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WoundsWest Advisory Service pilot: An 
innovative delivery of wound management

Introduction
The WoundsWest Advisory Service (WWAS) is a telephone-

based service, utilising an electronic documentation system 

to provide evidence-based advice to Western Australian (WA) 

health professionals on wound prevention and management. 

The WWAS is supported by the WoundsWest Consultant 

Team (WWCT), comprising nurse consultants with expertise 

in wound management.

Previous state and national research1-3 had demonstrated 

the need for the introduction of a telephone-based advisory 

service to support clinicians with wound management. 

Specifically, Santamaria et al. 20041 present early evidence for 

the clinical benefits and cost-effectiveness of remote expert 

wound consultation using a digital imaging telemedicine 

wound system in the Kimberley region of WA.

Pilot aims
The aims of the WWAS pilot were to:

• Provide a limited phone-based advisory service to support 

clinicians in their provision of wound management at six 

rural and remote sites in WA Health.

• Support clinicians to access evidence-based education on 

wounds and wound management.

• Improve health outcomes for patients with wounds.

• Improve staff knowledge and expertise in wound care.

• Implement a service that is perceived as valuable.

• Evaluate the WWAS and provide recommendations for a 

state-wide uptake of the WWAS.
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Methodology

IT system

Information technology software was developed for 

WoundsWest (WW), to support remote patient consultation 

and accurate wound assessment, incorporating electronic 

wound measurements and graphing of wound dimensions. 

The process was interrupted due to vendor problems prior 

to commencement of the pilot, creating a need to develop an 

Interim IT System until a more advanced system could be 

developed.

The Interim IT System, which is an electronic-based 

assessment, management and documentation system for 

patients with wounds, was developed in conjunction with 

WA Health Information Network. The system allowed for 

the sharing of patient information and wound images, 

between pilot site clinicians and the WWCT. The Interim IT 

System facilitated the completion of a comprehensive patient 

and wound assessment, allowing for the entry of multiple 

wounds for the same patient and for multiple reviews of 

individual wounds. It also supported the documentation of 

an individual management plan that was linked to the patient 

assessment (Figure 1).

selected sites provided a range in bed size, geographical 

location and patient mix.

Prior to commencement of the pilot, education was provided 

to each of the nominated pilot site clinicians, which included 

an interactive workshop on digital photography, how to 

access the WWAS and how to use the Interim IT System. 

Digital cameras (Olympus FE-310) were provided to the pilot 

sites to facilitate the taking and uploading of digital images of 

wounds into the Interim IT System.

Initial access to the WWAS was via a 1300 number, which 

was answered by the call centre of a community nursing 

organisation which was engaged to answer, transfer and 

report on calls. Access to the service was during business 

hours Monday–Friday.

Patient management

Following referral and assessment of the patient and their 

wound, an individual management plan was developed for 

the patient. In discussing the patient’s management with the 

referring clinician, consideration was given to the clinician’s 

scope of practice, availability of wound dressing products 

and wound devices and access to allied health services. 

The agreed plan of management was documented by the 

WW consultant on the Interim IT System for the clinician to 

access electronically. The clinician was asked to acknowledge 

receipt of the management plan and print a summary of the 

assessment and management plan for the patient’s records, 

facilitating the sharing of clinical information with other 

members of the patient’s healthcare team. Patients were 

followed up on a regular basis via the pilot site clinician to 

evaluate the effectiveness of the planned management and to 

assess progress of the patient’s wound.

Clinical algorithms on individual wound types, including 

both acute and chronic wounds were established based on 

current available evidence to guide the practice of the WWCT.

Pilot evaluation
On completion of the pilot, site clinicians were invited 

to provide feedback on the WWAS via means of a semi-

structured interview of open-ended questions (Staff Debrief), 

allowing clinicians to respond freely to each question. All 

interviews were conducted by a WW team member not 

directly involved in the WWAS or pilot to minimise bias. The 

results of the Staff Debrief were analysed and grouped into 

themes to facilitate reporting.
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Figure 1. Screen shot of Interim IT System.

