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Útdráttur 

Bakgrunnur: Langvinn fótasár eru heilbrigðisvandamál sem einkum varða aldraða 

einstaklinga. Fótasár eru sjúkdómsástand sem varir mánuðum og jafnvel árum 

saman. Bati er hægur og sárin koma aftur og aftur. Fótasár skerða lífsgæði 

umtalsvert og meðferð fótasára er auk þess kostnaðarsöm. Sýnt hefur verið fram á 

að gagnreyndir starfshættir við meðferð langvinnra fótasára flýta bata, minnka 

kostnað, auk þess að bæta lífsgæði. Lítið er vitað um algengi fótasára á Íslandi, 

dreifingu þeirra, orsakir eða meðferð.  

Markmið:  Varpa ljósi á hversu margir einstaklingar eru með fótasár á Íslandi, 

hvers eðlis þau eru og hvernig þau eru meðhöndluð og skapa þannig 

þekkingargrunn sem nýtist við frekari rannsóknir og við stefnumótun í 

heilbrigðisþjónustu sem og við mat á árangri þjónustu við sjúklinga með langvinn 

fótasár.  

Aðferð: Lýsandi rannsókn með þverskurðarsniði. Langvinn fótasár voru skilgreind 

sem opin sár fyrir neðan hné, á fótlegg eða fæti, opin lengur en 6 vikur frá því þau 

mynduðust. Við söfnun gagna var leitað til heilbrigðisstarfsfólks og þeir beðnir um 

að fylla út spurningalista fyrir hvern þann einstakling sem þeir sinntu eða þekktu 

til á ákveðnu tveggja vikna tímabili vorið 2008. Gögnum var safnað á öllum 

heilsugæslustöðvum, miðstöð heimahjúkrunar, hjúkrunar- og dvalarheimilum, 

langlegudeildum og  göngudeildum sjúkrahúsa á landinu, 166 einingum alls. Til að 

greina orsakir sáranna var slembað 20 manna úrtak valið úr innsendum 

spurningalistum og þeir sjúklingar sem lentu í úrtakinu skoðaðir og metnir með 

tilliti til orsaka sáranna. 

Niðurstöður: Svörun var 100%. Alls fundust 226 einstaklingar með sár. Algengi var  

reiknað 0,072% en hækkaði upp í 0.61% meðal einstaklinga 70 ára og eldri. 
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Meðalaldur var 75,2 ár. Í 34% tilfella var talið að um bláæðasár væri að ræða, 

önnur eða óþekkt orsök var gefin í 25% tilfella. Hjá 57% sjúklinga byggðist greining 

sáranna á klínískri skoðun eingöngu. Dopplerskoðun var skráð í 20% tilfella. 

Hjúkrunarfræðingar voru ábyrgir fyrir sárameðferðinni í 90% tilfella en flestir 

sjúklinganna (88%) höfðu fengið skoðun hjá lækni vegna sáranna á undangengnu 

ári. 60% sjúklinga með bláæðasár voru meðhöndlaðir með þrýstingsumbúðum. 

Nútíma sáraumbúðir voru notaðar til að búa um sárin í 75% tilfella en þurrar eða 

saltvatnsvættar grisjur voru notaðar hjá 10% sjúklinga. 

Ályktanir: Niðurstöður benda til þess að algengi langvinnra fótasára á Íslandi sé 

með því lægsta sem þekkist. Greining og meðferð er breytileg. Þörf er á fræðslu og 

innleiðingu gagnreyndra starfshátta í meðferð langvinnra fótasára í íslensku 

heilbrigðiskerfi. Þörf er á frekari rannsóknum. 

 

Abstract 

Background: Chronic leg and foot ulcers are a major health care concern, 

especially among the elderly population. The condition can persist for months and 

even years and recurrence rate is high. Chronic leg ulcers have great impact on 

people’s daily lives and the cost of treating leg ulcers is severe. Evidence based 

practice improves healing rates, lowers cost and the positive effect on leg ulcer 

patients’ quality of life has been suggested. To date the prevalence of chronic leg 

ulcers in Iceland is unknown and little is known about the extent of the problem, 

their aetiology or management.  

Aim: The aim of the study was to identify the number of leg ulcer patients among 

the Icelandic population and to determine their aetiology and management, in 
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order to create an empirical background for further research, health care policy 

making and evaluation of leg ulcer services.  

Methods: Descriptive cross sectional study. Chronic leg ulcers were considered all 

ulcers below knee, open ≥6 weeks. Patients were identified by health care 

professionals who were asked to fill out one structured questionnaire for every 

leg ulcer patient they had treated or knew of, during a two weeks period in May 

2008. Data were collected in all primary health care clinics, home care units, 

geriatric institutions, hospital long term wards and outpatient clinics in Iceland, 

166 units altogether. A random sample of 20 patients was selected from the 

whole sample for validation of the underlying aetiology.   

Results: Response rate was 100%. A total number of 226 leg ulcer patients were 

identified, representing a prevalence rate of 0.072% rising up to 0.61% among the 

population over 70 years. Mean age was 75.2 years. Estimated aetiology was 

venous in 34% of cases and other or unknown in 25% of cases. In 57% of cases 

diagnosis was based on clinical observation alone. Doppler inspection was 

reported in 20% of cases. Nurses were in charge of the treatment in 90% of cases 

but most patients (88%) had been seen by a physician because of the ulcers in the 

preceding year. Compression was used in 60% of venous leg ulcer cases. A variety 

of modern wound dressings were used in 75% of cases and saline soaked or dry 

gauze were used in 10% of cases.  

Conclusion: Prevalence rates are low compared to other studies. Diagnostic 

methods and management varies. Evidence based leg ulcer practice needs to be 

implemented in Iceland. Further studies are needed.     
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Introduction 

Chronic leg and foot ulcers are a major health care concern, especially among the 

elderly population. Prevalence rates of open leg ulcers range from 0.045% to 1.69% 

depending on the population studied (Margolis, Bilker, Santanna & Baumgarten, 

2002; Moffatt, Franks et al., 2004). The condition can persist for months and even 

years and recurrence rate is high. Underlying aetiology in most leg ulcers is related 

to defects in the vascular system of the legs, such as venous insufficiency and 

arterial diseases. Many contributing factors can influence healing or the 

development of the ulcer. These factors can be physical factors, psychological and 

social factors as well as environmental and economic factors. Of all leg ulcers, up 

to 80% are caused by venous insufficiency (Ågren & Gottrup, 2007). Up to 10% of 

lower extremity ulcers are related to insufficient arterial blood flow 

predominantly and a further 10-15% are mixed venous arterial ulcers. (Cornwall, 

Doré & Lewis, 1986; Nelzén, Bergqvist & Lindhagen, 1996). Diabetic foot ulcers 

which represent around 5% of all lower extremity ulcers are often related to 

ischemia. The underlying cause is therefore not always obvious but is still the 

fundamental factor for a successful treatment. The impact of leg ulceration on 

people’s daily life has been demonstrated to be considerable, with pain being one 

of the main issues (Persoon et al., 2004).  

Major developments have been seen in the management of chronic leg 

ulcers in the world in the last decade or two (Moffatt, Morison & Pina, 2004). In 

Canada as well as in Europe, clinical practice guidelines on management of chronic 

leg ulcers have been developed (Royal College of Nursing, 2006; Registered Nurses 

Association of Ontario, 2004; Registered Nurses Association of Ontario, 2005) and 

evidence based practice has been implemented in various forms.  
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Little is known about the extent of the problem of chronic leg ulcers in 

Iceland and to date, the prevalence is unknown. Provision of care has been poorly 

defined and procedure policy for managing chronic wounds is rare. As long as this 

is the case, it can be expected that many patients do not receive evidence based 

care. In recent years however, wound management is receiving more attention in 

Iceland. Interest is increasing and nurses and other health care professionals 

realize that evidence based practice in wound management, such as chronic leg 

ulcer care, is of importance, not only for the healing of the wounds, but also for 

the wellbeing of patients, as well as with regard to the cost effectiveness of health 

care services. In order to capture the burden of chronic leg ulcers in the Icelandic 

society, their impact on patients, the workload of health care practitioners and 

the cost of their management, it is essential to ascertain the extent of the 

problem. This study focuses on chronic leg ulcers among the adult Icelandic 

population, their prevalence, estimated aetiology and their management. Chronic 

leg ulcers are defined as all ulcers below knee which have been open or are 

expected to be open at least six weeks from onset of ulcer. 

 

Purpose 

The purpose of this study is to estimate the prevalence of chronic leg ulcers 

among the Icelandic population and to determine their aetiology and 

management. The objective is to identify the scope of the problem of chronic leg 

ulcers in Iceland and describe the service provision of patients with chronic leg 

ulcers. A descriptive study such as this one can create an empirical background for 

health care policy making and is a fundamental starting point for evaluation of the 
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management of chronic leg ulcers and further research on patients suffering from 

chronic leg ulcers.  

 

Research questions 

1. What is the prevalence of chronic leg ulcers in Iceland? 

2. What is the estimated aetiology of chronic leg ulcers in Iceland? 

3. How is leg ulcer aetiology determined among health care providers in 

Iceland? 

4. Where is leg ulcer service provided within the Icelandic health care 

system? 

5. Who is responsible for the management of chronic leg ulcers within the 

Icelandic health care system? 

6. How are leg ulcers treated within the Icelandic health care system? 

 

Literature review 

This chapter is an overview of the problem of chronic leg ulcers; their impact on 

peoples’ lives, their underlying aetiology as well as assessment and treatment of 

chronic leg ulcers of different aetiology according to evidence based practice. This 

chapter is also a synthesis of studies on prevalence of chronic leg ulcers, their 

aetiology and management and it addresses the effect of evidence based leg ulcer  

practice on prevalence, cost and on quality of life.  

Most chronic leg ulcers are related to defects in the vascular system of the 

legs. The most prominent pathophysiological cause is venous insufficiency. Many 

of those patients are also suffering from impaired arterial blood flow. These ulcers 

are known as mixed venous arterial ulcers. Ischemia, caused by reduced arterial 
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blood supply is a main causative factor in many leg and foot ulcers and diabetic 

foot ulcers may be caused by ischemia in relation to neuropathy. More unusual 

leg ulcers are inflammatory ulcers and malignant ulcers (Morison & Moffatt, 2007).  

General understanding of wound healing is mainly based on research on 

the healing process of acute wounds. This process is mostly a well defined and a 

straightforward process which includes coagulation, inflammation, cell 

proliferation and epithelisation and remodelling of scar tissue (Fletcher, 2007). 

The healing of chronic wounds, such as leg ulcers, on the other hand is a much 

more complex process influenced by numerous local and systemic factors. These 

factors are not only physical factors such as circulation or neuropathy but can be 

related to the patient’s economy, social status as well as being psychological, 

emotional and environmental factors.   

The impact of leg ulceration on peoples’ daily life has been demonstrated 

to be substantial, with pain being the major issue (Persoon et al., 2004). One of 

the first studies on quality of life of people with leg ulcers was conducted in 

Sweden (Lindholm, Bjellerup, Christensen & Zederfeldt, 1993). Lindholm and her 

team found that wound pain is experienced by majority of individuals suffering 

from leg ulceration. These findings have been confirmed by other researchers 

(Flanagan, Vogensen & Haase, 2006; Hofman et al., 1997, Price et al., 2007, 

Walshe, 1995). Hofman and her team (1997) highlighted that wound pain is not 

necessarily related to arterial ulcers as earlier indicated and that 64% of patients 

with venous leg ulcers suffer from wound pain. Various studies have revealed 

common themes in the consequences of painful leg ulcers, such as sleep 

disturbances and impaired mobility, resulting in social isolation, depression, 

fatigue and changes in daily activities (Flanagan et al., 2006; Walshe, 1995). 

