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Abstract
Background The predominant aetiology of lower leg 
ulcers (VLU) are caused by venous insufficiency. In 2016 
a new district nursing model was introduced using nurses 
specialising in leg ulcer assessment and management. 
The specialist nurses provided district nurse education on 
leg ulcers and conducted vascular assessments to identify 
venous ulcer aetiology, enabling early compression therapy 
to increase healing rates and prevent wound chronicity.

Method A retrospective electronic chart audit was conducted 
to determine if the new model diagnosed and treated VLUs 
earlier. All newly presenting lower leg wounds entering 
the service over a period of 7 months were reviewed, with 
healing rates studied up to 24 weeks.

Results Healing rates of all lower leg wounds were 84% 
with an average heal time of 9.7 weeks. The time to heal for 
recurrent ulcers was the same as new wound presentations. 
Of interest, Māori and Pacific Island (Pasifika) patients 
ulcerated at a younger age compared to European patients.

Conclusion A nurse-led model facilitated early diagnosis and 
treatment of VLUs to reduce healing time. The correlation of 
Māori and Pasifika patients presenting younger with leg 
ulcers necessitates further research to determine if there is 
an ethnicity causation factor in these populations.

Introduction
A venous leg ulcer (VLU) is defined as an open skin 
lesion affecting the leg or foot that is affected by venous 
hypertension; these ulcers account for 70% of all lower leg 

ulcers1. VLUs have high recurrence rates and can lead onto 
chronic wounds if not managed appropriately; hence early 
identification to treat and prevent these is essential for a 
person’s quality of life, and to reduce the financial burden 
on the person and healthcare system1,2. VLU prevalence 
rates increase with ageing2–4 and, in the older person, age-
associated changes can lead onto chronic wounds5.

The Capital Coast District Health Board (CCDHB) serves an 
estimated population of 324,000 in the lower half of the North 
Island in New Zealand. CCDHB projects a 33% population 
growth in the 70–79 age group, and a 59% growth in the 
80+ age group by 20306; VLU rates would be expected to 
increase with our ageing population. A large proportion of the 
CCDHB district nursing service workload is managing lower 
leg wounds, with referrals received from general practices, 
hospitals and aged care facilities. This is supported by 
research results from the United Kingdom (UK) where wound 
care is estimated to consume up to 65% of community 
nurses’ time and specialist wound services have shown to 
increase VLU healing rates4. An Australian cross-sectional 
survey reported that the most common chronic wound seen 
in general practice were leg ulcers7. This survey also reported 
that practice nurses manage leg ulcers for up to 3 months 
and, if failed to heal, would then refer to a vascular surgeon 
or specialist wound clinic7. A New Zealand observational 
study found community patients with leg ulcers referred to 
an outpatient vascular department had low rates of ankle–
brachial pressure index (ABPI) measurements performed and 
use of compression therapy8.

Background
A previous 52-week retrospective audit involving 288 patients 
enrolled with the district nursing service from May 2015 to 
May 2016 showed VLUs had an average heal time of 27 
weeks. Additionally, recurrent ulcers took 45 weeks to heal 
which was 1.7 times longer than new ulcer presentations. 
This audit included all lower leg wounds, both new referrals 
and patients with existing wounds. To benchmark these 
results we used the UK healing targets for VLUs as follows; 
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100% of simple leg ulcers should be healed by 12 weeks (or 
minimum ≥70% healed within 18 weeks), and 100% complex 
leg ulcers healed within 18 weeks (or minimum ≥70% healed 
within 24 weeks)4,9. This audit indicated our healing rates 
were longer than the UK targets and required a concerted 
effort to improve.

