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Abstract
Brochures are a useful supplement to patient education. There is increasing evi-

dence that they are an effective medium to support patient satisfaction, adherence,

and empowerment. This study aims to produce reliable data on how much patients

with venous leg ulcer (VLU) may profit from a brochure that focuses on VLU and

on measures and aims of the related compression therapy. The evaluation took part

from October 2018 until March 2019 and included 136 patients with VLU and

related compression therapy. They were randomly sorted into a case group and a

control group of 68 patients each. The case group received a brochure about

venous disease and compression therapy and filled in a questionnaire after reading.

The questions ranged from basic knowledge about VLU and compression therapy

to aspects of self-care. The control group answered the same questions without pre-

vious reading of the brochure. The results show that in almost every aspect, the

patients in the case group were better informed about their diseases, the compres-

sion therapy, and how they may support the measures adequately. This study sug-

gests that patients with VLU may profit from a brochure that explains their disease

and the related compression therapy. Better knowledge and understanding may

strengthen their empowerment and adherence.
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1 | INTRODUCTION

Besides surgical and invasive interventions, compression ther-
apy is a cornerstone in the therapy of patients with venous
insufficiency and its consequences such as oedema and
venous leg ulcer (VLU).1 Well-managed compression therapy
with adequate and correctly used materials lowers pressure
and volume overload in the venous system, reduces pain, and
supports wound healing.2 There are several options for the
treatment of VLU with compression therapy. Their usage is

oriented on to the different phases of therapy. These consecu-
tive phases are called decongestion phase, maintenance phase,
and prevention.2 In the initial decongestion phase, the VLU is
treated with high-compression bandaging.2-4 The most com-
mon options are short-stretch bandages, padding materials,
multicomponent systems, and adaptive compression ban-
dages, also known as wrap or velcro compression devices.2,5,6

When oedema is widely reduced or gone and the VLU is
healing continuously, the maintenance phase starts. Therefore,
the treatment switches to ulcer-stocking systems or medical

Received: 30 April 2019 Revised: 27 May 2019 Accepted: 7 July 2019

DOI: 10.1111/iwj.13172

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2019 The Authors. International Wound Journal published by Medicalhelplines.com Inc and John Wiley & Sons Ltd.

1252 Int Wound J. 2019;16:1252–1262.wileyonlinelibrary.com/journal/iwj

https://orcid.org/0000-0002-4026-8728
mailto:kerstin.protz@gmx.de
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/iwj


compression stockings.6-8 When the VLU is healed, the
patients receive medical compression stockings, which often
have to be worn for a lifetime to prevent recurrence of VLU.6

In addition, there are two important keys to a successful
therapy of VLU. One is adequate handling of compression
materials by the professional users based on their up-to-date
knowledge and experience.9 The second is patient's adher-
ence to therapy and the acceptance of necessary treatment
options and interventions.10 The latter includes the correct
usage and care of needed compression materials. For
hygienic reasons, short-stretch bandages, as well as adaptive
compression bandages and medical compression stockings,
should be changed and cleaned daily by using mild or spe-
cial detergents according to manufacturer's recommenda-
tions. The compression materials should dry lying on a
laundry rack. Heater or direct sunlight may damage the com-
pression material. Also important is the patient's ability and
willingness to use adequate skincare products. The chronic
venous insufficiency, as well as friction of the compression
materials, may cause skin irritations and pruritus.11 A daily
skin care is therefore necessary. Suitable skincare products
should be based on water-in-oil (W/O) emulsion, which con-
sists of moisturising factors, such as urea or glycerine, and
should be mostly free from emulsifiers, perfume additives,
and preservatives.11,12 Compression stockings do not glide
well on recently creamed skin. Therefore, skincare products
should be evaporated before donning or should be applied in
the evening. Additionally, compression therapy develops its
main effect only after regular activation of the calf muscle
pump through movement.13 Therefore, venous leg sport
activities, for example, walking and foot exercises, support
the effect of compression therapy.14,15

To develop an understanding of one's own illness, its
developmental mechanisms, and its associated measures, an
indication-specific education is necessary.16,17 The content
should always be based on the individual needs of the
patient.18-21 Patient brochures are a useful supplement to
patient education.19-21 They have been proven to be an effec-
tive medium to increase patients' satisfaction and adherence
and may contribute to their empowerment.22-27 There is an
agreement that an informed patient can participate construc-
tively as an equal partner to the treatment process.28 There-
fore, there is a high demand for brochures addressing patients
and their relatives.16 Internationally, several instruments for
patient information, mainly leaflets, were examined in studies.
Most of them showed to be useful to improve patients' knowl-
edge.22-26,29,30 So far, we have not found any research on bro-
chures on VLU and related compression therapy.

