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Abstract

Venous leg ulcers (VLU) represent a major public health challenge. Little is
known about the prevalence and incidence of VLU internationally. Published
studies are usually reporting different estimates because of disparities in study
designs and measurement methods. Therefore, we conducted a systematic lit-
erature review and meta-analysis to identify the prevalence and incidence of
VLU internationally and to characterise the population as reported in these
studies. Studies were identified from searches in Medline (PubMed), CINAHL
Complete (EBSCOhost), Embase, Scopus, Web of Science, LiSSa (Littérature
Scientifique en Santé), Google Scholar and Cochrane Database of Systematic
Reviews up to November 2022. Studies were included if their primary out-
comes were reported as a period prevalence or point prevalence or cumulative
incidence or incidence VLU rate. Fourteen studies met the inclusion criteria,
10 reporting estimates of prevalence, three reporting both prevalence and inci-
dence estimates and one incidence. All were included in meta-analyses. The
results show a pooled prevalence of 0.32% and a pooled incidence of 0.17%.
Our results highlighted an extreme heterogeneity across effect sizes for both
prevalence and incidence, which prevent a meaningful interpretation of pooled
indexes and argue for further studies with specific prevalence-type reported
and target population under study.
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Key Messages

- there is no international systematic collation and review of existing venous
leg ulcer prevalence and incidence studies

« the aim is to conduct a systematic literature review and meta-analysis to
identify the prevalence and incidence of VLU internationally and to charac-
terise the population as reported in these studies
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« the results show a pooled prevalence of 0.32% and a pooled incidence

of 0.17%

1 | INTRODUCTION

Venous leg ulcers (VLU) are a major clinical challenge
and the result of chronic venous insufficiency (CVI) and
venous hypertension." They manifest on the lower limb
and represent between 60% and 80% of all leg ulcera-
tions.>® Their three-months healing rate is estimated at
40%"* and once healed up to 80% of patients develop a
recurrence within 3 months.” The prevalence of VLUs is
are reported around 1.08%° and the incidence being up to
1.33%.” The latter numbers are primarily based on esti-
mates because of the lack of clinical registries for VLU.’
The prevalence and incidence of VLU increase with age.®
Age does negatively affect healing and recurrence’ as well
as treatment adherence.'® People with VLUs often report
having reduced health-related quality of life because these
wounds can be painful, malodorous, and exuding.''?

VLUs continue to be of international as well as local
concern. Despite proper care, up to 20% of VLUs would not
heal after 2 years."*" They represent a considerable social
and economic burden, with an estimated annual cost of
£102 million sterling in the UK, $32 billion in the United
States,"” and $3 billion in Australia AUD$ 3.'® Despite this
burden, there is no international systematic collation and
review of existing prevalence and incidence studies. Such
information on the epidemiology of VLU are necessary to
inform decision-making by health services to establish best
strategies for prevention and management of VLU.

We therefore conducted a systematic literature review
and meta-analysis to identify the prevalence and inci-
dence of VLU internationally and to characterise the pop-
ulation as reported in these studies. The following
research questions were addressed:

« What is the prevalence of VLUs for different settings
according to internationally published studies?

« What is the incidence of VLUs for different settings
according to internationally published studies?

» What are the determinants of VLUs in different set-
tings as reported in these studies?

2 | METHODS AND MATERIALS

21 | Design

This systematic review was conducted following the
Joanna Briggs Institute (JBI) methodology for prevalence

and incidence systematic reviews.'”?° the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement®" were followed to report
the research and structure of this manuscript. A review
protocol was registered on PROSPERO international pro-
spective register of systematic reviews (University of
York, UK) on 15 October 2020 as (CRD42020205855) and
published.*

2.2 | Eligibility criteria

Eligibility criteria were defined using the COCOPOP
(Condition, Context, Population) approach of the JBI for
incidence and prevalence systematic reviews.**

221 | Condition

The main variables of interest were the “prevalence”
and/or the “incidence” of VLU's. VLU's had to be clini-
cally diagnosed based on symptoms and/or examination
such as by Doppler ultrasonography. We excluded studies
reporting a prevalence or incidence of other chronic
wounds such as arterial ulcer, diabetic foot ulcer, pres-
sure ulcer, burns or surgical wounds.

2.2.2 | Context
Studies conducted in any setting or context were
included.

2.2.3 | Participants

Studies were included if the VLU population was
18 years of age and older and the VLU diagnosis was
reported within the study as well as if the primary out-
comes were reported as a period prevalence or point
prevalence or cumulative incidence or incidence rate
of VLU.