Considering slow healing rates and high recurrence rate, the quality of life of 
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patients with chronic leg ulcers can be impaired for a long time. Charles (2004) 

suggests that good leg ulcer management can improve quality of life of leg ulcer 

patients even in cases where the ulcers do not heal. A holistic patient centred 

view, where each case is approached individually, is essential for a successful 

wound healing as well as for the wellbeing of the patient (Popoola, 2003; Schultz 

et al., 2003). This view is becoming more and more prominent in the literature on 

the management of chronic leg ulcers where it is emphasized that a systematic 

assessment, diagnosis and a care plan should be made for every leg ulcer patient 

(Morison & Moffatt, 2007).  

Assessing chronic leg ulcers 

The fundamental principle of caring for a patient with a chronic wound is to 

identify and remove the underlying cause of the wound which in most cases is 

related to the vascular system of the legs. However it is essential to realize that 

there are many contributing factors that can affect the process of healing. Those 

factors can be related to the patient, the wound, the health professional or to the 

environment, such as the resources available (Vowden, Apelqvist & Moffatt, 2008). 

A thorough patient centred assessment where all those factors are considered will 

help in making a rational care plan. Assessment should be undertaken by health 

care professionals trained and experienced in leg ulcer management and should 

include medical history and a history of the ulcer. A record of diseases such as 

cardiovascular diseases and diabetes are important in this context. A history of 

previous ulcers can give important information for the diagnosis and care planning 

of leg ulcers. Clinical assessment should include blood pressure measurement, 

urinalysis, blood glucose level and inspection of the limbs. Investigation should 

also include assessment of ankle brachial pressure index (ABPI) using a hand held 



6 

 

Doppler to rule out arterial insufficiency. Palpable foot pulses alone are not 

reliable in order to do that (Nelzén, 2007; Royal College of Nursing, 2006; 

Registered Nurses Association of Ontario, 2004).  

Venous leg ulcers 

The venous system of the lower limbs, consists of deep veins, superficial veins and 

perforating veins. They are responsible for the returning of venous blood from the 

limbs back to heart and lungs. This transport of blood upwards against gravity is 

forced by the venous pump function and the one-way valves in the veins prevent 

the blood from reflux. Incompetence of the valves leads to reverse blood flow, 

venous hypertension and oedema which eventually can result in ulceration of the 

leg. Of those diagnosed with venous insufficiency, only 1-3% develop leg ulcers 

(Moffatt, Martin & Smithdale, 2007). Several theories have tried to explain how 

this happens but the direct causative factor still remains unknown.  

Venous ulcers are usually shallow moist ulcers, situated in the gaiter area 

of the leg. The leg is often oedematous and varicose veins may be visible. 

Symptoms in the skin, such as eczema, ankle flare, lipodermatosclerosis, 

hyperpigmentation and atrophie blanche, are characteristic for venous leg ulcers 

(Moffatt et al., 2007; Registered Nurses Association of Ontario, 2004). 

Treatment of venous leg ulcers 

The treatment of choice in uncomplicated venous leg ulcers is graduated 

compression bandaging and should achieve a pressure of 35-40 mm Hg at the 

ankle. Protective padding should be used over bony prominences. Compression 

therapy increases ulcer healing rates of venous leg ulcers compared with no 

compression. Multilayer bandages are more effective than single layer bandages 

(O’Meara, Cullum & Nelson, 2009). High compression is more effective than low 
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compression bandages. High compression, however, should only be used if 

arterial blood flow is sufficient with ankle brachial pressure index ≥ 0.8 (Royal 

College of Nursing, 2006; Registered Nurses Association of Ontario, 2004).  

Cleansing with warm tap water or saline is recommended. Aseptic 

technique is unnecessary. Dressings should be low adherent and suitable for the 

amount of exudate and phase of healing. In venous leg ulcers moist wound 

condition is optimal. Dressings and bandages should be able to remain in situ and 

sustain compression for up to a week. If ulcers are heavily exuding, dressings 

should be changed more frequently (Registered Nurses Association of Ontario, 

2004; Royal College of Nursing, 2006). 

Arterial ulcers 

Peripheral arterial disease is caused by atherosclerosis which leads to the 

narrowing or occlusion of the arteries of the lower limbs, causing loss of oxygen 

and nutrient supply and finally death of cells and tissue (Kite & Powell, 2007). 

Hypertension, hyperglycaemia, hyperlipidaemia and smoking are predisposing 

factors in atherosclerosis. Arterial ulcers occur over bony prominences of the 

lower limbs and are often initiated by accidental trauma or pressure or friction 

from walking. The ulcer area is usually even and deep, with necrotic dry wound 

bed. The surrounding skin is shiny, taut, thin and hairless. Feet are cold and pale 

when leg is elevated, red or purple when hanging. Capillary fill is delayed and 

peripheral pulses are weak or absent. In arterial disease gangrenous tissue may be 

present (Kite & Powell, 2007; Registered Nurses Association of Ontario, 2004).  
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Treatment of arterial ulcers 

Ulcers suspected to be related to arterial insufficiency should be inspected and 

evaluated in order to predict whether the ulcer is able to heal without 

revascularisation. Measuring blood pressure and calculating the ankle-brachial 

pressure index can be used for this purpose. In general, an ABPI of less than 0.8 is 

an indication for referral to vascular surgeon for further examination (Vowden & 

Vowden, 2007). Other invasive and non-invasive methods are available but may 

depend on the setting where the patient is seen (Moffatt et al, 2007). Local 

treatment includes offloading and prevention of infection. Debridement of 

necrotic tissue and moist wound bed is recommended except in the case of 

adherent eschar or dry gangrene. In that case it is recommended to keep the 

wound dry and intact until after revascularisation. 

Diabetic foot ulcers 

It is important to correctly diagnose the two main syndromes of diabetic foot 

ulcers. The two types of diabetic ulcers consist of neuropathic ulcers, where the 

main underlying cause is peripheral neuropathy with intact arterial blood supply, 

and neuroischaemic ulcers, where ischaemia caused by impaired arterial blood 

supply in addition to neuropathy is the underlying cause (Edmonds, 2007). The 

neuropathic foot has sensory deficit but is warm with good perfusion. Neuropathy 

leads to reduced sweating and very dry skin and formation of callus, a thickened 

areas of epidermis, at sites of friction and pressure. It also leads to paralysis of 

small muscles and deformity of the foot. The neuroischaemic foot is cold and 

poorly perfused in addition to neuropathic symptoms. Diabetic ulcers appear on 

the foot. They are often initiated by badly fitting shoes or other trauma, or by a 
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simple fissure in the dry skin. The patient may not be aware of the ulcer because 

of the impaired sensation.   

Treatment of diabetic foot ulcers 

Vascular status should be assessed thoroughly in case of diabetic foot ulcers and 

special attention paid to any signs of infection. Local treatment of diabetic ulcers 

includes sharp debridement of callus and non-adherent absorbing dressings. 

Dressings should be changed daily or every two days for inspection of ulcer, 

especially on patients who lack protective pain sensation. Offloading is particularly 

important. Successful management of the diabetic foot needs the expertise of a 

multidisciplinary team, which should include physician, podiatrist, nurse, orthotist, 

radiologist and surgeons working closely together within the focus of diabetic foot 

clinic (Edmonds, 2007; Registered Nurses Association of Ontario, 2005).  

Other types of leg ulcers 

Majority of chronic leg ulcers are related to the vascular system of the lower 

extremities. However, there are chronic leg ulcers of more unusual origin. 

Malignancy and inflammatory ulcers are among those. Squamous cell carcinoma is 

a known complication in chronic leg ulcers. The risk of developing cancer in leg 

ulcers seems to be increased and it is likely that many cases of squamous cell 

cancer in chronic leg ulcers are not reported (Baldursson, 2007). Squamous cell 

carcinoma should be considered if sudden changes in the wound bed are seen, 

such as fungus like growth, thickening at the wound margin and irregular wound 

bed as well as rapid increase in size. Diagnosis is made by biopsy. Inflammatory 

ulcers are related to connective tissue diseases and immunological conditions and 

are ulcer types such as pyoderma gangrenosum, vasculitis and ulcers caused by 

rheumatoid arthritis. These ulcers are associated with systemic complications and 
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need systemic treatment as well as local wound care. Focus needs to be set on 

pain related to inflammatory ulcers (Falanga, 2007). 

 Pressure ulcers, although usually not classified among leg ulcers, can occur 

on the lower extremities. European Pressure Ulcer Advisory Panel (EPUAP) defines 

pressure ulcers as an area of localised damage to the skin and underlying tissue 

caused by pressure or shear and or a combination of these (European Pressure 

Ulcer Advisory Panel, 2008). Most pressure ulcers occur over bony prominences 

such as heels which account for 20% of all pressure ulcers.  The heels are 

especially exposed on individuals with impaired mobility lying in a supine position, 

for example in surgery or intensive care. Impaired arterial blood flow increases 

risk of developing pressure ulcers on heels (Lindholm, 2003).    

Cleansing agents 

There appears to be strong evidence that drinkable tap water is as effective in 

wound cleansing as sterile saline and does not increase infection rate, but more 

research is needed on wound cleansing (Fernandez & Griffith, 2008). Tap water as 

cleansing agent is considered efficient, cost effective and accessible and 

environmentally friendly. Aseptic technique is usually unnecessary in local 

treatment of chronic wounds and in chronic venous leg ulcers warm tap water is 

recommended for cleansing (Registered Nurses Association of Ontario, 2004; 

Royal College of Nursing, 2006). However, in wounds that have exposed bones or 

tendons, sterile technique is recommended (Lindholm, 2003). In those cases, 

sterile saline is favoured as a cleansing agent. Sterile saline 0.9% is isotonic and 

does not interfere with the healing process or other cellular function in the human 

body (Fernandez & Griffith, 2008). When debriding diabetic ulcers, sterile saline is 
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recommended in cleansing the wound, as the wound may have cavities reaching 

deeper tissue layers (Registered Nurses Association of Ontario, 2005).   

 Topical antiseptic agents in the management of chronic wounds are an 

ongoing debate. Antiseptics are used in order to reduce the growth of 

microorganisms but unlike antibiotics their function is unspecified and they can be 

toxic to host cells as well as microbial cells and cause damage to a proliferating 

wound bed (Bowler, Duerden & Armstrong, 2001; Cooper, 2004). It is usually 

agreed that antiseptic agents should not be used routinely but in special cases of 

infected wounds. Among the antiseptic agents known to be used in the 

management of chronic leg ulcers in Iceland are chlorhexidine, iodine-releasing 

solutions, hydrogen peroxide, acetic acid and potassium permanganate.  

Dressings 

A great selection of dressings is available for various conditions and types of 

wounds but no single dressing fulfils the needs of all wound types. Dressings do 

not correct the underlying pathology of wounds and should be selected according 

to the condition of the wound bed rather than the wound aetiology. It is 

necessary to be aware of, and treat the underlying aetiology of all wounds and 

keep in mind that some dressings may be contraindicated in certain cases, as for 

example hydrocolloids for dressing diabetic foot ulcers (Lindholm, 2003).  

Moist wound bed has become recognised as the optimal condition for 

wound healing ever since Winter (1962) and Hinman and Mailbach (1963) 

published their ground breaking research results almost 50 years ago. In moist 

wound bed, epithelisation is accelerated in comparison with wound bed exposed 

to air which tends to form a dry scab. Later studies have confirmed these findings 

but have also shown that fluid from chronic ulcers can have detrimental effect on 
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wound healing if the wound bed is soaked. Chronic wound fluids contain factors 

that slow down or block the proliferation of cells such as fibroblasts and epithelial 

cells which are essential for the process of healing (Schultz et al., 2003; Taylor & 

James, 2001).  When selecting wound dressings certain factors need to be 

considered.  Dressings should be able to facilitate moist environment that can 

accelerate healing. However, they should also be able to absorb excess exudate. 