Education

Previous to this audit the wound clinical nurse specialist 
(WCNS) had identified the need for early VLU diagnosis 
and treatment and submitted a successful proposal to the 
CCDHB for a specialist wound care team (SWCT) in March 
2016. The team consisted of the WCNS who supported the 
education and training for the five part-time appointed SWCT 
members in lower leg vascular assessment over a period 
of 2 years as each nurse commenced the role. Investment 
in Doppler equipment and wound measurement and data 
collection for each base was implemented. Following 
the ANZ guideline for identification and management of 
VLUs2 a comprehensive leg ulcer assessment form was 
developed which included clinical, pain and leg ulcer history, 
examining the legs for venous and arterial indicators, CEAP 
classification, wound and skin assessment, and ABPI to 
support diagnosis1,2,4. The SWCT then implemented a VLU 
training program for 70 district nurses; Doppler assessment 
was included for approximately 20 of the district nurses with 
practice supported by the SWCT.

Clinical practice

In accordance with the ANZ guideline and CCDHB protocol, 
all non-healing lower leg wounds, or patients who had an 
ABPI reading below 0.8 or above 1.2, were referred onto the 
specialist vascular team2. Patients diagnosed with a VLU 
(ABPI 0.8–1.2) received compression bandaging. Patients 
with arterial calcification (ABPI>1.3) had toe–brachial 
pressures (TBPI) performed and the findings discussed with 
a vascular surgeon to determine if compression therapy 
could be commenced. Compression therapy included Coban 
2, Coban 2 Lite10, compression hosiery ulcer kits, and 
Juxta Lite, an adjustable inelastic compression wrap11. As 
supported in the literature, to help reduce ulcer recurrence 
rates patients received one pair of compression hosiery 
funded by the CCDHB1,2,4. For patients in financial difficulty 
income assistance was sought to assist with ongoing hosiery 
costs.

All patients received written information sheets on the 
importance of skin care and compression hosiery post-
healing12,13. The service implementation of ‘Silhouette’, a 
wound capture, measurement and data system, has played a 
significant role in enabling the nurses to monitor the leg ulcer 
trajectory with precise wound measurement and tracking, 
informing healing or non-healing trends and enabling early 
referral to specialists if wound closure was not progressing14.

Audit objectives

The primary objective was to determine if newly referred 

patients with lower leg wounds received early diagnosis and 
treatment. The secondary aim was to determine VLU healing 
rates using compression therapy.

Inclusion criteria

•	 New patients referred to the community service and over 
18 years of age.

•	 Patients consenting to standard electronic leg ulcer data 
being captured by the district nurse.

•	 Patients who had received a comprehensive leg ulcer 
assessment and were in compression therapy.

Exclusion criteria

•	 Other lower leg wounds that were not of venous aetiology 
such as arterial leg ulcers, diabetic foot ulcers, and 
cancerous lesions.

Method
A retrospective audit was registered and approved by the 
CCDHB and conducted from 1 October 2017 to 30 April 
2018; no additional funding was provided for this audit. 
As standard practice at CCDHB, an existing district nurse 
database was utilised to collect patient data. Data were 
captured by the district nurse or SWCT who conducted the 
assessment in the patient’s home or district nurse clinic.

All lower leg wounds were identified by the use of standard 
statistical coding used by the district nursing service. As 
standard practice, informed written consent was required for 
wounds to be assessed and measured using Silhouette™, an 
electronic 3D wound-imaging tool. Patient healing rates were 
analysed up to 25 weeks from service entry.

Data were analysed using SPSS Statistics 25.0. Categorical 
variables were expressed as frequencies and proportions. 
Time to Doppler assessment and time to heal were analysed 
with mean averages and standard deviation provided. The 
relationship between time to Doppler and time to heal was 
analysed with the non-parametric Spearman’s Rho test. 
Continuous variables were analysed by means of the analysis 
of variance (ANOVA) and independent student’s t test.

Results
Over the 7-month audit period seven patients died; data from 
these patients was included in the overall analysis. A total 
of 247 new patients’ referrals with lower limb wounds were 
received during this period – the average patient age was 72 
years, the mean male age was 67.5 versus female 73.9 (Table 
1). The mean age of Pasifika was significantly lower at 49.15 
and NZ Māori at 64.35 compared to European (Table 1).

