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Abstract
Following the healing of venous leg ulcers, the primary prob-
lems for nursing and patients are adhering to compression 
therapy and preventing ulcer recurrence. As a result, it is im-
portant that patients comprehend their situation. The pur-
pose of this study is to see how an educational nursing inter-
vention affected compression therapy adherence and recur-
rence of venous leg ulcers in patients with chronic venous 
leg ulcers. A quasi-experimental design was used, including 
an intervention, a control group, and before and after assess-
ments. This study was conducted in one of Egypt’s largest 
teaching hospitals associated with Menoufia University. The 
20-month study included 80 adult patients with healed ve-
nous leg ulcers. Each participant was randomized to either a 
control (got regular leg ulcer information) or study (received 
educational interventions) group. The following tools were 
used in the study: bio-sociodemographic variables, knowl-
edge evaluation, compression therapy adherence scale, and 
recurrence follow-up, after 3, 6, and 12 months of implemen-
tation. Furthermore, there is a statistically significant differ-

ence between the study groups during the pretest (r = 0.885, 
0.774, and 0.477, p = 0.002). The use of nursing education 
increased patients’ understanding and adherence to com-
pression treatment substantially. As a consequence, those 
with chronic venous leg ulcers may be able to avoid recur-
rent venous leg ulcers. © 2021 S. Karger AG, Basel

Introduction

Venous leg ulcer (VLU) affects approximately 0.9% of 
the global population [1, 2]. A chronic leg ulcer affects ap-
proximately 1.0–1.3% of the adult population, and it af-
fects approximately 75% of all people with leg ulcers. The 
prevalence of chronic leg ulcers ranges between 60% and 
70% [3]. Compression treatment is a critical component 
of recurrence prevention and management. To avoid ul-
cers, it must be preserved for the rest of one’s life [4, 5]. A 
VLU recurrence is described as a lesion that has reached 
100% epithelialization, has relapsed along the same leg as 
the previously treated VLU, and has been recognized by 
the treating clinician as mainly venous in origin [6].

Nelson et al. [7] and White-Chu et al. [8] found that 
without maintenance compression therapy, ulcer recur-
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rence can reach 67%, whereas adherence to compression 
therapy reduces the reported recurrence rate. However, 
among VLU patients, the predicted percentage of adher-
ence to compression treatment is poor. According to 
Heyer et al. [9], compression treatment was used on only 
40.6% of VLU patients. Nonadherence can be brought on 
by a number of causes, including discomfort and pain as-
sociated with compression therapy, difficulties applying 
and removing it, or conflicting instructions from health-
care professionals, and, most commonly, a failure to grasp 
the basic causes of VLU or recognize the need for self-care 
activities like resting as well as walking [1]. According to 
the literature, a lack of patient education and treatment, 
as well as varied approaches to variables impacting com-
pression therapy adherence, is commonly a cause of the 
development of a first VLU or recurrence [10, 11]. Stew-
art et al. [12] emphasized the necessity to explain patients 
VLU pathophysiology and highlighted the fact that it is a 
chronic condition rather than a simple wound. As a re-
sult, VLU patients must engage in preventive behavior 
and view the condition in a different way, as well as 
knowledge gaps and patient education must be addressed 
in order to increase adherence and prevent the recurrence 
of VLU. Brown [3] stated that nurses are the best people 
to give this information in this setting.

Several studies show that nurses have created a variety 
of personalized educational treatments [13–17]. Howev-
er, several systematic reviews indicate a scarcity of high-
quality randomized controlled trials (RCTs) examining 
the effect of various therapies on compression stocking 
adherence [18, 19].

Training modules can be provided in a variety of ways, 
such as spoken and written patient information booklets, 
brochures, multimedia formats, computer-aided formats, 
and others [20]. A nurse who is involved in delivering ed-
ucational intervention should be responsible for ensuring 
patients’ comprehension and best, sufficient, delivered in-
formation, in an appropriate format, with the patient’s 
preferred learning style to help improve patients’ knowl-
edge and adherence to compression therapy [21].

