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Abstract

Pain is a serious problem for patients with leg ulcers. Research mainly focuses

on dressing-related pain; however, chronic background pain may be just as

devastating. Our main objective was to describe the prevalence and character-

istics of wound-related background pain in persons with chronic venous leg

ulcers. We performed a systematic review to synthesise data from quantitative

studies. Studies were eligible if they reported original baseline- or cross-

sectional data on background pain in chronic venous leg ulcers. The initial sea-

rch identified 2454 publications. We included 36 descriptive and effect studies.

The pooled prevalence of wound-related background pain (from 10 studies)

was 80% (95% CI 65-92%). The mean pain intensity score (from 27 studies) was

4 (0-10 numeric rating scale) (95% CI 3.4-4.5). Other pain characteristics could

not be synthesised. We identified few sufficiently high-quality studies on prev-

alence and intensity of wound-related background pain in patients with

chronic venous leg ulcers. Four of five persons experience mild to moderate

pain. Because of poor quality of pain assessment and report, we believe that

the available research does not provide a sufficiently nuanced understanding

of background pain in this patient group.
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1 | INTRODUCTION

Pain experienced by people with chronic venous leg
ulcers (CVLUs) is complex. In a consensus document, the
World Union of Wound Healing Society (2004) proposed
the terms background, incident, procedural, and opera-
tive pain to describe both the types and causes of wound-
related pain. The background pain is caused by the
underlying pathology of the leg ulceration and the wound
itself. Various daily activities can cause incident pain.

The wound treatment causes procedural or operative
pain, as well as complications such as skin irritation.1

Furthermore, wound-related pain can be classified as
acute or chronic, nociceptive or neuropathic.2-4 Wound-
related pain is a complex symptom, and patients with
persistent leg ulcers often experience multiple types of
pain from their ulcer, making this type of pain particu-
larly complex.5

Approximately 1% to 2% of the population in western
countries suffer from chronic leg ulcers,6-8 and CVLUs
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account for 70% to 90% of lower leg ulcers.9 CVLUs are
defined as an open lesion between the knee and the
ankle joint that remains unhealed for at least 30 days and
occurs in the presence of venous disease.5 Peak preva-
lence of CVLUs occurs in the age group 60 to 80 years,9

and the prevalence rate is expected to increase as the
population ages. These ulcers are a particular threat to
older individuals as increased age is a major risk factor
for impaired wound healing.10 CVLUs may take months
or years to heal and are prone to recurrence because the
underlying and wound-provoking factors have not been,
or cannot be, adequately addressed.11 Research shows
that CVLUs have a major negative impact on the persons
living with them. The ulcers cause pain, social isolation,
sleep disturbance, depression, loss of time from work,
and financial costs. These biopsychosocial factors can
have a major negative impact on the patients' perception
of pain.5 Both the wound itself and the wound-related
pain are significant causes of impaired function and qual-
ity of life (QoL).12

Literature searches identify a limited number of high-
quality studies specifically investigating wound-related
pain. The existing literature mainly focuses on pain at
dressing change, and little attention is paid to chronic
background pain. Background pain, sometimes called
basal or baseline pain, is related to the underlying cause
of the wound, local wound factors such as inflammation,
and other related pathologies such as skin irritation. The
pain is felt at rest, when there is no tissue manipulation
or sudden changes in the patient physical condition, and
it may be continuous or intermittent.5 Persistent back-
ground pain at rest and between wound-related proce-
dures might be just as devastating as the procedure-
related pain.13 In this systematic review, we focus on
wound-related background pain. Studies reporting on
procedural or operative pain are not included.

Several studies describe the prevalence and charac-
teristics of pain in relation to CVLUs. However, with
prevalence rates varying from 46% up to 100%,14-16 it
is difficult to evaluate the relative impact of pain asso-
ciated with CVLUs. The most frequent pain charac-
teristic described is pain intensity. Other pain
characteristics, such as location of pain, temporal fluc-
tuations of pain intensity, pain interference, and pain
quality descriptors, are less frequently described. In the
wound-healing literature, pain related to CVLUs is
described as constant or intermittent, and pain inten-
sity varies from mild pain to intense pain.17,18 Pain
characteristics are important and necessary factors to
assess when considering pain management and when
evaluating treatments.

To date, little effort has been made to systematically
review these studies to determine the overall prevalence

and characteristics of wound-related background pain.
A lack of information and knowledge about this type of
pain may have negative consequences for wound treat-
ment as it is likely that adequate pain recognition and
management are important in improving both QoL and
adherence to treatment.19 Hence, the purpose of this
review was to synthesise existing studies reporting the
prevalence and characteristics of wound-related back-
ground pain in order to provide a much needed and accu-
rate estimate.

2 | METHODS

2.1 | Aim

Our main objectives were to (a) systematically review the
literature to describe the prevalence of wound-related
background pain in published studies that focus specifi-
cally on CVLUs in samples from both community and
hospital care settings and (b) describe characteristics of
this wound-related background pain (eg, intensity, quali-
ties, location, and temporal fluctuations).