The brochure “Compression therapy—easy and well-
fitting” addresses patients with VLU and related compres-
sion therapy.31 The brochure informs about risk factors that
may promote venous insufficiency, about options and

materials of compression therapy, about why and when com-
pression therapy should be worn, and what the patient may
contribute to the therapy. It also provides information about
venous sport exercises and skin care. The brochure was cre-
ated by a society called “Wundzentrum Hamburg” in Ham-
burg, Germany (Figure 1). Founded in 2002, this charitable
society is dedicated to interdisciplinary and interprofessional
cooperation in the fields of diagnostics, therapy, and care of
people with chronic wounds. Following a self-imposed prin-
ciple that the successful treatment of people with chronic
wounds requires appropriate collaboration of all occupa-
tional groups involved in care, the members organise them-
selves into working groups to create therapy and treatment
standards as well as patient brochures.

This study will provide data on how much patients with
VLU and related compression therapy benefit from using the
described brochure on patient education. It focuses on the
improvement of theoretical knowledge, practical abilities,
and related skills-subjectively and factually.

2 | METHODS

2.1 | Study design and procedure

The participating medical care facilities were chosen regard-
ing their specification (ambulatory care and medical prac-
tices, hospitals, and specialised clinical wound practices)
resulting in a non-randomised sample. All facilities treat
patients with VLU, which are the subjects of interest in this
study. The inclusion and exclusion criteria are shown in
Figure 2 (CONSORT flow chart). The allocation of patients
to the case or control group was conducted alternately and
therefore randomly.

Key Messages
• informed patients can become active partners in

the care process. This requires improvement in
their theoretical knowledge. Based on this and on
the patients' ability to contribute, their practical
abilities and related skills may also increase

• this study was able to demonstrate that the use of
a brochure, which was created according to cer-
tain criteria, can support education of patients
with venous leg ulcer

• in addition to its central role in patient education,
medical and nursing personnel plays a key role in
the development and production of adequate
patient brochures and leaflets
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This quasi-randomised controlled trial was conducted in
Germany and Austria between October 2018 and March
2019. All eligible patients attending one of the recruiting cen-
tres during the defined period and treatment routine were
asked to participate and then divided into two groups: control
group and case group. After informed consent was given, the
control group received a questionnaire on their theoretical and
practical knowledge about VLU and compression therapy as
well as related skills. The questionnaire was filled out directly
in the facility and handed back to the medical staff. The case
group received the brochure “Compression therapy—easy
and well-fitting” after informed consent was given. The
patients were asked to read the brochure carefully at home
and bring it back with them to their next appointment. They
were informed that they would then have to answer a ques-
tionnaire, but they did not know that this would be related to
the brochure. After returning to the facility, the patients of the
case group were asked if and when they had read the bro-
chure. Afterwards, they received the same questionnaire as
the control group, completed it immediately, and handed it
back to the medical staff. Patients of both groups (control and
case group) filled out the standardised questionnaires

independently and anonymously. Participation was voluntary
and independent of the treatment in the facility. We have cho-
sen the sample size based on methodological aspects as
N = 100 (n = 50 in the case group and the control group
each), thus allowing for statistical comparisons of the two
groups.

All study materials were sent or personally handed out to
the study centres. The participating institutions collected the
completed questionnaires and sent or handed them back.