2.3 | Types of studies

Observational studies such as cohort studies, case control
studies, cross sectional studies, intervention studies,
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regardless of language, sample size or year of publication,
were eligible for inclusion. Excluded studies were edito-
rials, letters, case studies, case series and animal studies.

2.4 | Information sources and search
strategy

A systematic search was performed up to June 16th 2021
in the following electronic bibliographic databases: Med-
line (via PubMed), Cumulative Index to Nursing and
Allied Health Literature (CINAHL Complete, EBSCO-
host), Embase, Scopus, Web of Science, LiSSa (Littérature
Scientifique en Santé), Google Scholar, and Cochrane
Database of Systematic Reviews. Search strategies were
adapted in English or French according to the database.
On November 9th 2022, an update was conducted to
check for additional potential articles. No time limits or
language restrictions were applied during the screening
phase.

The search strategy was designed and conducted in
collaboration with an experienced reference librarian of
the HES-SO University of Applied Sciences and Arts
Western Switzerland, Geneva (MP) in consultation with
the authors. The Peer Review of Electronic Search Strate-
gies (PRESS) 2015 Guideline Statement** was used to
guide the electronic literature search strategies. We
applied controlled vocabulary (eg. Medical Subject Head-
ings terms) with key words both in full and in various
truncations to construct a comprehensive set of possible
search terms for each concept. The defined terms were
searched in the title, or title and abstract, or keywords of
the publications. Boolean operators and proximity opera-
tors, including wildcards, AND, OR, parentheses, and
quotations for each data base were used. The search
terms, the complete search strategies and their results for
each database are outlined in Table 1.

2.5 | Selection process

All references were imported into a single EndNote
library version X9 file and deduplicated. To facilitate the
screening process, the remaining references were then
exported from the EndNote Library into the Rayyan plat-
form.>®> Two authors (CS and GG) independently
screened the titles and abstracts for those matching the
eligibility criteria. We then retrieved the full-texts of the
relevant eligible studies. The same authors independently
assessed the full texts for study characteristics. The
excluded studies were listed in a table including the rea-
son for exclusion. We resolved any discrepancies between
the reviewers involving a third reviewer (SP).

2.6 | Data extraction & risk of bias
assessment

Two reviewers (CS, GG) extracted and managed indepen-
dently the study details by using an electronic data collec-
tion form developed by SP, PB and MP. The following
information was extracted: Study details (e.g., study title,
authors, year of publication and journal), study method
(e.g., aim, setting, study design, outcomes and method of
data analysis), and results (eg. prevalence n/N (%) or
(%o), proportion and 95% confidence intervals (CI), inci-
dence n/N (%o), proportion and 95% CI, duration of the
recruitment or the study, and population characteristics).
If studies reported prevalence's and/or incidences of vari-
ous wound aetiologies, we only extracted the data specific
to VLUs. We contacted the authors for data that were
unclear or missing. Any disagreements between the
reviewers were resolved through discussion by involving
a third reviewer (PB).

Risk of bias assessment was conducted by two inde-
pendent reviewers (CS, GG). A third reviewer (SP) was
consulted for any disagreements. We used the JBI quality
appraisal tools depending on the study design®® to assess
the methodological quality. For each study, the percent-
age of “Yes” was calculated on applicable questions. The
average percentage of “Yes” was calculated for all
included studies as well. In addition, the percentage of
“Yes” was calculated for each question of the check list
when applicable.

2.7 | Statistical methods

An initial random effect meta-analysis of the prevalence
and incidences effect sizes were conducted with the R
package meta. Random effect meta-analysis is the gold
standard in the field when several true effects are sus-
pected to exist in the population. Pooled effects were esti-
mated, together with 95% Confidence Intervals and 95%
Prediction Intervals. Heterogeneity between effects sizes
was assessed using the Cochran Q test and the I” statistic.
Cochran Q test allows us to test the null hypothesis of no
heterogeneity. I* statistic accounts for the percentage of
variability in the effect sizes not due to sampling error.
An P* value above 75% accounts for a substantial
heterogeneity.?’

The meta-analyses were performed with double arc-
sine transformations to stabilise the variance.”® The
results were then back transformed for interpretation.
Moderator's analyses were performed for prevalence to
assess the explanatory role of several predictors in the
observed heterogeneity between effect sizes. Those pre-
dictors were: the nature of the population (VLU people
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TABLE 1 Search terms and - strategy.

