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Abstract
Aims  The Scottish Inpatient Diabetes Foot Audit 
conducted in 2013 revealed that 57% of inpatients had not 
had their feet checked on admission, 60% of those at risk 
did not have pressure relief in place and 2.4% developed 
a new foot lesion. In response, the Scottish Diabetes Foot 
Action Group launched the ‘CPR for Feet’ campaign. The 
aim of this project was to raise awareness of the ‘Check, 
Protect and Refer’ (CPR) campaign as well as improve the 
assessment and management of inpatients with diabetes.
Methods  A quality improvement project underpinned by 
Plan-Do-Study-Act (PDSA) methodology was undertaken. 
The first and second cycles focused on staff education 
and the implementation of a ‘CPR for Feet’ assessment 
checklist using campaign guidelines, training manuals 
and modules. The third and fourth cycles focused on staff 
feedback and the implementation of a ‘CPR for Feet’ care 
bundle.
Results  Baseline measurements revealed 28% of patients 
had evidence of foot assessment. Medical and nursing 
staff reported to be largely unaware of the ‘CPR for Feet’ 
campaign (13%). Fifty-two per cent of inpatients with 
diabetes had their feet assessed and managed correctly 
following the second PDSA cycle. After completion of the 
third and fourth PDSA this number improved further to 
72% and all staff reported to be aware of the campaign.
Conclusions  The introduction of a ‘CPR for Feet’ care 
bundle improved the assessment of inpatients with 
diabetes.

Introduction
Foot disease is a life-changing complication 
for the patient with diabetes and is associated 
with increased morbidity and mortality. It 
accounts for more hospital bed-days than all 
other complications of diabetes and its prev-
alence is steadily rising in the UK.1 A total 
of 130 patients undergo limb amputation 
per week as a result of diabetes. In Scotland 
alone, there are 490 amputations a year.2 

According to the Scottish Inpatient Diabetes 
Foot Audit 2013, 2.4% of inpatients develop 
new foot lesions while in hospital, with 57% 
of patients not receiving any foot assess-
ment during their inpatient stay.3 In order to 
reduce the associated morbidity, diabetes-re-
lated foot complications should be consid-
ered during inpatient stays with prompt and 
effective prevention and management.3

A quality improvement project was under-
taken at Glasgow Royal Infirmary to improve 
the assessment of inpatient diabetes foot 
complications through improving aware-
ness of the ‘Check, Protect and Refer’ 
(CPR)  approach to foot assessment. To 
achieve this we designed and implemented a 
simple checklist based on new guidelines as 
set out by the National Health Service (NHS) 
Scotland.3  This checklist encouraged foot 
assessment and appropriate referral of inpa-
tients with diabetes who were receiving their 
care on three specific medical wards. ‘CPR 
for Feet’ checklists were made available to 
all three wards and assessments were carried 
out by nursing and medical staff following 
educational sessions. Four separate Plan-Do-
Study-Act (PDSA) cycles were conducted and, 
after cycles 1 and 2, the checklist evolved into 
a final care bundle which was tested in cycles 
3 and 4.

Problem
The increasing prevalence of diabetes repre-
sents a serious health concern globally; with 
a growing clinical focus on the education, 
prevention and management of this multi-
system disease.

The National Institute for Health and 
Care Excellence (NICE) estimates that more 
than 5 million people will have been diag-
nosed with diabetes by 2025 in the UK alone, 
making it one of the most common chronic 
diseases faced by our healthcare service.4 The 
frequency of patients developing complica-
tions is even more alarming, with peripheral 
vascular disease affecting one in every three 
patients over the age of 50.4 Life expectancy 
can decrease by 15 years secondary to the 
development of complications.4

