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Abstract

Venous leg ulcer (VLU) is the most severe manifestations of chronic venous

disease, which has characterized by slow healing and high recurrence rates.

This typically recalcitrant and recurring condition significantly impairs quality

of life, prevention of VLU recurrence is essential for helping to reduce the huge

burden of patients and health resources, the purpose of this scoping review is

to analyse and determine the intervention measures for preventing recurrence

of the current reported, to better inform healthcare professionals and patients.

The PubMed, Embase, Web of Science, Cochrane Library databases, Chinese

National Knowledge Infrastructure (CNKI), Chinese Biomedical Literature

Database (CBM), Wan Fang Data and Chongqing VIP Information (CQVIP)

were accessed up to June 17, 2023. This scoping review followed the five-steps

framework described by Arksey and O'Malley and the PRISMA extension was

used to report the review. Eleven articles were included with a total of 1503

patients, and adopted the four effective measures: compression therapy, physi-

cal activity, health education, and self-care. To conclude, the use of high pres-

sure compression treatment for life, supplementary exercise therapy, and

strengthen health education to promote self-care are recommended strategies

of VLU prevention and recurrence. In addition, the importance of multi-

disciplinary teams to participate in the care of VLU in crucial.

KEYWORD S

compression therapy, exercise, recurrence, scoping review, venous leg ulcers

Key Messages
• As the most common lower extremity ulcer, Venous leg ulcer (VLU) affects

1% of the population with a prevalence that increases with age.
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• The purpose of this scoping review is to analyse and determine the interven-
tion measures for preventing recurrence of the current reported, to better
inform healthcare professionals and patients.

• This review demonstrates that stronger compression devices with higher
pressure (≥30 mm Hg) not only in reducing the risk of recurrence effec-
tively, but also in extending the time without ulcers.

• Assistive exercise is an effective intervention in treating and prevent-
ing VLU.

1 | INTRODUCTION

Venous leg ulcer (VLU) is the most severe manifestations
of chronic venous disease, which as an open skin lesion
between the ankle and the knee affected by venous
hypertension.1,2 As the most common lower extremity
ulcer, VLU affects 1% of the population with a prevalence
that increases with age.3,4 In the United States, up to 4%
of people over the age of 65 are suffer from
it. Unfortunately, after healing, with an incidence of 22%
recurrence within 3 months, 57% by 12 months and 78%
of those who were followed up for three years.5,6 Once
ulcer occurs, the patient will experience skin injury of the
legs with symptoms of pain, ambulation barriers and
limb heaviness. In addition, it has shown that physical
complaints are age-dependent, patients are more worsen
of daily burdens, limited in their activities and dependent
on the other helps with increasing age.7 This typically
recalcitrant and recurring condition significantly impairs
quality of life, and its treatment not only causes distress
to patients, but also places a heavy financial burden upon
healthcare systems.8

The goals of VLU treatment are to promote wound
healing, reduce pain and edema, improve the quality of
patient's life and prevent ulcer recurrence. Standard
evidence-based care includes compression therapy and
the use of adjunctive agents, surgery, has also been
shown to improve ulcer healing and decrease the risk of
recurrence.8,9 Studies have shown that surgery can signif-
icantly reduce 12-month ulcer recurrence rate and most
patients with venous leg ulceration could benefit from
it.10,11 However, open surgery is unsuitable for everyone
and not a popular strategy for most people.8

Venous ulcers of the lower extremities are character-
ized by slow healing and high recurrence rates, it is nec-
essary to care for regardless of whether they are
damaged. A study found that patients with VLU under-
went surgery, compression therapy, and skin care were
strategies for preventing relapse, but patients who did not
conduct surgery were not considered.12 Compression
stockings are a routine method for preventing recurrence
of VLU, but it is not yet determined whether the use of

higher pressure-level stockings is related to further reduc-
ing risks.13 In addition, Behairy and Masry14 showed that
education can increase the compliance of patients with
VLU, thereby helping to avoid the recurrence of ulcers.
Compression therapy, exercise, and leg elevation are
recommended to prevent recurrence, but how to inter-
vene and the effectiveness of using these strategies are
not described.15

Prevention of VLU recurrence is essential for helping
to reduce the huge burden of patients and health
resources, but there are currently no published studies
summarizing effective relapse prevention strategies in
non-surgical patients. Thus, the purpose of this scoping
review is to analyse and determine the intervention mea-
sures for preventing recurrence of the current reported,
to better inform healthcare professionals and patients.