Full search strategies MEDLINE via PubMed

(“venous leg ulcer*’[Title/Abstract] OR (“varicose ulcer’[MeSH Terms] AND “leg ulcer’[MeSH Terms])) AND (“prevalence”[Title] OR
“incidence”[Title] OR “occurrence”[Title] OR “epidemiolog*”[Title])

Filters: none Number of articles:
Remarks: none 57

Date: 10.06.2021
Full search strategies CINAHL

(TI “venous leg ulcer*” OR AB “venous leg ulcer*” OR ((MH “Venous Ulcer”) AND (MH “Leg ulcer”))) AND (TI prevalence OR TI
incidence OR TI occurrence OR TI epidemiolog*)

Filters: none Number of articles:
Remarks: none 22

Date: 10.06.2021
Full search strategies Embase

(‘varicosis’/de AND ‘leg ulcer’/de) OR (‘venous leg ulcer*’:ti,ab,kw) AND (prevalence:ti OR incidence:ti OR occurrence:ti OR
epidemiolog*:ti OR ‘prevalence’/exp/mj OR ‘ulcer incidence’/exp)

Filters: none Number of articles:
Remarks: ‘venous leg ulcer*’:ti,ab,kw: search Title, Abstract, et author keywords 72
Prevalence/exp/mj: search with exploded and major topic

Incidence/exp: search with exploded term

Date: 10.06.2021
Full search strategies Web of Science
(TS = [“venous leg ulcer*’]) AND TI = (prevalence or incidence or occurrence or epidemiolog*):

Filters: none Number of articles:
Remarks: TS corresponds to the search in Title, Abstract, AND other keywords 37

Date: 14.06.2021
Full search strategies Cochrane Database of systematic reviews
(Venous leg ulcer* OR [varicose ulcer AND venous leg]):ti,ab,kw AND (prevalence or incidence or occurrence or epidemiolog*):ti

Filters: none Number of articles:
Remarks: same results ans same references if using only ‘venous leg ulcer’ 3

Date: 16.06.2021
Full search strategies LiSSa

((ulcére variqueux.tl) OU (ulcere variqueux.mc) OU (ulcere veineux.tl) OU (ulcére veineux.mc)) ET ((ulcere de la jambe.tl) OU (ulcere
de la jambe.mc)) ET ((prévalence.ti) OU (incidence.ti) OU (occurrence.ti) OU (epidemiolog*.ti))

Filters: none Number of articles:
Remarks: ((ulcére variqueux.tl) OU (ulcére variqueux.mc) OU (ulcére veineux.tl) OU (ulcére veineux.mc)) ET ((ulcére 4
de la jambe.tl) OU (ulcére de la jambe.mc)): recherche dans Titre, mots-clés et résumé

Date: 14.06.2021
Full search strategies Scopus

(TITLE-ABS-KEY [“venous leg ulcer*” OR “varicose ulcer” AND “leg ulcer”]) AND (TITLE [“prevalence” OR “incidence” OR
“occurrence” OR “epidemiolog*”])

Filters: none Number of articles:
Remarks: none 54

Date: 16.06.2021
Full search strategies Google Scholar
“venous leg ulcer” intitle:prevalence|incidence|occurrence|epidemiology

Filters: none Number of articles:
Remarks: | corresponds to the operator OR 103
No * as it does not have quite the same function as in other tools and google scholar recognises plurals of nouns and

some derived terms automatically

Date: 14.06.2021
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in a regional sample, VLU patients among the total num-
ber of patients receiving care or VLU patients among the
residents of a region), the type of prevalence reported
(point or period prevalence), the way VLU case was
ascertained (clinical assessment or health records
[no wound inspection]), the origin of the sample (classi-
fied in two categories, Europe and non-Europe), the year
of publication, the mean age of the sample and the per-
centage of women present in the sample. No moderators'
analyses were performed for the incidences due to the
very low number of papers included in the analysis.

2.8 | Changes to the protocol

Some minor changes were made to the published proto-
col. An updated version of EndNote library X9 and not
X8 as declared in the protocol was used. We had also a
change in the persons who conducted the selection pro-
cess (CS and GG) and we adapted the statistical test
according to the publication of Barendregt et al.”® Addi-
tional information not mentioned in the protocol,
i.e. “country” and “population characteristics” were
extracted from the studies. Quality assessment of the
studies was performed using the JBI critical appraisal
tools for studies reporting prevalence data instead of the
GRADE assessment tool.