The secondary objectives were to perform a meta-
analysis on pain prevalence and pain characteristics and
to identify factors associated with pain intensity.

2.2 | Design

A systematic review was conducted to synthesise data
from both descriptive and effect studies.20,21 We used a
systematic review methodology, using the guidance of
PRISMA.22 A review protocol was created a priori and

Key Messages

• wound-related background pain may be just as
devastating as the procedure-related pain at
dressing change

• a systematic review identified 36 studies on
prevalence and characteristics of background
wound-related pain

• meta-analysis showed that 80% had wound-
related background pain, with moderate pain
intensity (4/10 numeric rating scale)

• wound-related background pain is a common
and severe symptom that needs to be
recognised in clinical practice and in future
research
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was registered on PROSPERO international prospective
register of systematic reviews (CRD42017056027).

2.3 | Search strategy

A systematic search was performed in the following elec-
tronic bibliographic databases: MEDLINE, EMBASE,
CINAHL, The Cochrane Library (the Cochrane Database
of Systematic Reviews, the Cochrane Central Register of
Controlled Trials [CENTRAL], the Cochrane Methodol-
ogy Register), and The British Nursing Index.

The search strategy included terms relating to differ-
ent wound diagnoses and to pain. A detailed list of search
terms was prepared and adapted to each database. The
list consisted of a combination of medical subject head-
ings (eg, MeSH) and free terms related to pain and ulcers.
Data on pain as a subdomain of QoL were not included.
The complete search strategy is described in Appendix.

We identified additional studies by manually
searching relevant conference proceedings and specialist
journals. The reference lists of all relevant studies and
systematic reviews were hand searched for additional rel-
evant studies.

The search was restricted to studies published between
1st January, 1990 and 31st October, 2017. Searches were re-
run before the final analyses were completed (1st February,
2019) in order to retrieve and include the latest relevant
studies in the review.

2.4 | Changes in protocol

To begin with, we chose a systematic mixed-studies review
method to synthesise data from studies with diverse
research designs.20,21,23 In the present study, we present
the quantitative data obtained from the literature search.24

Furthermore, we initially set out to establish the prev-
alence and characteristics of wound-related pain in per-
sons living with various diagnoses of chronic leg and foot
ulcers. We found a great deal of heterogeneity in the
diagnosis criteria, which made the synthesis of data com-
plex. This led us to narrow the scope further and include
only data on wound-related background pain in persons
with CVLUs. This decision was based on the argument
that CVLUs make up the largest group of patients with
chronic wounds and that the majority of studies focused
on these patients.9

We initially also set out to include studies of all lan-
guages, but we realised that it was too resource-
demanding to translate all abstracts in other languages.
As a result, we decided to include only studies published
in English or Scandinavian languages.

2.5 | Study selection

Two of the authors (L.L. and T.M.L.) independently
assessed titles and abstracts of all potentially relevant
publications identified from the literature search.

Inclusion and exclusion criteria are presented in
Table 1. Pain measures included in generic health-related
QoL instruments were not included as the scope of this
review was wound-related pain. If the same data were
analysed in multiple publications, the publication with
the more complete or more extensive data was included.

The initial search identified 2454 unique publications.
The abstracts were screened, and the inclusion and exclu-
sion criteria were applied. This left 556 articles, of which
another 514 were excluded, resulting in a total of 43 arti-
cles. The updated search identified 164 publications,
which was reduced to 118 after removing duplicates.
After applying inclusion and exclusion criteria, three arti-
cles were included. In the quality assessment, 45 studies
were evaluated, and 9 studies were excluded. A total of
36 studies were included in the synthesis, and 33 of these

TABLE 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Publication
year

Published between
January 1990 and
February 2019

Language English, Scandinavian

Study
design

Effect studies and
descriptive studies
(with cross-sectional,
longitudinal,
prospective/
retrospective design)

Qualitative studies
Case studies/series
Reviews
Conference papers
Discussion papers
Editorials
Consensus documents
Expert opinions
Other non-research
publications

Study
sample

Adult persons
>18 years with
active venous leg
ulcer, duration
>4 weeks

Not reporting on pain in
persons with active
CVLUs separately

Pain data Original self-reported
data on pain
prevalence or pain
characteristics

Pain assessment/
instrument not
defined/described

Insufficient pain report
(eg, only changes in
pain score reported)

Pain as an inclusion
criterion in the study

Procedure-related pain
reports only
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studies presented data eligible for the meta-analyses. The
PRISMA flow diagram in Figure 1 depicts the flow of
information through the different phases of a systematic
review.

2.6 | Quality assessment

Six authors paired up and evaluated the quality of eligi-
ble studies using the Mixed Method Appraisal Tool
MMAT-v2011.25 The tool permits appraisal of studies
across a range of designs, where different sections of
the tools are used for the appraisal of the different
study types.21,26 Hence, each study design is judged
within its methodological domain. The MMAT scores
range from 0% (no criterion is met) to 100% (all four
criteria are met). Disagreement on the score of the
MMAT-v2011 was resolved by discussion among the
authors.