2.2 | Materials

This survey focused on theoretical knowledge as well as practi-
cal knowledge and the related skills of the patients. The data
were determined by the patient's self-assessment and actual
knowledge. To check the questionnaire for comprehensibility,
in the first step, a pretest with n = 6 participants was per-
formed. In the second step, a cognitive face-to-face interview
was conducted. Both rounds showed that the developed ques-
tionnaire was well understood, so that only a few formulations
were adapted. In the third step, the questions were again filled
out by two patients independently to assure comprehensibility.

The questionnaire starts with six questions on subjective
knowledge of compression therapy, as on theoretical knowl-
edge, practical knowledge, and the abilities concerning com-
pression therapy. These questions were rated on a scale from
1 to 4 (excellent, good, sufficient, and inadequate). The fol-
lowing questions concerned the patients' actual knowledge
about compression therapy. The questions were mostly
answered by multiple choice. In order to be able to better
assess the patients' knowledge, some incorrect options were
included. Overall, this part of the questionnaire evaluated
the knowledge about the effects of compression therapy, risk
factors for venous disease, options of self-care, skin care,
and leg sport activities. Additionally, the patients' usage and
care of compression materials and donning devices were
examined. The questionnaire ends with the patients' general
information on age, gender, and education. Furthermore, the
time period of being affected with VLU was queried.
Patients of the case group were also asked at which time
they had carefully read the brochure.

Besides the brochure and questionnaire, the study mate-
rial included a letter for the centres with a description of pro-
cedure, a patient's information sheet, and an informed
consent form with data protection declaration.

2.3 | Data protection and ethical guidelines

The requested local ethics committee has decided that no
ethics vote is required for this study due to the anonymous,
non-personal data collection.

FIGURE 1 Brochure “Compression therapy—easy and well-
fitting”
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2.4 | Statistical analysis

Analyses were conducted using IBM SPSS Statistics 23 and
univariate statistics. Mean, median, and standard deviation
are reported for interval scaled items. Frequency distribu-
tions and percentages are reported for ordinal and nominal
items. Missing data for each item are shown when above
5%, which was not the case for all items. To assess statistical
significance of differences between case group and control
group, the chi-square test (Χ2-test) and, when more than
20% of the cells had expected counts below five, the Fisher's
exact test (FET) were applied (significance level of
α = 0.05). For the crosstabs, age (numeric), education (seven
answer categories), and wound status (numeric) were cat-
egorised (see results). The STROBE and CONSORT guide-
lines for reporting randomised controlled trials were
considered for this publication.

3 | RESULTS

Overall, 136 patients (26.5% men, 73.5% women) with a
mean age of 71 years (median: 74 years; range: 38–94 years)
took part. Half of the patients (n = 68) were in the case
group and the other half (n = 68) in the control group. This
proportion was also found in the participating medical care
facilities. Regarding the age of the patients, there were no

significant differences between the two groups (Table 1). A
total of 38.2% of the patients were enrolled in specialised
clinical wound practice, 36.8% were enrolled in ambulatory
care, 20.6% at medical practices, and 4.4% at hospitals
(Table 1). Most patients (41.2%) achieved an education that
included the 10th grade, of which 41.2% finished school
below that grade. A higher education was achieved by
16.9%. There were no significant differences between the
case group and control group (Table 1). The duration of
VLU was 13.4 months on average (median: 6 months, range:
1–264 months). Case and control groups showed significant
(P = .009) differences in VLU duration (case group: mean:
8.5 months; median: 6 months; range: 1–98 months; and
control group: mean: 18.3 months; median: 8 months; range:
1–264 months) (Table 1). In the case group, all patients
(n = 68) read the brochure “Compression therapy—easy and
well-fitting.” In 85.3% of the cases, the brochure was read in
a period of 1 to 13 days and in 14.7% within 3 weeks (14 to
21 days).

