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ABSTRACT
Background: Chronic leg and foot ulcers are a 
major health care concern, especially among the 
elderly population. To date little is known about 
the extent of the problem of chronic leg ulcers 
in Iceland. 
Aim: To identify the number of chronic leg ulcer 
patients in Iceland and determine their aetiology 
in order to create an empirical background for 
further research, health care policy making and 
evaluation of service. 
Methods: Descriptive, retrospective study. Chron-
ic leg ulcers were defined as all ulcers below knee, 
open ≥ 6 weeks. Patients were identified by health 
care professionals. Data were collected in every 
health care institution in Iceland, 166 units al-
together. Twenty cases were selected for further 
validation. 
Results: Leg ulcer prevalence was 0.072% 
(n=226), rising up to 0.61% among population 
≥ 70 years. Male/female ratio was 1.2/1. Esti-
mated aetiology was venous in 34% cases, other 
or unknown in 25% cases. Diagnosis based on 
clinical observation alone was in 57% cases. 
Conclusion: Prevalence is low compared to oth-
er studies. Male/female ratio differs from most 
studies. Diagnostic methods need to improve. 
Evidence based leg ulcer practice needs to be im-
plemented. Empirical background on chronic leg 
ulcers in Iceland has been established. 

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 
studied1-2. The condition can persist for months 
and even years and recurrence rate is high. Un-
derlying aetiology in most leg ulcers is related to 
defects in the vascular system of the legs, such as 
venous or arterial insufficiency, but many contrib-
uting factors can influence healing and develop-
ment of the ulcer. These factors can be physical 
factors, psychological and social factors as well 

as environmental and economic factors. Major 
developments have been seen in the management 
of chronic leg ulcers in the world in the last decade 
or two3. In Canada as well as in Europe, clinical 
practice guidelines on management of chronic leg 
ulcers have been developed4-6 and evidence-based 
practice has been implemented in various forms. 

The Icelandic healthcare system is based on 
public health insurance where all citizens have 
equal access to healthcare. The management of 
chronic wounds, including leg ulcers, has been 
poorly defined within the Icelandic health care 
system and procedure policy for the management 
of chronic leg ulcers is rare. Little is known about 
the extent of the problem of chronic leg ulcers 
in Iceland and, to date, the prevalence has been 
unknown. 

The aim of this study was to determine the 
prevalence of leg ulcers and their estimated aeti-
ology among the Icelandic population. Another 
purpose was to create an empirical background 
for health care policy making and evaluation of 
leg ulcer service. 

METhodS 
A descriptive, retrospective study with a cross-sec-
tional design was done, where leg ulcer patients 
were studied over a period of two weeks in May 
2008. Chronic leg ulcers were defined as all ulcers 
below knee, open ≥ 6 weeks. The population in 
this study consisted of all individuals registered 
in Iceland during the study period. The sample 
consisted of all leg ulcer cases identified by health 
care providers in all health care institutions likely 
to treat leg ulcer patients in Iceland. There were 
53, one to 17 units each, adding up to 166 units 
all together and included all primary health care 
clinics and related services in Iceland, all centres 
of home nursing, all nursing homes and geriatric/
long term hospital wards as well as all hospital 
outpatient clinics in Iceland. Excluded from the 
study were acute hospital wards as it was expected 
that individuals incidentally hospitalised during 
the study period would be identified elsewhere, 
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provided they had been treated for leg ulceration 
within the health care system prior to hospitalisa-
tion. One private detoxification clinic and two re-
habilitation centres were not included in the study. 

A questionnaire used for data collection was 
developed by the first author with reference to two 
existing questionnaires with permission from their 
authors, Christina Lindholm and Peter Franks 
and his team. The questionnaire was divided into 
background questions, ulcer history, diagnosis 
and management. A letter to introduce the study 
was sent to the 166 units. Each unit was then 
contacted by telephone to ask them to partici-
pate and establish contact. Health care providers 
were asked to fill out one questionnaire for every 

Significance level was set at p < 0.05. Study procedure was 
approved by the National Bioethics Committee (#08-076) 
in Iceland. 