The quality score of nine studies was 0%, and these
studies were thus excluded because of poor methodologi-
cal quality or inadequate report of pain prevalence and
characteristics.

2.7 | Data extraction

One author (L.L.) summarised the study characteristics
and pain findings in a table, and a second author (T.M.
L.) verified this extracted data. The extracted data
included information on author(s), year of publication,
country, study purpose, design, sample characteristics
(eg, sample size, age, gender, and wound duration),
wound diagnostic criteria, data collection methods/
recruitment, and type of pain assessment/report, as well
as pain prevalence and characteristics (ie, intensity, dura-
tion and frequency, location, and quality). In addition,
the respondents' use of pain medication and compression
therapy was extracted.

2.8 | Synthesis of data and analysis

There was a large diversity among the included studies
regarding aim and focus of research. All studies assessed
pain in persons with CVLUs and were considered suffi-
ciently homogenous to provide a meaningful summary.
Only baseline data were extracted from the studies with

3412  articles identified

2454 unique articles

identified and screened 

1898 articles excluded based on  

the inclusion/exclusion criteria 

(table 1)

556 full-text articles 

assessed for eligibility

45 studies included 

958 duplicates removed

514 full-text articles excluded, with reasons:
Wrong study sample (n = 294) 

Insuffic ient pain assessment or report (n = 134)

Pain as inclusion criteria (n = 9) 

Wrong study design or publication type (n = 41)

Language other than English/Scandinavian or 

not retrievable in full text (n = 28)   

The same population had been reported on 

twice/duplicates (n = 8).

9 studies excluded due to 

insufficient quality 

3 articlesincluded after 

updated search

36 studies included in synthesis:

28 effect studies

8 descriptive studies 

33 studies included in  

meta-analysis
FIGURE 1 PRISMA flow

diagram
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repeated measures. The inclusion criteria in effect studies
were generally more detailed than in descriptive studies,
typically resulting in more selected samples with fewer
comorbidities. Therefore, we stratified the analysis by
study design.

In the studies reporting pain intensity, a great varia-
tion of tools (ie, different numeric rating scales [NRS],
different verbal rating scales [VRS], various anchor
points) were used to assess pain intensity. Data were
synthesised using standardised methods for converting
different pain rating scales,27-29 providing an NRS of pain
ranging from 0 to 10. In studies only providing informa-
tion about median pain score and range, mean pain score
and SD were calculated as described by Hozo et al.30

We performed a random-effects meta-analysis overall
and stratified by study design for pain prevalence and
pain intensity. Summary estimates were calculated to
provide pooled estimates of proportion of pain and mean
pain intensities in the included studies31 and were pres-
ented with accompanying 95% confidence intervals (CI).
Heterogeneity between the studies was assessed with
the Q-test, and its magnitude was quantified using the
I-squared measure. This describes the proportion of
the total variation because of heterogeneity rather
than chance. We interpreted a value ≥75% as high
heterogeneity.32

To explore sources of heterogeneity in pain intensity,
we performed univariable random-effects meta-
regression analyses. We considered the following vari-
ables: study design; year of publication; and participant's
age, gender, and wound duration. Meta-regression ana-
lyses were not performed for pain prevalence because of
the small number of publications (n = 10).

We used the forest plot to present the summary esti-
mates overall and stratified by study design. Publication
bias was assessed by Egger's test.

All analyses were conducted using Stata 15.0 (State
College, Texas). The metaprop and the metan commands
were used to perform meta-analysis of the prevalence
data and the intensity data, respectively.

3 | RESULTS

3.1 | Selected studies

The included studies contained original data on pain
prevalence, intensity, and/or characteristics. All these
studies met the minimum quality score criteria of 25% on
the MMAT. Publication year ranged from 1993 to 2018. A
total of 36 studies were included. Ten studies were
descriptive (ie, descriptive survey, registry study), and
26 were effect studies (ie, randomised controlled trials,

non-randomised efficacy studies, prospective uncon-
trolled trials). Detailed descriptions of the included stud-
ies are presented in Table 2.

3.2 | Pain prevalence

Pain prevalence was reported in 10 of the 36 studies. Six
were effect studies (two randomised controlled trials,
three non-randomised efficacy studies, one controlled
randomised prospective study), and four were descriptive
studies (one registry study, three surveys). Four of these
studies were conducted in the United Kingdom, and one
was conducted in each of Czech Republic, Sweden,
Poland, United States, Japan, and Brazil.

Prevalence of pain was determined by self-report in
all included studies, and various tools and descriptions
were used to assess and report pain. “No pain” was used
as a reference point to determine pain prevalence. The
prevalence ranged from 46.3% to 100%. The pooled esti-
mated proportion was 80% (ES 0.80 [95% CI 0.65-0.92]),
with high heterogeneity (I-squared 96.5%). Subgroup
analysis by design demonstrated a higher proportion in
effect studies (90%) compared with descriptive studies
(60%), both with high heterogeneity. The meta-analysis
of the prevalence of background wound-related pain is
illustrated in the forest plot in Figure 2.