3.1 | Estimation of subjective knowledge

The questionnaire started with six questions about venous
disease and compression therapy. The patients were asked to
estimate their knowledge on a scale from 1 (very good) to
4 (inadequate). The results showed that the subjective

Inclusion criteria: aged ≥18 years, diagnosed with venous leg 
ulcer, German speaking, not knowing the examined brochure
Exclusion criteria: illiterate, diagnosed with dementia, having
cognitive impairments

Randomized (n = 136)

Received allocated
intervention (n = 68)

Did not receive allocated
intervention (n = 68)

Filled out the questionnaire

Allocation
(alternately)

Filled out the questionnaire
(n = 68)

Filled out the questionnaire
at first visit only (n = 68)

Follow-Up

Analysed (n = 68) Analysed (n = 68)

Analysis

FIGURE 2 Enrolment
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knowledge of patients in the control group at least doubled
the subjective knowledge of the case group in the value
4 (inadequate) in four of six questions (Table 2). The value
2 (good) was estimated in the case group in any question
above the control group (Table 2). The value 1 (very good)
was estimated in the control group in five of six items, a lit-
tle more often than in the case group. In total, the subjective
knowledge in the case group was similar or only a bit higher
than in the control group. The six questions addressed the
function of the veins, the causes of venous diseases, the
effects of compression therapy, the products of compression
therapy, the cleansing of compression materials, and the
awareness about what the patient can contribute to therapy
and prevention. Only in the latter case, the difference
between the two groups was significant (0.023) (Table 2).

3.2 | Effects of compression therapy and risks
for venous diseases

The patients answered two questions about effects of com-
pression therapy (five items) and risks for venous diseases
(six items). Patients in the case group had significantly more
knowledge than patients in the control group in most items.
For example, with 98.5%, most of them knew that compres-
sion therapy improves wound healing, and 56.9% of the con-
trol group did not know this (P = .000) (Table 3). An

important factor for venous disease is, for example, heredity.
This was known by 86.8% in the case group and by 36.8%
in the control group (P = .000) (for further answers about
the effects of compression therapy and risks for venous dis-
eases, see Table 3).

3.3 | Self-care and vein sport activities

The patients answered two questions about options of self-
care (five items) and vein sport activities (six items). In most
items, the patients in the case group had significantly more
knowledge than the patients in the control group (Table 4).
The case group, for example, knew about the importance of
removing cornea of the feet (86.8%) and to shorten the nails
regularly (85.3%). These items were rated as not important
in the control group (each 83,8%; P = .000) (Table 4).
According to the knowledge about vein sport activities, both
groups mainly answered correctly. Nevertheless, for each
item, a (much) higher percentage of the control group chose
the wrong option.

3.4 | Skin care

The patients answered two questions about their skin care.
In the case group, 58.8% preferred correct skincare products
based on W/O emulsion with moisturising factors, while the

TABLE 1 Demographics and clinical characteristics of patients with venous leg ulcer

With brochure, n (%) Without brochure, n (%) P

Age in years: mean/median/SD 70.9/72.5/12.2 71.6/75.0/12.6 .840

Sex:

Female 54 (79.4%) 46 (67.6%) .087

Male 14 (20.6%) 22 (32.4%)

Graduation:

Low 29 (42.6%) 27 (40.3%) .848

Middle 32 (47.1%) 31 (46.3%)

High 7(10.3%) 9 (13.4%)

Treating institution:

Specialised clinical wound practice 26 (38.2%) 26 (38.2%) 1.000

Outpatient care 25 (36.8%) 25 (36.8%)

Hospital 3 (4.4%) 3 (4.4%)

Practice (physician) 14 (20.6%) 14 (20.6%)

Venous leg ulcer in months of occurrence:

<7 months 42 (61.8%) 27 (39.7%) .009

7–12 months 17 (25.0%) 18 (26.5%)

>12 months 9 (13.2%) 23 (33.8%)

Mean/median/SD 8.5/6.0/12.5 18.3/8.0/36.1

Total 68 (100%) 68 (100%)
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TABLE 2 Subjective knowledge of patients with venous leg ulcer about compression therapy

With
brochure, n (%)

Without
brochure, n (%) P

How well do you estimate your background knowledge
about the tasks of veins?

Inadequate 6 (8.8%) 13 (19.1%) .345

Sufficient 27 (39.7%) 23 (33.8%)

Good 29 (42.6%) 28 (41.2%)

Very good 6 (8.8%) 4 (5.9%)

How well are you informed about possible causes of
veinal diseases?