RESulTS 
The registered population of Iceland in January 2008 
was 313,376 individuals. Men were 159,488 (50.9%) 
and women 153,888 (49.1%) (fig. 1)7. All 166 health 
care units contacted for data collection were willing to 
participate in the study, giving a 100% response rate. Of 
those, 67 units had seen no leg ulcer patients during the 
study period. The remaining 99 units reported from one 
to 30 cases each. All in all, 233 questionnaires were col-
lected, 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. 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 
25-99). Age was reported in 224 cases and gender in 221 
cases. Both age and gender were reported in 219 cases. As 
expected the prevalence rates were highly age dependent, 

Figure 1. Icelandic population, age and gender

Figure 2. Chronic leg ulcers in Iceland, distribution by age and gender

leg ulcer patient they had treated or knew of during the 
study period. Personal identification numbers were used 
to prevent double counting and then eliminated from the 
data before analysis. 

Validation of cases was done in 20 patients randomly 
selected from the whole sample. The purpose of this was 
to evaluate the reliability of the data on the underlying 
aetiology of the leg ulceration of patients identified. Pa-
tients 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. With patients’ consent they were seen 
either in connection with their planned ulcer treatment 
or, if the patient preferred, at a separate appointment. 
Assessment was non-invasive and included ulcer history, 
clinical observation and measurement of ankle brachial 
pressure index (ABPI) with the use of Doppler. 

Descriptive statistics were used to describe frequen-
cies and proportions. Most variables were measured by 
nominal measurements. Chi-square non parametric pro-
cedure was used for testing differences between groups. 
SPSS, version 15.0 and Excel were used for data analysis. 
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rising from 0.072% to 0.61% in the population 70 years 
and older. Eighty-six percent of cases were 60 years or 
older (fig. 2). 

Unexpectedly the total count of men was higher than 
total count of women (n=121/100). The difference was 
most obvious in population under 70 years of age where 
the number of men with leg ulcers were more than twice 
as many as women (χ2 = 8.86, df=1, p<0.01) (table 1). In 
the population 70 years and older, the difference was very 
small, with total count of 77 men and 80 women. Among 
patients with diabetic ulcers men were five times as many 
as women (n=19/5) (fig. 3). 

Ulcers were divided equally between left and right leg, 
131 patients had ulcers on each leg and 36 had bilateral 
ulcers. All in all, 367 ulcers were reported on the 226 pa-
tients identified. 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. Twenty-two percent of patients had had their 
ulcers longer than one year and 11% longer than two years. 
Patients had recurrent ulcers in 47.8% of cases. 

Aetiology of ulcers was given in 212 cases. Venous leg 
ulcers were reported in 34% of cases, 7% were arterial 
ulcers, 6% mixed venous/arterial, 10% diabetic foot ulcers 
and 18% pressure ulcers (fig.3). Only in 6% cases (n=14) 
was there either unknown aetiology or missing data. In 
19% cases (n=43) the aetiology was scored as “other”. In 
most of those cases further explanations were reported in 

Table 2. diagnostic methods reported in leg ulcer management
N (%) 

Clinical observation 129 (57,1)
ABPI (ankle brachial pressure index) 19 (8,4)
Referral to a physician with special function 76 (33,6)
Not known 2 (0,9)
Total 226 (100)

Table 1. 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)

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. 

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 ac-
curacy 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. Examination by 
vascular surgeons, dermatologists, plastic surgeons and 
other specialist consultants was ranked as the most accu-
rate diagnostic method. In 57% of cases ulcer aetiology 
was determined by clinical observation alone and ABPI 
was reported in only 8% for that purpose (table 2). 

Nineteen of the 20 patients (one could not be traced) 
selected for further validation of the underlying aetiology 
participated. In 12 of the 19 cases (63%) complete consist-
ency was found in aetiology estimated by the researcher 
and by the practitioners answering the questionnaires. 
Three of the seven patients with mismatching aetiology 
had insufficient arterial blood supply not previously di-
agnosed. Cases with mismatching aetiology had all been 
assessed with clinical observation alone according to the 
questionnaires. 