Foot ulceration is defined as ‘a localised 
injury to the skin and/or underlying tissue, 
below the ankle’. In a person with diabetes, 
ulceration is associated with peripheral arte-
rial disease and peripheral neuropathy, often 
in combination.5 Patients presenting with 
long-standing, undiagnosed foot ulceration 
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are at higher risk of amputation than those diagnosed 
at an earlier stage.5 It is estimated that at least 10% of 
patients with diabetes will suffer a foot lesion during 
their lives.5 Foot complications arising in a patient with 
diabetes have a significant financial burden on the NHS 
with increased bed occupancy and prolonged inpatient 
stays. NHS Diabetes published a report in 2012 which 
estimated that approximately £650 million is set aside 
for the treatment of foot ulcers or amputations each 
year in the UK.5

More than 80% of amputations in people with diabetes 
are a result of foot ulcers.4 According to NICE, both type 
1 and type 2 diabetes mellitus are the most common cause 
of non-traumatic limb amputation. Five years on from the 
onset of a foot ulcer developing, a patient’s mortality rate 
may rise to 50%, with up to 70% patients dying within 
5 years of having had an amputation.4  Therefore, the 
need for increased foot screening in hospitalised patients 
has become a priority for the Scottish Government, as set 
out in the Diabetes Action Plan 2010.2

Unfortunately, despite the availability of guidance, 
there is still a wide variation in practice across NHS 
settings.2 This is evident when looking at the various foot 
care screening programmes that have been implemented 
across the UK. Factors influencing this variability include 
individual trust policies and the availability of healthcare 
professionals with expertise relevant to the management 
of foot complications in diabetes.5

Background
The aim of the St Vincent Declaration6 was to reduce 
the burden and complications of diabetes in European 
member states. In particular reduce the numbers of limb 
amputations in diabetes for gangrene by 50% in a 5-year 
period.6

Twenty-five years later, in 2014, the Scottish Diabetes 
Survey reported that 4.9% of the patients with diabetes 
currently have foot ulceration.7 The Scottish Inpatient 
Diabetes Survey undertaken in November 2013 reported 
that 2.4% of these patients develop a new foot ulcer 
during their stay in hospital.7 These figures are predicted 
to inevitably increase with the trends in current popula-
tion particularly given the rising number of people being 
diagnosed across the UK with diabetes.8 It still remains 
clear that without ongoing prevention strategies, the cost 
of diabetes and its complications will pose a significant 
challenge to the NHS of the future.

More recently, the NICE guidelines issued in January 
2016 set out best practice recommendations for preven-
tion and management of foot problems for inpatients 
with diabetes.4 This includes:

►► Each hospital having a care pathway for people with 
diabetic foot problems who need inpatient care.

►► A named consultant should be accountable for the 
overall care of the person, and for ensuring that 
healthcare professionals provide timely care.

►► Refer the person to the multidisciplinary foot care 
service within 24 hours of the initial examination of 
the person's feet. Transfer the responsibility of care 
to a consultant member of the multidisciplinary foot 
care service if a foot problem is the dominant clinical 
factor for inpatient care.

►► The named consultant and the healthcare profes-
sionals from the existing team should remain account-
able for the care of the person unless their care is 
transferred to the multidisciplinary foot care service.

The Scottish Diabetes Foot Action Group (SDFAG) 
launched the ‘CPR for Feet’ campaign following the 
results of the 2013 Scottish Diabetes Inpatient Foot Audit. 
It was introduced throughout Scotland in April 2015 with 
the main objective aiming to eradicate foot lesions in 
inpatients with diabetes.

Funding made available by the SDFAG ensured a ‘CPR 
for Feet’ poster was available on every Scottish hospital 
ward.3

Baseline measurement
The aim of this project was to improve the proportion 
of inpatients with diabetes receiving a foot assessment 
by raising awareness of the ‘CPR for Feet’ campaign 
across general medical wards with a specialist interest in 
diabetes at a large Glasgow teaching hospital. It set out to 
improve the consideration of foot disease in inpatients 
with diabetes by both medical and nursing staff.

We aimed to achieve this by identifying and developing 
a simple tool to aid staff in their approach to diabetes 
foot assessment and ultimately improve the diagnosis and 
management of diabetes foot complications.