3.3 | Pain intensity

Pain intensity was reported in 27 of the included studies.
Three of these studies were descriptive studies, while
24 were effect studies (ie, randomised controlled trials
and non-randomised efficacy studies). The studies were
conducted in 13 different countries spread over four con-
tinents (Table 1). The mean age of most of the patient
samples ranged from 50.3 to 74.6 years. One study48

reported on a noticeably younger sample with a mean
age of 38 years.

The mean pain intensity scores ranged from 2.3 to 6.6
(all converted to NRS 0–10). The overall pooled estimate
of mean pain intensity was 4.0 (CI 95% 3.5, 4.5), with
high heterogeneity. Subgroup analysis showed similar
pooled estimates of mean pain intensity in effect studies
(4.0) and in descriptive studies (3.8), both with high het-
erogeneity. The meta-analysis of the intensity of back-
ground wound-related pain is illustrated in the forest plot
in Figure 3.

The meta-regression showed that there was an associ-
ation between the observed effect size and the mean age
of participants in the studies; for each year increase in
age, the mean pain intensity decreased by 0.09 (P = .005).
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TABLE 3 Pain characteristics not included in the meta-analysis

Author(s),
Year
Sample size Measures Pain intensity Pain quality Pain pattern

Pain
interference

Morell et al,
199834

N = 233

SF-MPQ Pain rating index (mean):
Sensory (0-33): 9.1
Affective (0-12): 2.0
Number of words chosen
(0-15): 5.5

Cameron et al,
200540 N = 35

VRS (6 items)
MPQ modified
version

Percentage of sample
reporting graded
pain intensity:

None: 14.3%
Mild: 36.4%
Uncomfortable: 20.2%
Distressing: 11.3%
Horrible: 14.5%
Excruciating: 3.3%

Benigni et al,
200741 N = 33

VRS (minor,
moderate,
intense, very
intense)

Percentage of sample
reporting graded
pain intensity:

Minor: 18% (n = 6)
Moderate: 37% (n = 12)
Intense: 40% (n = 13)
Very intense: 6% (n = 2)

Percentage of sample
reporting various
degrees of
spontaneous pain at
baseline:

Absent: 10% (n = 4)
Minor: 19% (n = 4)
Moderate: 38%
(n = 16)

Intense: 33% (n = 14)
Experience of previous
treatment with
compression
bandages:

81% (n = 33) had
experienced pain,
which was “intense”
in 40% (n = 13)

Closs et al,
200863 N = 79

NRS (0-5) MPQ Average rating of pain
intensity (median):

Average pain = 1
Worst pain = 2
Least pain = 0,5
Pain now = 0

MPQ pain rating index
(mean ± SD):

17 ± 5
Number of words chosen
(mean ± SD): 7 ± 5

Percentage of patients
using the following
pain sensory pain
descriptors:

Itchy: 50%
Tender: 43%
Throbbing 37%
Burning: 33%
Stinging: 33%

Wong et al,
201247

N = 321

BPI Pain interference
(mean ± SD):
3.3 ± 2.5

Eusen et al,
201664 N = 81

DN4 Percentage of sample
having neuropathic
pain: 57.1%

(Continues)
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Year of publication, gender distribution, and mean ulcer
duration were not statistically significantly associated
with mean pain intensity.

We found no significant indication of publication bias
(Egger's test P = .34).

3.4 | Other pain characteristics

Information on pain characteristics was diverse and
sparse. Therefore, a synthesis of wound pain characteris-
tics (other than pain intensity) was not plausible. We pre-
sent these studies' findings in Table 3 and describe them
in a narrative way in the following. Seven studies
reported on pain characteristics other than pain intensity.
Three studies reported on characteristics assessed with
the McGill Pain Questionnaire (MPQ), and one study
used the neuropathic pain questionnaire Douleur

Neuropathique 4 (DN4). One study reported on pain
interference from the Brief Pain Inventory (BPI), and one
reported on pain interference with sleep. One study
reported on the temporal pattern of pain, without
describing the means of assessment. Some studies
reported pain intensity in a way that made it improper to
include the data in the meta-analysis. Most of these
excluded studies reported pain intensity corresponding to
mild to moderate,40,63 which is similar to results found in
the studies included in the meta-analysis. Note that one
excluded study41 report a high prevalence (40%) of
intense pain.