2 | METHODS

2.1 | Design

This scoping review followed the five-steps framework
described by Arksey and O'Malley16 and involved identi-
fying the research question, identifying relevant studies,
selecting appropriate studies, classifying and extracting
the data, analysing, synthesizing and reporting the
results. The PRISMA extension was used to report the
scoping review.17

2.2 | Identifying the research question

The scoping review aimed to identify and synthesize evi-
dence from relevant studies that involved effective inter-
ventions in preventing the recurrence of VLU. To address
this aim, the following questions were identified:

1. What types of the interventions have been reported to
prevent the recurrence in patients with VLU?

2. How are the effectiveness of these interventions in
preventing the recurrence in such patients?
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2.3 | Identifying relevant studies

2.3.1 | Search strategy and databases

The PubMed, Embase, Web of Science, and the Cochrane
Library databases were accessed up to 17 June 2023. We
also searched the following Chinese databases: (1) Chi-
nese National Knowledge Infrastructure (CNKI), (2) Chi-
nese Biomedical Literature Database (CBM), (3) Wan
Fang Data and (4) Chongqing VIP Information (CQVIP).
Searches of ‘venous leg ulcer’, ‘chronic venous disease’,
‘prevent’ and ‘recurrence’ were conducted, including an
all-inclusive list of search terms associated with these
terms. In addition, we manually conducted to identify
additional sources and traceable references to search for
more valuable articles. The following inclusion and
exclusion criteria would be strictly followed to filter the
articles. The search strategies used for databases are
included in the Appendix A.

2.3.2 | Inclusion criteria

Articles were included based on the following criteria:
(1) Participants (age ≥ 18 years) were diagnosed as VLU
or had the history of VLU; (2) Outcomes included the
recurrence of VLU, health-related quality of life, calf
muscle pump (CMP) function, range of ankle mobility, or
adherence rates; (3) Articles were in Chinese or English;
(4) All types of study design were considered, including
both qualitative and/or quantitative studies.

2.3.3 | Exclusion criteria

Articles were excluded for the following criteria: (1) Patients
with non-venous leg ulceration (e.g. arterial, traumatic, vas-
culitis and malignant ulcers); (2) Research did not report
the recurrence of VLU and (3) Editorials, letters, case
reports, conference abstracts and non-human studies.

2.4 | Selection process

Search results were imported into a reference database
(Endnote X9). Duplicated articles were removed. Two
authors independently screened references according to
the relevant arrangement standards. First, they browsed
all articles and eliminated the unrelated studies by the
title and abstract, and then carefully read the full text of
the remaining reference lists. The two authors also man-
ually searched the reference list to identify potentially rel-
evant articles. Any disagreements between the two

reviewers were resolved by discussion, and if necessary,
consulted with a third author.

2.5 | Data extraction

One author reviewed all relevant studies and complied
the data in a table, which including: the first author's
name, year of the paper publication, country, study
design, sample size, intervention methods, and relevant
outcomes. Another author verified this information. In
addition, interventions of interest were, and the type of
intervention were also recorded.

2.6 | Quality assessment

Two authors independently used the Mixed Methods
Appraisal Tool (2018)18 to critically appraise the quality of
all studies. Discrepancies were resolved by negotiation and
the results were determined based on unanimous opinions.

3 | RESULTS

3.1 | Studies screening

The database identified a total of 7161 articles. After remov-
ing the duplicates, 5324 articles were left. As well, 5227 arti-
cles were excluded on title and abstract. Following full text
assessment, 89 articles were also excluded. After the two
authors traced back to the reference list and manually
retrieved and evaluated the quality of the articles, three
more were included back to the study, leaving 11 articles
remaining for the review. The PRISMA flowchart (Figure 1)
illustrates the process.

3.2 | Characteristics of the included
studies

Eleven studies were included, and the main study types
were randomized controlled trial. A total of 1503 patients
were included in research and the average age was
63.2 years old. The recurrence rate were far less in
patients with interventions. Characteristics of included
studies are presented in Table 1.

3.3 | Quality of the included studies

The overall quality is good, and the evaluation tools, stan-
dards and detailed results are included in the Appendix B.
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4 | INTERVENTIONS ON
PREVENTING RECURRENCE
OF VLU

Eleven articles19–29 included in this study adopted the fol-
lowing four effective measures: Compression therapy,
physical activity, health education and self-care. Among
them, the compression therapy was applied to each study
as a conventional intervention method, but only three
articles19–21 investigated the effectiveness of different
pressure measures, pressure values, duration and other
factors on patients to prevent for relapse. Two papers22,23

addressed the role of physical activity in preventing the
recurrence of VLU and described different activities. Two
qualitative studies24,25 and one retrospective research26

investigated the ability and approach of patients' self-care
after healing and summarized the important methods of
self-management of experienced patients at home. Three
papers27–29 reported the increase of patient’ knowledge
and treatment compliance, the decreased recurrence rate
of VLU after health education intervention.

4.1 | Compression Therapy

Three studies19–21 compared the effects of pressures
caused by different types of compression stockings on the

VLU recurrence (Table 2). Two studies19,20 demonstrated
that the risk of VLU was very higher in population with
low grade of compression stocking than in population
wearing high grade compression one. It was also reported
that the non-compliance of a considerable number of
population during a long-term follow-up, was directly
related to the strength of compression stocking. Patients
who using the highest-class compression stocking
showed the highest non-compliance rate. Another
study21 compared the effectiveness of bandage and stock-
ing in preventing recurrence, 23% recurrence rate of the
bandage group and 14% recurrence rate of the stocking
group. The rate of recurrence was lower with
stocking group than with the bandage group. However,
many patients in the stocking group changed their treat-
ment because of discomfort.