Dressings should be able to manage sloughy and necrotic tissue, they should be 

non-adherent and able to prevent tissue trauma and they should be 

hypoallergenic (Edmonds, Foster & Vowden, 2004; Moffatt, Morison et al., 2004). 

Furthermore patient’s preferences and cost effectiveness should be considered.  

Modern wound dressings that are designed to sustain moist wound 

environment are usually produced from synthetic polymers made into dressings 

such as films, fibres and foams. Many of the dressings are semi permeable or semi 

occlusive, which means that they are impermeable to liquids so that wound 

exudate does not leak through the dressings but gas and moisture evaporate from 

the wound. Furthermore they occlude the wound from the environment as they 

are impermeable for bacteria and fluids from the outside. Although it is possible 

to establish and keep the wound bed moist with saline soaked gauze, it requires 

dressing changes up to four times a day. Otherwise they tend to dry out and 

adhere to the wound, causing pain and trauma and are therefore not considered 

suitable for insuring moist wound bed. The frequent dressing changes require 

labour, resulting in increased overall cost and decreased quality of life where 

factors such as pain have to be considered as well (Ovington, 2001).  

Among dressings that fall into the category of modern dressings are foams, 

hydrogels, hydrofibers, alginates, transparent films, hydrocolloids and non 

adherent contact layers. Foams, hydrofibers and alginates are highly absorbent 
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and are optimal for exuding and sloughy wounds. Hydrocolloids form a gel on 

contact with wound exudates which promotes autolytic debridement. Likewise, 

the hydrogels provide high concentration of water, enabling autolysis in a dry 

wound. Film dressings are used in later stages of wound healing and in superficial 

non exuding wounds for protection. Non adherent contact layers are used to 

dress the wound bed for protection from adherence of absorbing pads (Lindholm, 

2003; Schultz et al., 2003; Tachi, 2006). 

Silver-releasing wound dressings have shown to be effective in managing 

non-healing chronic wounds. Among the effects they have shown are improved 

healing, reduced odour and pain, decrease in exudate and prolonged dressing 

wear time (Lo, Chang, Hu, Hayter & Chang, 2009). Silver has antimicrobial activity 

against broad spectrum of micro-organisms and is included in a great variety of 

wound dressings available on the market (Percival, Bowler & Russel, 2005).  

Compression  

Compression therapy is generally considered the golden standard in management 

of venous leg ulcers. Compression is also useful in the treatment of traumatic leg 

ulcers and essential in the management of lymphoedema. However, in cases 

where arterial blood flow is impaired, high compression is contraindicated. It is 

normally agreed on that, if ankle-brachial pressure index (ABPI) is less than 0.8 or 

if a systolic ankle pressure alone is below 50-80 mmHg, high compression should 

not be applied to a limb (Partsch, 2003). Haemodynamic effects of compression 

therapy are reduction in the diameter of the superficial and deep main veins, 

leading to a reduction in the local blood volume. The narrowing of the vein leads 

to accelerated flow in the veins. The narrowing of the veins also causes a shift of 

blood into the central parts of the body and increased cardiac output. Therefore 
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caution should be taken when applying compression on patients with heart failure. 

Most important effect of compression is the ability to reduce venous reflux in 

both the deep and the superficial venous system. Inelastic and multilayer 

bandages are more effective than high elastic bandages. Another important effect 

of compression is the improvement in venous pumping. Pumping of the calf and 

foot muscles when walking, stimulates venous return when the circulation is 

healthy. In individuals with reduced mobility and ankle joint flexibility, this 

function is impaired. In this situation, compression with short stretch bandages or 

multilayer bandages can assist the venous pumping (Moffatt, 2007; Partsch, 2003).   

 There are several types of bandage systems available on the market and 

the degree of compression produced depends partly on the structure and the 

elastomeric nature of different bandages. Other factors influencing the degree of 

compression are the size and shape of the limb to which the compression is 

applied, the technique of the clinician and the nature of physical activity of the 

patient (Clark, 2003). Extensibility and elasticity of bandages refer to their ability 

to increase in length and return to their original length. Bandages are often 

described as short stretch or long stretch bandages depending on their 

extensibility.  Short stretch bandages can stretch up to 40-90% of their length and 

long stretch bandages can extend their length by at least 90-140%. Long stretch 

bandages, which have high elasticity, ensure sustained pressure regardless of 

patient related factors such as shape or activity. Short stretch bandages on the 

other hand, which are inelastic or with low elasticity, provide high pressure during 

walking but low pressure while resting. Then there are multilayer bandage 

systems which provide advantages of both systems (Moffatt, 2007).  

 Results from multiple studies indicate that multilayer high compression 

bandaging is a safe and highly effective treatment of uncomplicated venous leg 
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ulcers with healing rates of up to 70% in 12 weeks (O’Meara et al., 2009). High 

compression therapy provides a sub bandage pressure of 35-45 mmHg at the 

ankle. For patients with ABPI below 0.8, reduced compression may be an option. 

For the prevention of ulcer recurrence there appears to be strong evidence that 

ongoing compression therapy is successful (Marston & Vowden, 2003). 

Compression in the form of hosiery or stockings, is recommended as a preventive 

therapy. They are available as low compression or high compression hosiery. 

Prevalence of chronic leg ulcers  

A literature review was conducted in order to describe the prevalence of chronic 

leg ulcers. Numerous researchers have attempted to estimate the prevalence and 

the scope of chronic leg ulcers. In this review, 22 studies were included (Table 1 

and 2). Prevalence rates and aetiology described in those studies varied greatly, 

but due to huge methodological differences it was difficult to compare the study 

results (Table 2). However, it is generally acknowledged that leg and foot ulcers 

are a major health problem, especially among the elderly population. The 

condition can persist for months and even years and recurrence rate is high 

(Erickson et al., 1995; Nelzén, Bergqvist, Lindhagen & Hallböök, 1991). The cost of 

leg ulceration for the health care system is high and the impact of leg ulceration 

on people´s daily life has been demonstrated to be substantial (Persoon et al., 

2004; Ragnarson Tennval & Hjelmgren, 2005).  
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Table 1. Methods in 22 studies on leg ulcer prevalence 

Authors/ Year of 
publication 

Population/ Country Validation of cases Design/Methods Definition of leg ulcer 

Callam et al 
1985 

1 million. Two areas in 
Scotland. 

No Retrospective survey of all GPs, district nurses, acute, 
outpatient and long term facilities. All patients 
identified in previous 3 months  

Chronic ulcer of the leg - open at the 
time. Healed ulcers not included. 

Cornwall et al 

1986 

200,000. Defined health 

district in UK. 

67% of cases (100/150) Survey of GPs and long term care facilities All patients with leg ulcers. Foot ulcers 

not included. 

Nelzén et al 
1991 

270,800. Skaraborg 
county, Sweden. 

50% of cases  Survey of GPs, district nurses, outpatient and long 
term facilities in hospitals and private nursing homes 

Open wound below knee, which did 
not heal or was supposed to heal 
within 6 weeks 

Lindholm et al 
1992 

232,908. Malmö, 
Sweden.  

No All medical units in the area, private hospitals and 
elderly homes included 

Chronic ulcer below knee. 

Lees and 

Lambert 1992 

240,000. New Castle 

health district, UK. 

No Survey of all district nurses Lower limb 

Baker et al 1992 238,000. Perth health 
district, Australia 

All Survey of health professionals and institutions and 
self referral by newspaper article 

Defect in the dermis at a side below 
the knee. Persistent for one month or 
longer. 

Anderson  
et al 1993 

Goethenburg, Sweden All responding positively to having an ulcer 
and equivalent number of cases 
responding not to have an ulcer 

Random sample postal survey in community Leg and foot 

Nelzén et al 
1996 

Malmö and Skaraborg, 
Sweden 

All cases responding positively to having an 
ulcer were invited to an examination, 47% 
attended 

Random sample postal survey in community Any wound below the knee that did 
not heal within 6 weeks of onset, 
regardless of the cause 

Ebbeskog et al 

1996 

241,804. South 

Stockholm health 
district, Sweden 

No Prospective survey of nurses and doctors in 193 units 

including primary care and hospitals 

Leg and foot ulcers 

Franks et al 
1997 

275,000. West London 
health district, UK. 

No Survey of GPs, district and practice nurses , hospital 
wards and outpatient clinics  

All patients who attended the leg ulcer 
clinic over a one year period, 
Details of age, gender and ethnicity. 

Lindholm et al 
1999 

288,433. Uppsala health 
district, Sweden. 

No Survey of health professionals, in community and 
hospital wards.   

Leg ulcers: knee/malleoli 
Foot ulcers: below malleoli 
Pressure ulcers, other ulcers 
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Authors/ Year 
of publication 

Population/ Country Validation of cases Design/Methods Definition of leg ulcer 

Dealey 1999 931. UK. Inpatient wards 
in one acute hospital 

No Survey of all inpatient wards in an acute 
hospital 

Open ulcer on leg or foot. 

Marklund     

et al 2000 

Rural village of 4000. 

Sweden 

All cases responding positively to having a 

history of ulcers and a random sample of 
100 individuals who did report no history of 
leg ulcers. 

Postal survey to all population over 70 

years. 

Non-healed or healed chronic leg ulcers 

O’Brien et al 
2000 

317,069. Defined health 
district in Ireland 

All patients that had not been assessed with 
Doppler  (48% of cases) were invited for 

assessment, 80% attended 

Survey of public and practice nurses,  GPs 
and nursing staff in geriatric, psychiatric and 

general hospitals and nursing homes 

Open sore anywhere below knee. Ulcer 
aetiology was considered established if 

patients had been investigated by standard 
assessment including ABPI. 

Öien et al 2000 151,610. Blekinge health 
district, Sweden 

No Survey of all community and practice nurses 
and nursing homes 

Chronic leg and foot ulcers 

Margolis  et al 
2002 

UK. 10% random sample 
from general practice 
research database 

No Retrospective cohort study, data collected 
for an eight years period 

Patient diagnosed with venous leg ulcers by 
using OXMIS algorythm 

Lorimer  et al 
2003 

Defined health district 
Ontario Canada 

Yes  Secondary analysis from a bigger study, 
case identification and assessment 

Defect in dermis below knee.  
Ulcer that healed within last 3 months 

Moffatt   et al 
2004 

252,000. Wandsworth 
health district, London, 

UK 

All Survey of GPs, community and hospital 
nurses, wards and specialist out-patient 

clinics  

Open wound on leg which had not healed 
within last 4 weeks. Patients with foot ulcers 

only were excluded. 

Pina et al 2005 186,000. Defined health 
district in Lisbon, Portugal 

No Survey of health professionals within 
hospitals and in community service 

Open wound on leg or foot 

Clarke-
Moloney     
et al 2006 

339,591. Defined health 
district in Ireland 

No Survey of all public health and community 
nurses 

Not identified 

Soldevilla  

et al 2006 

National. Convenience 

sample 

No Survey of health professionals in 

community, hospitals and residential homes 

Any vascular wound with loss of skin integrity 

between foot and knee were considered leg 
ulcers. 

Forssgren  
et al 2008 

254.000. Skaraborg 
county, Sweden. 

203 cases (33%) Postal questionnaire study among all health 
care providers within the district 

Ulcer below knee, open for 6 weeks or longer. 
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Table 2. Results in 22 studies on leg ulcer prevalence 

Authors/ Year of 

publication  

Age 

group 

Prevalence  Male/Female 

ratio 

Duration of 

ulcer 

Aetiology Wound management 

Callam et al 1985 All 0.148%.  
55% of men and 75% of 
women were >65 years 

1:2.8 - - 87% treated in community and  
13% in hospitals 

Cornwall et al 
1986 

All 0.18% 
0.38% in population ≥40 
 

1:2.2 50%  > I year 
 

- 50% treated at home, 9% by GP,  
22% in institutions 
86% of venous cases had either poor or no 
compression 

Nelzén et al 1991 All 0.3% 
85% of cases  >64 yrs 

1:1.4 - - 82%  treated in community, 10% in long term 
hospital and 8% in hospital  

Lindholm et al 

1992 

All 88% of cases >65 yrs 1:3 - 56% venous or mixed arterial/venous 

cause   
36%  unknown or other causes 

46-58%  treated in primary care centres, 31% 

treated in dermatology department. 