Site selection and staff training

Pilot sites were selected from Western Australian Country 

Health Services (WACHS) to provide a logistically 

manageable but diverse range of clinical settings including 

acute, residential and ambulatory care. In addition, the 
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Patients were asked to complete a Patient Satisfaction Survey 

of their experience of the WWAS’s involvement in the care 

of their wound. The survey was completed either when the 

wound was healed or at the completion of the pilot, if the 

patient’s episode of care was still open.

Microsoft Access 2003 database was used to record and analyse 

information relating to patient referrals, demographics, 

wound types and other general enquiries received by the 

WWAS.

Confidentiality of patient information was maintained by 

password-protected access to the Interim IT System and 

patient data folders. Ethics approval was obtained from 

WACHS Research Ethics Committee to conduct the pilot of 

the WWAS in WACHS. Written consent was obtained from 

patients and clinicians prior to using the service.

Pilot results

Referrals and wound types

Sixty-one patient referrals were received; 59% (n=36) of which 

were male and 41% (n=25) female. The majority of patients 

were between 70 and 89 years old, forming 36.1% (n=22) of 

the overall patient population. Patients of Aboriginal decent 

accounted for 23.0% (n=14) of the total patient population.

Leg ulcers were the most common wound type referred, 

accounting for 40.8% (n=31) of all wounds with foot ulcers 

forming the second largest group of wounds referred at 17.1% 

(n=13) (Figure 2). Leg ulcers comprised the largest group of 

wounds healed accounting for 44.2% (n=19) of all wounds, 

with foot ulcers forming the second largest group, accounting 

for 14% (n=6) of all wounds healed.

Wound healing was achieved in 54.0% of all patients (n=33) 

referred to the WWAS; 10.0% of patients (n=6) had their 

care transferred to a tertiary hospital on the WWAS and/or 

treating doctors recommendation. Only 3.3% (n=2) of patients 

withdrew from the pilot study as they failed to return to the 

facility for treatment. An additional 3.3% (n=2) of patients 

were withdrawn by the WWAS as a result of loss of contact 

with clinicians (Figure 3).
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Figure 2. Number of wounds referred by wound type.
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Figure 3. Patient outcomes.

Patient and staff satisfaction

Of the 61 patients, it was only possible to issue 25 surveys 

due to multiple factors beyond the control of WW, including 

immediate transfers of patient care to tertiary centres, patient’s 

death, patient not returning to the hospital for care and site 

clinicians not requesting patients to complete the survey. 

Of the 25 patients eligible to complete a Patient Satisfaction 

Survey, 14 responses (56%) were returned. Of these, 100% 

(n=14) of patients identified benefits of having the WWAS 

involved in the management of their wounds. The results 

of the survey are displayed in Table 1. Benefits commonly 

identified by patients from having the WWAS involved in 

their wound care are displayed in Table 2.

A total of 36 clinicians from a possible 50 that had used the 

service (68%) agreed to participate in the Staff Debrief. Not 

all clinicians responded to each question and some clinicians 

made multiple points for the same question, the results of 

which are displayed in Figure 4 and Table 3. The main themes 

that emerged included:

• The WWAS was a beneficial service for both staff and 

patients.
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• Although time-consuming, the Interim IT System allowed 

for a comprehensive patient assessment.

• Access to computers was difficult in some areas and 

competing work priorities posed restrictions on time to 

complete the patient assessment.

• Staff indicated use of the WWAS had improved their skill 

in assessing and managing patients with wounds.

Discussion
The WWAS pilot, in six WACHS sites commenced in March 

2009 and was planned to be of three months' duration. As 

initial referral rates were low, the pilot was extended to 

December 2009, making the total duration 10 months. There 

was also an identified demand for the service from other 

remote and rural areas within WA; referrals were therefore 

accepted from additional sites, following ethics approval, to 

allow for a more comprehensive assessment and evaluation 

of the WWAS pilot objectives.