Inadequate 7 (10.3%) 14 (20.6%) .357

Sufficient 27 (39.7%) 21 (30.9%)

Good 28 (41.2%) 26 (38.2%)

Very good 6 (8.8%) 7 (10.3%)

How well are you informed about the effects of
compression therapy?

Inadequate 3 (4.4%) 9 (13.2%) .106

Sufficient 18 (26.5%) 20 (29.4%)

Good 36 (52.9%) 24 (35.3%)

Very good 11 (16.2%) 15 (22.1%)

How well do you feel informed about the variety of
different products for compression therapy?

Inadequate 6 (8.8%) 11 (16.2%) .334

Sufficient 21 (30.9%) 20 (29.4%)

Good 33 (48.5%) 25 (36.8%)

Very good 8 (11.8%) 12 (17.6%)

How would you rate your knowledge about handling of
compression materials including material care, for
example, cleansing?

Inadequate 3 (4.4%) 5 (7.4%) .471

Sufficient 19 (27.9%) 20 (29.4%)

Good 36 (52.9%) 28 (41.2%)

Very good 10 (14.7%) 15 (22.1%)

How well are you aware about what you can contribute to
therapy and prevention?

Inadequate 1 (1.5%) 8 (11.8%) .023

Sufficient 27 (39.7%) 17 (25.0%)

Good 32 (47.1%) 29 (42.6%)

Very good 8 (11.8%) 14 (20.6%)

Total 68 (100%) 68 (100%)

TABLE 3 Effects of compression therapy and the risks for venous diseases

With brochure, n (%) Without brochure, n (%) P

What are the effects of compression therapy?

Lean, decongested legs 68 (100%) 54 (79.4%) .000

Pain 5 (7.4%) 21 (30.9%) .000

Restriction of blood circulation 2 (2.9%) 4 (5.9%) .340

Improved wound healing 67 (98.5%) 30 (44.1%) .000

Prevention of reoccurrence of wounds 55 (80.9%) 22 (32.4%) .000

What may increase the risk of developing a venous disease?

Heredity 59 (86.8%) 25 (36.8%) .000

Sun and warmth 61 (89.7%) 33 (48.5%) .000

Sit often and for long periods 64 (94.1%) 46 (67.6%) .000

Much exercise 0 (0.0%) 6 (8.8%) .014

Underweight 3 (4.4%) 5 (7.4%) .359

Varicose veins 65 (95.6%) 42 (61.8%) .000

Total 68 (100%) 68 (100%)
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control group chose these products significantly (P = .000)
less often (17.6%). Many members of each group specified
their choice and/or named their used skincare products. 80%
of the case group named urea skin care as the product of
their choice, which is recommended. In the control group,
17.1% preferred urea, 22% bag balm, 9.8% baby and olive
oil, 9.8% marigold cream, 7.3% Nivea lotion, and 34.1%
other products for skin care. The case group performed their
skin care, as recommended, in 82.4% of the cases in the eve-
ning, while a significantly (P = .000) lower number of
11.8% in the control group chose this point of time. Addi-
tionally, 39.7% of patients in the control group used skincare
products only when needed (case group 2.9%), while 22.1%
used these 1 to 3 times a week (case group 4.4%). The differ-
ence between the two groups was significant in any
item (P = .000).

3.5 | Decongestion phase

In the case and control groups, respectively, 22.1% and
39.7% were treated with short-stretch bandages (Table 5).
When asked how long they would have to wear these, 80%

of the case group knew that they need short-stretch bandages
until decongestion. In the control group, a significantly
(P = .000) lower part knew this (7.4%), while 51.9%
guessed that they would have to wear short-stretch bandages
until their wound healed (for further answers about decon-
gestion phase, see Table 5).

