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As the elderly population is increas-
ing, hip fractures have become a 
major public health issue. 

Approximately 75 000 hip fractures occur 
each year in the UK accounting for 
1.5 million bed days, with a total cost of 
care exceeding £2 billion annually 
(National Institute for Health and Clinical 
Excellence, 2011a). Patients with a frac-
tured hip have a median postoperative 
length of hospital stay of 23 days and a 
30-day mortality of 8–10%, a figure that 
has failed to improve over the past 20 years 
(Griffiths et al, 2012).

The Department of Health requires 
that patients should be operated on 
within 24 hours of a decision being made 
that they are fit for surgery in order to 
reduce needless delay and risk of further 
morbidity. A target of 36 hours from 
admission to surgery was introduced to 
England and Wales in 2010 (National 
Hip Fracture Database, 2012). Siegmeth 
et al (2005) showed that delayed surgery 
of more than 48 hours from admission 
increases morbidity and increases 30-day 
postoperative mortality by 41%. It has 
also been shown that mortality is 
increased by 9.4% in patients over 

65 years of age if surgery is delayed by 
over 24 hours (Bottle, 2006).

National guidelines have been intro-
duced to establish best standards of care. 
Initially these were from the Scottish 
Intercollegiate Guidelines Network (2009) 
and the British Orthopaedic Association 
(2007). Subsequently in June 2011 the 
National Institute for Health and Clinical 
Excellence (2011a) published guidelines 
on the management of hip fractures in 
adults. In addition, the Anaesthetic 
Association of Great Britain and Ireland 
produced guidance on the perioperative 
management of proximal femoral fractures 
(Griffiths et al, 2012).  

The National Institute for Health and 
Clinical Excellence clinical guidelines’ key 
priorities for implementation incorporate 
multiple medical facets from admission to 
discharge planning including timing of 
surgery and multidisciplinary care, emer-
gency department care, surgical proce-
dure, postoperative management and fol-
low up. The Anaesthetic Association of 
Great Britain and Ireland guidelines (in 
addition to having multiple analogous 
stages to the National Institute for Health 
and Clinical Excellence guidelines) state 
that all hospitals should develop a specific 
protocol for the resuscitation of patients 
including intravenous fluids, analgesia, 
pressure care and monitoring (including 
electrocardiography). 

Before the publication of the National 
Institute for Health and Clinical Excellence 
guidelines, based on Scottish Intercollegiate 
Guidelines Network and British 
Orthopaedic Association data, University 
College London Hospital introduced a 
care pathway into the accident and emer-
gency department in 2008 (Figure 1). This 
involved use of the algorithm in Figure 1 
to standardize care for all patients admit-
ted with a fractured neck of femur with 
the intention, as based on the research, to 
improve patient outcome by decreasing 
morbidity and mortality and reducing 
length of hospital stay. 

The author audited the compliance with 
this care pathway to see whether use of the 
algorithm led to a reduction in time from 
admission to surgery. Secondary aims 
looked at outcome data and whether use 
of the algorithm led to a reduced length of 
hospital stay.

Methods
This retrospective audit was conducted 
over an 18-month period between August 
2009 and February 2011 at University 
College London Hospital. The local audit 
committee approved the design of the 
study and, considering its observational 
nature, waived requirements for informed 
consent from the patients or further ethi-
cal approval. The study was powered to 
detect a difference in length of hospital 
stay with a 95% confidence level and with 
less than a 10% margin of error. It was not 
powered significantly to detect any differ-
ence in mortality. 

Data collection was achieved by analys-
ing the notes for all patients admitted 
between the stated dates with a fractured 
neck of femur. Presence of a completed 
care pathway along with its compliance, 
associated investigations and management 
options were also derived from the patients’ 
medical notes. Outcome data (mortality 
and length of stay) were taken from dis-
charge summaries and the electronic 
patients’ record system.

Results were subsequently tabulated and 
underwent statistical analysis. The Chi-
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squared test was used to compare some 
demographic data (gender and American 
Society of Anesthesiologists physical status 
classification), preoperative investigations, 
mortality and wait for surgery. Unpaired 
t-tests were used to analyse patients’ age 
and length of hospital stay.