Contact with the WWAS for patient referrals, reviews and 

general enquiries occurred via the Interim IT System, office 

telephone, Silver Chain Customer Centre or email. Staff 

indicated use of the Interim IT System was time-consuming; 

in addition, there was limited access to computers in clinical 

work areas in many pilot sites. Two pilot sites providing 

community patient services were given C5 Tablets (Motion 

C5 Mobile Clinical Assistant Tablet) to facilitate the use 

of the Interim IT System; however, this was problematic 

due to the lack of wireless connectivity in the areas. Other 

mobile technology such as iPads and smartphones are being 

considered for future development of the service.

Multiple factors may have contributed to staff perception 

of the Interim IT System being time-consuming, including: 

the system being designed to facilitate the completion of a 

comprehensive patient and wound assessment. Knowledge 

and skill relating to wound management differs between 

clinicians and, unfortunately, many clinicians do not perform 

regular systemic wound assessments4. The approach used by 

clinicians to wound management is often ‘wound-centred’, 

which can result in treatment decisions based on the latest 

product available or broad assumptions that the wound will 

inevitably heal, rather than individualised patient assessment 

and treatment5. This approach to wound management is 

further compounded by the lack of education relating to 

wounds and their management in nursing and medical 

training programs4,6.

Patient	benefit	 No.	of		 %	of	
	 patients	 patients1

My wound improved 11 79

My wound healed 11 79

My pain was reduced 7 50

I was less anxious 

about my wound 7 50

Notes: 1 14 patients returned the satisfaction survey in total. 

Patients were able to provide multiple responses to several 

questions.

Table 2. WWAS: Most common benefits as identified by patients.
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Figure 4. Pilot Staff Debrief: Responses to structured interviews.

Patient	comments	 No.	of		 %	of	
	 respondents	 	respondents1

Service of benefit  12  86

Service of no benefit  0 0

Recommended further 

use of service 12  86

Identified both beneficial 

and non-beneficial factors 

of service 2 14

Note: 1 14 patients returned the satisfaction survey in total

Table 1. WWAS: Patient Satisfaction Survey.
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Referrals
WW annual survey data revealed the prevalence of wounds 

in WACHS between 2007 and 2009 ranged from 41% to 

35%7. These results indicate the burden of wounds on public 

hospitals and in-patient services in remote and rural areas in 

WA. In addition to the in-patient burden of wounds, many 

remote and rural clinicians are providing wound care services 

on an out-patient basis, including emergency department 

presentations.

Chronic wounds are a major source of morbidity and mortality 

within both hospital and community settings and have 

significant clinical, financial and social implications8. Patients 

affected by chronic wounds are often older adults with 

multiple, complex and chronic conditions that further increase 

the risk of wounding and delayed healing9. Management of 

chronic wounds often requires a multidisciplinary approach 

as it not only involves the application of appropriate dressing 

products, but also includes monitoring and management of 

underlying aetiologies and comorbid conditions, infection 

control, nutritional and psychological support and prevention 

of new and recurrent wounds.

In total, 36 patients referred to the WWAS during the pilot 

had leg or foot ulcers. Clinical Practice Guidelines and 

expert opinion, with regard to leg ulcers, recommends 

a comprehensive patient assessment including Doppler 

Ultrasound, to determine the Ankle Brachial Pressure Index 

(APBI). The ABPI, in conjunction with a comprehensive 

patient assessment, is used to identify arterial disease and to 

determine the safe use of compression therapy in venous leg 

ulceration8,10. Although a comprehensive patient assessment 

was completed on all patients referred to the WWAS, only 10 

patients with lower leg ulcers were assessed using a Doppler 

ABPI; six of which were performed in remote or rural areas, 

while four patients were assessed in metropolitan centres. The 

reason for the low numbers of Doppler ABPIs performed was 

due to lack of equipment and/or skilled personnel available 

to perform the procedure locally. Many patients with lower 

leg ulceration were unable to travel to regional or tertiary 

centres for Doppler ABPIs due to prohibitive factors relating 

to their health, mobility or social circumstances. A systematic 

review on the impact of leg ulceration on patients’ quality of 

life identified patients with lower leg ulceration experienced 

more pain and restrictions in relation to social functioning, 

vitality, work capacity and recreation as compared to the 

respective controls11. 