4.2 | Physical activity

Two studies22,23 used physical activity as adjunct treat-
ment to compression therapy and compared that to the
use of compression alone (Table 3). Xin et al.23 found that
tiptoe exercise and ankle pump exercise helped to reduce
the recurrence rate of VLU. However, the Klonizakis
et al.22 combined aerobic, resistance, and flexibility exer-
cises and reported that it was no significant difference in

Records identified from 
Databases (7161): 
PubMed = 721   Embase = 677 
Web of Science = 3530 
The Cochrane library = 1032 
CNKI = 292        CQVIP = 105 
CBM = 258         WanFang = 626 

Records removed before 
screening:

Duplicate records removed  
(n = 1837) 

Records screened by title and 
abstract 

(n = 5324) 

Records excluded 
(n = 5227) 

Full-text records assessed for 
eligibility 
(n = 97) 

Full-text records excluded, with 
reasons (n = 89) 
Ineligible measures and 
outcomes = 38
Ineligible language = 11 
Ineligible population = 23 
Full-text isn’t available = 17 

Records identified from: 
Citation searching (n = 3) 

Full-text records assessed for eligibility 
(n = 3) 

Studies included in review 
(n = 11) 

Identification of studies via databases Identification of studies via other methods 
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(n = 3) 

FIGURE 1 Flow diagram of the selection process. CBM, Chinese Biomedical Literature Database; CNKI, Chinese National Knowledge

Infrastructure; CQVIP, Chongqing VIP Information.
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the recurrence rate of ulcers between the control group
and the exercise group. Neither of the two studies
reported serious adverse events, only mentioned the
increased wound discharge after the exercise.

4.3 | Self-care

Three studies24–26 reported that the use of compression
bandages or strong medical compression stockings is the
best way of self-care and can effectively prevent the
recurrence of VLU. Some participants also used self-care
knowledge and skills to protect their wound. Most
patients followed their doctors' suggestions and devel-
oped self-management strategies according to their own
conditions, including moisturizing their skin, putting
their legs up, increasing physical activity, changing their
lifestyle, and eating more vegetables and fruit.
Their interventions were successful and prevented

recurrence between 6 and 12 months.24 However, it was
reported that almost 70% of patients practiced self-
treatment and a quarter of them changed prescribed
treatment due to health care environment restrictions,
patients' lack of knowledge and learning channels, and
no adherence to and provision of VLU self-care recom-
mendation.25 Studies indicated that participants suffered
anxiety, depression, and fear of re-ulceration in the pro-
cess of self-care, which made them more careful to take
care of the wound.24,25

4.4 | Health education for protecting leg
integrity

Three studies27–29 were included (Table 4), all of which
were about disease knowledge and prevent recurrence
methods for patients with VLU. The final result showed
that patients had either no relapse or lower recurrence
rates. Kapp and Miller27 found that patients believed in
the efficacy of preventive measures recommended by
education and actively participated in activities. Gonza-
lez28 reported that the knowledge scores caused by educa-
tional intervention increased significantly. Van Hecke
et al.29 showed the increased number of patients partici-
pating in physical exercises and their knowledge.

5 | DISCUSSION

The prevention strategies for the recurrence of people
with VLU is a priority after wound healing, considering
the high recurrence rate of ulcers. As a result of VLU
reoccurrence, the physical, mental, and economic conse-
quences can be avoided by applying correct interventions.
However, only a few studies currently guided this imple-
mentation process. Patients should follow compression
therapy for life, participate in physical activity, and mas-
ter effective self-care knowledge, abilities, and beliefs
through health education activities to promote healthy
quality of life. The following interventions were deter-
mined during the review process.

5.1 | Persist in high pressure
compression treatment for life

Most of the included studies clearly prove the benefits of
compression therapy because it can improve the veinous
blood return of the lower limbs, which helps to accelerate
the healing of ulcers, reduce edema, relieve pain, and
prevent recurrence.30 This review demonstrates that
stronger compression devices with higher pressure

TABLE 1 Characteristics of included studies.

Information Studies (n)

Age means and/or range 63.2 (28–91)

Gender

Male 724

Female 707

Not stated 72

Study design

Qualitative 3

Quantitative randomized controlled trials 5

Quantitative non-randomized 2

Mixed methods 1

Study setting

Clinics 5

Centre 2

University 1

Home 2

Setting not stated 1

Recurrence

Yes 483

No 818

Not stated 202

Reasons of occurrence

Trauma through an accident 76%

Trauma from compression therapy (the
stockings did not fit properly, visually
unappealing)

24%
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(≥30 mm Hg) not only in reducing the risk of recurrence
effectively, but also in extending the time without ulcers.
Ashby et al.21 has suggested that compression stocking is
the main way to prevent recurrence, it has more advan-
tages compared with bandages, including higher quality

and lower costs, and can also reduce the number of times
for treatments. However, compression treatments are
simple, but they become complex in practice.

