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The aims of the study were to describe and analyse the temporal trend of the preva-
lence and incidence of venous leg ulcers (VLU) over the years 2010 to 2014, to
determine healing times and temporal trends in the study period, and to evaluate
related aspects such as the use of the Ankle-Brachial Pressure Index (ABPI) in a
primary care health centre. This was a retrospective study based on a time series
(years 2010-2014) of the prevalence and incidence of VLUs in people aged over
40 years in a primary care centre in Barcelona City. We reviewed 3920 electronic
health records selecting patients, per year (2010-2014), with VLUs based on the
ICD-10 diagnoses. For prevalence, we took into account any patient with an active
VLU in the year of study. For incidence, we took into account patients with a new
VLU in the year of study. A descriptive analysis was carried out based on each of
the collected variables. The variables were examined according to the years of
study (time series) by one-factor analysis of variance (aNova) or Kruskal-Wallis
non-parametric test, as appropriate. A survival analysis by Kaplan—Meier curves
and log-rank test was also performed. A total of 139 patients met the VLU criteria.
Among them, only 79.2% were classified as having a VLU and had a correct ICD
diagnosis. The prevalence and incidence increased over the years, doubling in
patients aged over 65 years. Incidence increased from 0.5 new cases per 1000 peo-
ple/year in 2010 to 1 new case for every 1000 people/year in 2014. Moreover, the
prevalence ranged between 0.8 and 2.2 patients with VLU for every 1000 people/
year. During the study period, a total of 84.2% of the VLUs healed (117/139
VLU). Regarding average annual time to healing, the trend indicates that lesions
took less time to heal (Kruskal-Wallis test, P = 0.004), ranging between
453,9 weeks in 2005 to 19 weeks in 2014. The use of ABPI also evolved and was
found to be increasingly performed prior to the appearance of the lesion. The epi-
demiological profile of people affected by VLUs continues to be, mainly, that of
women of an advanced age, over 70 years. The frequency of VLU occurrence rose
continually over the years, but healing took less time, and use of ABPI improved.
Assigning a reference nurse in the wounds unit and the organisational structure
around this problem may have an influence on improving care and the approach to
these types of lesions.
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1 | INTRODUCTION

Lower-extremity wounds (LEWs) represent an important
public health problem for patients, the health system, and
society in general. The pathology leads to heavy workloads
both in terms of dedicated time and costs by increasing nurs-
ing consultations, mainly in primary care.'™

The prevalence of chronic wounds increases with age,
and with the progressive aging of the population, the number
of patients with LEWSs has risen, leading to growing efforts
to address the problem.“’5 In fact, it has been found that at
least 10% of the population will develop a chronic wound
during their lifetime, and the mortality rate related to these
injuries is 2.5%.°

As mentioned above, LEW are chronic: only 20% heal
within less than 3 months, 50% take more than 1 year to
heal, 20% take over 2 years, and the remaining 10% never
heal."? This chronicity entails high costs for society and the
health system, while patients' quality of life is affected; the
problem is thus more than merely economic.”® In Europe,
the cost of treating venous leg ulcers (VLUs) represents
approximately 1% of the global budget.” Studies such as
those carried out in the UK show that 2% of the annual
national health budget is spent on the care of LEWs.’

The LEWs are not a disease in themselves; they always
stem from an underlying systemic pathology, of vascular origin
in many cases."'® Thus, a VLU is the most serious complica-
tion that may arise from the evolution of chronic venous insuf-
ficiency (CVI).*'" Around 75% to 80% of total LEWs are
VLUs. It is estimated that between 40% and 50% remain active
between 6 and 12 months, and 10% up to 5 years.” Data on
VLU recurrence rates are variable and scarce, but recent studies
estimate that average recurrence time is 42 weeks, with an inci-
dence rate of 22% at 3 months, 39% at 6 months, 57% at
12 months, 73% at 2 years, and 78% over a 3-year follow up.12

In Spain, prevalence is estimated at 0.5% to 0.8%, dou-
bling in patients aged over 65 years, and with an incidence
of 2 to 5 new cases per 1000 people per year.”'* Therefore,
it is estimated that there are more than 300 000 patients.'>"'*

Regarding the affected person's profile, ulcers are more
frequent in women (65%-70%),” with a ratio of 3:1 in rela-
tion to men, with an average age between 70 and 79 years,
among whom 50% have already undergone a previous epi-
sode, 50% have difficulties with daily life activities, and
25% suffer anxiety or depression.*'?