Graduated compression therapy is the first-line treatment 

for venous leg ulcers; however, it is not suitable for arterial 

ulcers as compression may further decrease blood perfusion 

and worsen ulcers12. Patients with mixed aetiology ulceration 

usually require a reduced level of compression due to a 

degree of arterial insufficiency being present12. Hence, the 

low use of Doppler ABPI during the WWAS pilot resulted 

in delays in diagnosing the underlying aetiology of the 

patient’s lower leg ulcer and the implementation of evidence-

based management. In the absence of a Doppler ABPI, other 

investigations were discussed with the patients' treating 

doctor to assist in diagnosing arterial insufficiency when the 

patient’s history and clinical findings were suggestive of this. 

One such case resulted in an incidental finding of abdominal 

aortic and a popliteal aneurysm on the gentleman’s non-

affected limb, requiring referral to a vascular specialist 

Question	 Frequent	comments	by	clinicians

Clinicians' overall perception of WWAS · Helpful/excellent 

 · Beneficial to patients with wounds 

 · Time-consuming

Ease of use online assessment and management form · Good/easy 

 · Comprehensive 

 · Time-consuming

Improved clinicians' knowledge/skill in relation to wound management · Improved understanding 

 · Updated original skills

Acceptance of WWAS by other team members · Medical staff supportive

Table 3. Pilot Staff Debrief: Responses to structured interviews.
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for surgical management. This gentleman’s long-standing 

leg ulcer healed following surgical management of the 

aneurysms.

A total of 10 (16%) patients were referred with a diagnosis 

of foot ulceration and of these patients six (60%) had a 

comorbid condition of diabetes. Complications of diabetes 

including nerve and vascular damage to the lower limb, can 

result in loss of protective sensation with increased risk of 

foot injury, poor circulation and poor healing of foot ulcer13. 

In Australia, foot ulceration is a common reason for hospital 

admission for people with diabetes and is estimated to 

precede more than half of all diabetes-related amputations14. 

Norman (2010) suggests there is ample evidence to support 

simple interventions such as foot screening, education and 

appropriate footwear as cost-effective measures to reduce 

amputations in patients with diabetes. However, these 

services typically remain centred in city tertiary hospitals, 

requiring people from remote and rural communities to 

travel long distances to access these services. A total of 12 

(20%) patients referred to WWAS irrespective of wound type 

had a comorbid condition of diabetes. All of these patients 

were given information on general foot care as a preventative 

measure against foot ulceration, including hygiene, care of 

nails, foot inspection, appropriate footwear, blood glucose 

control and were advised to seek podiatry review for foot 

screening. Patients with foot ulceration were also advised 

to see a podiatrist for foot assessment and, where necessary, 

offloading of planter pressure to facilitate healing of ulcers 

and prevention of further ulceration. Podiatry services are not 

available in many remote and rural areas in WA, creating a 

need for patients to travel to regional or metropolitan centres 

for this service.

During the pilot, a 41-year-old gentleman was referred to 

the WWAS with an ulcerated fifth toe following surgical 

removal of a papilloma wart. The wound failed to progress as 

anticipated within the postoperative period and the surgeon 

was considering amputation of the toe. Prior to his referral to 

the WWAS, the gentleman had received a variety of different 

dressing treatments and antibiotics for what were considered 

to be recurrent infections due to persistent erythema and 

oedema of the toe. A review of the gentleman’s footwear by 

the WWAS and the implementation of temporary footwear 

to reduce pressure and shearing on his toe resulted in the 

wound healing within three weeks of referral to the WWAS.