Results
Over the 18-month period, 146 patients 
with a fractured neck of femur were man-
aged at University College London 
Hospital. Of these, 42 patients (29%) 
were managed with the pathway while 
104 (71%) were not. There was no sig-
nificant difference in the demographics 
and patients’ preoperative fitness (as 
measured by the American Society of 
Anesthesiologists physical classification 
system) between those who were managed 
via the algorithm and those who were not 
(Table 1).

As shown in Table 1, patients were inves-
tigated in more depth when managed with 
the algorithm. Significantly more patients 
received an electrocardiogram (either docu-
mented or found in the notes on data col-
lection), chest X-ray, had pressure care 
assessment and a preoperative orthogeriat-
ric review. A similar proportion of patients 
received prompt intravenous fluids and 
analgesia in each group.

Although not significant, patients were 
operated on more quickly (more within 
48 hours) if their care was guided by the 
algorithm (Table 2), and 30-day mortality 
was lower in these patients (7% compared 
to 12%) but this was not significant. 
However, reduction in length of stay was 
significant, with those patients managed by 
the algorithm having a shorter duration of 
hospital stay (13 compared to 17 days, 
P<0.01).

Discussion
This audit has shown that patient care was 
much more standardized (as aspired to in 
national guidelines) when following a care 
pathway. More patients in this group 
received appropriate investigations and, 
possibly most importantly, underwent 
management involving an orthogeriatri-
cian. However, despite this improved care, 
there was no significant improvement in 
time from hospital admission to time of 
surgery which may reflect better preopera-
tive preparation, but will need further 

		  Algorithm	 No algorithm 
		  (n=42)	 (n=104)	 P value

Age, mean (standard deviation) (years)	 78 (10)	 76 (11)	 0.56

Sex, n (%) male		  11 (26)	 25 (24)	 0.83

American Society of				    0.58
Anesthesiologists	 ASA 1	   7 (17)	 16 (15)	
(ASA) physical

	 ASA 2	 17 (40)	 40 (38)	status n (%)

	 ASA 3	 16 (38)	 43 (41)	

	 ASA 4	     2 (5)	     5 (4)	

Preoperative care 	 Electrocardiography 	 40 (95)	 74 (71)	 <0.001
and investigations 	 Chest X-ray	 36 (86)	 31 (30)	 <0.001
n (%)

	 Analgesia in accident and emergency 	 36 (86)	 94 (90)	 0.40

	 Pressure care assessment	 21 (50)	     4 (4)	 <0.001

	 Intravenous fluids (within 6 hours)	 32 (76)	 76 (73)	 0.43

	 Preoperative orthogeriatric review	 29 (69)	 18 (17)	 <0.001

Table 1. Demographic data and preoperative care

Figure 1. University College London Hospital algorithm for fractured neck of femur management. AMT = 
abbreviated mental test; CXR = chest X-ray; DMR = duty medical registrar; DVT = deep vein thrombosis; ECG 
= electrocardiography; ED = emergency department; FBC = full blood count; HDU = high dependency unit; IV = 
intravenous; (#) NOF = (fractured) neck of femur; RTA = road traffic accident; U&E = urea and electrolytes.
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review. This better preparation may be an 
explanation for the fact that, most note-
worthy of all from the audit, patients 
whose care was managed by following the 
care pathway had a significantly shorter 
hospital stay. This audit showed that this 
appeared to confer no survival benefit in 
this group, but this may be disproved with 
larger studies as this audit was underpow-
ered because it had an insufficient sample 
size to show this.

From this audit it is possible to infer 
that perioperative management following 
the University College London Hospital 
protocol improved patients’ care and 
therefore they were discharged from hospi-
tal sooner. This average reduction in hos-
pital stay of 4 days translates to a cost sav-
ing of £900 per patient (NHS Institute for 
Innovation and Improvement, 2008). 
What is surprising is that, given this 
enhanced management, surgery is not per-
formed significantly sooner. The reason 
for this may be logistical (and not medi-
cal), with the majority of operations still 
occurring between 24 and 48 hours of 
admission. An alternative explanation may 
be that protocol-driven care means more 
orthogeriatric input, leading to more time 
to process the management and/or investi-
gations, but this eventually leads to better 
outcomes. 