First, it is very difficult to insist patients on compres-
sion therapy after healing. Patients often believe that it is

TABLE 2 Studies comparing the effects of different pressures caused by different types of compression stockings.

Recurrence rate Non-compliance rate

Reference Comparing Total patients Intervention Control Intervention Control
Time of
follow-up

Milic
et al.19

In group A, patients wore
compression stockings
that exert graduated
pressure with the highest
compression (18–
25 mmHg) at the ankle.
In group B, patients wore
a ready-made tubular
compression device
(Tubulcus) that exerts
graduated pressure with
the highest compression
(25–35 mmHg) at the
ankle. In group C, the
above-mentioned
Tubulcus device was
wrapped over by an
additional component of
one elastic bandage.

477 A81% B53% C16% A16% B20% C37% 10 years

Milic
et al.20

In group A (intervention),
patients wore a ready-
made tubular
compression device
(Tubulcus) that exerts
graduated pressure with
the highest compression
(30–40 mm Hg) at the
ankle. In group B
(control), patients wore
compression stockings
that exert graduated
pressure with the highest
compression (18–24 mm
Hg) at the ankle.

308 28.98% 60% 10.23% 6.25% 5 years

Ashby
et al.21

Participants in the control
group received the four-
layer bandages, which
had to deliver 40 mm Hg
of compression at the
ankle.

Participants in the
intervention group
received two-layer
stockings, which had to
deliver 35–40 mm Hg of
compression at the ankle.

454 (230 hosiery
and 224
bandage)

14% 23% 38% 28% 12 months
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unnecessary to follow the prescription of treatment, or
they give up halfway of the treatment because of discom-
fort with the compression stocking.20 Compliance with
compression treatment is an important factor affecting
ulcer healing and recurrence. A qualitative study

suggested that the lack of knowledge was one of the big-
gest barriers to patients' adherence.31 Participants
reported that any complex, inadequate or incorrect VLU
information delivered by clinicians would lead to failure
of VLU treatment, while also found that knowledge and
acceptance of the treatment would optimize the compli-
ance of patients to compression. Improving patient's com-
pliance to treatment is challenging and is common to
patients with venous ulcers in the lower limb.32 However,
this may be changed by providing patients an interdisci-
plinary educational intervention, which is made up of
many professional health care providers to give guidance
for nursing, exercise, nutrition, and other aspects.32 In
addition, it is necessary to constantly follow up, encour-
age and communicate with patients about the use of
compression treatment.19

Pressure level should also be continuously monitored.
Applying the correct pressure is significant for effective
treatment, which helps to improve the quality of patients'
life at all stages.33 Thus, it is necessary to measure the
compression device based on the patients' situation and
circulation to maintain appropriate pressure.

5.2 | Supplementary exercise therapy

The results of this review demonstrated that assistive
exercise is an effective intervention in treating and

TABLE 3 Physical activities comparing.

Reference Country Group
Sample
size Intervention Physical activity Recurrence

Xin et al.23 China The
control
group

26 Conventional care, wound
treatment, and compression
therapy.

6 patients
(23.1%)

The
exercise
group

31 Six months of lower extremity
muscle training program on
the basis of the control group
measures.

1. Tiptoe exercise:1 time/d;
5 � 10 min/time

2. Ankle pump exercise: 3
times/d, 10 � 15 min/time

1 patient
(3.2%)

Klonizakis
et al.22

UK The
control
group

21 Standard compression therapy 1 patient

The
exercise
group

18 On the basis of the control
group, exercise group were
invited to attend 3 sessions of
supervised exercise each
week for 12 weeks (total of 36
sessions), each exercise
session was scheduled to last
approximately 60 min and to
comprise a combination of
aerobic, resistance and
flexibility exercises.

1. Warm-up: 5 min.
2. Aerobic component: 30 min
3. Resistance 15 min.
4. Calf exercise:2–3 sets of 10–

15 repetitions to the point of
moderate muscle fatigue.

5. Cool-down and flexibility
component: 5 min.

2 patients

TABLE 4 Education comparing.

Reference Intervention context Result

Kapp and
Miller27

Venous leg ulcer's
introduction.

Venous leg ulcers
treatment: activity and
exercise, nutrition and
hydration, skin care.

Compression stocking.

No recurrence.

Gonzalez28 Disease process (6
items).

Self-care activities (7
items).

Half of the patients
had no
recurrence.

Van Hecke
et al.29

Provide tailored verbal
information and
written information
(aetiology, realistic
perspective, treatment
and lifestyle advice).

Demonstrate leg
exercises, leg elevation,
application of
compression.

One of the six
patients who
healed had a
recurrence.
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preventing VLU. Leg elevations and ankle movements
were successful interventions confirmed in this study, but
there were no specific guidelines. In addition, walking
and squatting are also considered effective. It has been
reported that regular physical activity is associated with
numerous benefits in patients with VLU, contributing to
increase CMP function and improve the blood flow
dynamics of the lower limb, and it is also a low-cost and
low-risk intervention to promote physical and mental
health.22

However, patients show low enthusiasm for partici-
pating in the exercise. A study reported that the main
obstacles for patients not to engage in exercise with VLU
were pain, negative emotions, and misinformation pro-
vided by doctors, and their sedentary lifestyle.34 There-
fore, it is necessary to actively reduce these obstacles and
encourage patients to participate in physical activity.