3.6 | Care of compression materials

The cleansing of compression materials showed some signif-
icant differences between case and control group. Cleansing
was performed daily (recommended) by 41.2% and once a
week by 1.5% of the case group, and daily by 11.8% and
once a week by 32.4% of the control group (P = .000;
Table 6). For cleansing, the compression materials of 50% of
the case group used mild detergent (as recommended),
11.8% added fabric softener, and 11.8% used hair shampoo.
In contrast, the control group washed their compression
materials in 57.4% of cases with mild detergent, 4.4% added
fabric softener, and 5.9% used hair shampoo (Table 6). The
patients in the case group dried their compression materials
as recommended in 57.4% of cases and in the control group

TABLE 4 Aspects of self-care and vein sport activities

With brochure, n (%) Without brochure, n (%) P

Shower the legs extensively with hot water every day Yes 2 (2.9%) 6 (8.8%) .215

No 65 (95.6%) 62 (91.2%)

Remove cornea of the feet Yes 59 (86.8%) 11 (16.2%) .000

No 8 (11.8%) 57 (83.8%)

Rest the legs occasionally above heart level Yes 65 (95.6%) 53 (77.9%) .002

No 3 (4.4%) 15 (22.1%)

Shorten nails regularly Yes 58 (85.3%) 11 (16.2%) .000

No 10 (14.7%) 57 (83.8%)

Sit often and rest Yes 2 (2.9%) 21 (30.9%) .000

No 66 (97.1%) 47 (69.1%)

Climbing stairs Yes 61 (89.7%) 36 (52.9%) .000

No 7 (10.3%) 32 (47.1%)

Ankle extension and flexion exercises Yes 65 (95.6%) 45 (66.2%) .000

No 3 (4.4%) 23 (33.8%)

Push-ups Yes 0 (0.0%) 3 (4.4%) .133

No 67 (98.5%) 65 (95.6%)

Walking Yes 68 (100%) 46 (67.6%) .000

No 0 (0.0%) 22 (32.4%)

Tread water Yes 55 (80.9%) 28 (41.2%) .000

No 12 (17.6%) 40 (58.8%)

Hot baths Yes 0 (0.0%) 1 (1.5%) .368

No 67 (98.5%) 67 (98.5%)

Total 68 (100%) 68 (100%)
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in 19.1% of cases by lying it on a laundry rack (P = .000).
Furthermore, 30.9% of the control group used the radiator
for drying and no patients of the case group did so (for fur-
ther answers, see Table 6).

3.7 | Donning devices

The comparison of the case and control groups showed sig-
nificant differences (P = .000) in the knowledge about don-
ning devices for the easier usage of medical compression
stockings. In the case group, 73.5% knew sliders and 63.2%
metal frame devices, while 23.5% of the control group knew
sliders and 8.8% metal frame devices.

4 | DISCUSSION

Patient brochures are known to be a useful addition to
patient education.20 They have proven to be effective in
increasing patient's satisfaction and adherence and may con-
tribute to the empowerment of patients.23,27 The results of
our research support these assumptions. All in all, it was
found that the majority of respondents in the case group
clearly benefited from the brochure “Compression therapy—
easy and well-fitting.” The patients were asked and agreed
to participate without knowing if they would enter the case

group or the control group. Therefore, there is no bias
between the two groups. Generally, it can be assumed that
patients, who are interested in and want to receive informa-
tion, are more willing to participate in a study like this. As
the patients in the case group knew that they would have to
complete a questionnaire at their next appointment, they
may have read the brochure particularly carefully.

In the introductory self-assessment of the knowledge on
therapy and disease, the control group considered to be more
often “very good” informed than the case group in five of
the six aspects. This may be because the brochure helps to
understand that the subject is more complex than previously
assumed. In addition, it can be concluded that one's own
experiences may be questioned when reading a brochure that
is adapted to the disease and therapy. In the examination of
the questions about the content of the brochure, significant
differences in current knowledge between the case and con-
trol groups could be observed in most of the cases. The
questions about the effects of compression therapy showed
that the control group was less or even misinformed. They
thought that compression could cause pain in 30.9% (case
group, 7.4%), while 55.9% (case group, 1.5%) did not know
that it improves wound healing and 67.6% did not know that
it prevents recurrence (case group, 19.1%). These results
show that education helps patients to understand how

TABLE 5 Materials for compression therapy

With brochure, n (%) Without brochure, n (%) P

What material do you use for your compression therapy?

