
ABSTRACT 
Background

Patients with diabetes and stroke have a high risk 
of injury to the paralysed side of the body, but are 
incapacitated and unable to maintain their self-care. 
In stroke units, registered nurses can assist patients 
through systematic assessments and nursing inter-
ventions, including preventive footcare. 

Aim
To explore the documentation of preventive nursing 
actions regarding the risk of developing foot ulcers 
in patients with diabetes and stroke at a neurology 
clinic’s inpatient ward. 

Method
A retrospective systematic review of computerised 
nursing records using the Global Trigger Tool (GTT). 
All records (n = 101) of patients with diabetes and 
stroke at the clinic between 1 January and 20 
December 2015 were assessed. Descriptive statistics 
and manifest content analysis were used.

Results
Median age: 78 years (41–93). Male/Female: n = 
61/40. The records revealed insufficient documenta-
tion: Risk for foot ulcers was not documented in any 
of the records. The GTT showed that three patients 
had a documented foot ulcer, all with localisation 
on the same side in which the patient was paralysed. 
Documented nursing actions for foot ulcer preven-
tion in bed were provided for 12 patients, but none 
were provided for patients sitting in a chair. Risk fac-
tors, according to the International Working Group of 

the Diabetic Foot, were found in 12 of the patients’ 
records. The nursing process was not mentioned in 
the records. 

Conclusion
Insufficient documentation indicates that the 
patients’ feet are not assessed and protected. 

Implications for clinical practice
The patients’ risk factors need to be addressed, and 
nurses need more education related to the diabetic 
foot.

INTRODUCTION
Over the course of the lifetime, a diabetes patient has 
a 25% risk of developing foot ulcers, and every 20 
seconds, an amputation is performed somewhere in 
the world as a result of diabetes.1 Patients with dia-
betic foot ulcers often suffer from comorbidities such 
as ischemic heart disease, cerebrovascular disease, 
heart failure, proliferative retinopathy, uraemia, pre-
vious amputation and/or oedema.2 The most com-
mon background factor is diabetic neuropathy, which 
leads to decreased sensation in the lower extremities, 
muscle atrophy with foot deformities and diminished 
sweat secretions, which causes dry and cracked skin.3 
The reduced sensation also makes it difficult for the 
patient to perceive pain after trauma; as a result, foot 
ulcers can occur due to minor trauma, such as kicking 
into the footrest or footboard of a wheelchair, or due 
to a developing pressure ulcer. For patients who are 
older, who have limited mobility, are bedbound or 
use a wheelchair (such as stroke patients), ulcers often 
occur in the heels as pressure ulcers.2,4 For patients 
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with ischemia, the possibility of healing is reduced 
without the intervention of vascular surgery.2,3,5 A 
daily inspection of the feet is a cornerstone of pa-
tient education programmes about how to perform 
protective self-care activities.3 However, stroke most 
often results in the loss of or decreased ability to 
perform self-care and protect the feet independently. 
Previous studies of foot ulceration in stroke patients 
with diabetes are scarce. The prevalence of pressure 
ulcers (body parts undefined) has been reported to 
be as high as 22%.6 Registered nurses (RNs) work-
ing according to the nursing process can replace 
these deficiencies in self-care capacity and, if pos-
sible, help to develop patients’ capacity for self-care.7 
They can also offer assisted self-care by educating 
nursing assistants or family members as needed. In 
specialised stroke units, RNs employed by inpatient 
wards can reduce the risk of damage to patients’ feet 
through off-loading in the bed or wheelchair, using 
foot creams and providing active oedema treatment. 
This process begins with regular foot inspections that 
can be performed while executing general nursing 
interventions. During the inspection, risk factors can 
be identified, and preventive nursing activities can 
be performed and documented.8 A comprehensive 
literature search of the PubMed, Cinahl, Google 
Scholar and Cochrane databases failed to uncover 
previous studies of the risk of foot ulcer in diabetes 
patients who have had a stroke. Our aim, therefore, 
was to explore the documentation of preventive nurs-
ing actions regarding the risk of developing any ulcers 
in the feet of patients with diabetes and stroke at a 
neurology clinic.

METHODS AND MATERIALS
A retrospective descriptive review of computer-
ised nursing records using the Global Trigger Tool 
(GTT)9 was conducted using both quantitative and 
qualitative approaches. The study was performed 
at the neurology clinic of a university hospital in 
southern Sweden. The clinic has several neurology 
and surgery wards and two observation divisions. All 
records from patients with stroke and diabetes (N = 
101) who were treated at the clinic between 1 January 
and 20 December 2015 were systematically assessed.

Inclusion criteria
 n  Patients with a diagnosis of all types of stroke and 
 all types of diabetes
 

 n  Hospitalised for more than 48 hours

 n  Age ≥ 18 years

Hospitals need a more effective method than self-
reporting errors to identify events that cause harm to 
patients, in order to select and evaluate interventions 
for reducing harm. The GTT includes a list of known 
adverse events triggers and provides instructions for 
conducting a retrospective review of patient records 
using triggers to identify possible adverse events. It 
has been translated from English into Swedish.10 The 
GTT is used to conduct a systematic search of pre-
defined criteria in a patient’s medical records that 
indicate a deviation from the normal care process. 
In the present study, only a minor part of the GTT 
was used, Care Criterion C9, which was originally 
developed for identifying triggers of pressure ulcers, 
but it can also be used for diabetic foot ulcers. This 
was used because corresponding instruments for dia-
betic foot ulcers were unavailable.