Furthermore, Protz et al. [22] recommended that writ-
ten educational information, such as pamphlets, be pro-
vided in the educational context to allow patients to ask 
questions and provide opportunities for nurses to reply. 
As a result, according to Clarke et al. [23], the bulk of the 
information was delivered verbally, with some utilizing 
written material and others producing images to illustrate 
what was happening within the leg. When giving the edu-
cation, the degree and tactics used were considered to 
change based on the nurse’s experience and expertise.

Adherence to therapy is still a problem with chronic 
illnesses. VLU is the most common chronic form of low-
er limb extremity ulceration that affects older adults for 
the rest of their lives. The disease’s underlying chronicity 
poses a clinical difficulty that both health providers and 
patients find concerning. According to the current study, 
VLU patients have additional comorbidities, and con-
comitant knowledge deficiencies and unmet educational 
requirements increase with age [24]. Furthermore, de-
spite the fact that it is suggested in at least one set of 
worldwide recommendations on VLU treatment, mea-
suring patient understanding is not routine practice for 
healthcare practitioners [25, 26]. Nurses play an impor-
tant role in influencing patient adherence to treatment by 
giving required instructions that enhance patient knowl-
edge of the nature of chronic diseases and ongoing disease 
monitoring. As a result, educational nursing intervention 
is being sought to improve adherence to compression 
treatment and avoid the recurrence of VLU. As a result, 
the purpose of this study was to determine the effect of 
educational nursing interventions on compression ther-
apy adherence and the recurrence of VLU in patients with 
chronic venous leg ulcers (CVLUs).

Methodology and Assumptions

Assumptions
Three assumptions were developed in order to achieve this 

study’s goal:
1. The knowledge test score in the study group that receives edu-

cational nursing interventions is considerably higher than that 
in the control group that receives conventional VLU treatment.

2. The research group that received educational nursing interven-
tions had significantly higher compression treatment adherence 
than the control group that received conventional VLU care.

3. The research group that received educational nursing interven-
tions had a significantly lower recurrence rate of VLUs than the 
control group that received conventional VLU treatment.

Design of the Research
To achieve the study’s goal, a quasi-experimental design com-

prising intervention, control group, and before and after assess-
ments were used. Figure 1 shows the schematic diagram of the 
methodology steps in the current study.

Configuration, Participation, and Sample Size
This study was carried out in the vascular surgery clinic of one 

of Egypt’s largest teaching hospitals connected with Menoufia 
University in the Menoufia Governorate. Purposive sampling was 
used to choose 80 VLU participants, including men and women. 
Participants who met the inclusion criteria were asked to take part 
in the study for 20 months (from the beginning of July 2018 to the 
end of February 2020). Patients were selected if they were 18 years 
or older, able to communicate well, oriented, able to follow in-
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structions, and had a previous VLU that had fully cured at the time 
of collection. Recovery was described as full epithelialization that 
was maintained for at least 2 weeks [27] and had an ankle-brachi-
al pressure index (ABPI) value of 0.8.

Participants who satisfied any of the following criteria were in-
eligible:
1. A previous history of congestive heart failure, any type of ma-

lignancy, any skin diseases or pruritus, and any arterial insuf-
ficiency.

2. Being completely bed-bound.
3. Being unable to mobilize.
4. Those who have mixed-origin ulcers.
5. Being unable to apply their compression stockings indepen-

dently.
6. Those who have cognitive impairment. 

The research sample was determined using the following meth-
od based on a pilot study of 10 patients with r = 1 (equal sample 
size for each group) = 5%, and power at 90%:
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where α and d represent the standard deviation and difference in 
means of 2 groups, respectively, N = (1 + 1) (1.96 + 0.84)2 (1.2)2/

[1 × (1.6 − 1.4)2]. The sample size for each group would thus be 32 
for 90% statistical power. The study raised the number of partici-
pants to 40 to allow for statistical comparisons between the 2 
groups and to boost the study’s power. An additional 10–20% of 
participants were necessary to account for withdrawals, incom-
plete data, and individuals lost to follow-up [28]. After determin-
ing the needed sample size, patients were allocated to one of two 
groups at random, control (got routine leg ulcer information) or 
study (received educational treatments), each with 40 patients to 
maintain a tight balance of group sizes [29]. This approach was 
employed to guarantee that each patient had an equal chance of 
being allocated to one of the two groups, as well as to keep the 
groups impartial.