3 | RESULTS

3.1 | Study selection

The systematic literature search yielded a total of 354 pub-
lications, leading to 188 articles for assessment for full-
text review. One hundred and forty-three were excluded
after full-text review. Of these, seven were excluded
because of being a wrong population, not an original arti-
cle (n =11) or the general leg ulcer prevalence and/or
incidence numbers (n = 6) (see flow diagram Figure 1).
Therefore, we included in this systematic review, 14 stud-
ies that reported prevalence estimates and/or incidence
estimates (Tables 2 and 3). Nearly all included studies
were in English (12/14). Two studies were in German,
but as the first author is a native German speaker, there
was no needed for any language support.

3.2 | Quality assessment

According to JBI assessment tool for prevalence studies,
most included studies showed adequate quality (average
percentage of “Yes” 64.9%, SD 19.7%) (Table 4). Higher

results were obtained for items associated with sample
frame, methods for sampling and sample size. Most stud-
ies used appropriate sampling strategies for the targeted
populations and described the study settings in details.
Lower results were obtained for items regarding the reli-
ability of condition measurement, the comprehensibility
of response rate and the appropriateness of the statistical
analysis used. All studies were included in the analysis,
including the ones with relatively low percentage of “yes”
(33.3%), as their prevalence estimates were in the same
range than other estimates. Very high heterogeneity was
shown between the studies as reflected by their distribu-
tion in the funnel plot (Figure 2). However there does not
seem to be publication bias regarding study-size or their
representativeness.

3.3 | Study characteristics

The characteristics of the 14 studies included are
described in Tables 2 and 3. The studies were published
from 1991 to 2021 and were conducted in 26 different
countries, among which most of them were European
countries (64%). Among them, 10 studies reported preva-
lence only, three reported prevalence and incidence, and
one reported incidence only. Most of the studies focused
on chronic venous disorders (n = 6), few of them only on
VLU (n=3) or on leg ulcerations (n = 3), one on
chronic wounds, and one more broadly on wounds. VLU-
specific prevalence or incidence were mostly not
reported, but data specific to VLU could be extracted
from all studies. These data represented a total number
of 6 111 038 observations with a total number of 18 410
VLU events for prevalence and 8 137 361 observations
with 3883 VLU events for incidence. The studies were all
observational studies with either a transversal*>’ or a
longitudinal®***! design. A mix of retrospective and pro-
spective data collection were undertaken in different set-
tings including primary care facilities,”**>*** general
practitioners' medical practice,’® home-care services,”
health insurance databases (acute or primary care private
and/or public facilities),®®** primary care research
database,®***" and population of a region.*'~***” When
reported, patients’ mean age ranged from 39 to 79.3 years
old and percentage of women ranged from 47.4%
to 70.7%.

3.4 | Outcome measurement

The way VLU cases were attributed is presented in
Tables 2 and 3. Six out of 14 of the included studies stated
having performed a clinical assessment reporting ABPI
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FIGURE 1 Prisma flow chart. [ Identification of studies via databases and registers ]
Records identified from*:
PubMed (n = 57)
CINAHL (n =22)
Embase (n=72)
Web of Science (n=37)
5 Cochrane Database of 5522'32;”10\/6(1 before
® S_y stemagc reviews (n=3) . Duplicate records removed
o LiSSa (n=4) n =166
= Scopus (n=54) (n = 166)
S Google Scholar (n=103)
= Reports from references
(n=2)
N tot: 354
Records title and abstract
screened
(n=188) Records excluded
(n=143)
' o
= Reports sought for retrieval
= (n=45) 29 reports excluded:
5 e Incorrect publication type
g - > (n=9)
(72} e Incorrect population (n =
' 10)
Reports assessed for eligibility  Incorrect outcome (n = 4)
(n=16) e Not enough details about
prevalence and incidence
(n=6)
> Reports excluded
(n=2)
e Letter to editor (Hopkins et
—_— al.2014)
= e Impossible to extract
g Studies included in review specific data on VLU
= (n=14) (Vowden 2009)
E
(Ankle Brachial Pressure Index) with a cut off of 0.8 or 3.5 | VLU prevalence

0.9, Doppler ultrasound, Duplex ultrasound, photo-
plethysmography, the CEAP classification (Clinical-
Aetiology-Anatomy-Pathophysiology), or a combination
of these diagnostic tools.>**"**3*3%37 In two of them the
duration of the wound was reported.’>*' In the eight
remaining studies, VLU estimates were based on patients’
health records without any wound inspec-
tion.®#%32353%41 The records came either from care facili-
ties registers, from health insurance databases or from
research databases. In the databases, the diagnosis of
VLU was reported according to ICD-9 or ICD-10 diagnos-
tic codes (International Classification of Diseases), or
OXMIS coding algorithms (Oxford Medical Information
System). Two studies performed a validation of case
definition.***!