A one-way between groups analysis of variance was 
conducted to explore the differences in ethnicity and age 
which showed a significant difference in age differences 
between European versus NZ Māori and Pasifika (p<0.05). 
The results indicate that Māori and Pasifika presented with 
leg ulcers at a much younger age compared to Europeans. 
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There was no significant difference in time to heal and 
ethnicity.

Doppler assessment

A total of 134 (54%) patients were assessed as requiring a 
Doppler/vascular assessment. The time for a Doppler across 
the service was an average of 3.94 weeks from date of 
referral. This is well within the current CCDHB Lower Limb 
Protocol of 6 weeks from date of referral. Not all patients 
would be expected to have a Doppler assessment if they 
had received a previous Doppler within 12 months prior to 
the new referral. In addition, some patients with lower leg 
ulcers were unable to have a Doppler performed, such as 
those patients who were at end of life, or those for whom 
a Doppler was too painful to perform or had an inability to 
lie flat. Specialist vascular referral was initiated for some 
of these patients based on the nurses’ clinical judgement 
regarding appropriateness of treatment.

Relationships between time to receive a Doppler and time to 
heal was investigated using the non-parametric Spearman’s 
Rho statistical test. Results showed a medium correlation 
between the two (r=0.190, n=111, p=0.046).

Aetiology of wounds

A total of 61.9% of all presenting lower leg wounds were of 
venous aetiology (Table 2). Other wound types included skin 
tears and lower leg cellulitis and included unrecorded data.

Healing rates

A total of 219 (89%) patients had healed wounds at the end 
point of data analysis; healing time ranged from less than 1 
week to 43 weeks. An average heal time overall for the 219 
patients was 9.70 weeks with SD 7.12. Figure 1 shows that 
the healing rates are reasonably well distributed over the 
0–24 week time period, with only a few numbers of patients 
taking longer than 24 weeks to heal. For data analysis 
purposes, time for healing were then collated into ‘heal time’ 
categories (Figure 1 and Table 3); all wounds that did not heal 
in the 24-week period were collated with those non-healing 
in the 24+ time period.

Recurrence vs new leg ulcer rates

Of the 247 patients, 128 patients (51.8 %) presented with 

a recurrent ulcer and 55 (22.2%) presented with a new 
ulcer; 64 (25.9 %) patients had unrecorded data. The audit 
found healing time was faster for recurrent ulcers (9.98 
weeks) compared to new presenting leg ulcers (11.5 weeks), 
although this was not significant (p=0.225).

Compression therapy

A total of 122 patients (49.4%) received compression therapy, 
47.4% did not, with unknown data for 3.2 %. The average 
heal time for those in compression was 11.82 weeks (SD 
7.42); this compared with an average heal time of 8.65 weeks 
(SD 6.73) for those not in compression. A t test showed no 

Figure 1. Healing time over weeks

Factor
Total population (%) 

n=247
Mean age (SD)

Mean weeks to 
healing (SD)

Gender 72.02 (17.1)

Female 129 (52) 73.9 (15.9) 9.11 (6.22)

Male 118 (47.2) 67. 5 (4.5) 10.36 (7.99)

Ethnicity

NZ European/Other European 191 (77.3) 76.15 (14.3) 9.40 (7.047)

NZ Māori 26 (10.5) 64.35 10.90 (7.70)

Pasifika 20 (8.1) 49.15 9.91 (5.93)

Asian 10 (4.0%) 65.70 11.92 (9.091)

Table 1. Age vs heal time and ethnicity data

Factor n=247 %

Venous 153 61.9

Mixed arterial/venous 33 13.4

Other 61 24.7

Table 2. Wound aetiology

Table 3. Heal time categories

Heal time (weeks) n=247 % Cumulative %

0–6 91 36.8 36.8

7–12 68 27.5 64.4

13–24 49 19.8 84.2

25+ unhealed 39 15.8 100
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statistical difference between times to heal between those in 
compression versus those not in compression.