The aim was to have this project carried out over a 
6-month period within these wards and conduct PDSA 
cycles to identify a potential intervention that could be 
introduced to improve foot assessment. Longer term, 
we hoped that this intervention could be implemented 
across all hospital wards at Glasgow Royal Infirmary.

A snapshot of current practice across the three wards 
was conducted with all 25 concurrent patients with known 
type 1 or type 2 diabetes identified. We recruited these 
patients consecutively by identifying those who meet inclu-
sion criteria on consecutive admission to the wards. The 
medical notes for the current admission were reviewed 
and specifically assessed for any documented evidence 
of foot assessment. The only inclusion criterion was that 
these patients had known and documented type 1 or type 
2 diabetes at time of presentation to hospital. We found 
that 28% of these patients had documented evidence of 
foot assessment, usually carried out during acute admis-
sion period. However, the timing of these assessments was 
not consistent and no formal identification tools were 
used to aid assessment.

In addition to the above snapshot, members of 
both medical and nursing staff were interviewed on 
their awareness of the 'CPR for Feet’ campaign. Staff 
members were asked verbally for a yes or no response 
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if they were aware of the current campaign and these 
responses collected. Two of the 15 questioned (13%) 
were aware of the initiative while the remaining 87% 
denied knowledge of the campaign. Medical staff ques-
tioned ranged from foundation to consultant level with 
nursing staff ranging from newly qualified to senior 
charge nurses.

This was taken as our baseline measurements to inform 
PDSA cycles. The outcome of this initial measurement 
confirmed that not all patients with diabetes were having 
foot assessment during their inpatient stay. There was 

found to be a clear lack of awareness on the ‘CPR for 
Feet’ campaign among medical and nursing staff.

Design and strategy
Our project consisted of four PDSA cycles as detailed 
below and represented in the flow diagram (figure  1). 
Although the original project was based on a checklist, 
following feedback from staff, we realised implementing 
a care bundle would potentially yield greater results in 

Figure 1  Plan-Do-Study-Act (PDSA) cycles in flow diagram format. Four cycles were conducted on the PDSA method of 
quality improvement. Each cycle represented separately in the diagram with the main features of each intervention detailed.
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terms of identifying patients with diabetic foot complica-
tions, while also aiding staff in their decision-making.

We felt this was a realistic quality improvement project 
to be performed in a busy inpatient setting.

Staff had access to a LearnPro module highlighting 
awareness of the campaign. Staff were interviewed and 
specifically asked if they were aware of the current ‘CPR 
for Feet’ campaign. Fifteen members of staff were asked 
at the end of cycle 4.

Bias was eliminated as much as possible as both authors 
did not take part in implementing the newly designed 
intervention on these wards. We also selected patients 
who met inclusion criteria based on consecutive patient 
admissions to the ward to avoid selection bias.

Each PDSA cycle was run for 2 weeks and usually began 
at the start of each month. Our project ran for 6 months 
in total from baseline measurement to dissemination of 
the results.

PDSA cycle 1
The initial cycle began with the creation of a sticker check-
list (figure 2) which could be placed into written medical 
notes. These were placed in all patient note trolleys and 
easily accessible to medical and nursing ward staff. This 
sticker checklist was designed to mirror the ‘CPR for Feet’ 
posters which were visible on all wards. This addition to 
the notes aimed to encourage identification and assess-
ment of diabetic foot complications. The questions on 
the sticker checklist asked: Has the patient previously had 
ulcers documented? Are there ulcers present? Is there 
evidence of peripheral neuropathy? The first cycle trialled 
these new checklists on five patients and feedback was 
obtained. The cycle also involved raising awareness of the 
problem to key members of ward staff, including giving 
education sessions based on the ‘CPR for Feet’ campaign 
and the emphasising the importance of recognising and 
treating the complications of diabetic foot ulcers.