4 | DISCUSSION

To our knowledge, this is the first study attempting to
synthesise prevalence and characteristics of wound-

TABLE 3 (Continued)

Author(s),
Year
Sample size Measures Pain intensity Pain quality Pain pattern

Pain
interference

Goto et al,
201661 N = 13

SF-MPQ2 Scores on the SF-MPQ-2
scale
(median and
interquartile range):

Continuous pain: 18.5
(6.5–30.0)

Intermittent pain: 11.5
(0.0–28.5)

Neuropathic pain: 13.5
(3.0–22.3)

Affective descriptors: 0.0
(0.0–10.0)

Total pain score: 54.0
(13.3–78.5)

Hellström et al,
201662

N = 763

38% of those
reporting pain
also reported
pain
interference
with sleep

Salome and
Ferreira
(2018)15

N = 90

MPQ
NPS classified as:
absence (0),
mild (0–3),
moderate (4–6),
intense (7–10),
pain

Moderate pain: 53.3%
Intense pain: 46.7%
Percentages of descriptors
used (MPQ):

None: 8.9%
Sensory: 60%
Affective: 51.1%
Evaluative: 27.8%
Miscellaneous: 32.2%

Abbreviations: BPI, Brief pain inventory, DN4, DN4 Questionnaire (neuropathic pain questionnaire); MPQ, McGill Pain; NRS, Numeric Rating Scale,
SF-MPQ2, Short form McGill Pain Questionnaire-2, VRS, Verbal Rating Scale.
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related background pain in persons with CVLU. The
main findings in the present study suggest that as many
as 80% of persons with CVLU have wound-related back-
ground pain. These patients report having mild to moder-
ate pain intensity on average. Other characteristics of
wound-related pain were not possible to synthesise from
available research.

4.1 | Prevalence of wound-related pain

The prevalence of wound-related background pain in the
studies included in this meta-analysis varies from 46% to
100%.14,15,65 Possible reasons for this large variety of pain
prevalence may be related to different research methods
(eg, assess, report, define, and classify pain) that provide
either lower or higher prevalence rates among studies. In
the present meta-analysis, we excluded a number of stud-
ies because of such methodological inconsistencies that
we believe contribute to an even greater variety of pain
prevalence rates.

On one hand, lower estimates may occur as a result
of the chosen pain assessment method. For instance,
research shows that staff-administered instruments pro-
vide lower pain prevalence rates compared with oral or
written self-report instruments.66 Lower estimates may
also occur because studies apply different definitions of
pain. In some studies, no pain was defined as 3 or less
(NRS 0–10), providing lower and faulty pain prevalence
rates as they excluded patients with mild pain. Further-
more, studies only reporting on one type of pain, such as
neuropathic pain,64 likely under-report pain prevalence
because they do not account for the fact that the patients
may just as well have nociceptive or inflammatory pain,
without a neuropathic component.

On the other hand, falsified high pain prevalence
rates may occur when researchers do not explicitly assess
wound-related pain. With general pain questions, the
respondents may report pain caused by other pathologies.
Therefore, studies that assessed pain with health-related
QoL measures (eg, EQ-5d, SF-36) were excluded in this
meta-analysis as it is likely that the patients report pain
other than wound-related pain. However, even though
all included studies imply that the pain reported is
wound-related pain, it is not always clear if the patients
have been explicitly asked about wound-related pain, and
the patients do not report other frequent conditions such
as musculoskeletal pain.

An additional interesting finding related to the preva-
lence of wound-related pain is the significantly larger
prevalence rates reported by the effect studies compared
with the descriptive studies. This was a somewhat sur-
prising finding as the inclusion and exclusion criteria in

the effect studies are generally stricter. This rigour may
result in study samples that are healthier with fewer com-
orbidities, possibly leading to a lower pain prevalence.
However, the strict selection of participants in the effect
studies may also lead to study samples with more severe
or larger wounds, potentially increasing the pain preva-
lence rates. Note that the number of studies included in
this meta-analysis was small, with just six effect studies
and four descriptive studies. Therefore, the variation of
pain prevalence might also be the result of chance.

4.2 | Intensity of wound-related pain

The second main finding in this meta-analysis is the
mean pain intensity of background wound-related pain
of 4 (NRS 0–10), which is equivalent to mild to moderate
pain.67 Note that persons with mild to moderate pain
usually do not need pain management. The finding of
low pain intensity levels in this meta-analysis is surpris-
ing, considering that QoL studies show that pain may be
the most bothersome symptom of having a CVLU.68-70

A number of methodological factors may explain the dis-
crepancies reported in the research literature. First, it is
important to recognise the great variation in pain inten-
sity (ie, standard deviations, interquartile ranges, etc.)
reported within the different studies. We believe it is
more relevant to look at the percentage share of the
patient samples experiencing moderate to severe pain
rather than mean values of pain intensities. Future stud-
ies should rather report pain characteristics and evaluate
treatment effects based on pain intensity in these
subgroups.

Second, another main concern regarding the low pain
intensity reported in the literature is that few studies
report pain prevalence. Furthermore, many studies do
not inform whether they calculate the mean pain inten-
sity score of only those patients who have pain (ie, score
greater than 0 on the NRS) or include all patients in their
intensity calculations regardless the pain score (ie, NRS
0 to the highest score). If the latter scenario is the case,
the inclusion of scores of no pain (NRS 0) leads to a lower
mean pain intensity score for the sample. In future stud-
ies, more detailed information on the assessment and cal-
culation of pain intensity is needed.

