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Introduction
Audit plays an integral part in clinical 
governance and in health service profes-
sional training. Conventionally, audit data 
collection is done using paper proformas 
which are then manually transferred to 
electronic spreadsheets. However, this can 
be time consuming and inefficient. As 
with all paper-based systems, there are also 
issues regarding the quality of data collec-
tion, data storage and data loss. 

Use of cloud-based storage of data is 
now increasingly popular among both 
industrial and personal consumers and 
many service providers now offer this. All 
services are subscription based but some 
provide free storage systems and others 
provide fee-based services. Google Drive is 
a free online cloud-based storage service 
that also allows its users to create online 
questionnaires using a tool known as 
Google Forms. These questionnaires can 
then be distributed electronically to vari-
ous individuals involved in data collection 
for a particular audit.

This article suggests a novel technique 
using Google Drive to create an online 
form that serves as an audit proforma to 
facilitate audit data collection in both local 
and multicentre audit projects. 

Method
Setting up a Google account
Once an audit proposal has been registered 
and approved by the local audit depart-
ment, the first step is to set up a Google 
account. Go to https://accounts.google.
com/SignUp. Then enter details in the rel-
evant sections to create a Google account.

Any first and last name can be entered 
here. A good option is to use the word 
‘generic’ for both. Username selection is 
entirely up to the account holder. The 
authors suggest that the audit registration 
number is included in the username for 
identification and record keeping purpos-
es. This number can usually be obtained 
from the trust’s audit department once an 
audit is approved. 

Mobile number and an alternative email 
address are generally not required when 
entering details. Once the account holder 
is satisfied with the details entered, click-
ing ‘Next Step’ will generate the new 
Google account. 

Creating an audit proforma in 
Google Forms
Next, login to Google Drive via https://
drive.google.com using the new account 
username and password. By clicking on 
Create/Forms, an empty template will 
load (Figure 1). An audit proforma can 
now be developed using the tools availa-
ble. Various formats such as multiple-
choice or checkboxes can be configured 
using this tool. The template also allows 
the user to insert section headers or page 

breaks, allowing data input in a more sys-
tematic manner. Figure 2 shows a com-
pleted audit proforma using the template 
that is ready for data collection.

Patient list and data pseudo-
anonymisation 
After an audit proposal has been approved, 
a master spreadsheet containing patient 
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The use of Google Drive in clinical audit
Audit is an important aspect of clinical governance and of the training of health-care professionals. 
Conventional methods of audit data collection can be time consuming and inefficient. This article suggests a 
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Figure 1. An example of an empty form template.

Figure 2. An example of a completed electronic 
proforma ready for data collection.
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identifiable details such as hospital number 
or date of birth can be obtained from the 
audit department. This spreadsheet must 
then be anonymised or pseudo-ano-
nymised. Pseudo-anonymisation is often 
preferred as it allows audit data to be trace-
able and preserves the audit trail. A stand-
ard practice is to apply ‘series numbers’ 
which are unique to different patients. In 
the event that backtracking is needed, the 
series number documented in the profor-
ma can be crosschecked with the master 
spreadsheet. The master sheet must be kept 
on an NHS encrypted system to protect 
patient confidentiality, but data that have 
been anonymised or pseudo-anonymised 
can be stored on Google Drive. 

An example of a standard pseudo-ano-
nymisation technique is shown below.

Series number Example of hospital number
1 8123123
2 1231825
3 4528700

For pseudo-anonymisation of multicentre 
audits, designated codes specific to each 
hospital can be added to the series number 
to differentiate them as shown in Table 1.

Data collection 
Once the proforma has been created using 
the template, clicking ‘Send form’ on the 
bottom of the page allows a proforma 
hyperlink to be emailed to those individu-
als involved in data collection. Data sub-
mitted over time will then be stored in a 
central spreadsheet (Figure 3). Upon com-
pletion of data collection, the account 
holder can download the data in the form 
of a Microsoft Excel spreadsheet or any 
other desired format as shown in Figure 4. 

Discussion
The NHS is becoming increasingly com-
puterized and hospitals are moving towards 
paperless data collection and storage sys-
tems. This move is now being applied to 
the process of clinical audit with a few 
NHS trusts subscribing to fee-based online 
data systems such as the OC Meridian 
platform by Optimum Contact (www.
optimumcontact.com/), which also offers 
a robust security system.  

There is also now more collaboration 
between centres, both in clinical audit and 
research, and this makes the use of cloud-

based data systems increasingly relevant as 
they enable data to be entered and accessed 

via a centralized database by an approved 
user from any internet-enabled device. 