Lees and Lambert 
1992 

≥45 0.19% - 50% > 6 
months 

- 35% had been examined by a specialist 
physician 

Baker et al 1992 All 1.1% 
0.3% in ≥60 yrs 

1:1.8 46% > 6 
months 

57%  venous ulcer 
22% arterial insufficiency 
10% diabetes 

21% of venous ulcers treated with 
compression 

Anderson et al 
1993 

≥65 1.02% 1:1.5 1month to    
8 years 

47% related to vascular defects - 

Nelzén et al 1996 50 -89 
years 

0.63% 
3.2% in ≥80 yrs 

- - 50% venous or mixed art/ venous ulcers, 
13% arterial ulcers, 13% diabetic ulcers 

44%  treated by self care for dressing changes 
and 38% without any professional supervision 

Ebbeskog  et al 
1996 

All 0.12% 
92%  were ≥ 65 yrs 

1:2 25%  > 1 year   42% were venous ulcers 81% had been seen by a physician during last 2 
months. 7% had never been seen by a doctor.  
61% treated in primary care,  
10% in nursing homes and 12% in dermatology 
department. 

Franks et al 1997 All 0.1% 
1.5% in men ≥ 85 
2.1% in women ≥ 85 

- - - - 
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Authors/ Year of 
publication  

Age 
group 

Prevalence  Male/Female 
ratio 

Duration of 
ulcer 

Aetiology Wound management 

Lindholm et al 1999 All 0.14% 1:2.4 - 29% venous ulcers, 18% mixed, 8% arterial, 14% 
trauma and 30% unspecified or missing  

18.5%  treated in acute care 
hospital 
 

Dealey 1999 All 1.8% (n=17) - - - - 

Marklund et al 2000 ≥70 8.5% - open or healed 
ulcers 

- - - - 

O’Brien  et al 2000 All 0.12%  
1.03%  in ≥ 70 yrs 

1:2 - 81% venous or mixed arterial/venous - 

Öien et al 2000 All 0.19% 
92% of cases ≥ 65 yrs 

1:2 40% > 1 year 38% venous, 4% venous/arterial, 6% arterial, 12% 
diabetic, 15% other or unknown 

- 

Margolis et al 2002 ≥65 1.69%  incidence /100 
person years. 
Women 1.42. Men 0.76  

1:2 - - - 

Lorimer   et al 2003 All 0.18% 
59% ≥ 65 yrs  

1:1.6 33% > 1 year 41% venous ulcers - 

Moffatt  et al 2004 All 0,045% 

0.83% in men ≥85 
0.8% in women ≥85 

1:2 55% > 1 year 43% venous, 15% mixed, 4% arterial, 2% diabetic, 

35% multi factorial 

95% treated in community 

Pina et al 2005 All 0,14% - 66% > 1 year 35% of unknown aetiology. When aetiology was given: 
 80% venous, 15% mixed a/v, 5% arterial 

55% treated in health centres 
29% at home 
13% in outpatient clinics 

2% at wards 

Clarke-Moloney     
et al 2006 

All 0.12% 
1.2% in ≥70 

1:2 - 63% venous, 4% mixed a/v 
8% arterial, 5.8% diabetic 
16% unknown 

- 

Soldevilla   
et al 2006 

All 0,16% - - 56% venous, 16% mixed, 
8% arterial, 16% diabetic 

63% treated in primary care 
18%  in residential homes 
19% in hospitals 

Forssgren  
et al 2008 

All 0,24% 1:1,1 - - 88% treated in primary care, 11% 
in general hospitals  
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Definition. Definitions of leg ulcers used in the studies varied widely (Table 1). All 

ulcers below knee, open at the time of the study, was the focus in most of the 

studies as well as all ulcers below knee open or healed in one study (Marklund, 

Sülau & Lindholm, 2000). There was inconsistency regarding ulcers on the foot but 

three of the studies excluded those (Cornwall et al., 1986; Moffatt, Franks et al., 

2004; Soldevilla et al., 2006) and one study focused exclusively on ulcers 

diagnosed as venous leg ulcers (Margolis et al., 2002). Five studies used a time 

frame where ulcers were included if they had been open for at least a defined 

period of time which varied from four to six weeks (Baker, Stacey, Singh, Hoskin & 

Thompson, 1992; Lorimer, Harrison, Graham, Friedberg & Davies, 2003; Moffatt, 

Franks et al., 2004; Nelzén et al., 1991; Nelzén et al., 1996). In five of the studies 

leg ulcers were not defined specifically (Callam,  Ruckley, Harper & Dale, 1985; 

Clarke-Moloney, Keane & Kavanagh, 2006; Franks, Morton, Campbell & Moffatt, 

1997; Less & Lambert, 1992; Pina, Furtado, Franks & Moffatt, 2005).   

 

Population.  All the studies were conducted in western societies, ten in Britain and 

nine in Sweden. One Australian and one Canadian study were reviewed and two 

from South Europe; Spain and Portugal. Study populations were mostly defined by 

geographical areas such as residential areas or health service districts. Population 

size varied from 151 thousand to one million, except in one study conducted by 

Dealey (1999) who studied a population of 931 inpatients in an acute hospital in 

the United Kingdom. Case identification was in the hands of health care providers 

in 19 of the studies, mostly public health or community nurses. One retrospective 

study used data from the General Practice Research Database within the National 

Health Service in the United Kingdom. Only three studies, all of them conducted in 

Sweden, made a random sample postal survey in community (Andersson, Hansson 
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& Swanbeck, 1993; Marklund et al., 2000; Nelzén et al., 1996). This approach was 

used in order to identify cases unknown to health care providers. In those three 

studies, all cases responding positively to having a leg ulcer were invited to be 

examined and Anderson and her team (1993) and Marklund and colleagues (2000) 

also invited an equivalent number of cases responding negatively to having an 

ulcer.  Anderson and her colleagues (1993) found that 53% of those examined 

were false positive. Similar findings were confirmed by Nelzén et al (1996). This 

team however, suggested self treatment as high as 68% in the population under 

retirement age and found that 38% of leg ulcer patients were unknown to health 

care professionals. Apart from the three random sample postal surveys, there 

were seven studies that examined and confirmed ulceration in identified cases, 

either all identified cases or a random sample of identified cases (Baker et al., 

1992; Cornwall et al., 1986; Forssgren, Fransson & Nelzén, 2008; Lorimer et al.,  

2003; Moffatt, Franks et al., 2004; Nelzén et al., 1991; O’Brien, Grace, Perry & 

Burke, 2000). 

   

Prevalence. Results from 22 studies published from 1986 to date are shown in 

table 2. The studies showed prevalence rates of open leg ulcers ranging from 

0.045% to 1.69%.  The effect of age was already noticed in the earlier studies and 

pointed out by Lindholm, Bjellerup, Christensen and Zederfeldt (1992) who found 

that 88% of identified cases were over 65 years of age as well as Nelzén et al. 

(1991) who found that 85% were over 65 years of age. This trend was confirmed 

by other researchers studying the effect of age on leg ulcers and was similar 

amongst all the studies reviewed. Two studies in Sweden, estimating a prevalence 

of 0.12% and 0.19% respectively, found that 92% of their samples were over 65 

years of age (Ebbeskog, Lindholm & Öhman, 1996; Öien, Håkansson, Ovhed & 
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Hansen, 2000). Three of the studies focused on the population over 65 years of 

age exclusively and estimated prevalence rates of 1.02% and 1.69% for open 

ulcers, which is about ten times the estimated rates when including all age groups 

(Anderson et al., 1993; Margolis et al., 2002). When a population with a history of 

healed ulcers as well as open ulcers were included, prevalence rate as high as 8.5% 

was seen in a postal survey among population over 70 years of age (Marklund et 

al., 2000).    

 Variation in prevalence rates was greater in the studies where identified 

cases were validated than in the studies where no case validation was performed 

on behalf of the researchers. In the studies with validation of cases, prevalence 

varied from 0.045% to 0.3% including population of all ages (Baker et al., 1992; 

Cornwall et al., 1986; Forssgren et al., 2008; Lorimer et al., 2003; Moffatt, Franks 

et al., 2004; Nelzén et al., 1991; O’Brien et al., 2000) whereas in the studies 

without validation of cases prevalence ranged from 0.1% to 0.19% only (Callam et 

al., 1985; Clarke-Moloney et al., 2006; Clarke-Moloney, Keane & Kavanagh, 2008; 

Ebbeskog et al., 1996; Franks et al., 1997; Lindholm et al., 1992; Lindholm, 

Bergsten & Berglund, 1999; Pina et al., 2005; Soldevilla et al., 2006; Öien et al., 

2000). 

Minority groups were in focus in two of the studies. Dealey (1999) studied 

leg ulcers among inpatients in acute care hospital wards and found 1.8% 

prevalence. In many of the wards, nurses claimed that they saw leg ulcer patients 

as infrequently as once or twice a year. Dealey highlighted the need to ensure 

proper leg ulcer care for this population, as some of the hospital wards reported 

that only one to three cases were seen per year, indicating the lack of training in 

leg ulcer treatment by the nurses. Dealey’s concern was confirmed in a later study, 



23 

 

where lack of knowledge and confidence in leg ulcer treatment was found among 

nurses within acute hospital wards (Dealey, 2001).  

Another minority population group was studied in west London where 20% 

had an ethnic background of South Asian origin (Franks et al., 1997). Prevalence 

was found to be 0.1%, rising to 2.1% in women 85 years and older. Of 264 cases 

with information on age and sex, only five cases were of South Asian ethnicity 

which is much lower than expected frequency. This team suggested two 

explanations: either there is a real difference between the white and South Asian 

populations or South Asian patients are not using services provided.  

The only study reporting leg ulcer incidence was a study conducted in the 

UK (Margolis et al., 2002). This research team estimated a prevalence of 1.69% in 

a population 65 years and older. Furthermore, they calculated an incidence rate of 

0.76% for men and 1.42% for women per 100 person years. These estimates were 

made by studying the General Practice Research Database. The team studied data 

collected between 1988 and 1996 constituting a 10% random sample of the data 

base focusing on a population 65 years and older.  

It appears that leg ulcers are more common among women. The male-

female ratio was close to 1:2 in 13 of the studies reviewed (Anderson et al., 1993; 

Baker et al., 1992; Callam et al., 1985; Clarke-Maloney et al., 2006;  Cornwall et al., 

1986; Ebbeskog et al., 1996; Lindholm et al., 1992; Lindholm et al., 1999; Lorimer 

et al., 2003; Margolis et al., 2002; Moffatt et al., 2004; O’Brien et al., 2000; Öien et 

al., 2000). In a recent study, Forssgren et al. (2008) found age adjusted sex ratio of 

only 1:1.1 and in a Portuguese study the difference between men and women was 

not as prominent as in most of the other studies reviewed (Pina et al., 2005).  

Venous leg ulcers were the most prominent ulcers in the studies trying to 

distinguish the underlying aetiology of the ulcers. In the studies using clinical 
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validation, venous ulcers were 41%-81% (Anderson et al., 1993; Baker et al., 1992; 

Lorimer et al., 2003; Moffatt, Franks et al., 2004; Nelzén et al., 1996; O’Brien et al., 

2000). In the studies conducted without clinical validation it was about the same. 