It is challenging to extract an estimate of wound pain
intensity because of the great variations of pain assess-
ment tools used in the research literature. Ideally,
researchers should strive towards using the rec-
ommended common standard of 0 to 10 NRS of pain
intensity.71 In 32 studies, we found eight different NRSs
and three different VRSs for assessing pain intensity, with
even more variation in anchors related to the different

476 LEREN ET AL.



scales. Not all studies used 0 as the lowest anchor point
of their pain scale, but all stated that the lowest point
equals no pain. The highest anchor point, however, had
various descriptions, including intense pain, extreme
pain, unbearable pain, worst pain ever experienced, worst
pain imaginable, extremely painful, severe pain, never
felt such pain before, excruciating pain, most pain, and
maximum pain. As all the included studies applied “no
pain” as the lowest point and a descriptor of extreme pain
as the highest point, as well as including enough options
for participants to choose between different levels of pain
intensity, we do believe that the studies included in this
meta-analysis are comparable in terms of pain intensity
measures.

The most frequent pain intensity assessment methods
used in the included studies were visual analogue scales
(VAS), NRS, and VRS. Note that most of the pain inten-
sity measures in the included studies are crude and do
not state whether the pain assessed is of maximum or
average intensity or at rest vs in activity. Furthermore, all
of these assessment methods have potential problems in
this population of older persons. They all require some
degree of abstract thinking and fine discrimination
among the response alternatives. Such tasks may be diffi-
cult for the elderly because of cognitive changes, as well
as lack of experience with psychometric tests. In addition,
the VAS may be especially difficult to administer to frail
patients or those with limited vision.72 We assume that
the studies have strived towards including persons with
normal cognitive abilities. However, frailty and limited
vision is still a potential risk of bias given the samples'
high mean age and the limited methodology description
in the included studies. In future research, and especially
in clinical settings, it is important to carefully consider
the assessment tool used and make sure to use methods
suitable for the individual abilities of the person of inter-
est. In general, research indicates that the NRS is proper
to use in older people.73

4.3 | Wound pain characteristics

In this meta-analysis, we also aimed at describing a broad
range of wound pain characteristics. However, we did
not identify enough studies to synthesise any results
regarding pain quality descriptors, temporal fluctuations,
and pain interference with function. This is in itself an
important finding, suggesting a knowledge gap in pain
experienced by persons with CVLUs. It is of utmost
importance that future studies apply validated and simi-
lar pain measures. Using common and standardised
instruments provides the opportunity to investigate
wound pain in subgroups of patients, as well as compare

pain measures in persons with CVLUs with other patient
groups. Therefore, we recommend using the NRS (0-10)
for pain intensity. The BPI should be used for variations
in pain intensity (ie, pain now, worst, least, average),
pain localisation, and pain interference with physical and
psychosocial functions. MPQ should preferably be used
to assess pain qualities.45,74 All of these instruments are
frequently used to assess pain in numerous patient
groups. For clinical purpose, these instruments can be
applied in wound pain assessment; however, the clinical
assessment must be individually customised to the
patient's resources and needs.

An understanding of these pain characteristics may in
fact be of great clinical benefit in the treatment of
CVLUs. The location of pain can help identify the cause
of the pain (eg, pain caused by oedema, fixation of ban-
dages, tissue damage, and inflammation). Temporal fluc-
tuations of pain can guide the clinicians in choosing the
appropriate pain management (eg, patients with no pain
during night time should not receive analgesics around
the clock). In addition, pain interference with both physi-
cal, emotional, and social function is a better metric
of suffering than pain intensity75 and can help the clini-
cian to tailor non-pharmacological pain management
according to the patients' individual needs. Hypotheti-
cally, the wound-related background pain impact on
function may be associated with the findings of pain as
the most bothersome symptom of CVLUs in QoL studies.
In future studies, the assessment of characteristics and
consequences of wound-related pain are needed.

4.4 | Methodological discussion

Some methodological aspects of the existing research lit-
erature and the present meta-analysis need to be eluci-
dated and discussed. First, the concept and definition of
chronic wound-related background pain is often not
clearly conceptualised and defined in research studies
and the wound literature. While procedure-related and
operative pain is often differentiated from other wound-
related pain, we find no differentiation of background
pain from incidence pain (eg, pain caused by activi-
ties3,76). From a clinical point of view, different types of
pain experienced in everyday life (other than procedure
related pain) is likely difficult for the person with CVLUs
to segregate into different categories. As a result, in this
systematic review, wound-related pain not caused by
dressing change or other procedures are referred to as
background pain.

We also need to be aware of the fact that we cannot
state, based on the findings in this review and meta-anal-
ysis, that the pain reported by persons with chronic
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CVLUs is a type of chronic pain. However, it is plausible
that wound-related background pain because of chronic
wounds (ie, duration >4 weeks) is, in its nature, more
similar to chronic pain than acute pain. When pain is
chronic, the measure of mean pain intensity alone is not
sufficient.75 A meaningful assessment of chronic pain is
more demanding than assessing acute pain in both clini-
cal practice and in research.71 Taking into account that
persons with CVLUs often experience acute procedure-
related pain in addition to the more long-lasting back-
ground pain, they must be recognised as a patient group
that is highly exposed to pain. The complex pain picture
in persons with CVLUs needs to be recognised in both
future studies and in clinical practice.