Of note, it is important that each patient presenting a
LEW be appropriately classified and a correct differential
diagnosis be performed, not only through physical examina-
tion and pulse palpation but also by taking an Ankle-
Brachial Pressure Index (ABPI) measurement.!> Correct
patient diagnosis helps to select subsequent treatment; fur-
thermore, if this treatment is mainly based on compression
therapy, healing rates drop significantly.'*'>'® A nurse who
is a wounds expert or has been specifically trained can also

Key Messages

e venous leg ulcers (VLUs) have a high prevalence and recur-
rence, which increases with age and doubles in people aged
over 65 years

e Approaches to VLU diagnosis and treatment vary consider-
ably, generating higher costs for the health system and nega-
tively affect the quality of life of sufferers

e the epidemiological profile of sufferers is confirmed to be
women and advanced age

e the incidence and prevalence increased during the years of the
study; despite this fact, the lesions' healing process improved
over the years

e improvements in diagnosis and healing may be linked to orga-
nisational changes in care (Wound Clinic and Reference

Nurse)

contribute to the evolution. We must not forget either how
important it is to adequately organise wound management,
which is also directly linked to the healing process.'”

In Spain, literature on the frequency of this problem in pri-
mary health care is scarce.'*'® Moreover, methodological
problems exist in different national and international studies.
Information is also lacking on whether diagnostic tests, such
as ABPI, are routinely performed and on lesions' healing rates.

Based on the hypothesis that, despite efforts to improve
diagnosis and treatment, incidence and prevalence have
increased over time, we set ourselves the objectives of
describing and analysing the temporal trends in the prevalence
and incidence of VLUs over the years 2010 to 2014, of deter-
mining the percentage of healed ulcers and the temporal trend
of this percentage during the study period, and evaluating the
temporal and average interval between ABPI completion and
the diagnosis of VLUs in a primary health care centre.

2 | METHODS

2.1 | Study design

This was a retrospective time series (years 2010-2014) study
of the prevalence and incidence of VLUs in a primary care
health centre in Barcelona City based on information from
the SIDIAP (the Catalan Information System for the Devel-
opment of Research in the Primary Care System) database.

2.2 | Population under study

The study population included all people aged 40 years and
over presenting to the primary care centre “Pare Claret” from
2010 to 2014, with an estimated average yearly population
of more than 56 000 inhabitants.
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2.3 | Inclusion criteria

Inclusion criteria were: all patients aged 40 years and over,
registered in the electronic health history database (e-CAP),
who presented a diagnosis of CVI and VLU according to the
10th International Classification of Diseases (ICD). The
patient had to have a diagnosis of CVI (I87.2) and VLU
(I83.0). The sample size, therefore, was not calculated as all
patients in the database meeting these criteria were included.

2.4 | Criteria to determine prevalent and incident cases

To select the cases of VLU and CVI, the electronic health
history records (e-CAP) were filtered, per year, based on the
ICD diagnoses. Because of possible limitations in the
records, the following codes were also evaluated: lymphoe-
dema (I89.0), alteration in skin integrity (Nanda: 100046),
alteration of tissue integrity (Nanda: 100044), and non-acute
wound (T14/T14.1). We therefore considered, for preva-
lence, any patient presenting an active VLU in the year of
study and, for incidence, patients with a new VLU in the
year of study. Patients were only included once on the data-
base to avoid statistical issues like collinearity. Then, a
patient who developed a VLU was only considered incident
the first time; the other cases were considered prevalent
cases.