In addition to the GTT, factors that are known to 
cause foot injuries, according to the International 
Working Group on the Diabetic Foot’s (IWGDF) 
risk classification system3 were recorded in a free text 
format. Any documented foot ulcers were recorded; 
for example, the location, any preventative measures 
taken while the patient was in bed or in a wheelchair 
and the treatment of ongoing foot ulcers. The risk 
assessments carried out, or the presence of any pres-
sure ulcers on other body parts, were also recorded. 
In addition, all patient records from physicians, RNs, 
physiotherapists and occupational therapists were 
read. The data were analysed using descriptive sta-
tistics (number and percentage) and manifest content 
analysis for the free text entries. Data were collected 
by the first author (AH). The second author (MAG) 
confirmed the data after the study was completed. 
The findings were also confirmed by a physician with 
longstanding experience with diabetic foot ulcers. 
None of the reviewers were involved in the clinical 
care of the patients whose records were assessed in 
the present study. 

Ethical considerations
Reading patient records can be considered an intru-
sion on patients’ integrity, but no personal data were 
recorded, and the results are presented only at the 
group level. The study was performed to identify the 
risk factors of foot ulcers in a high-risk population, in 
hopes of improving patient safety for future patients 
at the clinic. The Regional Ethical Review Board in 
Lund, Sweden approved the study. 
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RESULTS
During the study period, 853 stroke patients were 
treated at the clinic, of whom 136 (16%) also had a 
diagnosis of diabetes. There was no information at 
all about the patients’ feet in 35 of the records, so 
these were excluded from further analysis. Of the 
101 remaining records, there was some foot-related 
information. There were 61 male patients and 40 
female patients. The median age was 78 (41–93) 
years, and the median length of stay in the clinic 
was 10 (3–34) days. Fifty patients were paralysed on 
the right side (50%), and 51 (51%) on the left side. 
For patients with documented cases of ulcers on the 
feet (n = 3), the location of these ulcers were on the 
same side as the patient’s paralysis: right foot (n = 1), 
left foot (n = 2). These ulcers were pre-existing prior 
to the patients’ strokes. A manifest content analysis 
was performed as an examination of the records and 
revealed the generally insufficient state of the nurs-
ing documentation. A systematic risk assessment for 
foot ulcers was not documented in any of the 101 
records, nor were there any other notes about the 
risk of foot injuries.

The total number of identified GTT C9 triggers was 
three patients with ongoing foot ulcers. There were 
78 records with described risk factors and events that 
could cause a foot ulcer, and there were notes in three 
records that required measures such as a prolonged 
hospital stay and increased antibiotic treatment due 
to foot-related conditions (see Table 1). 

Half of the patients (n=50) were assessed for pressure 
ulcers according to the Norton scale.10 In one record, 
neuropathy was documented, five showed peripheral 
arterial disease and six noted a history of ulcers. These 
facts identified 12 patients as having risk factors for 

diabetic foot ulcers, as defined by the IWGDF’s3 risk 
classification system (see Table 2). 

Documented interventions for preventing foot and 
pressure ulcers, such as off-loading and repositioning 
in bed, were found in 12 nursing records, but there 
were no notes regarding patients treated while in a 
seated position (chair or wheelchair) in any of the 
records. Documentation of the nursing process was 
not produced in any of the records.

DISCUSSION
To our knowledge, this is the first study to use the 
GTT to identify foot ulcers in patients with diabetes 
and stroke. The GTT has been described as the most 
useful tool for searching for harm among hospitalised 
patients.12 It is able to identify more events compared 
to other evaluation methods,13,14 and it has good 
reliability, high specificity and a stable sensibility. 
However, the tool was not originally designed to as-
sess the risk for diabetic foot ulcers. 

The main weakness of the present study is the in-
sufficient recording of patient records. The records 
showed that 16% of the stroke patients had a diabetes 
diagnosis, which is in line with previous estimates by 
Béjot and Giroud, who reported a diabetes prevalence 
of 10–20% in stroke patients.15 In terms of patient 
safety, it is a concern that 26% of the records of        
patients with diabetes mellitus and stroke had no 
notes regarding the feet. This needs to be improved, 
so that foot injuries in patients with diabetes and 
stroke can be detected. 