In the present meta-analysis, we used a broad search
strategy in order to capture as many relevant studies as
possible. In order to strengthen our results, we limited
the impact of clinical heterogeneity by imposing strict
selection criteria. The studies had to clearly identify
wound diagnosis of CVLU, specify wound duration of at
least 4 weeks, describe the pain measurement method
used, and sufficiently report on relevant pain outcomes.
In addition, eligible studies had to meet strict methodo-
logical quality criteria of the MMAT tool. This procedure
left us with 36 sufficiently high-quality articles reporting
on pain prevalence and pain characteristics. Several iden-
tified studies were excluded because of poor quality, and
a vast number was excluded because of insufficient report
of wound-related pain. Still, the tests for statistical het-
erogeneity in the included studies demonstrated substan-
tial heterogeneity among the studies (I-squared >90%).
Because of the small number of included studies, as well
as limited data obtained from the studies, further statisti-
cal analyses of study variance were not possible to per-
form. However, we can speculate that the diversity of
clinical and methodological factors may lead to the great
differences of pain prevalence and intensity among the
included studies. For instance, the use of compression
therapy and pain medication may relieve pain and
thereby influence both pain prevalence and pain charac-
teristics. In addition, differences in when pain was
assessed (ie, at rest, with activity, at its worst or average)
may influence the results. Furthermore, studies that
include patients with larger ulcer size likely report higher
prevalence and intensity of wound pain. Note, however,
that the size of the tissue injury is not always linearly
related to the level of pain.77 Likewise, patients recruited
from hospital wards rather than outpatient clinics or
community settings may have more serious disease and
wound prognosis, thus experiencing wound-related pain
more often and with higher intensity. The random sam-
pling method used in effect studies may also lead to
greater variability of wound pain among patient rather

than convenience sampling from a more homogenous
patient group often used in descriptive studies. Finally,
the inconsistent use of different pain assessment tools, as
well as the fact that these tools are not well suited for the
older patient group, might have an impact on the vari-
ability of pain prevalence and intensity reported in the
studies included in this meta-analysis.

It is crucial to be aware that only 10 studies on pain
prevalence were included in the meta-analysis. Consider-
ing the vast number of studies assessed for eligibility, this
is a small number of studies. This finding demonstrates a
lack of high-quality research reporting pain prevalence in
persons with CVLUs. One should therefore be careful to
draw firm conclusions on wound-related pain prevalence
based on this small number of studies but should also be
aware that this is the best available current estimate.

Finally, despite setting strict inclusion and exclusion
criteria, we found it complicated to synthesise the data
obtained on wound-related pain in people with CVLUs.
We argue that the lack of standardised methods for defin-
ing aetiology of wounds, as well as conceptualising,
defining, and assessing core outcome measures such as
pain, in combination with a lack of descriptions of the
study samples, result in a heterogeneity that makes the
synthesis of data very difficult. In general, there is a lack
of high-quality evidence in the field of wound manage-
ment. Researchers and clinicians do not use standardised
methods for assessing wounds and core outcome mea-
sures such as pain.77,79,80 Studies often have methodologi-
cal flaws such as inadequate sample sizes, and they test
pain-relieving interventions without focusing particularly
on wound-related pain.78-80 Our review of the literature
demonstrates a need for valid and standardised assess-
ment methods and tools of this important patient-
reported outcome measure and more in-depth research
on characteristics of background pain related to CVLUs.

In conclusion, we have obtained the best available
research data to demonstrate that the majority of persons
with CVLU experience wound-related background pain,
reporting mild to moderate pain intensity. Because of the
poor quality of the assessment and reporting of pain, it is
likely that the research available underestimates the
severity of wound pain and provides an inaccurate and
simplified clinical picture. In the interest of improving
the quality and reporting of data on pain prevalence and
pain characteristics, we would encourage future studies
to adhere to standardised methods for collecting and pre-
senting data on wound and pain characteristics. Further-
more, the findings of pain intensity in this meta-analysis
indicate a need for a shift in focus from mean values to
variations and subgroups in order to provide a person-
centred approach to clinical care and pain management
for persons with CVLUs.
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With the growing number of individuals living with
CVLUs, it is crucial that we develop a better understand-
ing of the pain that accompanies the ulcers. More impor-
tantly, it is imperative that clinicians are aware of the
great extent and impact of background wound-related
pain and know how to accurately assess, evaluate, and
initiate an individualised pain management regimen to
meet the patient's needs.
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APPENDIX 1: COMPLETE SEARCH STRATEGY

Medline search strategy

Cinahl search strategy

# Search

1 exp Leg ulcer/

2 (”chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “venous foot” or “varicose ulcer*” or "varicose wound*” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

3 1 or 2

4 (MH "Pain") OR (MM "Acute Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain") OR (MM "Chronic Pain") OR (MM
"Breakthrough Pain")

5 exp Hyperalgesia/

6 exp Pain Perception

7 exp Pain measurement/

8 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory
pain”).tw.