Procedures
Measures for Intervention
Following a study of the related literature, the researchers cre-

ated an educational nursing intervention. The educational inter-
vention included a brochure and a pictorial board that covered 
relevant parts of illness expansion and progression, as well as an 
overview of preventive strategies needed to facilitate treatment ad-
herence and reduce recurrences, such as topical care, handling, 
cleaning, and the importance of compression stockings in the 
management and prevention of recurrence, leg elevation, and pin-

Venous
leg ulcers

First test:
4 cases refused

Both genders
and random

cases of = 100
Study group 48 Control group 48

Withdrawn or missed
8 cases

Withdrawn or missed
8 cases

Comparison and
assessment

Results and writing report
Fig. 1. Schematic diagram of the methodol-
ogy steps.
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ning. To ensure uniformity in the administration of the interven-
tion, all instructional sessions were delivered by one of the re-
searchers. The educational intervention sessions were carried out 
by the researcher by interviewing each member of the study group 
individually in the vascular surgery clinic’s waiting room for 45 
min. Discussion, demonstration, and explanation were provided 
using colorful developed pictures on a pictorial board to increase 
participant understanding of the problem and compression ther-
apy. A color written brochure was created with the outcome crite-
ria in mind; it includes information regarding venous ulcer devel-
opment, compression stockings, how to work, fitting, and practical 
skills for its use to complement the researcher’s explanation of in-
structions.

Outcome measures included the following:
1. Total knowledge level scores for the pretest, participants in the 

study and control groups (baseline), 1 month after interven-
tion, and at 3, 6, and 12 months of follow-up.

2. Adherence to compression therapy scores for the pretest, par-
ticipants in the study and control groups (baseline), 1 month 
after intervention, and at 3, 6, and 12 months of follow-up. 

3. The emergence of a new ulcer at the same location was opera-
tionally characterized as an ulcer recurrence.

Allocation Procedures
Over a 20-month period, the Vascular Surgery Clinic was used 

for this study for 2 days each week (Tuesday and Thursday) from 
9:00 a.m. to 2:00 p.m. The researchers had to pull a lot of strings to 
figure out which day would be for the study group and which 
would be for the control group.

Every day, participant lists were verified for participation in the 
study or control group. Throughout the study period, the research-
ers evaluated potential individuals on a daily basis as shown in 
Figure 2.

Research Instrument
To accomplish the aim of the current study, four instruments 

were used as given in the following.

Instrument I: Bio-Sociodemographic Characteristics
A systematic interviewing questionnaire was used. It was cre-

ated by the researchers after they reviewed the relevant literature. 
It had the following components:
1. Sociodemographic data: used to collect data related to sociode-

mographic characteristics like the patient’s age, gender, em-
ployment, and so on.

2. Medical data: included medical data such as smoking status, 
BMI, prior surgeries, other concomitant illnesses, and so on.

3. Assessment of leg and vascular-related factors: included data 
such as CEAP classification of VLU, current use of compres-
sion therapy, and related data.

Instrument II: Knowledge Assessment Sheet
A systematic interviewing questionnaire was used. It was cre-

ated by the researchers after they reviewed the relevant literature. 
It was utilized in the study to assess participants’ knowledge of ve-
nous ulcers and their management, including pathophysiology, 
causes or dangers, necessity of compression therapy, handling, 
cleanliness, its utility in prevention, and reasons to seek care be-
tween visits. It consisted of twenty items, seventeen out of them 
were scored, and each scored from one to three. A score one was 

given if the answer was poor. A score two was given if the answer 
was fair and three if the answer was denoted as good, and then all 
scores were summed. The total score ranged from poor (<50%) 
(20–41), fair (50%–75%) (42–52), to good (>75%) (53–63), and the 
patients were categorized into three groups based on their scores. 
Three items out of twenty were scored, and each scored from one 
to four. The internal consistency (Cronbach α coefficient) of the 
knowledge assessment tool was 0.811 in the current study.