Short-stretch bandages Yes 15 (22.1%) 27 (39.7%) .057

No 52 (76.5%) 41 (60.3%)

Multicomponent system Yes 14 (20.6%) 6 (8.8%) .044

No 54 (79.4%) 62 (91.2%)

Adaptive compression bandage/velcro device Yes 4 (5.9%) 4 (4.4%) .556

No 63 (92.6%) 65 (95.6%)

Ulcer stocking system Yes 17 (25.0%) 13 (19.1%) .412

No 50 (73.5%) 55 (80.9%)

Medical compression stocking Yes 18 (26.5%) 19 (27.9%) .598

No 49 (72.1%) 49 (72.1%)

Do not know Yes 0 (0.0%) 0 (0.0%)

No 0 (0.0%) 0 (0.0%)

Total 68 (100%) 68 (100%)

How long do you have to wear short-stretch bandages?

At least 1 year 0 (0.0%) 5 (18.5%) .000

For life 0 (0.0%) 6 (22.2%)

Until your leg is decongested 12 (80.0%) 2 (7.4%)

Until your wound is healed 3 (20.0%) 14 (51.9%)

Total 15 (100%) 27 (100%)
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necessary measures, in this case compression therapy, are
related to therapy goals. If patients recognise such connec-
tions, adherence to the measures may increase as a result.

Correctly performed self-care measures support the suc-
cess of the therapy. More patients of the case group knew
that it is important to remove cornea of the feet and to
shorten their nails regularly. These measures help to protect
the stocking material. The German healthcare system reim-
burses only one pair of medical compression stockings every
6 months. Therefore, it is crucial to keep them intact by cor-
rect usage and care. In addition, incorrect care has a damag-
ing effect on the material qualities and may therefore reduce
the effectiveness of the stockings.

Regarding the use of the appropriate detergent for com-
pression materials, the knowledge in the control group was
surprisingly slightly better. They used a mild detergent more
often and chose more seldom wrong options, such as heavy-
duty detergent and hair shampoo. This was the only topic
where the control group was better informed than the case

group. This information is prominently presented in the bro-
chure though in a somewhat text-heavy section, which may
explain the outcome (see below). The difference is not sig-
nificant like in most of the other topics. The information
about correct drying of the compression materials settled
well in the case group. Only 19.1% of the control group men-
tioned to dry the materials lying on a laundry rack (case
group: 57.4%), 30.9% dried them on a radiator (case group:
0%), and 8.8% in the sun (case group: 0%). The wrong dry-
ing method may also cause damage to the compression mate-
rials. The use of donning devices can also protect the
stocking material, ease the handling, and support the self-
management of the patients.15 Nearly all patients in the case
group knew about donning devices, while not even half of
the control group was informed about them. In this case, the
study showed a significant (P = .000) difference between the
two groups.

Regular adequate cleansing of compression materials pre-
vents hygienic complications that can cause skin irritations.

TABLE 6 Care of compression materials

With brochure, n (%) Without brochure, n (%) P

How often do you wash your compression materials?

Not at all 14 (20.6%) 6 (8.8%) .000

Daily 28 (41.2%) 8 (11.8%)

Every 2 days 19 (27.9%) 12 (17.6%)

Every 3 days 4 (5.9%) 16 (23.5%)

Every 4 days 0 (0.0%) 3 (4.4%)

Once a week 1 (1.5%) 22 (32.4%)

How do you cleanse your compression materials?

Not at all 4 (5.9%) 5 (7.4%) .755

Washing by hand 27 (39.7%) 21 (30.9%)

Machine washing 26 (38.2%) 30 (44.1%)

Not applicable 11 (16.2%) 12 (17.6%)

With what detergent do you cleanse your compression materials?

Mild detergent 34 (50.0%) 39 (57.4%) .246

Heavy-duty detergent 17 (25.0%) 12 (17.6%) .201

Plus fabric softener 8 (11.8%) 3 (4.4%) .104

Hair shampoo 8 (11.8%) 4 (5.9%) .183

Other 1 (1.5%) 3 (4.4%) .310

How do you dry your compression materials?