Although we do not have sufficient evidence to sug-
gest specific types of exercise and activity guidance, exer-
cise has shown to prevent wound recurrence, and an
intervention that has not been confirmed on the partici-
pants' negative impacts. It should be encouraged as part
of the VLU prevention recurrence intervention strategy.

5.3 | Strengthen health education to
promote self—care

Ulcers have a significant impact on the quality of
patient's life, self-care skills for the preventing recurrence
of VLU at home may contribute to reduce the burdens on
the disease while decreasing the risk of relapse. When
patients actively participated in the self-care manage-
ment, they gained confidence; benefited from unneces-
sary and frequent visits to the hospital, and led to
decrease the number of consultations.26 Therefore, health
care providers play an important role in wound manage-
ment, including recommendations for self-care measures
after wound healing, adherence to the doctor's order, and
frequently examine the healed site.35 The studies in this
review reported that inappropriate strategies and acute
accidents were the two main causes of VLU recurrence.
Therefore, an important step in the process of practicing
self-care is appraisal of patient's self-treatment activities.
To closely monitor patients' self-care activities to improve
the outcomes can be in the form of patient education,
and support.36

Health education has great advantages, helping
patients to strengthen their compliance of interventions
and providing them guidance and strategies to conduct
appropriate self-care, which is essential for preventing
ulcers' recurrence and improving the quality of life of
patients with VLU. While preventive interventions for

VLU patients are considered vital for physical health,
they often face challenges in practical actions. For exam-
ple, it has been confirmed that patients with VLU, who
lack a certain understanding of disease process or preven-
tive therapeutic methods, would not effectively manage
the wounds.25 Another study showed that evidence-based
educational programs were an effective way to encourage
patients to engage in healthy behaviors.27 Education
could change in patients' beliefs; establish routines to
develop good habits; and achieve their optimal health
goals.

5.4 | Importance of multi-disciplinary
approach

The importance of multi-disciplinary teams is also
highlighted in the review. Multidisciplinary collaboration
is critical for comprehensive treatment of patients with
VLUs. Effective interventions require the participation of
multidisciplinary professionals, the focus on patient-
centred care, and the cooperation of the entire treatment
team. In addition, the current prevention approaches of
VLU include compression therapy, protein diet, and spe-
cific exercise, which requires a cross-disciplinary medical
care professional team.

6 | LIMITATIONS

The limitations of this scoping review include small num-
ber of retrieved articles, small sample sizes for most
included articles, and differences in baseline characteris-
tics of patients among the articles. In addition, we only
included articles published in English or Chinese. Evi-
dence in other languages related to this study might be
excluded. Although we use known databases to retrieve a
comprehensive literature, many articles are still unpub-
lished. In this paper, we propose four interventions to
prevent recurrence of patients with VLU, but the specific
interventions and their frequencies have not been recom-
mended. Because the research included in the design and
data collection were heterogeneous, it was difficult to
draw consistent conclusions among studies. For example,
although exercise intervention has been considered effec-
tive, but with limited evidence, we can only emphasize
its importance to recommend for clinical practice.

7 | CONCLUSION

The use of high pressure compression treatment for life,
supplementary exercise therapy, and strengthen health

8 of 22 HE ET AL.



education to promote self-care are recommended strate-
gies of VLU prevention and recurrence. In addition, the
importance of multi-disciplinary teams to participate in
the care of VLU in crucial. However, evidence of specific
interventions are limited from the articles. Studies with
large sample size should be conducted in the future to
confirm the effectiveness of the measures.
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APPENDIX A

Search strategies and results.

Database Search algorithm
Results
found

Pubmed ((((((venous leg ulcers[Title/Abstract]) OR (lower extremtity venous ulcer[Title/Abstract])) OR (VLUs
[Title/Abstract])) OR (venous leg disease[Title/Abstract])) OR (chronic venous disease[Title/
Abstract])) OR (chronic venous ulcers[Title/Abstract])) AND ((((recurrence[MeSH Terms]) OR
(recur*[Title/Abstract])) OR (prevent*[Title/Abstract])) OR (Relapse[Title/Abstract]))

721

Embase #1 ‘venous leg ulcer’:ab,ti OR ‘lower extremtity venous ulcer’:ab,ti OR ‘vlus’:ab,ti OR ‘venous leg
disease’:ab,ti OR ‘chronic venous disease’:ab,ti OR ‘chronic venous ulcers’:ab,ti

#2 ‘recurrent disease’/exp
#3 ‘recur*’:ab,ti OR ‘prevent*’:ab,ti OR ‘relapse’:ab,ti
#4 #2 OR #3
#5 #1 AND #4

677

Web of Science (TS = (venous leg ulcers OR lower extremtity venous ulcer OR VLUs OR venous leg disease OR
chronic venous disease OR chronic venous ulcers)) AND TS = (recur* OR prevent* OR Relapse)