Instrument III: Compression Therapy Adherence Scale
It was developed by academics based on a study of the relevant 

literature and is used to measure patients’ adherence to the pre-
scribed compression treatment. It consisted of seven questions 
concerning adherence to the prescribed compression therapy, 
such as how often you wore stockings (hours/day), how you wore 
stockings, and so on. Each scale’s item was assigned a score rang-
ing from one to four. If the response indicated low adherence, a 
score of one was assigned. A score of two was assigned if the re-
sponse indicated moderate adherence, a score of three if the an-
swer indicated strong adherence, and a score of four if the answer 
indicated full adherence. All scores were then added together. The 
overall score ranged from low (25%) (8–15), moderate (25%–50%) 
(16–23), to good (50%–75%) (24–31) to full (>75%) (32). Based on 
their ratings, the patients were divided into four groups. In this 
study, the internal consistency (Cronbach coefficient) of the ad-
herence scale tool was 0.825.

Instrument IV: Recurrence Follow-Up Data Sheet
The recurrent follow-up datasheet utilized in this study was 

created and updated by Finlayson et al. [6]. It consisted of 4 ques-
tions, with no and yes receiving scores of 0 and 1, respectively. Af-
ter 12 months of educational treatments, it was evaluated using a 
personalized interview questionnaire. The internal consistency of 
the recurrence follow-up tool in the prior study was 0.73, whereas 
it was 0.825 in the current study.

General Procedures
This study was carried out according to the procedures defined 

below. After receiving official approval from the hospital’s director 
and the head nurses of the outpatient clinics after explaining the pur-
pose of the current study, the researcher began data collection with a 
preparatory phase in which all eligible patients attending the vascular 
surgery outpatient clinic during the defined period and treatment 
routine were asked to participate in the present study after describing 
the purpose of the investigation; all participants who agreed to par-
ticipate in the study and met the inclusion criteria signed a written 
permission form.

Following that, all patients who met the inclusion criteria and 
agreed to participate were split into two groups: the research group 
and the control group. The researcher questioned each participant 
individually in the waiting room of the vascular surgery outpatient 
clinic. Instruments I, II, and III were used to gather sociodemo-
graphic information, medical data, knowledge evaluation, and ad-
herence level. The interview lasted between 30 and 45 min. During 
this session, each research group participant’s specific educational 
requirements were identified.

Following the pretest as a baseline, the researcher displayed and 
explained venous ulcer pathophysiology, causes, dangers, and na-
ture of the illness in a personalized session with each participant in 
the study group using colorful visual graphical representations 
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within the leg. The researcher also discussed compression stocking 
fitting and application, handling, cleaning, and usage in the man-
agement and prevention of venous ulcer recurrence, as well as the 
necessity of follow-up. Following the first session, the researcher 
gave a colorful printed pamphlet to each participant in the study 
group. The researcher reinforced the information every 3 months, 
and at the conclusion of the session, the researcher showed all sup-
plied knowledge before revising and reinforcing it based on the 
needs of the participants. In addition, the researcher rectified in-
correct performance and answered questions. The control group, 
on the other hand, got traditional treatment from outpatient clin-

ic nurses and medical personnel. Following that, the patients were 
followed up through the assessment phase, during which all study 
participants from both the study and control groups were assessed 
five times over the course of the study.

The first time was a pretest as a baseline using instruments I, II, 
and III, respectively; the second time was 1 month after the first 
session using instruments II and III, respectively; the third time 
was after 3 months using instruments II and III, respectively; the 
fourth time was after 6 months using instruments II and III, re-
spectively; and the fifth and final evaluation was after 12 months 
from the administration. A comparison of the study and control 

Inclusion criteria: Both genders aged ≥18 years, had previous venous leg ulcers that were completely healed at the
time of data collection, oriented, able to communicate well, and able to follow instructions.

Total of invited cases who met the criteria = 100

4 refused

96 accepted and randomly
allocated into two groups

Response rate = 96%

Study group Control group

Received planned intervention along with routine care (n = 48)

5 withdrawn and 3 missed

Outcome measures were:

• Scores of the total knowledge level
• Scores of adherences to compression therapy
• Ulcer recurrence as reported by the participant

Outcomes were assessed for both study and control groups at pretest (baseline), one month following intervention, and
at 3, 6, and 12 months follow-up

Received planned intervention along with
routine care (n = 40) 

Received routine care only (n = 40)

7 withdrawn and 1 missed

Received routine care only (n = 40)

Fig. 2. Flowchart of the current study.
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groups was performed to assess the influence of nursing educa-
tional interventions on patient understanding, compression treat-
ment adherence, and the recurrence rate of leg ulcers among 
CVLU patients.