Ten studies (77%) reported a point prevalence and three
studies®***! a period prevalence (1 year). Due to dispar-
ities in study designs and measurement methods the
prevalence varied between studies (see Table 2). In three
studies®*%*? VLU point prevalence was expressed as the
number of patients with VLU identified in health care
facilities, on the total population of a region. It ranged
from 0.02% to 0.04%. Other studies (n = 3),>***7
reported their point prevalence as VLU events in a sam-
ple population including both patients receiving treat-
ment from health care professionals and people that self-
treat, ranging from 0.06% to 0.14%. In the remaining
studies (n = 7),%**3%33%41 prevalence estimates con-
sisted in VLU events identified in health care systems
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and reported on the corresponding population of patients

g & g receiving treatment from health care professionals. These
g & B g treatment from health prof Is. Th
) § = ; §’ 9 E estimates ranged from 0.33% to 1.01% for point preva-
>e88 ¢ E lence and from 0.16% to 1.69% for period prevalence.
= & g
= B “ 5
g z 3.6 | VLU incidence
g 2 E
k- 2 &
E N4 3 . .. .
= g 2 ol One study40 estimated VLU incidence in an acute care
=
g health insurance claims database (excluding outpatient
% g 8 2 services and people that self-treat) to 0.15%. person-years.
8 S o s E In the three remaining studies®***' VLU incidence was
=1 S ) 2 . . .
g z g =3 E estimated in primary care research databases and ranged
& 1% E g Z from 0.22%o to 11.56%o person-years (see Table 3).
y E 5 :
Z g g £ g
g2z £% ] 3.7 | Meta-analysis
§ Es B g 3.7.1 | Prevalence: pooled effect
g E2Z Efs 3 Random effect meta-analysis of prevalence on 13 studies
B = g revealed a pooled effect size of 0.0032 with 95% confi-
< B E dence interval between [0.0013; 0.0060] and 95% predic-
g § 3 S tion interval ranging between [0.0000; 0.0201] (Figure 3).
% The Cochran Q test was significant (Q = 10 727.92,
Lia 3 df = 12, P < .001) and (I” statistic = 99.9%).
FES A E
2
Sz ¢ E 3.7.2 | Prevalence: moderator analyses
g E g & E = Moderator analysis revealed that the nature of the popu-
£ s - g B lation explained a substantial amount** of heterogeneity
= 2= g 2% % % in the effect's sizes with a pseudo R* of 60.49% (k = 13)
§ 558 §£%53 g (Table 5). The type of prevalence reported (point/period
8 = 2 g o R :
< prevalence) exhibited a moderate contribution with a R*
| ?3 of 17.03% (k = 13). The contribution of other investigated
§ 2 £ I g moderators was negligible.
g s gg S E z Further investigations regarding the nature of the
;g § é S § 8 %ﬂ populations revealed that the three subgroups were sig-
g s 4 Sirps = nificantly different (Q = 35.15, df = 2, P < .0001) with a
$f zE%ii : pooled effect size of 0.00063 [0.00053; 0.00073] for VLU
£5° Z8F°° 2 people identified in a regional sample (k = 3), a pooled
© effect of 0.00034 [0.00020; 0.00051] for VLU patients
g E among the residents of a region (k= 3) and 0.00694
§ H % [0.00374; 0.01112] for VLU patients among the total num-
S £ = ber of patients receiving care (k = 7) (Figure 4).
5 2 2
= g g B
E - o g & on E &
S £ 2 55 e 3 .
e §E 2 32 : £ 3.7.3 | Incidence: pooled effect
- §5 8 5g
~ § 55z Eo3 <2 z.¢
= 2 S55: fi: f: 82 Incidence random effect meta-analysis on four papers
] ] o £ O g2 8 F=Re 2 y p p
= g 2 £ SEgiEd revealed a pooled effect of 0.00168 with 95% confidence
= SE8535F interval between [0.0000; 0.00725], a 95% Prediction
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(Continued)

TABLE 4

Was the data
analysis

Was the

Was the

response rate

condition

conducted Were valid

with

Were the

Was the

measured in adequate, and
a standard,

methods used

for the

study subjects

and the

Were study
participants

sample frame

appropriate

if not, was the
low response

Was there

sufficient

Was the

sample
size

appropriate
statistical

analysis?

reliable way
for all

identification

of the

coverage of

setting

sampled in an
appropriate

way?

to address the

target

rate managed

the identified
sample?

described in

detail?

appropriately? %Y

participants?

condition?

adequate?

population?