*Gender missing in one case 
** Gender missing in two cases

Figure 3. Chronic leg ulcers in Iceland, aetiology and gender
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tion3 but her team, for example, excluded all patients with 
isolated foot ulcers from their study. It has been suggested 
that up to 40% of the leg ulcer population in Sweden is 
unknown to the health care system15. Presuming that it 
is the same in Iceland, this raises the total prevalence up 
to 0.1% and 1% among the elderly population but this 
needs to be studied further. 

Generally it is accepted that chronic leg ulcers are more 
prominent among women than men but in this study it 
was found to be the other way around with the male/
female ratio 1.2/1. Only one recent study was found with 
ratio similar to this16. The difference, though, is only seen 
among the age group under 70 years, where men with leg 
ulcers are more than twice as many as women. This would 
be of interest in further studies. Women with leg ulcers in 
Iceland are older than the men as is seen in other studies 
and is proportional to Icelandic demography. 

Aetiological distribution is comparable to other stud-
ies, with venous leg ulcers being the dominant ulcer 
type2,8,10,11,14,15,17,20-22. It has to be pointed out that as 
many as 25% of cases had aetiology reported as other or 
unknown and in 57% of cases, aetiology is determined by 
clinical observation alone. Therefore, the accuracy of the 
aetiological determination among this population can be 
questioned. The validation of cases confirms inaccuracy 
of diagnostic methods in some cases, although in 63% 
of the validated cases consistency was found between ae-
tiology 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. 

dISCuSSIon 
The purpose of this study was to establish knowledge on 
the extent of chronic leg ulcers in Iceland and the provi-
sion 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 ad-
dressed and estimates of the situation in this society have 
been based mainly on speculation. The population under 
focus in this study was the population of the whole coun-
try, 313,000, which is unique, but in size it is comparable 
to many similar studies focusing on defined districts. Data 
collection for this study is considered thorough as all insti-
tutions in Iceland, likely to treat patients with leg ulcers, 
were included. Achieving a 100% response rate is more 
than was expected but can be explained by the fact that 
the researcher made a personal contact with a key person 
in every health care unit before data collection and up 
to three times following 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 rate, the results should give a fair picture of the 
situation in Iceland. 

Total prevalence of 0.072% and 0.61% in the elderly 
population (≥ 70 years) is among the lowest prevalence 
rates known. Due to methodological differences, however, 
it can be difficult to compare prevalence rates in various 
studies. In a review of 22 studies on leg ulcer prevalence, 
rates from 0.1% to 0.3% were found in studies with 
methods similar to present study8-14. Lower prevalence 
(0.045%) rates were found in only one study, conducted 
by Moffatt and colleagues in a defined London popula-
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Identifying an underlying cause is a funda-
mental factor in the management of chronic leg 
ulcers. This requires a thorough and holistic as-
sessment, including ABPI measurement, to rule 
out arterial insufficiency. Clinical observation 
and palpable pulses alone cannot be relied on 
for that purpose4-6. It is a matter of concern that 
in majority of cases, the diagnostic methods used 
in practice relied on clinical observation alone 
and ABPI was rarely used as such. The clinical 
importance of this, considering the fact that al-
most 50% of patients had recurrent ulcers and 
over 20% had ulcer duration of more than one 
year, is of more concern than that of getting the 
exact demographic picture. m
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Implications for practice 
n Empirical background on chronic leg ulcers 

in Iceland has been established 
n Results will serve as foundation for 
 – Health care policy making 
 – Evaluation of service 
 – Further research 
n Diagnostic methods need to be improved 
n Evidence-based practices with continuous 

education and training programs for 
 practitioners need to be implemented  
– where interdisciplinary focuses, within and 
between care settings, are emphasised. 

Further research 
n It is important to involve a bigger sample in 

 clinical validation in order to give more detailed 
information on management and aetiological 
factors. 

n Leg ulcer population practicing self treatment 
is still unknown in Iceland. 

n Evaluation following implementation of 
clinical practice guidelines. 
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