Royal Preston Hospital (PR)	 Royal Blackburn Hospital (BB)	 North Manchester General Hospital (NM)

Series number	 Hospital number	 Series number	 Hospital number	 Series number	 Hospital number

PR1	 201231	 BB1	 543234	 NM1	 666432

PR3	 444523	 BB2	 532123	 NM2	 342153

PR3	 322512	 BB3	 553212	 NM3	 657864
Hospital numbers used in this table are purely for example purposes and do not reflect actual patient details

Table 1. Example of pseudo-anonymisation of patient identifiable details for 
multicentre audits

Figure 3. Example of submitted data stored on a central spreadsheet.

Figure 4. Downloading audit data in the form of a Microsoft Excel spreadsheet or other formats. 
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However, in the case of pseudo-anonymisa-
tion, the means of identifying a patient 
from the data (e.g. patient list) must be 
kept in a manner in accordance with the 
Data Protection Act. In this case the authors 
recommend that this should be on an NHS 
password-protected encrypted computer. 

There are clear benefits to using the 
Google Drive system as an adjunct to pre 
existing NHS IT tools. Its use modernizes, 
streamlines and enhances the process of 
clinical audit. It also makes it easier for the 
audit team to adhere to the latest Caldicott 
principles regarding data sharing. As long 
as anonymisation is used and the other 
Caldicott guidelines are followed, using 
Google Drive does not fall foul of the Data 
Protection Act.

What are the potential 
limitations of this system?
Some trusts’ IT departments may block 
cloud-based database storage websites. The 
authors recommend that clinicians interest-
ed in using this service discuss this with the 
trust’s IT department to obtain approval. 

Finally, for data access and continuation 
of data collection purposes, it is advisable 
to give a copy of the new Google Drive 
login credentials to the local audit depart-

How does Google Drive 
streamline the process of audit 
data collection? 
Account users are able to create electronic 
audit proformas using the online tools avail-
able on its website. The hyperlinks to these 
proformas can then be distributed electroni-
cally via emails or embedded on a website. 
Clinicians involved in data collection can 
input data from any internet-enabled device 
using the hyperlink. These data are then col-
lated on a central spreadsheet stored on 
Google Drive that is only accessible by the 
account holder. The whole process elimi-
nates the need for using paper proforma, 
thereby saving cost. Data loss can also be 
prevented, as users are unlikely to be able to 
proceed with an online submission if a sec-
tion within the form is incomplete.

Does using Google Drive adhere 
to Caldicott principles? 
The Caldicott principles were developed in 
1997 by the chief medical officer Dame 
Fiona Caldicott and later modified by the 
Department of Health (2013). They were 
designed to address use of patient identifi-
able data within the NHS. These princi-
ples, in conjunction with the eight princi-
ples highlighted in the Data Protection Act 

1998 (Table 2), safeguard storage and use 
of patient data. When carrying out clinical 
audit or research it is essential that all those 
involved and all systems used act in accord-
ance with these guidelines, regardless of the 
type of data collection system used. By fol-
lowing their trust’s clinical audit protocols, 
audit leads and participants are automati-
cally complying with the majority of these 
principles. 

However, there are specific areas that 
must be addressed when considering the 
use of an online data collection and storage 
system. These are issues surrounding how 
long the data are kept, how data are proc-
essed, whether data are protected by ade-
quate security and whether the data are 
transferred outside of the European 
Economic Area countries. These issues, 
however, are negated in a straightforward 
fashion as the anonymisation code of prac-
tice issued by the Information 
Commissioners Office (2012) clearly states 
that data that are anonymised or pseudo-
anonymised are not subject to the Data 
Protection Act and can be disclosed freely. 

Therefore as long as the data held in the 
online database have no patient identifiable 
information they are free to be distributed 
and kept as the data controller sees fit. 