PDSA cycle 2
Feedback obtained during the initial cycle allowed for 
improvements to be made to the ‘CPR for Feet’ stickers. 
Changes were made to both the size and format of stickers. 
This meant they were easier to complete and insert into 
patient’s notes by both medical and nursing staff. It was 
important to ensure the intervention was user friendly 
and could easily be adopted into current clinical practice. 
At the end of a 2-week period of the stickers being avail-
able to staff we conducted a snapshot of current practice 
on 25 patients with diabetes across the three wards on 
consecutive admissions and reviewed their case notes. We 
identified if patients had received a foot assessment and 
if this was completed using the newly introduced sticker.

PDSA cycle 3
Prior to cycle 3 and following feedback from clinical staff, 
a care bundle was developed which was to be placed in 
the patients’ ward admission notes (figure  3). It incor-
porated all aspects of the ‘Check, Protect and Refer’ 
ethos of the campaign. Important key members of staff 
indicated they felt they lacked training in assessment of 
foot neuropathy and subsequently were not confident 
in undertaking foot assessment. Aiming to address these 
concerns, two options for the assessment of peripheral 
neuropathy were detailed with diagrams explaining the 
process. Other issues which had arose included lack of 
knowledge regarding subsequent steps in the manage-
ment process, and difficulties in remembering to actively 
insert the stickers into the medical notes when a patient 
with diabetes was identified. The new bundle addressed 
both of these issues and it became a core component of 
a patient with diabetes admission, with information avail-
able on the local referral process for staff to consult. This 
care bundle was initially trialled on five patients with feed-
back obtained.

PDSA cycle 4
The final cycle was conducted on one ward in order to 
focus the implementation of the care bundle to one clin-
ical unit. The ward was provided with the care bundle and 
added them to hospital ward admission packs. At the end 
of a 1-week period the medical notes of the patients on 
the ward were reviewed in a snapshot of clinical practice. 
Eleven of the patients in the ward had a documented 
history of diabetes and were therefore eligible for medical 
note review to assess whether a foot assessment had taken 
place and if the care bundle had been completed.

Results
Our aim was to improve the proportion of patients 
with diabetes who received a foot assessment by raising 
the awareness of the ‘CPR for Feet’ campaign. This was 
achieved by the development of a care bundle in partner-
ship with ward staff.

Cycle 2 assessed the impact of the ‘CPR for Feet’ sticker 
on patient care. At the end of the 2-week period a snap-
shot of clinical practice was conducted. Of 25 patients, 

Figure 2  ‘CPR for Feet’ sticker checklist. Used in Plan-
Do-Study-Act (PDSA) cycles 1 and 2 with aim to improve 
frequency of assessment for diabetic foot complications. 
Adhesive sticker made available to clinical staff and to be 
placed into medical notes on ward assessment.
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13 (52%) had assessment of feet conducted—all of these 
had been done using the ‘CPR for Feet’ assessment sticker 
which had been completed by both medical and nursing 
staff.

The final care bundle was implemented in PDSA 
cycles 3 and 4 as a response to clinical staff feedback and 
attempted to further improve ease of use while bringing 
together elements from all aspects of the 'CPR for Feet' 
campaign. It also had an initial five-patient trial with feed-
back directing cycle 4.

Cycle 4 was conducted on one ward and the care bundle 
was available for a 1-week period to the inpatient team.

At the end of this period a further snapshot of clinical 
practice was conducted. Eleven patients with diabetes 
were identified as current ward admissions. Of these 11 
patients, eight (72%) were found to have received a foot 
assessment using the ‘CPR for Feet’ care bundle.

Staff feedback was positive to the intervention and no 
significant issues were reported with this new format. 
Fifteen staff from across the clinical unit were questioned 
at the end of cycle 4 with regard to the 'CPR for Feet’ 
campaign and all 15 reported awareness of the campaign 
(100%). This was a significant result given 87% of staff 

interviewed at the start of the project had been unaware 
of the ‘CPR for Feet’ campaign.