Venous leg ulcers or mixed venous arterial ulcers were reported to be 42%-81% 

(Clarke-Moloney et al., 2006; Clarke-Moloney et al., 2008; Ebbeskog et al., 1996; 

Lindholm et al., 1992; Lindholm et al., 1999; Soldevilla et al., 2006; Öien et al., 

2000). Duration of ulcers varied from several weeks to decades and in seven of 

the studies 33-66% of cases had a history of open ulcer for over a year (Clarke-

Moloney et al., 2006; Clarke-Moloney et al., 2008; Cornwall et al., 1986; Lorimer 

et al., 2003; Moffatt, Franks et al., 2004; Pina et al., 2005; Öien et al., 2000).  

 

Chronic leg ulcer management in practice 

Research of the last twenty years has provided a well established knowledge base 

on chronic leg ulcers worldwide and major developments have been seen in the 

management of leg ulcers (Moffatt, Morison et al., 2004). In Canada as well as in 

Europe, clinical practice guidelines on management of chronic leg ulcers have 

been developed (Registered Nurses Association of Ontario, 2004; Registered 

Nurses Association of Ontario, 2005; Royal College of Nursing, 2006) and evidence 

based practice has been implemented in various forms. It has been demonstrated 

that evidence based leg ulcer management not only increases healing rates but 

improves quality of life of patients with chronic leg ulcers (Charles, 2004; Franks et 

al., 1999). In Canada and in the United Kingdom, nurse led community based leg 

ulcer clinics have proven to be a successful form of service (Harrison et al., 2005; 

Moffatt, Franks et al., 2004). In Scandinavia, the focus has been on centralized 

hospital based clinics with focus on the inter-disciplinary team of specialists, such 
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as the Copenhagen Wound Healing Centre (Gottrup, Holstein, Jørgensen, 

Lohmann & Karlsmark, 2001). 

Researchers have emphasized the importance of special training for 

professionals treating patients with leg ulcers (Schofield, Flanagan, Fletcher, 

Rotchell & Thomson, 2000). Holistic assessment and diagnosis of underlying 

causes of ulceration, where each patient is approached individually, are 

fundamental factors in evidence based leg ulcer management (Registered Nurses 

Association of Ontario, 2004; Registered Nurses Association of Ontario, 2005; 

Royal College of Nursing, 2006). It is therefore important that those responsible 

for the care of patients with chronic leg ulcers have the knowledge and skill to do 

so. Studies showed that this is not necessarily the case in real practice. In the 

literature reviewed, underlying aetiology was unknown in 11.3 - 36% of cases in 

six of the 14 studies recording this factor and in the cases where diagnosis was 

reported it was made by mere clinical observation in most cases. ABPI was rarely 

measured (Clarke-Moloney et al., 2006; Clarke-Moloney et al., 2008; Lindholm et 

al., 1992; Lindholm et al., 1999; Pina et al., 2005; Öien et al., 2000). Majority of leg 

ulcer patients, usually over 85% of cases, were treated in community, by district 

nurses or home care nurses or in geriatric institutions or homes (Table 2). Most 

other cases were treated in hospital outpatient clinics.   

 Compression therapy, as recommended in the case of venous leg ulcers, 

was sufficient in only 12–35% of cases in most studies (Clarke-Moloney et al., 

2006; Dealey, 1999; Lees & Lambert, 1992; Pina et al., 2005; Soldevilla et al., 2006). 

However, in two of the Swedish studies, compression therapy was used in 82–100% 

of cases (Ebbeskog et al., 1996; Lindholm et al., 1999). In both studies it was 

claimed that provision of service and access to health care providers was good.             
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Several study findings suggested improvement in the effectiveness and 

efficiency of providing standardized evidence based protocol in the management 

of chronic leg ulcers. Moffatt, Franks et al. (2004) found unexpectedly low 

prevalence rate of 0,045% in a defined London population. The study was 

undertaken after eight years of providing standardized evidence based care. This 

prevalence rate was considerably lower than in studies conducted in the 1980’s 

using comparable methods.  

Similar trends were found in two Swedish studies and an Irish study 

conducted before and after implementation of evidence based practice (Clarke-

Moloney et al., 2008; Forssgren et al., 2008; Öien & Ragnarson Tennval, 2006). 

Prevalence rates in the county of Blekinge with a population of 150,000 dropped 

from 0.22% in 1994 to 0.15% in 2005 after ten years of standardized care in a 

wound healing centre in primary care, despite an increasing population age. 

Procedure policy and clinical practice guidelines were developed and 

implemented by a multidisciplinary team and continuous education to health care 

staff was provided (Öien & Ragnarson Tennval, 2006). In addition, this team 

observed reduction in treatment time and annual cost of wound management. 

Annual cost of treating a leg ulcer is high, varying from €1300 to €2600 in 

Sweden and from €800 to €2000 in United Kingdom (Ragnarson Tennval & 

Hjelmgren, 2005). Among factors influencing total treatment cost are healing time, 

frequency of dressing changes and duration of dressing changes. Forssgren et al. 

(2008) described how prevalence rates decreased by 23% in Sweden after 

reorganising the leg ulcer care provided in the county of Skaraborg. The reduction 

was mainly seen in patients with uncomplicated ulcer types that can be expected 

to respond to proper treatment, such as venous leg ulcers which reduced by 50%. 

Furthermore, they calculated a reduction in cost by €1.7-2.5 million. According to 



27 

 

Clarke-Moloney et al. (2006), patients who attended special leg ulcers clinics were 

most likely to receive appropriate treatment. He detected improved assessment 

methods and treatment in a two year period after only one day training 

programme for nurses involved in a community leg ulcer clinic (Clarke-Moloney et 

al., 2008). The training included Doppler ankle brachial pressure index assessment.    

 

Summary 

Leg ulcers are a major health problem, especially among the elderly population. 

Many researchers have tried to estimate the prevalence of chronic leg ulcers but 

clearly, study results cannot be compared by merely looking at crude prevalence 

as results vary widely by the nature of populations studied. Researchers suggest 

that rigorous methods are needed in future studies in order to compare study 

results. However, there appears to be strong evidence that prevalence rates 

increase with age and that leg ulcers are more prominent among women than 

men.  Chronic leg ulcers have great impact on people’s daily lives. Pain, sleep 

disturbances, social isolation and impaired mobility are among factors affecting 

quality of life of patients with chronic leg ulcers.  

Consensus of best practice and developments of leg ulcer service is a result 

of research and increased knowledge. Improved healing rates and decreased 

prevalence rates, following implementation of standardized evidence based 

protocol in the management of chronic leg ulcers, have been demonstrated as 

well as the cost effectiveness of such practices. Furthermore, researchers have 

highlighted the positive effects of standardised care on leg ulcer patients’ quality 

of life.  
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Methods 

The purpose of present study was to estimate the prevalence of chronic leg ulcers 

among the Icelandic population and to determine their aetiology and 

management. The objective was to identify the scope of the problem of chronic 

leg ulcers in Iceland and describe the provision of care of patients with chronic leg 

ulcers.  

 

Research design 

Present investigation was a descriptive, retrospective study with a cross-sectional 

design, where leg ulcer patients, the phenomena under inspection, were studied 

over a period of two weeks in May 2008 (Burns & Grove, 2005; Polit & Beck, 

2004). 

 

Population 

The population, on which this study is based, consisted of all individuals, seeking 

health care service in Iceland, during a two week period in May 2008. The sample 

studied was all patients with leg ulcers, treated or known by health care providers, 

in the Icelandic health care system during the study period. Health care 

institutions included in the data collection were 53, one to 17 units each, adding 

up to 166 units all together. They were every primary health care clinic and 

related service in Iceland, the centre of home nursing in the capital area, all 

nursing homes and geriatric/long term hospital wards as well as all hospital 

outpatient clinics likely to treat leg ulcer patients.  Acute hospital wards were not 

included as it was expected that individuals incidentally staying in an acute 
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hospital during the two weeks study period would be identified elsewhere, 

provided they had been treated for leg ulceration within the health care system 

prior to hospitalisation.  

 

Instrument 

Data were collected with a questionnaire developed by the researchers. Two 

existing questionnaires were used for reference with permission from their 

respective authors; a Swedish questionnaire developed by Christina Lindholm, 

used in several studies in Sweden (Ebbeskog et al., 1996; Lindholm et al., 1992) 

and a questionnaire developed by Peter Franks, United Kingdom, and fellow 

researchers, previously used in UK and Portugal (Pina et al, 2005).  

The questionnaire consisted of 17 closed-ended items and two open-

ended items. In nine of the closed-ended questions there was a possibility of 

adding notes with free text as well. The questionnaire was divided into 

background questions and further three parts concerning the ulcers; history, 

diagnosis and treatment. All variables were measured by either nominal or 

interval measurements. The questions were as follows:  

a) Background questions: Age (#1) was measured in five or ten year intervals by 

interval measurement and gender (#2) by nominal measurement. Both were 

closed-ended items. 

b) Leg ulcer history: Age by onset of first leg ulcer (#3) was measured in ten year’s 

intervals by interval measurements. Number of leg ulcers on each leg (#4) was 

measured by open-ended questions and reported as numbers.  Location of 

ulcer (#5) was marked on to a diagram of legs and feet. Respondents were 

asked to mark X for the ulcer with longest duration and O for all other ulcers. 
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Duration of current ulcer (#6) was measured by interval measurements with 

five possibilities; less than six weeks, 6-12 weeks, 3-12 months, 1-2 years and 

more than two years. 

c) Diagnosis: The questions asked about diagnosis were for the ulcer that needed 

most attention if a patient had more than one ulcer. Brief description was given 

on venous ulcers, arterial ulcers and diabetic ulcers in order to guide 

respondents in answering questions on the diagnosis, as the purpose was to 

get a picture on the underlying aetiology, not the knowledge of respondents. 

The questions on diagnosis were all closed-ended and measured by nominal 

measurements. Question on the most likely diagnosis of an ulcer (#7) had 

“venous ulcer”, “arterial ulcer”, “mixed venous arterial ulcer”, “diabetic ulcer”, 

“pressure ulcer”, “other” and “don’t know” as possible answers. If scored as 

“other”, it was possible to add notes of free text. How the diagnosis was made 

(#8) was an item with answering options as “clinical observation”, “ABPI”, 

“assessment by medical specialist” and “don’t know”.  In a question on clinical 

symptoms (#9) respondents were asked to score “yes”, “no” or “don’t know” 

on the following items; “oedema”, “atherosclerosis”, “diabetes”, “recurrent 

ulcers”, “palpable foot pulses” and “sensory deficit”. Question on whether  the 

diagnosis was documented in the patient’s health record (#10) was answered 

by scoring “yes” or “no”. 

d) Management: Questions regarding management were all but one closed-

ended with the possibility of adding notes with free text and were measured by 

nominal measurements. Other questions related to treatment included where 

the patient was being treated (#11), who was in charge of dressing changes 

(#12), whether the patient had been seen by a physician during the previous 12 

months because of the ulcer (#13) and who was in charge of the wound care 



31 

 

plan (#13). Level of care; primary health care clinic, home care, nursing homes 

or long term facility and hospital outpatient clinic was of interest in question 

11, and health care professionals involved in ulcer care in questions 12-14. In 

questions 15-19 the focus was on local treatment of the ulcers.  Frequency of 

dressing changes (#15) was answered with possibilities of once, twice or three 

times a week, daily or “other”.  When asked about cleansing agents (#16) it was 

tap water, saline and a collection of five different antiseptics that were of 

choice.  Question concerning dressings (#17) was with four possible scores; 

“dry gauze or pads”, “saline soaked gauze”, “paraffin impregnated gauze” or 

“dressings of special nature”. When “dressing of special nature” was scored, 

respondents were asked to name it in notes of free text. Those were then 

categorised by the researcher as foams, hydrocolloids, hydrofibers, alginates, 

films, hydrogels and other. When addressing the subject of compression (#18) 

respondents were asked to score “yes” or “no” and if they scored “yes” they 

were asked to name the bandages used. The bandages were then categorised 

by the researcher as short stretch bandages, long stretch bandages, hosiery or 

other. The last item of the questionnaire was open-ended where respondents 

were asked to record any other ulcer treatment used during the study period.  