The frequency of planned patient follow-up, during the 

pilot was based on clinical judgement or performed at least 

fortnightly. Stipulating the appropriate frequency for wound 

assessment is difficult due to lack of research on this topic. 

As multiple variables influence wound healing and healing 

varies from one person to another, it therefore becomes 

necessary to base frequency of reviews largely on clinical 

experience4. Follow-up of a patient’s wound involved a 

review of the patient, their wound and their environment to 

ascertain progress of the wound and identify factors that had 

the potential to inhibit wound healing. Accurate and regular 

planned assessment enables the clinician to implement 

measures to assist with wound healing and to evaluate the 

effectiveness of these measures15. Prediction, prevention and 

early intervention to control identified problems has the 

potential to reduce the severity of complications and any 

resultant sequelae, which may include hospital admission or 

presentation to an emergency department.

Patient outcomes
Wound healing of all wound types was achieved for 71.5% 

of patients referred to WWAS when the clinician continued 

with the service until wound healing was achieved. Patients 

of Aboriginal descent accounted for 23% of the total patient 

population and wound healing was achieved for 78.5% of 

this group. Wounds were classified as healed when 100% 

epithelialisation was achieved. Time to healing was not 

able to be measured accurately with the Interim IT System 

because, although there was the capability of uploading 

digital wound images, it lacked the function of a wound 

drawing tool to provide objective measurements. Clinicians 

were asked to provide three-dimensional measurements 

of the wound as part of the initial and ongoing wound 

assessments; however, this was not consistent. To be of 

value, wound measurement must be capable of comparison 

with previous and subsequent measurements16. Plotting 

healing rates will improve prediction of healing and allow 

early identification of factors that inhibit healing. This may 

prevent delays in intervention, more effective treatment and 

better patient outcomes16. Santamaria et al.2 effectively used 

electronic digital software, incorporating a wound drawing 

tool to measure the progression of healing in lower leg 

ulcerations in the Kimberley region of WA. A similar tool has 

been developed and incorporated into the WW IT Solution 

– Medical Messaging Exchange (MMEX) to improve wound 

measurement and monitoring of wounds, which is currently 

being piloted in regional WA with the WWAS.
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Patient satisfaction
Patients that responded to the Patient Satisfaction Survey 

identified benefits to their wounds or their quality of life 

from their involvement in the pilot. The main benefits to their 

wounds included wound healing, improvement in wound 

status and the reduction of symptoms such as pain. Several 

studies that assessed the financial, physical, social and 

psychological implications of leg ulceration on quality of life 

demonstrated that pain was a prominent factor that impacted 

negatively on aspects of patients' lives11.

Staff satisfaction
Respondents to the Staff Satisfaction Survey generally agreed 

the service was beneficial, allowing for a comprehensive 

patient and wound assessment. The use of the service 

improved their skills in wound assessment and management. 

Access to computers and competing work priorities were 

common issues. In terms of future IT services, these factors 

would require careful consideration to facilitate improved 

staff workflow.

Conclusion
The WWAS pilot, although a small pilot, demonstrated clear 

benefits for both patients and staff in wound prevention and 

management, in remote and rural areas of WA. The Interim 

IT System provided functionality to share patient information 

and digital images to support remote referral and consultation 

of patients with wounds. However, the development and 

implementation of an advanced IT Solution is paramount 

for the continuation and expansion of the service. This will 

facilitate secure electronic sharing of patient data and the 

ability to interface with other IT systems within and outside 

of WA Health and will improve time efficiencies and accurate 

reporting of patients, wound and service-related data.

The pilot has highlighted areas of need relating to staff 

knowledge and skill and the availability of clinical resources 

in remote and rural areas to provide wound care services 

to a level reflective of current evidence-based practice. In 

addition, it has also highlighted areas of need for IT access, 

resources and staff education as we move forward towards 

the goal of electronic patient records from a state and federal 

perspective.
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