As shown here, it may be difficult to see 
an improvement in mortality when assess-
ing use of the pathway alone. Other prov-
en interventions may need to be added to 
it to show any potential survival benefit, 
for example intraoperative cardiac output 
monitoring. National Institute for Health 
and Clinical Excellence (2011b) clinical 
guidance on CardioQ oesophageal 
Doppler monitoring states that this moni-
toring should be considered for use in 
patients undergoing major or high-risk 

surgery. It cites articles (Sinclair et al, 
1997; Venn et al, 2002) showing a shorter 
length of stay in patients monitored with 
oesophageal Doppler who have suffered a 
hip fracture. Other interventions added 
may include the use of postoperative criti-
cal care (Scottish Intercollegiate Guidelines 
Network, 2009), or further input of a 
perioperative physician in addition to the 
orthogeriatric management.

One difficulty with the protocol is main-
taining its compliance in a very busy acci-
dent and emergency department and hos-
pital which has a rapid turnover of junior 
medical and other frontline staff. These are 
workers who have many other protocols 
and paperwork to contend with. This was 
evidenced by the fact that more algorithms 
were used in the first 6 months of the audit 
period (n=22) than in the final two 
6-month periods (n=12 and 8). Ways to 
address and improve this take-up include 
better knowledge (e.g. posters in the acci-
dent and emergency department or educa-
tion of guidelines during hospital trust 
induction), the involvement of enthusiastic 
senior orthopaedic surgeons, orthogeriatri-
cians and accident and emergency physi-
cians, or the involvement of patient safety 
champions. In addition, the appointment 
of trauma nurse specialists to coordinate 
the timely response in management may 
prove to be of benefit.

Given that this was a retrospective, 
observational study there are obvious limi-

tations which could affect the results. Most 
notably, randomization was not possible 
and although there was no significant dif-
ference in the demographic data between 
the two groups there may be other con-
founding factors that contributed to the 
observed differences. From the notes, there 
was no obvious recognizable explanation, 
with date or time of admission, accident 
and emergency doctor or admitting ortho-
paedic consultant not having a bearing. 

Another major discrepancy occurred 
when assessing analgesia received by 
patients in accident and emergency. This 
audit did not take into account pain scores 
at the time (e.g. less analgesia may have 
been given if the patient was not in pain), 
the type of analgesia received or whether 
pain relief was given pre-admission and/or 
by paramedics as this was deemed too com-
plex for the audit. Therefore, little weight-
ing can be given in this audit to analgesia 
received.

The findings of this audit support the 
National Institute for Health and Clinical 
Excellence (2011a) guidelines by showing 
that protocolised patient management is 
beneficial. Guidelines in general have been 
shown to be a constructive response to the 
reality of the challenges physicians face in 
assimilating and applying the expanding 
and often contradictory body of medical 
knowledge (Sniderman and Furberg, 
2009). The National Institute for Health 
and Clinical Excellence and Anaesthetic 
Association of Great Britain and Ireland 
guidelines, in addition to the University 
College London Hospital algorithm, are 
more of a clinical pathway than a tradi-
tional guideline. By means of these care 
pathways and treatment protocols, a vast 
amount of routine care can be formulated, 
based on current evidence. This can help 
ensure a smooth treatment process, appro-
priate preoperative evaluation and investi-
gations, and provide an invaluable oppor-
tunity to benchmark and improve quality 
of care for patients.

		  Algorithm (n=42)	 No algorithm (n=104)	 P value

Wait for surgery, n (%)				    0.66

	 <24 hours	   8 (19%)	 22 (21%)	

	 24–48 hours	 26 (62%)	 56 (54%)	

	 >48 hours	   8 (19%)	 26 (25%)	

30-day mortality, n (%)		     3 (7%)	   9 (9%)	 0.52

Length of stay in days, mean (standard deviation)	  13 (4)	 17 (6)	 <0.01

Table 2. Outcome data

Learning Points
n	 Patients admitted with a traumatic hip fracture should be operated on the day of, or the day after, 

admission.

n	 National Institute for Health and Clinical Excellence guidelines exist for the perioperative and 
postoperative management of patients with a fractured hip.

n	 Protocol-guided hip fracture management leads to a reduction in hospital stay.
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Conclusions
This audit demonstrates the value of proto-
colised care in the management of patients 
with hip fracture. The reduction in the 
length of hospital stay has been used as a 
surrogate for better care, but further work 
is required to support this encouraging 
early finding. 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
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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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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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Table 1

gives a brief summary of the recommenda-
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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. Dr eva Patel is Foundation Year 1 Doctor, 
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Agency, London, and Dr andrew Carson-
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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
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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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