2.5 | Variables

In addition to the variables mentioned above, sociodemo-
graphic and comorbidity variables, as well as variables relat-
ing to the ulcer, were collected. Only variables that could be
filtered from SIDIAP database were finally included.

The following variables
included in an Excel spreadsheet that was later converted to
an SPSS database:

were tentative and were

e CVIand VLU.

e Prevalence and incidence of VLUs during the 2010 to
2014 study period (calculated as the ratio between the
number of VLUs diagnosed as prevalent or incidental
and the total population attended to during the study
period). As previously stated, an incidental case corre-
sponded to any new lesion with a new register date in
the e-CAP. In addition, an incidence and prevalence cal-
culation was made for people over 65 years of age. For
that calculation, only population over that age and per
year was used as denominator.

e Healing time (measured according to the difference
between the date of register in e-CAP and the date of
ulcer healing). A healed ulcer was considered to be a
lesion with a register date and that figured as terminated
both clinically and in the e-CAP.

e Number of recurrences during the study period (new
lesions having appeared during the study process: all
new lesions appearing in the same limb that had

wiLey [lF—

previously healed and were shown as finalised both in
the clinical history and electronic record were considered
recurrent).

e Sociodemographic variables: gender and age of the
patient in years (when the VLU started) and location of
care (whether the patient was attended to at the health
centre or at home).

e Value of the ABPI based on diagnostic confirmation.

e Time interval between the patient's VLU development
and diagnosis through ABPI, measured according to the
difference between the date of VLU and the date of
ABPI procedure.

2.6 | Sources of information

The data were obtained from the ICS electronic health his-
tory record (e-CAP) based on SIDIAP data (Information Sys-
tem for the Development of Research in the Primary Care
System).

2.7 | Data collection and procedure

An ordered list of computerised medical records was
extracted for all patients having ICD code references and
was discharged between January 1, 2010 and December
31, 2014. All the information was retrieved from the e-CAP
using year and diagnostic code filters. The data were entered
anonymously into a database for statistical analysis. The
database was refined according to the criteria to determine
VLU cases. In cases of doubt, we proceeded to review the
patient's complete clinical history to avoid registry and infor-
mation biases.

2.8 | Ethical considerations

The study was performed in accordance with the Helsinki
declaration. The protocol was reviewed and approved by the
Clinical Research Ethics Committee of the Jordi Gol Insti-
tute of Research in Primary Healthcare (IDIAP). It was not
necessary to request the patient's consent as the data were
extracted from a computerised registry and treated in a
grouped and always confidential manner according to patient
data protection and confidentiality law (Organic Law
15/1999 of 13 December on the Protection of Personal Data
and its implementation Regulation, Royal Decree 1720/2007
of 21 December).

2.9 | Statistic analysis

2.9.1 | Data verification

For the quantitative variables, impossible values were
detected by searching for out-of-range values (by editing the
minimum and maximum value of each variable). For the
qualitative variables, impossible values were detected by
using the frequency tables of each variable.
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We proceeded to describe the population under study in rela-
tion to each of the variables studied. Absolute numbers and
percentages described qualitative variables. Quantitative var-

Descriptive analysis

iables were described based on measures of central tendency
(mean and median) and dispersion (standard deviation, max-
imum and minimum values). The results are also presented
in figures.

2.9.3 | Inferential analysis

Mainly non-parametric statistics were used according to the
characteristics of the study variables that were time-depen-
dent. The variables were analysed according to the years of
study (time series) by analysing one-factor analysis of vari-
ance (aNova) or the non-parametric Kruskal-Wallis test, as
appropriate. A survival analysis was applied to calculate
healing likelihood over time. When appropriate, a Log-Rank
test was performed. A 95% confidence interval was consid-
ered, and statistical significance was based on a = 0.05.

3 | RESULTS

We reviewed 3920 clinical histories from the e-CAP and
found that only 139 patients fulfilled the VLU diagnostic cri-
teria. A total of 67.4% of patients were treated at the centre
and 32.6% at home.