Y

Citation

33.33

Baker SR

PROBST ET AL.

et al. 1991.

Laible J

55.56

Y

et al. 2002.

Total

64.98

33.33333333

57.14285714 78.57142857 50 28.57142857

64.28571429

78.57142857 78.57142857

92.85714286

Abbreviations: N, No; N/A, not applicable; U, Unclear; Y, Yes.

interval of [0.0000; 0.0651], significant Q test
(Q =7232.32, df = 3, P < .001) and the heterogeneity of
I? = 100% (Figure 5).

4 | DISCUSSION

This study provides conservative estimates of VLU preva-
lence and incidence in different settings. Ten of the
14 included studies report only prevalence rates, three a
mix of prevalence and incidence, and one report inci-
dence rate only. All included studies were observational
studies. Our meta-analysis of prevalence included 13 stud-
ies and resulted in a pooled VLU prevalence of 0.32%
(95% CI 0.129%-0.595%). However, because of the small
amount of included studies, the variety of methodological
approaches, the different settings and the use of different
data collection methods, this result should be considered
with caution. Nevertheless, the results are in alignment
with other systematic reviews and meta-analysis report-
ing prevalence of chronic wounds.****

Our analyses show that the pooled prevalence of VLU
patients among the residents of a region was estimated at
0.034% (95% CI 0.020%-0.051%), at 0.063% (95% CI
0.053%-0.073%) for VLU people (includes VLU patients
and people that self-treats) in a regional sample, and at
0.694% (95% CI 0.374%-1.112%) for VLU patients among
patients receiving care. These results are in the same
range than previous results reporting a combined VLU
prevalence estimates of three epidemiological studies
conducted in Sweden, which ranged between 0.22% and
0.4%.2

Our systematic review included four studies reporting
rates of incidences. All were incorporated in the meta-
analysis with a pooled VLU incidence of 0.168% (95% CI
0.000%-0.725%). This proportion represents about a 1/4th
of the reported pooled prevalence of 0.694% in the corre-
sponding population group (VLU patients among
patients receiving care). This would indicate that one out
of four VLUs is newly developed. This observation is
slightly higher, but in a close range than a previous
report (unpublished results) that mentions a ratio of one
out of 10.*® Because of the small amount of studies
included in this meta-analysis and the extremely high
heterogeneity of 99.9% observed between studies these
results should also be considered with caution.

This study is not without limitations. Even though
our eligibility criteria were fairly inclusive, only a very
small number of studies could be retained. This low num-
ber shows that prevalence and incidence studies within
the population of VLU's are rarely carried out. This may
be because of a variety of the definition of a VLU,* or a
lack of systematic measure and data collection methods.
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Study Events Total Proportion 95%-Cl Weight
Moffatt_et_al.,_2004 49 252463 0.00019 [0.00014;0.00026] 7.9%
Vowden_et_al.,_2009 195 487975 0.00040 [0.00035;0.00046] 7.9%
Srinivasaiah_et_al.,_2007 260 590000 0.00044 [0.00039; 0.00050] 7.9%
Baker_et_al.,_1991 148 238000 : 0.00062 [0.00053; 0.00073] 7.9%
Rabe_et_al.,_2003 3 3072 & 0.00098 [0.00020; 0.00285] 7.5%
Zlotukhin_et_al.,_2017 1 703 <@—— 0.00142 [0.00004; 0.00790] 6.3%
Berenguer_et_al.,_2019 47 30332 0.00155 [0.00114; 0.00206] 7.9%
Homs-Romero_et_al.,_2021 13595 4074308 0.00334 [0.00328;0.00339] 7.9%
Khan_et_al.,_2013 18 3000 — 0.00600 [0.00356; 0.00947] 7.5%
Vuylsteke_et_al.,_ 2018 672 99359 0.00676 [0.00626; 0.00729] 7.9%
Kreft_et_al.,_2020 2454 269670 0.00910 [0.00875;0.00947] 7.9%
Laible_et_al.,_2002 123 12156 — 0.01012 [0.00842; 0.01206] 7.8%
Margolis_et_al.,_2002 845 50000 - 0.01690 [0.01579;0.01807] 7.9%

Random effects model 6111038 -~

0.00320 [0.00129; 0.00595] 100.0%

Heterogeneity: /7 = 100%, > = 0.0014, p = 0
0.005 0.01 0.015
FIGURE 3 Pooled effect estimated for the prevalence.