Caldicott principles	 Justify the purpose	

	 Don’t use personal confidential data unless it is absolutely necessary

	 Use the minimum necessary personal confidential data

	 Access to personal information should be on a strictly need to know basis

	 Everyone with access to personal confidential data should be aware  of their responsibilities

	 Comply with the law

	 The duty to share information can be as important as the duty to  protect patient confidentiality

Data Protection Act 1998 principles	 Personal data shall be processed fairly and lawfully

	 Personal data shall be obtained only for one or more specified and lawful purposes, and shall not be further processed in any  
	 manner incompatible with that purpose or those purposes

	 Personal data shall be adequate, relevant and not excessive in relation to the purpose or purposes for which they are processed

	 Personal data shall be accurate and, where necessary, kept up to date

	 Personal data processed for any purpose or purposes shall not be kept for longer than is necessary for that purpose or those  
	 purposes

	 Personal data shall be accurate and, where necessary, kept up to date

	 Appropriate technical and organizational measures shall be taken against unauthorized or unlawful processing of personal data and  
	 against accidental loss or destruction of, or damage to, personal data

	 Personal data shall not be transferred to a country or territory outside the European Economic Area unless that country or territory  
	 ensures an adequate level of protection for the rights and freedoms of data subjects in relation to the processing of personal data

Table 2. The Caldicott and Data Protection Act 1998 principles
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ment as a record. The account password 
can then be changed accordingly by the 
audit department, and can be given to new 
doctors who wish to take up the future role 
as the audit lead.

Conclusions
The use of Google Drive enables audit data 
collection to be done electronically in a 
streamlined manner, thereby saving time 
and providing flexibility to clinicians in a 
paperless environment. However, it is 
important to adhere to all aspects of the 
Caldicott principles and requirements of 
the Data Protection Act, ensuring patient 
confidentiality is not breached. BJHM
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LEARNING POINTS
n	 The use of cloud-based and online data 

storage is increasingly popular among 
personal consumers and within the NHS.

n	 There are benefits of using Google Drive 
as a data collection tool as it modernizes, 
streamlines and enhances the process of 
clinical audit.

n	 It is important to adhere to the Caldicott 
principles when using Google Drive for 
clinical audits to ensure that patient 
confidentiality is not breached. 

British Journal of Hospital Medicine 
Quality improvement projects

These should follow the Squire guidelines (http://squire-statement.org/assets/pdfs/SQUIRE_guidelines_table.pdf). The article should be no longer 
than 1800 words with up to two figures or tables and a maximum of 10 references. There should be no more than 4 authors and a statement of 

contribution for each author should accompany the submission. All submissions should also include ethics form A confirming exemption from ethics 
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http://www.magonlinelibrary.com/pb/assets/raw/qip_auth.pdf

BJHM is encouraging the publication and dissemination of findings from 
quality improvement projects undertaken in a hospital setting. 
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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.
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Hospitals, London and Dr David Walker 

is Consultant in Anaesthesia and Critical 

Care Medicine, University College London 

Hospitals, London NW1 2BU 

* Joint first authors
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(david.walker@uclh.nhs.uk)

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

Dr Savvas Hadjiphilippou is Junior 
Clinical Fellow in Renal Medicine in the 
Department of Nephrology, Dr Sarah-
Elizabeth Odogwu is Specialty Trainee 
in General Practice in the Department of 
Trauma, Emergency and Acute Medicine and 
Dr Dakshika Jeyaratnam is Consultant 
in Medical Microbiology in the Department 
of Medical Microbiology,, King’s College 
Hospital, London SE5 9RS

Correspondence to: Dr S Hadjiphilippou 
(s.hadjiphilippou@nhs.net)

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.
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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.

British Journal of Hospital Medicine, July 2012, Vol 73, No 7

Medical students and junior doctors 
are leading change in health care 
to improve the experience of 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?
Health-care quality and leadership: why now?
Health-care quality and 
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 

concerns about patient safety 
Medical Council, 2012a) and 
and Management for all doctors
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?
Healthcare Improvement Open School?
Healthcare Improvement Open 
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 

Dr eva Patel is Foundation Year 1 Doctor, 
Stoke Mandeville Hospital, Aylesbury, 
Miss sarah L nutt is Fifth Year Medical 
Student, School of Medicine, University 
of Nottingham, Dr imran Qureshi is 
Managing Director of Doctors Advancing 
Patient Safety, London, Professor sue Lister
is 1000 Lives Plus Education Advisor, 1000 
Lives Plus, Cardiff, Dr sukhmeet s Panesar
is Clinical Advisor, National Patient Safety 
Agency, London, and Dr andrew Carson-
stevens is Clinical Fellow in the Institute for 
Primary Care and Public Health, School of 
Medicine, Cardiff University, Cardiff CF14 
4YS and UK and Ireland Regional Leader, 
IHI Open School for Health Professions, 
Cambridge, MA, USA

Correspondence to: Dr A Carson-Stevens 
(andypcs@gmail.com)

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.

Quality improvement

44� British Journal of Hospital Medicine, January 2014, Vol 75, No 1

©
 2

01
4 

M
A 

H
ea

lth
ca

re
 L

td

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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