3530

The Cochrane
library

#1 (venous leg ulcers OR lower extremtity venous ulcer OR VLUs OR venous leg disease OR chronic
venous disease OR chronic venous ulcers) ti,ab,kw

#2 Mesh descriptor (Recurrence) explode all tress
#3 (recur*)ti,ab,kw OR (prevent*)ti,ab,kw OR(Relapse)ti,ab,kw
#4 #2 OR #3
#5 #1 AND #4

1032

CNKI #1 (venous leg ulcer OR venous leg disease OR lower extremtity venous ulcer OR chronic venous
disease OR chronic venous ulcer): TS

#2 (recurrence OR relapse OR recurrence rate OR pevention): TS
#3 #1 AND #2

292

CQVIP #1 (venous leg ulcer OR venous leg disease OR lower extremtity venous ulcer OR chronic venous
disease OR chronic venous ulcer): ti or ab

#2 (recurrence OR relapse OR recurrence rate OR pevention): ti or ab
#3 #1 AND #2

105

CBM #1 “venous leg ulcer”[Common field: Smart] OR “lower extremtity venous ulcer”[Common field:
Smart] OR “venous leg disease”[Common field: Smart] OR “chronic venous disease”[Common field:
Smart] OR “chronic venous ulcer”[Common field: Smart]

#2 “recurrence”[Unweighted: Extended]
#3 “recurrence”[Common field: Smart] OR “relapse”[Common field: Smart] OR “recurrence
rate”[Common field: Smart] OR “pevention”[Common field: Smart]

#4 (#3) OR (#2)
#5 (#4) AND (#1)

258

WanFang #1 (venous leg ulcer OR venous leg disease OR lower extremtity venous ulcer OR chronic venous
disease OR chronic venous ulcer): TS

#2 (recurrence OR relapse OR recurrence rate OR pevention): TS
#3 #1 AND #2

626
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APPENDIX B

The influence of different sub-bandage pressure values in the prevention of recurrence of venous ulceration—A 10 year follow-up.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Qualitative 1. Is the qualitative approach appropriate
to answer the research question?

√ They used an interpretative
phenomenolo-gical analysis
qualitative approach based on the
hermeneutic version of
phenomenolo-gy. This explored how
human beings make sense of a
major life experience on a personal
level.

2. Are the qualitative data collection
methods adequate to address the
research question?

√ Semi-structured face-to-face interviews
were conducted, and interviews
were digitally audio-recorded and
transcribed verbatim.

3. Are the findings adequately derived
from the data?

√

4. Is the interpretation of results
sufficiently substantiated by data?

√ The part of the results summarized the
number and cause of the patient,
and did not explain the rate of VLU
in detail.

5. Is there coherence between qualitative
data sources, collection, analysis and
interpretation?

√ They identified three main themes
related to participant experience of
VLU occurrence or recurrence, the
reasons for each theme are discussed
in detail.

Abbreviation: VLU, Venous leg ulcer.
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“Wounds Home Alone”-Why and how venous leg ulcer patients self-treat their ulcer: a qualitative content study.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √ This study focuses on how and why
patients practice self-treatment.

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Qualitative 1. Is the qualitative approach appropriate
to answer the research question?

√ What kind of qualitative research
approaches did author use it without
explanation

2. Are the qualitative data collection
methods adequate to address the
research question?

√ In-depth semi-structured interviews
were conducted with participants,
and the interviews were recorded
and transcribed verbatim. Data from
the interview transcripts were coded,
and then a comparative analysis of
the codes was undertaken by the
researchers independently.

3. Are the findings adequately derived
from the data?

√ The article uses the method of
combining text and chart forms to
fully explain the results of the
research results.

4. Is the interpretation of results
sufficiently substantiated by data?

√ For example, 32 participants were
interviewed, their demographic
characteristics and wound durations
are shown in Table 1.

5. Is there coherence between qualitative
data sources, collection, analysis and
interpretation?

√ The article makes full use of the data
to the four subthemes and four
themes of VLU patients with self-
treatment.

Abbreviation: VLU, Venous leg ulcer.
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Self-care-based treatment using ordinary elastic bandages for venous leg ulcers.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative non-
randomized

3.1. Are the participants representative of
the target population?

√ This study only explains the number of
target population who have included
research, and the inclusion and
exclusion criteria of the sample did
not describe.

3.2. Are measurements appropriate
regarding both the outcome and
intervention (or exposure)?

√ Once patients had perfected the
bandage, they visited the clinic once
every 1–3 months, and researchers
examined the wounds and bandaging
techniques. During every visit, two
measurements of the maximal
perpendicular diameter of VLU were
recorded, and these values were
multiplied to determine the ulcer size
as described by Stacey et al.