Altogether, there were more women (54.8% Closq, = [46.0%-
63.4%)). Distribution of gender per year is shown in Figure 1.
As we have patients who developed a VLU before 2010 but

remain prevalent in the study period, we represent in
Figure 1 the years of the beginning of the VLU. Note that
only 10 patients were included before 2010 (mostly women,
70%). Although there were no statistically significant differ-
ences (chi-square test, P = 0.632) and small subgroups
before 2010, a percentage of women higher than 50% was
found over time, except in year 2011.

Overall, the patients were aged 79.3 + 13.7 years,
Clysq = [77.0-81.7] (median = 83 years, minimum: 25
years and maximum: 97 years). Age tendencies are shown
in Figure 2; no differences were found per year either
(Kruskal-Wallis test, P = 0.357). Of note, some patients
may have been included in the analysis over the years until
their VLUs healed, and we did not observe any patient who
died over the study period or who was moved away to other
centre as they were assigned to a unique primary health cen-
tre. On the other hand, it was not possible to gather data on
recurrences because of the collection method as we had
obtained data from a database in a grouped manner, and
recurrence is not a variable registered in a specific field.

Table 1 shows, in absolute numbers, the population
attended to in the health centre per year, as well as new cases
and prevalent cases, both in total and regarding the popula-
tion aged 65 years and over. Visibly, most patients with
VLUs were aged 65 years and over.

In relation to prevalence and incidence, both increased
over the years (Figures 3 and 4), doubling in patients aged
over 65 years. These incidence data show figures ranging
from 0.5 new cases for each 1000 people/year in 2010 to
1 new case for every 1000 people/year in 2014. Likewise,

Year of beggining of the ulcer
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B2005 @2011
D2007 02012
B2008 @2013
DOz2009 Wzo014

80,0%

60.0%
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40,0%

20,0%
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FIGURE 1

Women

Gender

Distribution of gender of patients with venous leg ulcers (VLU). Trend over years



BERENGUER PEREZ k7 L. WILEY MJ_S
200
150
9]
R
&
100
5 off70 72,6 3%1 78,7
3 § 78.8 b [75.0] ¢ [74.0 § } (2 @
o 79.4
< 50
c
o
v
=
0 -
=50 -
U T T T T T U T U T
2004 2005 2007 2008 2009 2010 2011 2012 2013 2014
Year of beggining of VLU
FIGURE 2 Mean age of patients with venous leg ulcers (VLU). Trend over years

the prevalence ranged between 0.8 and 2.2 patients with
VLU for each 1000 people/year.

During the study period, 84.2% (Closq, = [77.0%-
89.8%]) of VLUs healed (117 of a total of 139). Figure 5
shows the healing tendency. The line showing “Incident
VLU” represents the percentage of VLUs that healed among
the new cases each year. The line “Prevalent VLU” indicates
the healing of prevalent VLUs each year. As can be
observed, healing increased over the years, with values
above 50% in 2014. Of 22 unhealed wounds in 2014, 59.1%
(13 of 22) were VLU incidents in the same year.

Regarding healing time, as already mentioned, we calcu-
lated the lapse of time between the moment the VLU was
registered and the date it appeared as healed in the e-CAP.
Thus, for example, some lesions originating in 2004 healed
in one of the years studied. The trend indicates that lesions
took less time to heal (Kruskal-Wallis test, P = 0.004), rang-
ing between 453,9 and 19 weeks on average (Figure 6).
Consequently, in 2014, healing time figures corresponded to
19.0 £+ 12.1 weeks, Clysq = [13.0-25.0] (median = 14.9
weeks), ranging between 6.3 and 50.0 weeks. Table 2 dem-
onstrates the percentage of VLU healed between those

TABLE 1 Population, prevalent, and incident cases studied
Attended population Population > 65 New cases
2010 30 653 9459 14
2011 30 413 9392 17
2012 30 043 9451 26
2013 30 388 9767 41
2014 30 165 9428 30

developed in the study period 2010 to 2014 at <12, <24 or
>24 weeks. In addition, when a survival analysis was per-
formed, there was a statistical significant difference between
VLU with origin before 2010 and those VLUs that devel-
oped during the period 2010 to 2014 (Figure 7), observing
that ulcers with origin in the study period had a higher likeli-
hood to heal in less time. Worth noting is that 2010 was the
year in which organisational change occurred (a service
focused on wound care with a reference nurse). When focus-
sing on usual healing timeframes (12 and 24 weeks), for all
cases, the healing likelihood at 12 weeks was 26.2% and
was 43.2% at week 24 (Figure 8). There were no differences
regarding those likelihoods when they were compared dur-
ing the 2010 to 2014 period.