Ethical Consideration and Data Examination
The Ethics Committee of Menoufia University’s Faculty of 

Nursing authorized this study (Approval No. 797). After describing 
the purpose of the investigation, all participants provided written 
agreement to participate in the study, and they were guaranteed 
that all gathered data would be kept strictly secret and used solely 
for the purpose of the study. Participation in the study was totally 
optional and anonymous, according to the researchers. Partici-
pants were also advised that refusing to participate in the study 
would not have any impact on their care and, as a result, their 
health.

The gathered data were organized, tabulated, and statistically 
analyzed using SPSS software (Statistical Package for the Social 
Sciences, version 19; SPSS Inc., Chicago, IL, USA). The quantita-
tive data’s range, mean, and standard deviation were calculated. 
The χ2 (2) test was used to compare two groups and more for qual-
itative data, which defines a categorical collection of data by the 
frequency, percentage, or proportion of each category.

To compare the means of two sets of parametric data from in-
dependent samples, the Student’s t test was employed. The Mann-
Whitney test’s Z value was used to compare the means of two sets 
of nonparametric data from independent samples. To compare 
more than two means of parametric data, the F value of the ANO-
VA test was determined. To compare proportions and percent of 
change, proportion testing was employed (Z test). To evaluate the 
link between variables, Pearson’s correlation coefficient was em-
ployed (r). The significance level for interpreting the results of tests 
of significance was fixed at p 0.05 [30].

Pilot Study
Prior to the commencement of the main research data collec-

tion, a pilot study on 10 patients was conducted to assess recruit-
ment feasibility and tool use and estimate the required sample size. 
Because there was no variation in the recruitment method, par-
ticipants who took part in the pilot study were included in the main 
study sample. The results of the pilot study proved that the inves-
tigation was viable.

Results

Description of the Study’s Patient Sample
Concerning the characteristics of the entire studied 

sample (n = 80), the age ranged from 40 to 57 years, males 
were a high percentage of participants (61.3%), single 
(92.5%), educated (70.1), employed, and working (75.1%), 
BMI ranged from 22.10 to 30.50, wore compression stock-
ings below the knee, and had diabetes (52.5%). At base-
line, there was no significant difference between the study 
and control groups in terms of all sociodemographic and 
medical parameters (p value >0.05), as shown in Table 1.

Comparison between the Study Findings and Control 
Groups before and after Intervention
Table 2 shows that virtually all of the individuals in the 

study and control groups had inadequate knowledge lev-
els before the pretest and after 1 month (95%, 97.5%, 
100%, and 100%, respectively). Furthermore, there was 
no statistically significant difference between the two 
groups at the pretest level of knowledge and after 1 month 
(p value >0.05). At 3, 6, and 12 months, there was a sub-
stantial difference between the two groups (p value 0.05). 
Furthermore, a substantial change in the mean value of 
overall knowledge scores was detected among the study 
group after 12 months compared to the pretest. However, 
the control group’s mean value changed only a little. As a 
consequence, in terms of general knowledge scores 12 
months after the pretest, there was a substantial differ-
ence between the study and control groups (p value 0.05).

Adherence Scores between Study and Control Groups 
before and after the Test during Follow-Up
Table 3 shows that there was no significant differ-

ence between the study and control groups in terms of 
adherence during the pretest (p value > 0.05). However, 
there was a significant difference between the study and 
control groups after 1, 3, 6, and 12 months (p value 
0.05). Over 12 months, there was a substantial shift in 
the mean value of overall adherence ratings to compres-
sion therapy among the study group compared to the 
pretest. However, the control group had a poor adher-
ence score. As a result, there was a significant difference 
between the study and control groups in terms of over-
all adherence scores 12 months after the pretest (p value 
0.05).

Table 4 shows that there was a good relationship be-
tween total knowledge scores and adherence in individu-
als suffering from CVLUs in the study group, with a high 
significant statistical difference between the study groups 
during pretest and after 1 and 3 months (r = 0.885 at p = 
0.0001, r = 0.774 at p = 0.0001, and r = 0.477 at p = 0.002). 
Figure 3 shows the assessment of the correlation coeffi-
cient of adherence scores at different times.