3.3. Are there complete outcome data? √ Results have complete data description
and analysis

3.4. Are the confounders accounted for in
the design and analysis?

√ No description

3.5. During the study period, is the
intervention administered (or exposure
occurred) as intended?

√ According to the description of the
research design method and results,
the intervention is implemented in
accordance with the expected

Abbreviation: VLU, Venous leg ulcer.
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The influence of different sub-bandage pressure values in the prevention of recurrence of venous ulceration—A 10 year follow-up.

Category of study designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for all
types)

S1. Are there clear research questions? √

S2. Do the collected data allow to
address the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative randomized
controlled trials

1. Is randomization appropriately
performed?

√ Randomization was computer
generated, and patients were
randomized into three groups， but
it did not introduce the allocation
concealment.

2. Are the groups comparable at
baseline?

√ No significant difference was observed
between the three study groups
according to the CEAP classification
(Table 1). The three study groups
were comparable in terms of age,
sex, general medical history,
previous episodes of ulceration, size
of the ulcer and duration of the
ulcer (Table 2).

3. Are there complete outcome data? √ Results are described in the form of
combining text and pictures. The
content is detailed, and the primary
outcome and secondary outcome
data are complete.

4. Are outcome assessors blinded to
the intervention provided?

√ Whether the outcome assessors in the
article knows who is receiving
which interventions are accepting.

5 Did the participants adhere to the
assigned intervention?

√ During the 10-year follow-up, 117 of
477 patients (24.52%) did not comply
with their randomized compression
class.
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A randomized trial of class 2 and class 3 elastic compression in the prevention of recurrence of venous ulceration.

Category of study designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for all
types)

S1. Are there clear research questions? √

S2. Do the collected data allow to
address the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative randomized
controlled trials

1. Is randomization appropriately
performed?

√ Randomization was computer
generated, and patients were
randomized into two groups.

2. Are the groups comparable at
baseline?

√ The two study groups were
comparable in terms of age, sex,
general medical history, previous
episodes of ulceration, size of the
ulcer and duration of the ulcer,
which can be seen from the
Characteristics of the groups (Table
I) in the original text.

3. Are there complete outcome data? √ Results are described in the form of
combining text and pictures. The
content is detailed, and the primary
outcome and secondary outcome
data are complete.

4. Are outcome assessors blinded to
the intervention provided?

√ Whether the outcome assessors in the
article knows who is receiving
which interventions are accepting.

5 Did the participants adhere to the
assigned intervention?

√ During the 5-year follow-up, 28
patients did not comply with the
compression treatment.
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Clinical and cost-effectiveness of compression hosiery versus compression bandages in treatment of venous leg ulcers (Venous leg Ulcer

Study IV, VenUS IV): a randomized controlled trial.

Category of study designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for all
types)

S1. Are there clear research questions? √

S2. Do the collected data allow to
address the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative randomized
controlled trials

1. Is randomization appropriately
performed?

√ Randomization was done with a
prevalidated computer program and
participants were stratified by ulcer
duration and ulcer area with
permuted blocks (block sizes four
and six), because these criteria are
known predictors of ulcer healing.
They could not mask participants or
nurses to the allocated treatment.

2. Are the groups comparable at
baseline?

√ According to Table 1, we can see that
the baseline characteristics of the
two groups are comparable

3. Are there complete outcome data? √ Results are described in the form of
combining text and pictures. The
content is detailed, and the primary
outcome and secondary outcome
data are complete.

4. Are outcome assessors blinded to
the intervention provided?

√ Two assessors undertook central,
independent, masked assessment of
the photographs for healing and
date, with a third assessor resolving
disagreements.

5 Did the participants adhere to the
assigned intervention?

√ According to Figure 1, 160
discontinued intervention (moved to
another treatment)
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Application of lower extremity muscle training program in wound treatment of patients with venous ulcer of lower extremity.

Category of study designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for all
types)

S1. Are there clear research questions? √

S2. Do the collected data allow to
address the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative randomized
controlled trials

1. Is randomization appropriately
performed?

√ Researchers use random digital tables
to divide patients into two groups.
Because intervention is easily
recognized by participants, only
blind laws are implemented on
outcomes indicators.

2. Are the groups comparable at
baseline?

√ Patients' age and other population
data and formal diseases, wound-
sized, the number of ulcers and
other disease-related information,
there is no statistical difference in
differences (p > 0.05).

3. Are there complete outcome data? √ The results only accounted for the
disease-related measurement data
before and after the intervention,
and did not describe the patient's
population characteristics and
information.

4. Are outcome assessors blinded to
the intervention provided?

√ Not mentioned in the study.

5 Did the participants adhere to the
assigned intervention?

√ The observation group shed 5 patients,
and 4 patients were dropped off in
the control group. The remaining
participants had good compliance.
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Supervised exercise training as an adjunct therapy for venous leg ulcers: a randomized controlled feasibility trial.

Category of study designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for all
types)

S1. Are there clear research questions? √

S2. Do the collected data allow to
address the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative randomized
controlled trials

1. Is randomization appropriately
performed?

√ Following baseline assessments,
participants were randomly assigned
1:1 to an intervention group or a
control group. Participants were
stratified by ulcer size (maximum
ulcer diameter 1–3 cm or >3 cm in
any direction). Outcome assessors
were blinded to group allocation.
However, the grouping method is
only described as random, and it is
not mentioned specifically.