Risk factors

Risk factors were analysed in terms of percentages; 
hypertension at 60.7% and lower leg oedema at 63.2 % were 
the most presenting risk factors in our population (Table 4). 
An independent t test was conducted to compare risk factors 
and healing times; obesity was the only significant risk factor 
linked to a slower healing time (p=0.008).

Discussion
This audit provided data to compare with our previous audit. 
Results showed improved healing rates for all presenting 
wounds of 84% at 24 weeks, although a limitation is the first 
audit was conducted over 1 year and this audit was over 7 
months and included new referrals only.

The audit relied on data retrieved from wound codes 
entered into medical records by the district nurses. The 
audit did not include the following factors: ulcer duration; 
if the ulcers were simple or complex; whether multiple 
ulcerations were present on the limbs of the same patient; 
and what type of compression systems were used. Of the 
247 patients audited, just under 50% received compression 
therapy; this lower percentage may be attributed to patients 
already healing and hence were not referred on for further 
investigation. Patient preference may also have influenced 
the application of compression.

The average healing rate for VLUs using compression therapy 
was 11.82 weeks which is within the UK 12-week healing 
target for simple VLUs9. The differences in healing rates 
between those in compression and those not are likely due 
to non-complex wounds not requiring compression, hence 
there would have been a greater proportion healed in the first 
4–6 weeks. This audit found similar healing rates of recurrent 
ulcers to new presenting ulcers; this may be attributed to 
earlier identification and treatment. Since recurrent VLUs 
could be considered more complex to heal, this finding is 
pleasing and highlights the need for ongoing education, skin 
care, and funding for compression hosiery post-healing to 
reduce this rate in this high-risk group1,2,4,9. Although a benefit 
analysis was not performed, healing wounds faster improves 

a person’s quality of life and is associated with reduced 
healthcare costs1,2.

Obesity as a risk factor of chronic venous insufficiency is well 
documented1,2; the link to slower healing times in our patient 
group was not explored further and hence it is unclear if this 
is related to other factors such as reduced mobility, other 
comorbidities, or concordance with compression.

The audit highlighted the prolonged referral process (up to 9 
months) for patients outside 0.8–1.2 Doppler range and for 
non-healing wounds to be reviewed by the vascular service. 
Since this audit, a new initiative includes regular virtual 
meetings with the vascular surgeon and SWCT to determine 
if these patients can commence compression treatment 
earlier.

NZ Māori and Pasifika people have poorer health outcomes 
and die younger15, yet the impact of VLUs in these populations 
is not published2. This audit indicated, for Māori and more so 
for Pasifika, that they presented with leg ulcers at a younger 
age; further research is needed in determining potential 
ethnicity causation, and prevention and management 
strategies.

Conclusion
The audit data supports that our new nursing model did, 
in most cases, provide earlier leg ulcer assessment and 
diagnosis and did improve healing rates for new and 
recurrent leg ulcers, hence reducing the risk of chronic 
wounds developing. Auditing can provide insights into the 
population you serve, and the effectiveness of care and 
delivery. An educated and responsive team can provide 
early lower leg assessment and diagnosis and provide best 
practice treatment to improve leg ulcer healing rates in the 
community and reduce the burden on secondary and tertiary 
healthcare services.
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Risk factor n (%) Healing time (weeks) M p value

Hypertension 150 (60.7) 10.54 0.308

Obesity 46 (18.6) 13.03 0.008

Peripheral vascular disease (PVD) (mixed aetiology) 14 (5.7) 9.52 0.404

Impaired mobility 90 (36.4) 10.05 0.752

Rheumatoid arthritis 14 (5.7) 10.00 0.9

Deep vein thrombosis (DVT) 16 (6.5) 9.09 0.529

Diabetes mellitus 46 (18.6) 11.77 0.308

Table 4. Risk factors vs healing time
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