TABLE 5 Moderat lysis. C .
oceralors anatysis abstract. Even though our objective was to describe the
Moderator k R(®% QM df P-value prevalence and incidence of VLU internationally, the
Population 13 6049 1987 2  <.0001 articles included in our study consisted mainly of publi-
Type of prevalence 13 1703 341 1 .06 cations from Europe and other developed countries
reported (86%), with only two reports from emerging countries
Case ascertainment 13 0 05 1 31 (Pakistan and Russia). This makes it difficult to estimate
Origin T . an international pr.evalence of VLU's. 'We therefor'e need
ity of stud 5 o os 1 73 more methodologically robust studies from different
Quality of study ' ' countries around the globe to tailor strategies for the
250 el Pl el LU 025 L &0 management and prevention of VLU in different settings.
Mean age 10 031 094 1 .33 In addition, our meta-analysis of VLU prevalence reveals
Percentage of women 1 0 008 1 .78 a very high heterogeneity between studies (I* = 99.9%)

Abbreviations: df, degree of freedom; k, number of studies; QM, omnibus
test; R* (%), coefficient of determination en %.

In addition, it cannot be excluded that some studies were
not identified by our search strategy i.e. the term preva-
lence/incidence Is not mentioned neither in the title or

and a very broad 95% prediction interval ranging between
0.00% to 2.01%. This latter indicates an extremely large
band of predicted estimated prevalence for future studies
on VLU, that could lie between 0.00% and 2.01% with a
probability of 95%. Therefore, the comparison of results
between studies is challenging and the reliability of the
results as well as the methodologies used must be
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Study Events Total Proportion 95%-Cl Weight
Baker_et_al.,_1991 148 238000 : 0.00062 [0.00053; 0.00073] 7.9%
Rabe_et_al.,_2003 3 3072 +— 0.00098 [0.00020; 0.00285] 7.5%
Zlotukhin_et_al.,_2017 1 703 «+———— 0.00142 [0.00004; 0.00790] 6.3%
241775 - 0.00063 [0.00053; 0.00073] 21.7%
Moffatt_et_al.,_2004 49 252463 0.00019 [0.00014; 0.00026] 7.9%
Vowden_et_al.,_2009 195 487975 0.00040 [0.00035; 0.00046] 7.9%
Srinivasaiah_et_al.,_2007 260 590000 0.00044 [0.00039; 0.00050] 7.9%
1330438 - 0.00034 [0.00020; 0.00051] 23.7%
Berenguer_et_al.,_ 2019 47 30332 + 0.00155 [0.00114; 0.00208] 7.9%
Homs-Romero_et_al.,_2021 13595 4074308 0.00334 [0.00328; 0.00339] 7.9%
Khan_et_al.,_2013 18 3000 — 0.00600 [0.00356; 0.00947] 7.5%
Vuylsteke_et_al.,_2018 672 99359 - 0.00676 [0.00626; 0.00729] 7.9%
Kreft_et_al.,_2020 2454 269670 = 0.00910 [0.00875; 0.00947] 7.9%
Laible_et_al.,_2002 123 12156 — 0.01012 [0.00842; 0.01206] 7.8%
Margolis_et_al.,_2002 845 50000 —— 0.01690 [0.01579; 0.01807] 7.9%
4538825 | 0.00694 [0.00374; 0.01112] 54.6%
Random effects model 6111038 -~ 0.00320 [0.00129; 0.00595] 100.0%
Heterogeneity: /> = 100%, t> = 0.0014, p = 0
Test for subgroup differences: xg =35.15,df=2(p <0.01)0.005 0.01 0.015

FIGURE 4 Pooled effect estimated for the prevalence in three identified population subgroups.

Study Events Total
Goh_et_al.,_2020
Homs—-Romero_et_al.,_2021
Berenguer_et_al., 2019

Margolis_et_al., 2002

508 3965796
865 3934171
26 30332
2394 207062

Random effects model 8137361 ~m——

Proportion 95%-Cl Weight
0.00015
0.00022
0.00086
0.01156

[0.00014; 0.00016]
[0.00021: 0.00024]
[0.00056; 0.00126]
[0.01111; 0.01203]

25.0%
25.0%
24.9%
25.0%

0.00168 [0.00000; 0.00725] 100.0%

Heterogeneity: /% = 100%, ©° = 0.0020, p =0 ' '
0 0.005

FIGURE 5 Pooled effect estimated for the incidence.

carefully analysed. One crucial point that accounts for
the high heterogeneity in this review is the nature of the
VLU population, as indicated by a moderator analysis
with a pseudo R* of 60.49%.