 

Pilot test 

A pilot test was made on the questionnaire in three different care settings; home 

care, a primary health care clinic and a hospital outpatient clinic. The pilot study 

was performed with permission of nursing managers in each setting. The nurses 

providing leg ulcer care in each of the settings were asked to fill out one 

questionnaire for each leg ulcer patient they were currently treating, but without 
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any identification of patients. The nurses found the questions easy to understand. 

It took 6-12 minutes to fill out each questionnaire. No suggestions were made for 

changes on the questionnaire. However, minor changes on layout were made on 

the final copy of the questionnaire.  

 

Procedure 

On February 27th 2008, a letter introducing the study and requesting permission 

for the data collection was sent out to managers or guardians of medical records 

of all the health care institutions involved in the study. When full authorisation 

was finally granted in April 2008, a letter with introduction was sent out to nursing 

managers in all health care institutions involved, followed by a phone call. This 

was done in order to get permission to ask their respective nursing staff to 

participate in the data collection and to establish a contact person in each unit of 

their facility.  

With contact to each unit established, respective contact person was 

telephoned and informed personally about the study purpose and procedure. All 

nurses or other health care personnel were asked to fill out one questionnaire for 

each leg ulcer patient they had treated during the data collection period. They 

were also asked to fill out one questionnaire for every leg ulcer patient they knew 

of during the study period. This was done in order to identify cases regularly in 

care of each nurse, but incidentally not seeking service during the data collecting 

period. Direct participation of the patients was therefore not the case in this study 

except for patients selected for case validation. In order to fill out the forms, 

information from patients’ medical records was needed. However, this was done 

by nurses that already have full access to the records. A written explanation 
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regarding this was sent with each questionnaire to be left within all health records 

accessed for data collection, according to law number 74 from 1997 on patients’ 

rights.   

A coding system was designed in order to prevent double counting as well 

as enabling identification for validation of cases. Each questionnaire was 

numbered. On a separate list, the numbers were linked to respective personal 

identification numbers. Filled out questionnaires and the list of numbers, were 

sent back in separate pre-stamped envelopes, to the University of Iceland, Faculty 

of Nursing, by mail or picked up by the researcher personally. 

The contact persons were responsible for introducing the study to nursing 

staff in respective units and delivering and collecting the questionnaires until sent 

back to or picked up by researcher by the end of the study period. Data collection 

was retrospective, made for a two weeks period from May 17 th to May 30th 2008.  

One week after the end of the study period, a follow up telephone call was made 

to those who had not responded. Up to three follow up calls were made resulting 

in a response rate of 100% by July 1st 2008.   

 

Validation of cases 

A random sample of 20 patients was selected from the whole sample for further 

assessment and diagnosis. The purpose of this was to evaluate the reliability of 

the data on the underlying aetiology of the leg ulceration of patients identified. 

Patients selected were identified through the list of numbers connected to the 

personal identification numbers, and contacted through the health care 

institutions where they were being treated. The patients were seen either in 

connection with their planned ulcer treatment or on a separate appointment 
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organised if the patient preferred. Assessment was non-invasive and included 

ulcer history, clinical observation and measurement of ankle brachial pressure 

index with the use of Doppler.    

 

Data analysis 

Descriptive statistics were used to describe frequencies and proportions of the 

phenomenon under inspection.  Most variables were measured by nominal 

measurements. Hence chi-square non parametric procedure was used for testing 

differences in proportions between groups. SPSS, version 15.0 and Excel were 

used for data analysis. Significance level was set at p < 0.05. 

 

Ethical consideration 

Study procedure was approved by The National Bioethics Committee in Iceland 

(VSNb2008030020/03-7) (appendix 1) and Data Protection Authority (appendix 2) 

in addition to permissions gained from chief physicians and nursing managers of 

every institution involved. An informed written consent was gained from all 

patients selected for validation. The research was a descriptive study without any 

manipulation on behalf of the researcher. Participation in the study was 

considered of no risk to the participants, neither the patients nor the care 

providers who filled out the forms. Personal benefits for participants were 

considered none. However, the knowledge created by the study might lead to 

improved service for chronic leg ulcer patients in the future. 
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Results  

In this chapter the study results will be presented. After describing the study 

population and response rates, the research questions will be answered one by 

one. 

 

Demographics of the study population 

The population, on which this study is based, consisted of all individuals, seeking 

health care service in Iceland, during a two week period in May 2008.  

Registered population of Iceland in January, 2008, was 313,376 individuals. 

Men were 159,488 (50.9%) and women were 153,888 (49.1%) (Hagstofa Íslands, 

2008). Distribution of gender and age is shown in figure 1.  
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Response rate 

The sample studied was all leg ulcer patients, treated or known by health care 

providers in the Icelandic health care system during the study period. Health care 

institutions included in the data collection were 53, one to 17 units each, adding 

up to 166 units all together. Of those units, 57 were primary health care clinics, of 

which many provide home care service as well as other service, four units of home 

care exclusively, 72 nursing homes or geriatric residences with health care service, 

four outpatient clinics and 29 hospital long term wards. Response rate was 100%. 

Of the 166 units, 67 units had seen no leg ulcer patients during the study period.  

The remaining 99 units responding positively reported from one to 30 cases each. 

All in all, 233 questionnaires were collected, each presenting one leg ulcer patient. 

One case did not meet the inclusion criteria as a chronic leg ulcer and six cases 

were double counted leaving a total number of 226 cases identified. Age was 

reported in 224 cases and gender in 221 cases. Respondents were registered 

nurses in 91.6% of cases. Other respondents were licensed practical nurses (4%) 

and physicians (4.4%). 

 

Question 1.  

What is the prevalence of chronic leg ulcers in Iceland? 

A total number of 226 patients with chronic leg ulcers were identified. This 

represents a prevalence of 0.072% (0.72/1000 population) during the two weeks 

study period. Mean age was 75.2 years (SD=1.93, range 40-99). Age and gender 

was reported in 219 cases. As expected the prevalence rates were highly age 

dependent, rising from 0.072% to 0.61% in the population over 70 years of age. 

Eighty six percent of cases were 60 years or older (fig 2).  
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Unexpectedly total count of men was higher than total count of women 

(121/100), giving a prevalence of 0.076% among men and 0.065% among women. 

This difference was not significant however and in the population over 70 years, 

the difference was absent, with the total count of men and women 77 and 80 

respectively. Among the population under 70 years, total count of leg ulcer 

patients was 62 with men more than twice as many as women (χ2 = 8.86, df=1 

p<0.01) (table 3). 
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Table 3.  Age and gender among the Icelandic leg ulcer population 

Age Men Women Total 

n (%) n (%) n (%) 

0-69 years 44 (71) 18 (29) 62 (100) 

70 years and over 77 (49) 80 (51) 157 (100) 

Total 121 (55.3) 98 (44.7) 219 (100) 

 

The ulcers were divided equally between left and right leg, 131 cases had ulcers 

on the left leg and another 131 cases on the right leg. Thirty six cases had bilateral 

ulcers. All in all, 367 ulcers were reported on the 226 cases identified. Duration 

since onset of ulcers is shown in table 4. Twenty two percent of patients had had 

their ulcers longer than one year. Of all ulcers 52.5% were located on the legs and 

47.5% on the feet, 11% on the heels and 14% on the toes. Patients had recurrent 

ulcers in 47.8% of cases.  

 

Table 4.  Duration since onset of ulcers 

 Men Women Total 

n (%) n (%) n (%) 

< 6 weeks 21 (17.8) 25 (25) 46 (21.1) 

6-12 weeks 25 (21.2) 17 (17) 42 (19.3) 

3-12 months 45 (38.1) 37 (37) 82 (37.6) 

1-2 years 15 (12.7) 9 (9) 24 (11) 

>2 years 12 (10.2) 12 (12) 24 (11) 
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Question 2.  

What is the estimated aetiology of chronic leg ulcers in Iceland? 

Underlying aetiology was given in 212 cases (fig. 3). Only in 12 cases was there 

either unknown aetiology or missing data. In 43 cases, however, the aetiology was 

scored as “other”. In most of those cases further explanations were reported in 

free text. Those were explanations such as trauma, which was the most 

prominent issue, immunological ulcers and infections. Some of the explanations 

written in free text were descriptions of symptoms rather than aetiological factors.  

 

 

Symptoms reported in various leg ulcer types are shown in table 5. In venous leg 

ulcer cases, 57% reported they did not know whether the patient had 

atherosclerosis or not, but 75% reported palpable pulses. In cases reported as 
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arterial leg ulcers, 80% reported atherosclerosis but 20% reported they did not 

know whether the patient had atherosclerosis. Venous leg ulcers were located on 

the leg in 83.1% of cases, whereas diabetic ulcers and pressure ulcers were 

located on the foot in 95.7 and 87.5% respectively.  

 

Table 5.  Symptoms reported in relation to leg ulcer types  

 

Symptoms 

Venous  Arterial Mixed Diabetes Pressure other 

% * (n) % * (n) % * (n) % * (n) % * (n) % * (n) 

Location on leg 83.1 (64) 46.7 (7) 50.0 (7) 4.3 (1) 12.5 (5) 59.2 (29) 

Location on  foot 13.0 (11) 53.3 (8) 50.0 (8) 95.7 (22) 87.5 (34) 38.8 (19) 

Oedema 84.4 (65) 40.0 (6) 64.3 (9) 56.5 (13) 50.0 (20) 44.9 (22) 

Atherosclerosis 14.3 (11) 80.0 (12) 64.3 (9) 56.5 (13) 17.5 (7) 4.1 (2) 

Diabetes 13.0 (10) 13.3 (2) 7.1 (1) 95.7 (22) 12.5 (5) 14.3 (7) 

Recurrent ulcer 62.3 (48) 53.3 (8) 85.7 (12) 56.5 (13) 27.5 (11) 18.4 (9) 

Palpable pulses 75.3 (58) 26.7 (4) 35.7 (5) 39.1 (9) 65.0 (26) 67.3 (33) 

Normal 
sensitivity 

67.5 (52) 53.3 (8) 21.4 (3) 17.4 (4) 65.0 (26) 65.3 (32) 

*The sum of these percentages exceed 100% because some individuals have more than 

one symptom. 

 

Validation of cases 

Twenty patients were randomly selected for an interview with the researcher for 

validation of the underlying aetiology reported. The results are shown in table 6. 