This evaluation of the patients’ records revealed a 
lack of documentation regarding the assessment of 
feet in patients with stroke and diabetes. Thorough 

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 1: GTT Trigger criteria 

Variables  Yes No

Foot ulcers 3 98

A: Circumstances and events that have the possibility to cause harm (risks) 78 23

E: Contributed to or resulted in temporary harm that required further measures 3 98

F: Contributed to or resulted in temporary harm that required hospital care or prolonged hospitalisation 0 101

G: Contributed to or resulted in permanent harm 0 101

H: Required life-saving measures 0 101

I: Contributed to the death of the patient  0 101
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documentation is a crucial part of the evaluation of 
the quality of health care.16 Previous studies by Ger-
shater17 and Gunningberg18 have revealed the wide-
spread under-documentation of foot and pressure 
ulcers in patients with known risk factors. Lindahl 
stated that the evaluations should be made for all bed-
bound patients who are paralysed on one side, and 
for those with a neurological or cognitive illness.19 
Moreover, this should be done within 24 hours after 
admission to the neurology ward. Berry and Raleigh 
also revealed insufficient documentation regarding 
foot status and the prevention of foot-related issues 
in long-term care settings, which may include several 
stroke patients with diabetes.20 Ribu revealed a lack 
of documentation even among patients who had an 
active ulcer.21 In patients who are bedbound with 
limited mobility, such as stroke patients, foot ulcers 
can appear on the heel.2,3 In the present study, the 
localisation of the foot ulcers was on the same side 
as the paralysis. This calls for the RNs to pay more 
attention to, observe and protect the paralysed areas 
of their patients’ bodies, as these patients are totally 
dependent on the nurse’s actions and interventions. 

Given that stroke patients are critically ill, their nurs-
es’ focus is likely on administering lifesaving pro-
cedures and treating neurological symptoms, rather 
than preventing ulcers on the feet. The extreme spe-
cialisation often found at university clinics calls for 
more interdisciplinary cooperation, and for nurses 
to focus on a holistic view of the patient, promoting 
health and preventing illness. Sometimes, this fails 
simply due to a lack of time in the nurses’ daily work; 
however, examining the feet to identify injuries or 
risk factors can be done quickly.22

The present study showed that only a few of the 
examined patient records described preventive meas-

ures regarding the off-loading of the foot in bed, and 
none recorded off-loading when the patient was in a 
wheelchair. This was also noted by Gunningberg.18 

This is an area that needs to be improved in exist-
ing guidelines, so that foot ulcer prevention can be 
developed and evaluated.3,23

Another risk factor is injury to the foot on the para-
lysed side of the body, due to limited mobility.24 In 
the present study, the RNs used Norton to assess 
risk factors for pressure ulcers, but no similar in-
strument is available for diabetic foot ulcer assess-
ment. One reason for these insufficient records may 
be that RNs are unaware of the importance of foot 
ulcer prevention for patients with high risk, and they 
may become confused about the different types of 
ulceration risk factors. This is an area in which the 
nurses’ professional role and responsibilities should 
be discussed. With more specialist nurses in medical 
care staff at the clinic, the documentation and sys-
tematic assessments of patients should increase. This, 
in turn, would increase the opportunities for good 
care. We recommend that future interview studies 
be conducted with nurses caring for this vulnerable 
patient group of people with diabetes and stroke. 

The present study has revealed areas in need of 
improvement in specialised stroke units. The RNs 
working in inpatient wards can help by paying more 
systematic attention to the patients’ feet through reg-
ular foot inspections performed while carrying out 
general nursing interventions and while off-loading 
to and from a bed or wheelchair. They can also apply 
foot creams and perform active oedema treatment, 
followed by documentation. The limitation of the 
study was that data were collected from only one 
hospital, therefore the findings should be generalised 
with caution.

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 2: Recorded assessments for pressure ulcers and foot ulcers (N = 101)

Variables  Yes No

Is there a risk assessment record regarding pressure ulcers?  50 51

Is there a risk assessment record regarding foot ulcers?  0 101

Is there a note about the risk of foot ulcers?  0 101

* Peripheral neuropathy?  1 100

* Peripheral neuropathy with peripheral artery disease and/or a foot deformity? 5 96

* Peripheral neuropathy and a history of foot ulcer or lower-extremity amputation? 6 95

* Is there any record of ongoing foot ulcers in the patient?  3 98
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Key points
 n  Patients with diabetes and stroke are advanced 
 in age, with comorbidities and unable to perform 
 self-care of their feet; hence, they are dependent 
 on others for this.
 

n  RNs had not recorded any assessments of the feet, 
 and assessments of pressure ulcers were largely 
 missing. 

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

 n  Ongoing ulcers in the feet were all located on the 
 paralysed foot.

 n  Shortfalls in the documentation and preventative 
 work lead to risks to patients’ safety. 

 n  Nurses working in specialised stroke units need 
 improved professional knowledge regarding the 
 systematic assessment of risk factors for foot 
 ulceration.

Key Messages
 n  Patients with diabetes and stroke are advanced in age, with comorbidities and unable to perform self-care 
 of their feet, and thus dependent on others for this.
 n  The study’s aim was to explore the documentation of preventive nursing actions regarding the risk of 
 developing foot ulcers in patients with diabetes and stroke.
 n  Foot assessments and assessments for pressure ulcers were largely missing in the records.
 n  Three pre-existing, ongoing diabetic foot ulcers were all located on the paralysed foot.
 n  Improved professional knowledge about the risk factors for diabetic foot ulcers is needed for nurses 
 working in specialised stroke units. m
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