated with significant morbidity and mortality. The 

fourth National Audit Project (NAP4), endorsed by the Difficult Airway Society, audited advanced airway 

management and its complications in general theatres, labour wards, critical care units and emergency 

departments. The NAP4 data allowed the authors to benchmark their own practice against national standards. 

Using the recommendations in NAP4 they developed a quality improvement intervention to improve airway 

assessment and tracheal intubation procedures. The authors used a multidisciplinary team approach to 

training, improving resources and adopting new working practices, which resulted in improved endotracheal 

intubation technique, and embedded new practice and a new departmental training programme.
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Leading change in health-care quality with the Institute for Healthcare Improvement Open School
The Institute for Healthcare Improvement Open School for Health Professions is an international organization that provides the next generation of health-care leaders with the skills to lead improvement in health care. This article discusses how doctors can get involved and implement change at their hospital.
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Introduction
The medical admission unit is usually very 
busy. It typically functions as a short stay 
ward where patients with suspected acute 
medical problems seen in primary care or 
the emergency department are assessed, 
treated and either discharged home or 
transferred to a medical ward for further 
care. Owing to nationally instituted tar-
gets associated with patient stay in the 
emergency department beyond 4 hours 
(Department of Health, 2000; Guly and 
Higginson, 2011), there is continuous 
pressure to move patients off the medical 
admission unit to allow for new admis-
sions. As a consequence, patients in the 

medical admission unit risk being moved 
off the ward without an opportunity for 
appropriate handover.

The quality of patient handover is now 
of growing concern within the NHS fol-
lowing the implementations of the 
European Working Time Directive for 
doctors in training where reduced work-
ing hours has lead to increasing shift 
patterns. In the General Medical 
Council’s 2012 national survey of doc-
tors in training, one in four of all doctors 
expressed that arrangements for hando-
ver are either informal or not in place at 
all. The Royal College of Physicians and 
the British Medical Association have 
both released documents related to 
handover (British Medical Association, 
2004; Royal College of Physicians, 
2011). They express how effective hando-
ver optimizes patient safety during 
changes between clinical teams, reduces 
duplication, and is an effective teaching 
and learning opportunity.

The hospital in which all authors were 
working has a 34-bed medical admission 
unit ward. This did not have a standard 
process for handover, which raised con-
cerns about patient safety. Initially a sur-
vey was conducted that asked doctors at 
this hospital about their experience of 
handover between the medical admission 
unit and a general medical ward (Figure 1). 

A total of 21 responses were received from 
medical ward doctors and eight responses 
from medical admission unit doctors. On 
average, each week, three patients arrived 
onto a general medical ward before any 
handover was received. A further two 
patients arrived without any handover at 
all. Ward doctors felt rushed to receive 
handover on half the occasions. With 
patients moving so quickly at times, medi-
cal admission unit doctors reported they 
had never even met a third of patients they 
were expected to hand over. Often hand-
over was left as the last job of the day – a 
third of all handovers occurred after 4 pm, 
with the day shift finishing at 5 pm. Ward 
doctors would subsequently be expected to 
stay after hours to carry out tasks resulting 
from late handover, extending the working 
hours for trainees.
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Improving patient handover between teams using a 
business improvement model: PDSA cycle

Background: Medical admission units are continuously under pressure to move patients off the unit to 
outlying medical wards and allow for new admissions. In a typical district general hospital, doctors working 
in these medical wards reported that, on average, three patients each week arrived from the medical 
admission unit before any handover was received, and a further two patients arrived without any handover 
at all. A quality improvement project was therefore conducted using a ‘Plan, Do, Study, Act’ cycle model for 
improvement to address this issue.
Method: P – Plan: as there was no framework to support doctors with handover, a series of standard 
handover procedures were designed. D – Do: the procedures were disseminated to all staff, and championed 
by key stakeholders, including the clinical director and matron of the medical admission unit.
Results: S – Study: Measurements were repeated 3 months later and showed no change in the primary end 
points. A – Act: The post take ward round sheet was redesigned, creating a checkbox for a medical admission 
unit doctor to document that handover had occurred. Nursing staff were prohibited from moving the patient off 
the ward until this had been completed. This later evolved into a separate handover sheet. Six months later, a 
repeat study revealed that only one patient each week was arriving before or without a verbal handover.
Conclusions: Using a ‘Plan, Do, Study, Act’ business improvement tool helped to improve patient care.

Ward doctor questionnaire

1. How many verbal handovers from the medical  
 admission unit team have you received this  
 week?

2. How many times this week has a patient arrived  
 to the ward during working hours (9–5 pm)

 a. before a verbal handover?

 b. without a verbal handover?

3 a. How many times this week have you received  
 handover from the medical admission unit  
 team after 4 pm?

 b. How many times have you been requested to  
 do a job for the patient (review/chase blood  
 test/chase investigation result/handover to  
 on-call) after 4 pm?

4. How many times this week have you felt rushed  
 to receive handover by your ward seniors (for  
 example during ward round)?