Recurrence of Leg Ulcers in the Research and Control 
Groups after 12 Months of Educational Interventions
Figure 4 demonstrates that in terms of recurrence of leg 

ulcers, the occurrence of a new ulcer in the same leg as the 
previous ulcer was 5.0% and 15.0% in the study and con-
trol groups, respectively. Furthermore, the frequency of a 
new ulcer at the same place as the previous ulcer was 2.5% 
and 12.5% in the study and control groups, respectively.
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Discussion

The majority of the respondents in this study varied in 
age from 40 to 57 years, with a mean of 48.253.99, and 
male was the dominating gender. This conclusion is sim-
ilar to the findings of Mahmoud et al. [31], who discov-
ered that the majority of their investigated patients were 
men between the ages of 40 and 60. Also, Žulec et al. [32] 
and Kirsner et al. [33] found that VLU occurred among 
the elderly and verified that the majority of their cases 
were men.

This was in contrast to previous findings by Kreft et al. 
[34] and Jeanmonod et al. [35] who reported that the ma-
jority of their sample was composed of elderly females. 
The comparison of the study and control groups’ so-
ciodemographic characteristics indicated no significant 
differences at baseline that might have influenced the 
findings; this implies that the two study groups were ho-
mogeneous. This finding demonstrated that the patient 
characteristics of both groups were comparable to those 
in prior studies that assessed educational intervention in 
VLU patients [36].

Table 1. Sociodemographic and medical characteristics of the studied patients with CVLU

Variables The studied patients with CVLU (n = 80) χ2

p value
Study group (n = 40) Control group (n = 40) Total (n = 80)

n % n % n %

Sex
Male 26 65.0 23 57.5 49 61.3 0.474
Female 14 35.0 17 42.5 31 38.8 0.491

Age, years
Range 40–57 40–57 40–57
Mean ± SD 47.65±3.61 48.85±4.31 48.25±3.99
t test 1.350
p value 0.181

Marital status
Single 36 90.0 38 95.0 74 92.5 0.721
Widowed 4 10.0 2 5.0 6 7.5 0.396

Occupation
Worker 16 40.0 13 32.5 29 36.3
Employee 14 35.0 17 42.5 31 38.8 1.653
Not working 9 22.5 10 25.0 19 23.8 0.647
Retired 1 2.5 0 0 1 1.3

Educational level
Illiterate 12 30.0 12 30.0 24 30.0
Primary 14 35.0 11 27.5 25 31.3 2.78
Secondary 7 17.5 13 32.5 20 25.0 0.395
High education 7 17.5 4 10.0 11 13.8

BMI
Range 22.10–30.30 22.10–30.50 22.10–30.50
Mean±SD 24.92±1.98 25.06±2.08 24.99±2.02
t test 0.295
p value 0.769

Presence of comorbidities
Diabetes 24 60.0 18 45.0 42 52.5 2.590
Hypertension 14 35.0 21 52.5 35 43.8 0.274
DVT 2 5.0 1 2.5 3 3.8

Type of compression
Stocking 38 95.0 35 87.5 73 91.3 1.409
Bandage 2 5.0 5 12.5 7 8.8 0.235

Compression level
Thigh 0 0 3 7.5 3 3.8 3.117
Below the knee 40 100 37 92.5 77 96.3 0.077



Impact of Educational Nursing 
Intervention on Venous Leg Ulcers

127Ocul Oncol Pathol 2022;8:120–132
DOI: 10.1159/000521054

Furthermore, the study’s findings revealed that there were 
no statistical differences in terms of medical features between 
the two groups, with the majority of them wearing compres-
sion stockings below the knee. Cataldo et al. [37] conducted 
prior research in which they examined the medical reasons 
for and the usage of elastic compression stockings to measure 
patient adherence to therapy. Similarly, the majority of pa-
tients were found to be wearing compression stockings. This 
could be explained by the fact that in the current study, com-
pression stockings were the most readily available and cost-
effective type of compression treatment. This finding is con-
sistent with the findings of Nelson et al. [38], who found that 
participants may choose the type of compression based on 
clinical preferences, cost, and compliance.