Nineteen patients participated as one case could not be traced. Leg ulcer history, 

clinical observation and assessment as well as ankle brachial pressure index 

measurement were included in the validation. Three patients had recently been 

seen and diagnosed by a vascular surgeon and one patient by a plastic surgeon. In 

those cases ABPI was not measured.  
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Table 6. Validation of cases. Ulcer aetiology determined by researcher and 
practitioners filling out questionnaire 
 
 
Case Aetiology estimated 

by researcher 
ABPI/Physical 
examination 

Aetiology estimated  
by practitioners 

Factors supporting 
aetiology 

Matching aetiology    

1 Venous leg ulcer ≥0,9 Venous leg ulcer Dermatologist 

2 Venous leg ulcer ≥0,9 Venous leg ulcer ABPI**** 

3 Venous leg ulcer ≥0,9 Venous leg ulcer Dermatologist 

4 Venous leg ulcer 1,0 Venous leg ulcer Clinical obs* 

5 Venous leg ulcer ≥0,9 Venous leg ulcer Clinical obs* 

6 Venous leg ulcer Vasc. Surgeon** Venous leg ulcer Vasc. Surgeon** 

7 Arterial ulcer 0,49 Arterial ulcer ABPI**** 

8 Infection Cl obs* Infection /insect bite Specialist in 
infectious diseases 

9 Not known 0,92 Not known Surgeon 

10 Pressure ulcer Plastic surgeon Pressure ulcer Plastic surgeon 

11 Pressure ulcer 0,83 Pressure ulcer Clinical obs* 

12 Pressure ulcer Cl obs* Pressure ulcer Clinical obs* 

Mismatching aetiology   

13 Venous leg ulcer 0,93 Mixed ven/art 
ulcer*** 

Clinical obs* 

14 Venous leg ulcer 0,96 Other aetiology Clinical obs* 

15 Mixed venous/ 
arterial ulcer 

Vasc. Surgeon** Venous leg ulcer Clinical obs* 

16 Arterial ulcer 0,47 Mixed ven/art 
ulcer*** 

Clinical obs* 

17 Arterial ulcer Recent angioplastic 
surgery 

Diabetic ulcer Clinical obs* 

18 Arterial ulcer 0,55 Other 
aetiology/trauma 

Clinical obs* 

19 Pressure ulcer 0,95 Other 
aetiology/trauma 

Clinical obs* 

*clinical observation    ** vascular surgeon    *** mixed venous/arterial ulcer    
****Ankle brachial pressure index 
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These data were compared to the data already collected for those patients.  No 

cases were false positive as all patients included in the validation did have a leg 

ulcer. In 12 of 19 cases (63%) complete consistency was found in aetiology 

estimated by the researcher and by the practitioners answering the 

questionnaires.  In the seven remaining cases, there was a mismatch in estimated 

aetiology.  Three were diagnosed with arterial insufficiency in the validation, cases 

previously seen as venous ulcer, diabetic ulcer and trauma.  A further one ulcer 

was diagnosed in the validation as arterial ulcer but had been scored on the 

questionnaire as mixed venous arterial ulcer.  One ulcer was diagnosed in the 

validation as venous ulcer, by ruling out arterial insufficiency, but had previously 

been scored as mixed venous arterial ulcer. The three remaining ulcers did not 

have any estimated aetiology scored on the questionnaire.  As seen in table 6, the 

aetiological causes not consistent with the researcher’s estimation, were made by 

clinical observation alone on behalf of the practitioners in all cases.  

 

Question 3.  

How is leg ulcer aetiology determined in the Icelandic health care 

system? 

In majority of cases (57%) ulcer aetiology was determined by clinical observation 

alone (table 7). When asked about how ulcer aetiology was determined, four 

possible scores were available on the questionnaire. After the data collection, the 

scores were ranked by accuracy of the diagnostic method, by the researcher. If 

two possibilities were scored, such as clinical observation and ABPI as well, ABPI 

was considered the answer as it is more accurate than clinical observation alone. 

Medical consultation was ranked as the most accurate diagnostic method.  
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Table 7. Factors reported as diagnostic methods in leg ulcer management 

 N (%) 

Clinical observation 129  (57,1) 
ABPI (ankle brachial pressure index) 19  (8,4) 
Medical consultation 76  (33,6) 
Not known 2  (0,9) 

Total 226  (100) 

 

 

Question 4.  

Where is leg ulcer service provided within the Icelandic health care 

system? 

Most leg ulcer patients were treated outside the hospital system, 31.4% in 

primary health clinics, 17.0% in home care and 29.6% in geriatric and long term 

fascilities. Almost 18% of patients were treated in hospital outpatient clinics.   

 

Table 8. Leg ulcer aetiology and level of care setting 

 Primary 
health care 
clinics 

Home care Geriatric 
institutions/ 
homes 

Hospital 
outpatient 
clinics 

Other  Total 

n % n % n % n % n % n 

Venous 30 (42.9) 10 (26,3) 17 (25.8) 17 (42.5) 1 (11.1) 75 

Arterial 3 (4.3) 3 (7,9) 5 (7.6) 2 (5.0) 2 (22.2) 15 

Mixed 8 (11.4) 3 (7,9) 3 (4.5) 1 (2.5) 0 (0) 15 

DM 7 (10.0) 5 (13.2) 5 (7.6) 3 (7.5) 3 (33.3) 23 

Other or 
unknown 

22 (31,4) 17 (44.7) 36 (54.5) 17 (42.5) 3 (33.3) 95 

Total 70 (100) 38 (100) 66 (100) 40 (100) 9 (100) 223 
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Distribution of leg ulcer aetiology and level of care setting is seen in table 8. There 

was no significant difference in leg ulcer aetiology between care settings. Patients 

treated in hospital outpatient clinics, however, were considerably younger than 

patients treated elsewhere. While 52.5% of patients treated in hospital clinics 

were younger than 70 years, only 28.5% of the total leg ulcer population was in 

the age group younger than 70 years, (χ2  = 13.79, df =1, p<0.001). 

 

Question 5.  

Who is responsible for the management of chronic leg ulcers within 

the Icelandic health care system? 

In only 21 cases (9.3%), the patients had not been seen by a physician because of 

the ulcer in the preceding 12 months. Eighty two patients (37.1%) had been seen 

by their general practitioner, 19.0% by a dermatologist and 12.2% by a vascular 

surgeon. Nurses alone were responsible for deciding the treatment in 59.9% of 

cases and in cooperation with physicians in further 28.3%. There was a significant 

difference between care settings in the participation of physicians in deciding on 

the treatment of chronic leg ulcers (χ2 = 43.76, df =6, p<0.001). In 11.8% of cases 

in the total sample, the treatment was reported to be prescribed by the physician 

solely. In hospital outpatient clinics, however, this was the case in 37.5% of cases 

(table 9). Nurses were responsible for performing the wound care in most cases 

by far (89.4%) with no significant difference between care settings. In 10.6% of 

cases, the dressing changes were in the hands of licensed practical nurses, 

physicians, relatives or patients themselves.  
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Table 9.  Decision of treatment and level of care setting 

 Primary 
health care 
clinics 

Home care Geriatric 
institutions/ 
homes 

Hospital 
outpatient 
clinics 

Total 

 n (%) n (%) n (%) n (%) n (%) 

Nurses 51 (72.9) 28 (75.7) 36 (55.4) 12 (30.0) 127 (59.9) 

Physicians 5 (7.1) 2 (5.4) 3 (12.0) 15 (37.5) 25 (11.8) 

Nurses/physicians 
cooperation 

14 (20.0) 7 (18.9) 26 (40.0) 13 (32.5) 60 (28.3) 

Total 70 (100) 37 (100) 65 (100) 40 (100) 212 (100) 

 

 

Question 6. 

How are leg ulcers treated within the Icelandic health care system?  

Frequency of treatment varied, but most commonly or in 40.5% of cases, it was 

two times per week. Dressing changes on weekly basis were reported in 18.5% of 

cases. Dressing changes on daily bases, on the other hand, were reported in 22.1% 

of cases. Average number of dressing changes was 3.0 per week. In geriatric 

institutions and homes, dressings were changed daily in 46.2% of leg ulcer cases.   

The most common cleansing agents used, were tap water (54.4%) and 

saline (34.5%). Potassium permanganate, shown to be effective in treating 

exuding wounds and eczema such as is seen in venous leg ulcer cases (Lindholm, 

2003), was used in 6 cases. Other antiseptic cleansing agents reported, but rarely 

used, were chlorhexidine, hydrogen peroxide, iodine-releasing solution and acetic 

acid. Table 10 shows the usage of wound dressings and bandages.  
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Table 10. Dressings and bandages used for leg ulcer treatment in 226 leg ulcer 
cases 

 

 N (%) 

Dressings   

Dry gauze alone 19 (8.4) 
Saline soaked gauze 3 (1.5) 
Paraffin impregnated gauze 35 (15.5) 
Other non adhesive contact layers 15 (6.6) 
Foams 122 (54) 
Alginates 6 (2.7) 
Hydrofibers 40 (17.7) 
Hydrocolloids 15 (6.6) 
Films 7 (3.1) 
Hydrogels 31 (13.7) 
Silver containing dressings 54 (23.9) 

Bandages   

Zink bandages 25 (11.1) 
Padding 20 (8.8) 
Short stretch 35 (15.5) 
Long stretch 4 (1.8) 
Other or undefined types 32 (14.2) 
Stockings 22 (10.6) 

 

Modern dressings with special functions were used in 76.0% of cases. Most 

common dressings used were foams. Silver containing products were used in 

23.9% of cases. In 19.5% of cases a combination of various modern dressings were 

used. Dry or saline soaked gauze was used in 9.9% of total cases. Geriatric 

institutions used modern dressings in fewer cases (59.1%) compared to all other 

places (80.6%), (χ2 =11.36, df=1,  p=0.001).  

Compression was reported in 93 of 226 cases (41.2%). Of the cases where 

clinical observation alone was used to determine aetiology, 36.4% were treated 
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with compression, 63.2% of those assessed with ABPI and 43.3% of those referred 

to a physician with a specialist function. This difference was not significant. 

Participants were asked to report in free text, the type of bandages used for 

compression therapy. The type of compression however, was not always reported 

and in some cases the reported types of bandages were types that are not 

considered as effective compression therapy. Those were bandages such as crepe 

bandages and elastic tubular bandages of various kinds. 

When looking at venous leg ulcers exclusively, compression was used in 

70.1% of cases (n=54). The bandages used were short stretch bandages (n=26), 

long stretch bandages (n=3), stockings (n=11) and elastic tubular bandages (n=8). 

Mixed venous arterial cases were treated with compression bandages in 50.0% of 

cases and arterial ulcers were treated with compression bandages of various kinds 

in 33.3% of cases (n=5). Of those diagnosed with pressure ulcers, 71.4% were 

wearing compression stockings. Venous ulcer patients treated in hospital 

outpatient clinics were treated with compression in 100% of cases whereas in 

geriatric institutions and homes only 35.3% of venous leg ulcer patients were 

treated with compression. Venous leg ulcer patients in primary health care clinics 

and in home care were treated with compression in 71.0% and 80.0% of cases 

respectively.   

 

Discussion 

The purpose of this study was to establish knowledge on the extent of chronic leg 

ulcers in Iceland and the provision of care of patients with leg ulcers within the 

Icelandic health care system. Until now, the scope of the health care problem of 

chronic leg ulcers in Iceland has not been addressed and estimates of the situation 
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in this society have been based on speculations mainly. The population studied 

here was the population of Iceland, 313,376 individuals, which in size is similar to 

populations in other studies. This makes the study comparable to many other 

studies focusing on defined districts. Data collection for this study is considered 

thorough as all institutions in Iceland, likely to treat patients with leg ulcers, were 

included in the study. Succeeding a 100% response rate is more than expected but 

can be explained by the fact that the researcher made a personal contact by 

telephone or in person with a key person in every health care unit before data 

collection and up to three times after the study period to remind and encourage 

health care providers to respond. In terms of the thoroughness of the data 

collection and the excellent response rates, the results should give a fair picture of 

the situation as it is in Iceland. 

Prevalence of chronic leg ulcers among the Icelandic population is 0.072% 

rising up to 0.61% in the population over 70 years of age. This is among the lowest 

prevalence rates known, measured with similar methods. Lower prevalence 

(0.045%) rates were found in only one study conducted in a defined London 

population (Moffatt, Franks et al., 2004). Prevalence rates found in different 

studies are difficult to compare due to methodological differences. Moffatt and 

her colleagues for example excluded all patients with isolated foot ulcers from 

their study.  In the studies reviewed prevalence rates from 0.1% to 0.3% were 

found in studies with methods similar to this study (table 2) (Ebbeskog et al., 1996; 

Franks et al., 1997; Lindholm et al., 1992; Lindholm et al., 1999; Marklund, et al., 

2000; Nelzén et al., 1991; O’Brien et al., 2000). Presuming that 40% of the leg 

ulcer population in Iceland is unknown to health care professionals as suggested 

by Nelzén and colleagues (1996), it can be expected that for the 226 leg ulcer 

patients identified by health care professionals in Iceland, another 140 leg ulcer 
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patients in Iceland are unknown to the health care system. This would give an 

estimated leg ulcer prevalence of 0.12%. With the same presumption, a 

prevalence of about 1% in the population over 70 years of age can be expected.  