Medical admission unit doctor questionnaire

1. How many verbal handovers to the ward have  
 you done this week?

2. How many times did you handover a patient  
 without actually meeting the patient on the  
 post take ward round?  

Figure 1. Questionnaire exploring the handover 
experience between the medical admission unit 
doctor and the medical ward doctor.
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The authors subsequently carried out a 
quality improvement project that aimed to 
improve patient handover between the 
medical admission unit and the medical 
wards. Several tools within the Medical 
Leadership Competency Framework were 
used, as set out by the Institute for 
Innovation and Improvement and the 
Academy of Medical Royal Colleges 
(2010). This framework defines the leader-
ship competences that doctors need in 
order to become more actively involved in 
the planning, delivery and transformation 
of health services, skills which are now an 
integral part of a doctor’s training.

The primary objective was to ensure that 
all patients transferred to a medical ward 
had a clear handover before transfer, and 
the secondary objective was to increase 
trainees’ satisfaction in relation to the 
patient’s handover practice.

Method
A ‘lean thinking’ tool for improvement was 
used: the ‘Plan, Do, Study, Act’ cycle (Lord 
and Smith, 2012). 

Plan
A series of standard handover procedures 
was designed that directly addressed the 
negative outcomes of the survey and aimed 
to improve the handover process.

The four standard procedures to support 
doctors with handover are outlined in 
Figure 2.

Do
The authors began by carrying out a stake-
holder exercise, identifying all the people 
needed for support. This included all the 
consultants, junior doctors and nursing 
staff working in the medical department. A 
publicity campaign was undertaken adver-
tising the standard handover procedures 
which included face-to-face communica-
tion, group presentations, posters and 
emails to all stakeholders.

A SWOT analysis (assessment of the 
strengths, weaknesses, opportunities and 
threats) was carried out to help the authors 
to determine the weaknesses and threats. 
For example, the authors aimed to over-
come the inertia that so often limits change 
through the support of the clinical director 
of the medical admission unit, the medical 
director of the hospital and the matron of 
the medical admission unit – they chaired 
meetings with other staff members and 
distributed group emails to the medical 
department endorsing the need for hand-
over quality improvement and the poten-
tial effectiveness of the standard handover 
procedures.

Results
Study
Three months later, the survey was repeat-
ed. Only 13 responses were received from 
medical ward doctors and six responses 
from medical admission unit doctors. This 
revealed that ward doctors now almost 
never felt rushed to receive handover and 
that they were carrying out jobs after 4 pm 
for only a quarter of the cases. However, 
medical admission unit doctors reported 
they had still never met a quarter of the 
patients they handed over. In addition, 
there was no change in the average number 
of patients arriving each week before (three 
patients per doctor) and without (two 
patients per doctor) a handover.

Act
As the four standard handover procedures 
had had limited effect, new tools were 
introduced based on the feedback obtained 
from doctors and nurses. The authors real-
ized that the gatekeeper for transfer of the 
patient off the medical admission unit was 
the ‘post take ward round’ sheet, a docu-
ment completed by the medical admission 
unit team following the assessment of a 
new admission onto the unit by a consult-

ant – only with its completion could the 
nursing staff plan transfer. 

This sheet was therefore redesigned to 
include a check-box documenting that 
handover had occurred (Figure 3), and 
prohibiting transfer of a patient without its 
completion. This was again supported and 
publicised by the key stakeholders. As 
handover principles became embedded 
into hospital culture, a separate handover 
sheet later evolved which included a traffic 
light signal dictating the urgency of hand-
over tasks post transfer: red – immediately, 
yellow – same day, green – next day (as 
outlined in the Royal College of Physicians 
(2011a) Handover Toolkit). This allowed 
doctors to plan handover. 

Re-study
The procedure was re-measured 6 months 
later and received 15 responses from med-
ical ward doctors and five responses from 
medical admission unit doctors using the 
same questionnaire as before. The results 
were more impressive – on average, one 
patient each week arrived to the ward 
before a verbal handover, and one patient 
without a verbal handover at all (Figure 4). 
Medical admission unit doctors had met 
or received a senior handover of almost all 
patients before performing a ward hand 
over. Ward doctors almost never felt 
rushed to receive handover (Figure 5). 
(Surprisingly, ward teams were asked to 
carry out jobs for medical admission unit 
teams more frequently.) Although not for-
mally measured, the verbal feedback from 
junior doctors regarding handover was also 
more positive.

Discussion
Hospitals are always under pressure to 
respond to targets. To avoid the penalties 
associated with prolonged stay in the emer-
gency department, the medical admission 
unit is constantly under pressure to move 
patients off the unit to outlying medical 
wards to allow for new admissions.

A survey exploring the experience of 
handover between the medical admission 
unit and medical wards revealed that 
handover was poorly performed, raising 
concerns about patient safety. The latest 
General Medical Council (2012) survey 
highlighted lack of effective handover as 
one of the main concerns fed back by 
medical trainees. 

1. The general medical team should know the 
name and medical problems of every patient 
who is coming to their ward before their 
arrival

2. Ward doctors must be supported by consultants 
in taking time to receive handover

3. A patient should be handed over only by a 
doctor who met the patient on the senior led 
post take ward round or has received a clear 
handover from the reviewing senior

4. The medical admission unit team retains 
responsibility for the patient until the next day 
if a patient moves to the ward after 4pm. Any 
outstanding tasks should be undertaken by the 
medical admission unit team, unless the ward 
team are happy to help

Figure 2. The four standard procedures designed 
to support handover between the medical 
admission unit and the medical wards.
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