9 4 or 5 or 6 or 7 or 8

10 2 and 9

11 Limit 10 to (yr="1990 - 2016" and (classical article or clinical study or clinical trial, all or comparative study or controlled clinical
trial or "corrected and republished article" or evaluation studies or journal article or meta-analysis or multicenter study or
observational study or pragmatic clinical trial or randomized controlled trial or "review" or "scientific integrity review" or
systematic reviews or validation studies))

# Search

1 exp leg ulcer/

2 exp wounds, chronic/

3 (“chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer*” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “varicose ulcer*” or “varicose wound*” or “venous foot” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

4 1 or 2 or 3

5 (MH "Pain") OR (MM "Breakthrough Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain")

6 exp allodynia/

7 exp chronic pain/

8 exp hyperalgesia/

9 exp pain measurement/

10 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

11 5 or 6 or 7 or 8 or 9 or 10

12 4 and 11

13 Limit 12 to: Published Date: 19900101-20161231; Publication Type: Brief Item, Clinical Trial, Corrected Article, Journal Article,
Meta Analysis, Meta Synthesis, Questionnaire/Scale, Randomized Controlled Trial, Research, Research Instrument, Review,
Statistics, Systematic Review
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Embase search strategy

Cochrane search strategy

# Search

1 exp leg ulcer/

2 exp foot ulcer/

3 exp diabetic foot/

4 exp chronic wound/

5 (“chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer*” or “foot ulcer*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “varicose ulcer*” or “varicose wound*” or “venous foot” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

6 1 or 2 or 3 or 4 or 5

7 Pain (ink. Acute pain)/ or allodynia/ or breakthrough pain/ or chronic pain/ or hyperalgesia/ or neuralgia/ or nociceptive pain/

8 nociception/

9 pain assessment/ or brief pain inventory/ or mcgill pain questionnaire/ or visual analog scale/

10 exp pain measurement/

11 Pain intensity/

12 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

13 7 or 8 or 9 or 10 or 11 or 12

14 6 and 13

15 Limit 14 to (yr="1990 - 2016") and (article or report or "review" or short survey)

# Search

1 exp Leg ulcer/

2 (”chronic wound*” or “chronic ulcer*” or “leg wound*” or “leg ulcer” or “foot ulcee*” or “foot wound*” or “venous ulcer*” or
“venous wound*” or “venous foot” or “varicose ulcer*” or "varicose wound*” or “diabetic foot” or “diabetic wound*” or “diabetic
ulcer*” or “diabetic foot ulcer*” or “stasis wound*” or “stasis ulcer*”).tw.

3 1 or 2

4 (MH "Pain") OR (MM "Acute Pain") OR (MM "Neuralgia") OR (MM "Nociceptive Pain") OR (MM "Chronic Pain") OR (MM
"Breakthrough Pain")

5 exp Hyperalgesia/

6 exp Pain Perception

7 exp Pain measurement/

8 (“pain prevalence” or “pain intensit*” or “pain qualit*” or “pain characteristic*” or “nociceptive pain” or “nociception” or “chronic
pain” or “neuropathic pain” or “hyperalgesia” or “pain perception” or “neuralgia” or “acute pain” or “allodynia” or “pain
assessment” or “pain measurement” or “breakthrough pain” or “background pain” or “persistent pain” or “inflammatory pain”).
tw.

9 4 or 5 or 6 or 7 or 8

10 2 and 9
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British Nursing Index search strategy

# Search

1 SU.EXACT("Wounds") OR SU.EXACT("Leg Ulcers") OR "leg ulcer*" OR "foot ulcer*" OR "diabetic foot" OR "varicose ulcer*" OR
"chronic wound*" OR "chronic ulcer*" OR "leg wound*" OR "leg ulcer*" OR "foot ulcer*" OR "foot wound*" OR "venous
ulcer*" OR "venous wound*" OR "venous foot*" OR "varicose ulcer*" OR "varicose wound*" OR "diabetic foot" OR "diabetic
wound*" OR "diabetic ulcer*" OR "diabetic foot ulcer*" OR "stasis wound*" OR "stasis ulcer*"

2 SU.EXACT("Pain: Measurement") OR SU.EXACT("Pain and Pain Management") OR "pain prevalence" OR "pain qualit*" OR
"pain intensit*" OR "pain characteristic*" OR "Nociceptive pain" OR Nociception OR "Chronic pain" or "Neuropathic pain" OR
Hyperalgesia OR "pain perception" OR Neuralgia OR "Acute pain" OR Allodynia OR "Pain assessment" OR "Pain
measurement" OR "background pain" OR "breakthrough pain" OR "persistent pain" OR "inflammatory pain"

3 1 AND 2

4 Limit 3 to (Date: After January 01 1990) and (Document type: Article, Case Study, Evidence Based Healthcare, Interview,
Literature Review, Review)
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