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Aim
Develop mechanisms of 

identifying patients at risk of 
adverse outcomes and determine 

if frailty or gait velocity is 
predictive of patient outcomes in 

the HRFS / DFRD population. 
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Background
Diabetes related peripheral neuropathy is the most common complication of diabetes. Loss of protective sensation is a primary risk factor for 
falls in those with diabetes related foot disease (DRFD). Foot ulcers occur in a quarter of those with diabetes, and are a precursor in 85% of 
amputations. Foot ulcers have significant complications, with a 30% mortality rate at 5 years. DRFU have a high prevalence of comorbidities, 
and are associated with accelerated ageing, further enhancing their frailty status. Recent research has shown that frailty is associated with 
impaired healing and all-cause re-hospitalization, and low grip strength was associated with poor wound healing and increased mortality. 
Frieds Frailty Phenotype is the most commonly used tool to identify frailty; measuring unintentional weight loss, perceived exhaustion, slow 
walking speed, weak grip strength and low physical activity. 
The Liverpool Hospital High Risk Foot Service (HRFS) managed over 600 patients with complex foot disease every year, running Monday to 
Friday, staffed by podiatrists and a range of multidisciplinary specialists. Data on frailty is not currently commonly collected in the HRFS. 

Image 1: a) gait velocity positing in corridor, b) Novel gait velocity device, c) hand 
dynamometer

Table 1
Characteristics Total (n=52)

Demographics

Age 58.5, ±12.3 (35-85) #

Male sex 44 (84.6%)

BMI 32.4 (21.6-32.4) #

Comorbidities 

Type 2 Diabetes 48 (92%)

HbA1c 8.1% (5.1%-12.2%) #

Current or ex smoker 27 (51%)

ESRF 5, 9%

Ischemic Heart Disease 14, 27%

Foot disease 

Charcot Neuroarthropathy 4, 7.8%

Current ulcer 40, 78%

Previous amputation 30, 59%

Peripheral Arterial Disease 23, 45%
Table 2 – Footwear Information
Commercial shoes 32, 62%

Medical grade footwear 6, 12%

No mobility aid 42, 82%

How many hours do you wear your 
shoes?

> 8 hours = 
28, 56%

Table 3: Frieds Frailty Score (no score for n=2)

Not frail 11 (22%)

Pre-frail 34  (69%)

Frail 4 (8%)

Table 1 demonstrates demographic information. # denotes mean and range 

Method
Baseline data is collected from eMR. Frieds Frailty questions on weight loss are 
collected. A 4m walk test is performed, and a hand grip dynamometry. 
We will then track patients over the next 2 years to evaluate outcomes such as 
amputation, hospitalisation, death. 
Gait is measured using a novel co-designed device between clinician researchers 
and biomedical engineers from the Marc Institute. The device is wall mounted and 
can be operated by one staff, triggered by the participant walking past the sensors, 
shown in Image 1. It has been validated compared to the GaitRITE walkway system.

Results
The project is ongoing, but preliminary results are shown in Table 1, 2 and 3. A 
total of 52 participants have been recruited so far. The demographic is reflective 
of the usual HRFS population in terms of gender, but is younger than a typical 
profile. There are significantly more smokers than Australian average, which is 
5.8%. 
The mean speed of the 4m walk test was 4.05 seconds (±1.28). 
The majority of patients (74%) are either frail or pre-frail, despite the younger 
age range. This demonstrates an area for intervention in promotion of exercise 
suitable for people with plantar foot ulcers.  

Image 1

Inclusion criteria:

• 18 or older
• Diagnosis of Type 1 or 2 Diabetes 

Mellitus  
• Attending HRFS and consenting to 

inclusion 
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