As shown in Figure 9, the time interval between the
patient's VLU and diagnosis through ABPI decreased, and a
clear drop can be observed in the number of days between
the patient's VLU and the completion of the ABPI. As of
2013, the ABPI was performed before the VLU episode;
therefore, there was progressively more secondary preven-
tion, and/or the patient already had the diagnosis before the
lesion appeared.

New cases > 65 Prevalent cases Prevalent cases > 65

13 24 23
13 34 29
24 47 41
35 67 56

16 64 42
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FIGURE 3  Prevalence trend in the period 2010 to 2014

Of the total number of patients with VLU, only 22.8%
had been referred to vascular surgery consultation for some
type of complication. Regarding correct diagnosis, 79.2%
were classified as VLU with the correct ICD diagnosis, and
only 56.6% had an ABPI in the corresponding e-CAP record.
This means that, in many cases, the complete history had to
be reviewed to establish whether there really was a VLU.

4 | DISCUSSION

VLUs can continue to be considered a major public health
problem, affecting a significant amount of people, mainly
elderly women, entailing important costs. According to
O'meara et al,'® 1% of the western population will suffer at
some time in their lives from a VLU. In our case, data on
prevalence and incidence increased over the years, and in
general, the rates we found were lower than those reported
in the Spanish National Lower Extremity Ulcer Consensus
Conference (CONUEI) document (0.5%-0.8%)°; they coin-
cided with the study by Spain's National Pressure Ulcer and
Chronic wounds Study and Guidance Group (GNEAUPP)
on VLUs,'® with that of Harding et al® and with those men-
tioned in the Clinical Practice Guideline (CPG) of the Scot-
tish Intercollegiate Nursing Guidelines (SING),*® which
reported values between 0.1% and 0.3%. Regarding inci-
dence, references were scarce, and we could only mention

s==pttended Population ~— @====population over 65y
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o
>
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c
8
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FIGURE 4 Incidence trend in the period 2010 to 2014
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FIGURE 5 Venous leg ulcer (VLU) healing trend over 2010 to 2014

the estimates present in some of the documents.” In our case,
incidence was much lower, regardless of the period studied,
with figures ranging from 0.5 cases per 1000 people/year to
1 case per 1000 people/year.

However, to compare data with other studies is difficult
because of different methods, populations, and prevalence
and incidence formulas. For instance, Margolis et al?!
reported an annual prevalence rate of 1.69% in elderly popu-
lation and an overall incidence rate of 1.20 to 1.13 per
100 person-years when the disease-free period varied from
3 to 9 months for the UK elderly population. Heyer et al**
refers to an incidence rate in 2012 of 0.16% in Germany,
and McCosker et al*® recently performed a systematic
review focusing on the epidemiology of chronic wounds in
Australia and reporting a wide variation on figures of preva-
lence between studies and found that no data exist on inci-
dence figures for Australia.

In terms of healing, increasingly higher amounts of
VLUs were healed, reaching over 50% of cases. Thus, in
2014, the percentage of healed VLUs was over 60%. These
figures are better than those found in other studies, such as
that of Brown et al,** where 45% healed over a period of
6 months, or that of Harrison et al,'” where healed cases
accounted for 58.3% of cases in health centres and 56.7% in
homes over 3-month period. Healing times also improved,
reaching 19 weeks (4.75 months) in 2014. These healing
times are shorter than those published in the most recent
studies that provide estimations of 5.9 months.”> Regarding
healing at 12 and 24 weeks, survival curves, taking into
account all cases, show a healing likelihood of 26.5% and
43.2%, respectively; as given in Table 2, for wounds origi-
nating between 2010 and 2014, we found values ranging
between 22.6% and 34.1% at 12 weeks. For the 24-week
period, 35.7% to 53.8% healing were achieved. Data were
similar to those found by McCosker et al** in Australia.