The 1.1/1, male/female ratio in the leg ulcer population in Iceland differs 

from other studies where women usually outnumber men (table 2). Only one 

recent study presents similar results (Forssgren et al., 2008). Among the age group 

under 70 years, however, men with leg ulcers in Iceland are more than twice as 

many as women. This raises questions whether men in this age group consult 

professionals within the healthcare more frequently than women, because of leg 

ulcers, or whether underlying causes such as peripheral vascular diseases being 

more prominent in men than women, might be an explanation. Women with leg 

ulcers in Iceland are older than the men as can be expected and is proportional to 

Icelandic demography and is seen in other studies as well. 

Aetiological distribution varies between studies irrespective of validation 

of cases on behalf of researchers. (Anderson et al., 1993; Baker et al., 1992; 

Clarke-Moloney et al., 2008; Ebbeskog et al., 1996; Lindholm et al., 1992; 

Lindholm et al., 1999; Lorimer et al., 2003; Moffatt, Franks et al., 2004; Nelzén et 

al., 1996; O´Brien et al., 2000; Soldevilla et al., 2006; Öien et al., 2000). Venous leg 

ulcers are known to be the dominant leg ulcer type as was the case in this study, 

where venous leg ulcers are 34% of all cases. Other aetiological factors also have 

frequency similar to other studies. When reviewing the symptoms reported for 

each ulcer in this study in relation to leg ulcer type, there was no obvious 

mismatch regarding the aetiology reported. It has to be pointed out though, that 

in this study as many as 22% of cases had other or unknown aetiology and in more 

than half of the cases aetiology was determined by clinical observation alone. 

Therefore, the accuracy of the aetiological determination among this population 
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can be questioned. The validation of cases in this study confirms inaccuracy of 

diagnostic methods in some cases, although in majority of the validated cases 

consistency was found between aetiology estimated by practitioners and 

researcher. In all the mismatching cases, aetiology had been determined by 

clinical observation alone on behalf of the practitioners collecting the data.    

Identifying an underlying cause of the ulcer is a fundamental factor in the 

management of chronic leg ulcers. A thorough and holistic assessment, including 

ankle brachial pressure index measurement, to rule out arterial insufficiency, is 

recommended in clinical practice guidelines (Registered Nurses Association of 

Ontario, 2004; Royal College of Nursing, 2006). According to the guidelines clinical 

observation and palpable pulses alone cannot be relied on for that purpose. It is 

of concern, that in 57% of cases in this study, the diagnostic methods used in 

practice do rely on clinical observation alone and ankle brachial pressure index is 

rarely used as such. The clinical importance of this is of more concern than that of 

getting the exact demographic picture.  

Similar to other studies, most leg ulcer patients (80%) in this study were 

treated outside the hospital system, either in primary health care clinics, home 

care or geriatric institutions or homes. The remaining 20% of leg ulcer patients 

were treated in hospital outpatient clinics. This is a higher percentage than seen in 

most studies (table 2). Results show the patient group treated in hospital clinics to 

be no different from patient groups treated outside the hospital regarding 

aetiological factors, but patients treated in outpatient clinics were significantly 

younger than patients treated outside the hospital system.  

The access to medical service in Iceland is considered good and most 

patients had been referred to a physician because of their ulcers some time 

during a one year period before the study. Most commonly, patients were 
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referred to general practitioners (41%), but of the specialist physicians, 

dermatologists and vascular surgeons were most common, 19% and 12% 

respectively. Despite the fact that more than half of leg ulcer patients had been 

assessed by a specialist physician, only 33% of practitioners reported a specialist’s 

opinion as a diagnostic method. Ten percent had not been assessed by any 

physician at all for at least one year preceding the study.  

Nurses are key persons in the management of chronic leg ulcers in Iceland. 

They were responsible for the treatment and for establishing a treatment plan in 

most cases, according to the study results. In geriatric institutions and in hospital 

outpatient clinics, physicians also play a significant role in establishing treatment 

plan while in primary health care and home care, nurses have the responsibility 

for both establishing treatment plan and carrying out the treatment, in vast 

majority of cases.  

A great selection of modern dressings is available on the market, for 

various conditions and types of wounds. Most modern wound dressings are 

designed to sustain moist wound environment and to stay in the wound for as 

long as up to seven days without sticking to the wound bed, if used correctly. 

Gauze, on the other hand, tends to dry out and stick to the wound bed and they 

do not fall into the category of modern wound dressings (Ovington, 2001). 

Dressings need to be selected according to their nature and the condition of the 

wound bed. This requires knowledge of the function of each dressing type and 

understanding of the condition of the wound. No single dressing fulfills the needs 

of all wound types and it has to be kept in mind that dressings do not correct 

underlying aetiology of a wound.  

Modern wound dressings were used in most cases by far (75%) in treating 

chronic leg ulcers in this study, and the use of gauze and paraffin impregnated 
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gauze seems to be decreasing, although still commonly used within geriatric 

institutions. The widespread use of modern wound dressings indicates good 

access to specialised wound products within the Icelandic health care system. The 

type of dressings used most frequently were foams, which are designed to absorb 

wound fluid as well as keeping the wound bed moist without sticking to it. In 20% 

of cases, a combination of various dressings was reported. The use of silver 

containing products, which are indicated for colonised and infected ulcers, was 

much more common than would be expected (24%).  

Average number of treatments in this study was three times per week. 

Most commonly, treatment was carried out two times a week but within geriatric 

institutions dressing changes were carried out on daily bases in 60% of cases.  This 

requires considerable amount of nursing time, but frequency and duration of 

dressing changes as well as healing time, are among the factors influencing the 

cost of treating leg ulcers (Ragnarson Tennval & Hjelmgren, 2005; Öien, 2006).  

In some cases, the description of how the dressings were used, for 

example how two or more types of dressings were used at the time, the high 

frequency of dressing changes in geriatric settings and the generally high 

frequency of silver containing dressings, indicates inappropriate use and raises 

questions on the efficiency of the products used. With the right selection and 

combination of dressings and bandages, it should be possible to reduce the 

frequency of dressing changes in some cases and hence increase the efficiency of 

the products used. Concerns of bacterial resistance to silver used in wound 

management may be overstated but the impact of silver on the healing of wounds 

needs to be addressed further (Cutting, White & Edmonds, 2007; Percival et al., 

2005) but general hygiene in fighting bacteria in wounds is still considered a 

fundamental factor and silver containing products are also expensive. 
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Antimicrobial agents such as silver should therefore be used only in selected cases 

and when needed. 

These findings raise questions as to whether practitioners rely on the 

dressings to heal the wounds rather than focusing on identifying and correcting 

the underlying aetiology, as is emphasised in the management of chronic leg 

ulcers. These findings may also indicate insufficient knowledge on behalf of 

practitioners. Discussions of knowledge, however, are beyond the scope of this 

study.  

According to the study, the cleansing agent most used for leg ulcers in 

Iceland was tap water, which was used in over half of the cases in this study 

although the use of sterile saline is still widespread (35%). The use of antiseptic 

cleansing agents was rare. According to Fernandez and Griffith (2008) the use of 

drinkable tap water is considered as effective in wound cleansing as sterile saline 

and does not increase infection rate. In Iceland, where tap water is mostly of high 

quality, it is appropriate for use in cleansing chronic leg ulcers, as recommended 

in clinical practice guidelines (Registered Nurses Association of Ontario, 2004; 

Royal College of Nursing, 2006). 

Compression therapy increases the healing of venous leg ulcers compared 

to no compression (O’Meara et al., 2009). Compression of some form was used in 

70% of all cases considered of venous origin in this study, varying from 35% of 

cases in geriatric institutions to 100% of cases in hospital outpatient clinics. The 

types of bandages used, however, were elastic tubular bandages and stockings in 

more than half of cases. These types of bandages do not achieve sub bandage 

pressure recommended for uncomplicated venous leg ulcers and are not defined 

as high compression. High compression is more effective than low compression, 

but should only be used if arterial blood flow is sufficient (O’Meara et al., 2009). 
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Compression was also reported in other types of ulcers, for example in half of the 

cases considered of mixed arterial venous origin and in 30% of the cases  

considered of arterial origin. The scope of compression therapy among the 

Icelandic leg ulcer population is difficult to picture and indicates confusion among 

practitioners concerning which kind of compression bandages to use and how to 

use them.   

 

Limitations 

The main purpose of this study was to estimate the prevalence of leg ulcers in 

Iceland and determine their aetiology and management. The quality of data 

collected with self report was of main concern in this study, especially regarding 

the underlying aetiology of the ulcers. An attempt to compensate for possible 

inaccuracy in determining aetiology was made by validating 19 patients, randomly 

selected from the sample. The patients interviewed and assessed, all had ulcers, 

so no false positive cases were found.  In 12 of the 19 cases, a perfect match in the 

estimated aetiology of the ulcer, the main issue of interest, was found. The size of 

the sample validated was small however and it is therefore difficult to draw 

conclusions on the accuracy of aetiology determination in the study population as 

a whole. Validation of cases by professionals trained in leg ulcer management is 

essential for accurate diagnosis of underlying aetiology. Another concern is the leg 

ulcer population unknown to health care providers, which is as big as half of all leg 

ulcer patients according to Nelzén et al (1996). By using health care providers for 

case identification, the study only addresses the leg ulcer population known 

within the health care system. Furthermore, it has to be pointed out that point 
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prevalence studies only give a picture of the issue in focus as it is at the time of 

data collection.  

Implication for practice and further studies 

Thorough and extensive data collection is among the strengths of this study. Data 

were collected both within the capital area and in rural areas in Iceland, within the 

hospital system as well as in the community in primary health care clinics, home 

care and in geriatric residences and should therefore give a fair picture of the 

scope of chronic leg ulcers in Iceland, as far as the limitations of the questionnaire 

allow. Data collection was also consistent. Personal contact to key persons in 

every unit before and after the study period to encourage and remind participants 

resulted in a response rate of 100%. As no prior studies have been conducted on 

prevalence of chronic leg ulcers in Iceland, this study has created an important 

background for further studies in this field. This study has also established an 

empirical background for health care policy making and evaluation of leg ulcer 

service.  Determining this is essential for the final objective of the study, which is 

improved service for patients with chronic leg ulcers. 

Further studies on leg ulcer patients, including studies with clinical 

validation of all patients by trained professionals, are needed. They would give 

more detailed and reliable information on the condition of the wounds and the 

aetiological factors. Such a study requires a bigger research team though. 

Secondly, the population practicing self treatment needs to be addressed in order 

to provide them with proper care. Thirdly, a prospective study with a follow up of 

leg ulcer patients could help us understand the nature of this problem and the 

efficiency of treatment. Health related quality of life among patients suffering 

from chronic leg ulcers is an issue beyond the scope of this study but would be an 
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interesting aspect in further studies within the Icelandic leg ulcer population. 

Furthermore, data collected for this study can be explored further for more 

detailed information, as only part of the data were presented in this paper.  

Conclusions  

Prevalence of chronic leg ulcers in Iceland is among the lowest known in the world. 

Study results can be compared to studies earlier conducted in Sweden, Ireland 

and in some other countries although further studies, where the scope of leg 

ulcers is addressed with different methodological approaches, are needed.  

Results indicate that many leg ulcer patients are treated according to 

evidence based practice. However, confusion among health care providers can be 

concluded in other cases, especially within geriatric care settings. Aspects of 

special concern are diagnostic methods and assessment, the importance of 

identifying and correcting the underlying leg ulcer aetiology and insufficient 

understanding of the nature of wound care products and bandages. Standardised 

evidence based practice in the management of chronic leg ulcers, with continuous 

education and training programs for practitioners, still need to be implemented in 

general practice. 
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