Laundry rack, lying 30 (57.4%) 13 (19.1%) .000

Laundry rack, hanging 14 (20.6%) 22 (32.4%)

Radiator 0 (0.0%) 21 (30.9%)

In the sun 0 (0.0%) 6 (8.8%)

Other 1 (1.5%) 0 (0.0%)

Not applicable 14 (20.6%) 6 (8.8%)

Total 68 (100%) 68 (100%)
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The control group washed their materials mostly daily or every
2 days, while most of the control group did this every 3 to
7 days. The friction of the compression materials can addition-
ally irritate the skin. Therefore, it has to be cared with adequate
skincare products, for example, with urea (case group: 80%).
The skin care in the control group was not adjusted appropri-
ately because 83% used the products (eg, baby oil, Nivea
lotion/cream, marigold cream, bag balm) with preservatives,
perfumes, and emulsifiers, in particular lanolin, that have an
increased sensitising potential especially for patients with
venous insufficiency.11,12 Although a large part of the case
group performed skin care every evening, 61.8% of the control
group did this only 1 to 3 times a week or as needed. Adequate
skin care should be a daily routine for patients with venous
insufficiency to protect skin irritations and limiting pruritus.

Compression therapy develops its main effects only when
the muscle pumps are activated. Therefore, patients are
advised to perform regular foot gymnastics and gait train-
ing.14 The case group showed significantly more knowledge
about vein sport activities.

In both groups, patients were treated with short-stretch
bandages. These have to be worn until successful deconges-
tion of the leg. Compared with short-stretch bandages, medi-
cal compression stockings secure the pressure over a period
of several weeks and achieve a better adherence to therapy.32

Therefore, therapy should be changed from short-stretch
bandages to stockings as soon as the decongestion of the leg
is completed. In the control group, most of the patients
thought that they have to wear short-stretch bandages until
their wound is healed or at least for 1 year. The case group
profited obviously from the brochure because most (80%)
knew the correct answer.

It would be an interesting topic for further studies for
how long the effect from reading the brochure is present and
whether it has any effects on the course of disease. Because
the VLU should be healed within a period of 3 to 6 months,
it would be very difficult to reach a sufficient proportion of
the participating patients after this time.

5 | LIMITATIONS

In total, the results show that patients may profit from a bro-
chure. The brochure used in this study has been produced
according to certain criteria, for example, targeted group and
specified aim, personal approach, adequate font size and lay-
out, corresponding line spacing, informative illustrations,
information to author references, and understandable lan-
guage.16,20 This may be a limiting factor because our results
may not be transferable to other brochures. This study was
performed in Germany and Austria by using a brochure in
the German language. It would be conceivable to apply the
brochure in other languages after it has been translated.

As shown in our study, one aspect, the correct usage of
detergent, was not known better by the case group. This
aspect was explained in a somewhat text-heavy section of
the brochure. Maybe with an additional explaining commu-
nication, there would have been a better outcome. This indi-
cates that the sole use of brochures should be viewed
critically. Ideally, it is used to support an educational situa-
tion with the patient. The patient should have the opportu-
nity to ask questions after reading in order to prevent
incomprehension and possible resulting rejection.16 It may
also strengthen empowerment and self-management of
the patient. The significant difference in wound duration
between case and control groups may be another limiting
factor. The patients in the control group had a much longer
duration of VLU than the patients in the case group, and
33.8% had their VLU over 12 months (case group: 13.2%).
It can be assumed that with a longer presence of the VLU,
therapy measures and causes of the illness would have to
be known better. This may be false knowledge that can
endanger the therapy if not corrected. This astonishing
result supports the assumption that reading an adequate
brochure leads to more understanding and correct knowl-
edge about these measures. As described earlier, knowl-
edge can support patient's adherence and thus lead to the
success of the therapy. Our study aimed to examine the
improvement in patient's knowledge and gives no direct
insights regarding patient's adherence or even clinical
improvements.

5.1 | Practical implications

A prerequisite for successful compression therapy is the
patient's understanding of an agreement on the associated
measures. An informative brochure, adapted to the patient's
needs, can help to strengthen adherence, to improve empow-
erment, and thus to improve healing of VLU. In addition,
such brochures can support education by medical and nurs-
ing personnel by complementing a personal educational con-
versation. The use of such a brochure can also lead to time
saving with regard to the care process, as the patient inde-
pendently acquires reliable knowledge.
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