Our results demonstrate that we have increased the 
proportion of assessment and awareness of the ‘CPR for 
Feet’ campaign. We have achieved this through multiple 
PDSA cycles and the development of a care bundle in 
partnership with ward staff. Our intervention was a simple 
tool yet one which we felt to be realistic and easy to imple-
ment in a busy inpatient ward setting.

Lessons and limitations
Prior to intervention only 28% of patients had docu-
mented foot assessment during their inpatient stay, with 
medical and nursing staff reporting they were largely 
unaware of the ‘CPR for Feet’ campaign. Following 
the  issue of the sticker checklist, there was a notable 
improvement with 52% of patients with diabetes having 
their feet assessed by completion of the second PDSA 
cycle. With staff feedback, education and development 
of a care bundle this increased to 72% of inpatients with 
diabetes receiving assessment of their feet by the end of 
cycle 4. Both medical and nursing staff were familiar with 

Figure 3  Diabetic foot care bundle. Used in Plan-Do-Study-Act (PDSA) cycles 3 and 4. Double-sided A4 document made 
available to clinical staff. Incorporating all aspects of the ‘CPR for Feet’ campaign. Includes advice on protection and referral 
process. Provides staff information on assessing for peripheral neuropathy via two methods.
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‘CPR for Feet’ campaign and aware of its role in inpatient 
diabetes care.

The ‘CPR for Feet’ care bundle was a small and simple 
intervention that did produce positive change to patient 
care within our hospital. The project followed the PDSA 
methodology which allowed for the creation of a care 
bundle that had not been envisioned when the project 
was initially conducted. Obtaining staff feedback was key 
to this implementation which inadvertently increased 
interest in and attitude towards the project with key staff 
members.

The project does involve a small cohort of patients 
and future projects will want to increase the number of 
patients involved and extend this bundle to a wider range 
of clinical specialities not only exclusive to general medi-
cine. On a local level, it was positive to see the number 
of diabetes foot assessments undertaken increased from 
28% to 72% after intervention. It is hopeful this could be 
replicated on a larger scale in future. We aimed to ensure 
the ongoing use of the bundle by involving a range 
of  medical and nursing staff. Medical staff conducting 
direct patient care in the ward setting will often rotate 
specialties and hospitals and therefore new staff may 
not appreciate the importance of continuing this inter-
vention. Involving nursing staff in the direct creation of 
the care bundle encouraged confidence in completing 
diabetic foot assessment and will hopefully allow them to 
encourage new medical staff to engage with this aspect of 
diabetic assessment.

In future we would also aim to provide education in 
a more formal setting, such as junior doctor teaching 
sessions or at hospital grand round. The project would 
also benefit from ongoing quality improvement activity 
to measure the sustainability of the results. We aim to 
continue this at Glasgow Royal Infirmary by future rota-
tions of doctors. Finally, it is important to consider that 
this is a small but important intervention in the manage-
ment of diabetic foot complications. Our project focused 
specifically on the check aspect of the ‘CPR for Feet’ 
campaign.

Future work in this area should focus on referral to 
the foot team while also considering the impact on 
patient outcomes over time. Indeed, recent work in 
the USA has provided guidance for the management of 
diabetes foot complications as well as recommending 
steps to implementation of successful programme for 
limb preservation.9 10 Core components of this include 
establishing a pathway for urgent referrals, readmission 
alerts for known ‘at risk’ patients and careful discharge 
planning of those identified as having diabetic foot 
complications.

Conclusion
This project demonstrates that the introduction of the 
‘CPR for Feet’ care bundle can improve the foot assess-
ment in inpatient diabetes. The care bundle ultimately 
aims to improve patient outcomes and we see this as a first 
step in improving the care provided to the large cohort 
of patients with diabetes encountered on general medical 
wards and beyond. It demonstrates how a simple inter-
vention can be implemented into a clinical unit by junior 
members of staff and subsequently create change that 
will benefit patients. We hope it will guide other junior 
doctors to take the first step into quality improvement.
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