Our analysis identified three different approaches to
reporting prevalence that help to explain a significant
amount of the heterogeneity. A statistically significant
(P < .0001) difference of VLU prevalence estimates does
exist between the population subgroups. This is shown in
the proportion of VLU events in residents of a region,
where VLU events are identified only in people receiving
care (pooled prevalence 0.034%). It has to be noted that
in these studies, prevalence data of self-treated cases were
not included. These data are, as highlighted by previous
studies,* underestimated and are not representative for
the general population. This can lead to challenging

I 1
0.01 0.015

access of this population in regards to the implementa-
tion of the best VLU practice. The proportion of VLU
people in a regional sample was 0.063% (pooled preva-
lence). This pooled estimate is higher than in previous
subgroup as it includes both patients that receive care
and people that self-treats and is thus more representa-
tive of the prevalence in the general population. How-
ever, sample size in these studies is small and therefore
the number of patients with VLU identified is too low so
that reliable prevalence can be made. When calculating
the proportion of VLU patients in the total number of
patients receiving care (pooled prevalence 0.694%),
patients that self-treat their VLU are again not included.
This value must be higher than those of the two previous
groups as the reference population is restricted to the
healthcare system and cannot been taken as
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representative for the general population. These observa-
tions reveal the variability of how prevalence can be
reported and highlights the need to set up international
consensus for systematic collation and review of preva-
lence and incidence to establish the epidemiological pro-
file of VLU at an international level.

As shown much of the heterogeneity between studies
might originate from the nature of the population, how-
ever considerable variability persists within each identi-
fied subgroup of population. The way prevalence is
assessed, namely point prevalence versus period preva-
lence estimates represent an important methodological
variation that must obviously be considered. In the
included studies, the variation in how prevalence is mea-
sured appears to explain only a moderate part of the het-
erogeneity in this meta-analysis (R* = 17.03%). This is
likely because only a small number of studies (3/13)
report period prevalence, the majority of them (10/13)
measure point prevalence. Again, a consensus on the
type of prevalence to report would facilitate comparisons.

How a VLU case is ascertained may also have a signif-
icant impact on the accuracy of the prevalence or inci-
dence estimate. A differential diagnosis should be made
especially as in most studies leg ulcer events of venous
origin must be sorted out from other causes of leg ulcera-
tion or from other CVD categories. Evidence demon-
strates that 41% of VLU patients never got diagnosed®
and if they got diagnosed there is a delay from wound
appearance to the first evaluation by a physician of 8 days
(IQR 1-32 days, range 0-314 days).*’ A lack of clear diag-
nostic reduce confidence in the outcome and lead to a
risk of over- or under-estimating the prevalence or
incidence.

Our results show that in more than half of the
included studies (54%), case ascertainment was based on
patient records and the authors did not undergo de novo
clinical assessment. Among them, two groups did achieve
case ascertainment validation using questionnaire
addressed to practitioners. In this questionnaire practi-
tioners had to review a sample of medical records, but no
patient was examined. The other half (46%) of the studies
performed clinical assessments according to clinical prac-
tice guidelines. Our moderator analysis indicates that
whether de novo VLU clinical assessment is performed
or not appears to explain a negligible part (R*> = 0.35%) of
the heterogeneity observed in our prevalence pooled
effect. This indicates that other sources of variability
between the included studies are responsible for the high
heterogeneity. These sources of variation could be found
in the use of divergent diagnostic tools or protocols
between studies, or more broadly at other methodological
levels, in the use of different approaches. This finding
further highlights the importance of using tools and

P - WiLEy-L»®

protocols that are as standardised as possible, to obtain
results that can be compared.

5 | CONCLUSION

To guaranty the quality of this systematic review and
meta-analysis, we followed the PRISMA statement. The
results show highly variable estimates of VLU prevalence
and incidence. Comparison between studies is difficult
because of the varying nature of the study population
and the type of prevalence/incidence reported. We
believe that diagnostic tools used as well as protocols
may also have influenced estimates. Prevalence and inci-
dence studies with clear definitions of population charac-
teristics and comparable estimates are now needed. We
therefore recommend a standardisation of the methodol-
ogy to conduct future internationally representative and
report them as prevalence and incidence studies to
understand the magnitude of VLUs and retrieve them for
further systematic reviews.
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