VLUs are known to be recurrent, but recurrence rate data
for VLUs are varied and scarce. A systematic review by Nel-
son et al'® on compression to prevent VLU recurrence indi-
cates that the recurrence rate at 12 months varies between
26% and 69%. As mentioned in the introduction, a recent
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TABLE 2 Percentage of venous leg ulcer (VLU) healed at <12, <24 or >24 weeks for lesions beginning between 2010 and 2014

<12 wk <24 wk >24 wk Total
2010 (n = 14) 4/14 (28.6%) 5114 (35.7%) 9/14 (64.3%) 14/14 (100.0%)
2011 (n = 17) 5/17 (29.4%) 8/17 (47.1%) 8/17 (47.1%) 16/17 (94.1%)
2012 (n = 26) 6/26 (23.1%) 14/26 (53.8%) 12/26 (46.2%) 26/26 (100.0%)
2013 (n = 41) 14/41 (34.1%) 20/41 (48.8%) 16/41 (39.0%) 36/41 (87.8%)
2014 (n = 31) 7/31 (22.6%) 13/31 (41.9%) 5/31 (16.1%) 18/31 (58.1%)
Total (n = 129) 36/129 (27.9%) 60/129 (46.5%) 50/129 (38.8)%) 110/129 (85.3%)

study'”> estimated that the average relapse time was
42 weeks, with an incidence of 22% at 3 months, 39% at
6 months, 57% at 12 months, 73% at 2 years, and 78%
within a 3-year follow up. Weller and Evans,?® in a study in
Australia, where 2% of the western population has CVI, it
was indicated that 1 in 5 patients had a VLU and many
recurrent episodes, noting that most nurses did not feel safe
using the ABPI, nor were they responsible for the compres-
sion therapy. In our study, however, it was not possible to
obtain lesion recurrence data because of the methodology
used (aggregate data obtained from an electronic record and
provided by health technicians who filtered the information).

Regarding possible explanations of the results, and in
line with Harrison et al,17 who concluded that what deter-
mined healing was not the location of the treatment but the
organisation of care, these results in prevalence, incidence,
and healing are probably closely related to the organisational
change that took place, as of 2010, in the health centre “Pare
Claret,” where this research was carried out. This change
included the creation of a wound unit and the proactive role
of reference wound nurses per patient.

Like all studies, this research is not exempt of biases and/or
limitations. Limitations proper to a retrospective time series
study can be found, in which, as described, we worked with
information from an electronic health record. This implies possi-
ble information and registration bias because of a lack of correct
record keeping and/or inadequate classifications. We were not
aware either whether any interventions, in addition to those
mentioned in the discussion, during this period had any effect
on what we could observe (history and/or maturation bias).
However, to counter this limitation as much as possible, as indi-
cated in the methods section, when searching for patients with
VLUs using the VLU selection criteria, an exhaustive examina-
tion of full clinical histories was performed, including that of
free observation fields in the records. We also analysed any
diagnosis code that could be confused with VLU.

5 | CONCLUSIONS

Incidence and prevalence increased throughout the years
under study and doubled in patients aged 65 and over. In a
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primary care centre, the profiles of people with VLUs Despite there being greater incidence and prevalence, the
mainly corresponded to women of an advanced age above  healing process improved over the years and took less time
70 years. over the period under study. Furthermore, increasingly less
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time elapsed between the detection of the ulcer and its diag-
nostic confirmation via ABPIL.

The role of a reference nurse at the wounds unit and the
organisational structure around this problem can lead to
improvements and influence approaches to this type of lesion.
The effects of these interventions on VLU approaches and heal-
ing should be examined through future experimental studies.
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