2. Are the groups comparable at
baseline?

√ Participant characteristics at baseline
are shown in Table 4; the groups
were well balanced for most
variables except QoL.

3. Are there complete outcome data?

4. Are outcome assessors blinded to
the intervention provided?

√ Outcome assessors were blinded to
group allocation.

5 Did the participants adhere to the
assigned intervention?

√ Seventy-two per cent of the exercise
group participants attended all
scheduled exercise sessions. Loss to
follow-up was 5%.
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The experience of self-management following venous leg ulcer healing.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Qualitative 1. Is the qualitative approach appropriate
to answer the research question?

√ This research was a qualitative,
exploratory study.

2. Are the qualitative data collection
methods adequate to address the
research question?

√ In depth interviews were conducted
with participants from July–
September 2010. The interview
commenced with the interviewer
asking: ‘What has it been like
looking after your leg since your
venous ulcer healed?’ A purpose
designed interview guide was used
to prompt conversation when
necessary.

3. Are the findings adequately derived
from the data?

√ The first three participant transcripts
were reviewed following each
interview, resulting in minor
adjustments to the interview guide.
Thematic analysis was employed to
discern common themes and
hypotheses that were solidly
grounded in these data. Data from
the interview transcripts were
organized into a system of categories
and codes. From these categories
and codes, provisional hypotheses
were proposed. As well as analysing
individual interviews, comparative
analyses were also undertaken.

4. Is the interpretation of results
sufficiently substantiated by data?

√ The quotes provided to justify the
themes were adequate.

5. Is there coherence between qualitative
data sources, collection, analysis and
interpretation?

√ It has been clear links between data
sources, collection, analysis and
interpretation.
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Education project to improve venous stasis self-management knowledge.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Quantitative non-
randomized

1. Are the participants representative of
the target population?

√ The target population was persons
diagnosed with a first-time venous
ulcer. Potential subjects were
recruited by staff nurses working for
an outpatient facility providing care
for patients with venous ulcers. 35
was 30 bits in the research object.
The reason is: 1 declined owing to
concerns that participation would
require too much time, 1 withdrew
during the intervention, 2 were
transferred to long-term care during
the follow-up period, and 1 expired.

2. Are measurements appropriate
regarding both the outcome and
intervention (or exposure)?

√ Outcome measures were: (1) scores on
the Checklist for Patient Learning
measured at baseline, immediately
following the intervention, and at 2
and 9 weeks follow-up, (2) wound
healing as reported by participants at
2- and 9-week follow-up, and (3)
wound recurrence as reported by
participants at 9-week follow-up.
Wound healing was assessed by the
nurse providing care and reported to
the principal investigator by the
participant. Wound healing was
operationally defined as a reduction
in wound size noted by the nurse and
reported to the principal investigator
by participants. Wound recurrence
was operationally defined as
occurrence of another wound at the
same site.

3. Are there complete outcome data? √ Data collection occurred in 4 phases:
(1) baseline, (2) immediately
following the educational
intervention, (3) at 2 weeks
postintervention and (4) at 9 weeks
postintervention.

4. Are the confounders accounted for in
the design and analysis?

√ Unpropped in the article.

5. During the study period, is the
intervention administered (or exposure
occurred) as intended?

√ The educational intervention lasted
approximately 45 min; it included a
brochure and handout.
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Adherence to leg ulcer lifestyle advice: qualitative and quantitative outcomes associated with a nurse-led intervention.

Category of study
designs Methodological quality criteria

Responses

Yes No
Can't
tell Comments

Screening questions (for
all types)

S1. Are there clear research questions? √

S2. Do the collected data allow to address
the research questions?

√

Further appraisal may not be feasible or appropriate when the answer is ‘No’ or ‘Can't tell’ to one or both
screening questions.

Mixed methods 1. Is there an adequate rationale for using
a mixed methods design to address the
research question?

√ To document the changes associated
with the intervention, a qualitative
evaluation and a pre–post-test
design were used.

2. Are the different components of the
study effectively integrated to answer
the research question?

√ During the data collection-analysis, at
the end of the nursing intervention,
semi-structured interviews were
held with 25 patients in their home.
All quantitative data about wearing
compression, performing leg
exercises, leg elevation, physical
activity, pain and ulcer size were
collected three times: at baseline (at
least 1 week before the start of the
intervention), at the end of the
intervention (starting within 1 week
after the last visit) and 3 months
later.

3. Are the outputs of the integration of
qualitative and quantitative
components adequately interpreted?

√ Inductive content analysis was used
Qualitative data were entered into
QSR N6. Quantitative data were
analysed with SPSS SPSS version
15.0.

4. Are divergences and inconsistencies
between quantitative and qualitative
results adequately addressed?

√ It is no divergence.

5. Do the different components of the
study adhere to the quality criteria of
each tradition of the methods involved?

√ The quantitative component is rated
high quality and the qualitative
component is rated low quality.
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