In terms of knowledge, the present study found that vir-
tually all of both groups had a low level of understanding at 
the start. However, there was a significant statistical differ-

ence between them at 3, 6, and 12 months after the educa-
tional intervention was delivered, with a decent degree of 
knowledge within the research group. This finding is con-
sistent with the findings of Mahmoud et al. [31], who stated 
that the majority of the studied subjects had a satisfactory 
level of knowledge following nursing instructions, with a 
highly statistically significant difference between the study 
and the control group in terms of patient knowledge. Gon-
zalez [39] observed that while evaluating the impact of a 
patient education intervention on knowledge and venous 
ulcer recurrence, the patient’s knowledge levels during as-
sessment were greater than those at baseline. One probable 
explanation is that the researcher presented information 
using a graphical board, which has been rigorously shown 
by Clarke-Moloney et al. [40] to enhance VLU information 
delivery with the exclusion of individuals with cognitive im-
pairment. Another possible explanation is that the re-

Table 2. Comparison of level of total knowledge scores between study and control groups before and after intervention during follow-up 
(n = 80)

Total knowledge level at different 
times of assessment

Total knowledge level among the studied patients with chronic 
venous leg ulcer (n = 80)

χ2 p value

study group (n = 40) control group (n = 40)

n % n %

Pretest
Poor (20–41) 38 95.0 40 100

0.359Fair (42–52) 1 2.5 0 0 2.051
Good (53–63) 1 2.5 0 0

After 1 month
Poor 39 97.5 40 100
Fair 1 2.5 0 0 1.013 0.314
Good 0 0 0 0

After 3 months
Poor 31 77.5 40 100
Fair 8 20.0 0 0 10.141 0.006*
Good 1 2.5 0 0

After 6 months
Poor 1 2.5 40 100
Fair 36 90.0 0 0 76.098 0.0001*
Good 3 7.5 0 0

After 12 months
Poor 0 0 40 100
Fair 32 80.0 0 0 80.000 0.0001*
Good 8 20.0 0 0

χ2 = 179.567 χ2 = –
p value = 0.0001* p value = –

Change of total knowledge scores  
after 12 months vs. pretest

−3.00: 36.00 2.00: 18.00 Z test
0.0001*29.58±8.50 10.45±3.45 6.540

* Statistically significant.
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searcher reinforces information every 3 months and dis-
tributes brochures, as investigated by Protz et al. [22] for 
improving VLU patient understanding. This was empha-
sized throughout the approach, and the researcher only 
showed these procedures to the study group. This discovery 
backed up the original research idea.

In terms of adherence, the findings of this study show 
that there was a significant increase in total adherence 
scores to compression therapy in both groups over 12 
months compared to the pretest, with highly statistical dif-
ferences between study and control groups at 1, 3, 6, and 12 
months after intervention. In line with the current findings, 
Heinen et al. [14] discovered that there was an increase in 
adherence in both groups after 18 months of developing 
and evaluating a counseling program aimed at improving 
adherence to compression therapy and physical activity for 
patients with VLUs (from 27% to 45% in the intervention 
group and from 37% to 46% in the control group).

Table 3. Comparison of adherence scores between study and control groups before and after test during follow-up (n = 80)

Total adherence level at different 
times of assessment

Total adherence level among the studied patients with CVLU  
(n = 80)

χ2 p value

study group (n = 40) control group (n = 40)

n % n %

Pretest
Low adherence 1 2.5 0 0

4.211 0.122Moderate adherence 36 90.0 40 100
Good adherence 3 7.5 0 0

After 1 month
Low adherence 0 0 24 60.0

36.364 0.000*Moderate adherence 30 75.0 15 37.5
Good adherence 10 25.0 1 2.5

After 3 months
Moderate adherence 10 25.0 38 95.0

40.833 0.0001*Good adherence 30 75.0 2 5.0
After 6 months

Moderate adherence 1 2.5 28 70.0
45.592 0.0001*Good adherence 21 52.5 12 30.0

Full adherence 18 45.0 0 0
After 12 months

Moderate adherence 0 0 27 67.5
51.310 0.0001*Good adherence 16 40.0 13 32.5

Full adherence 24 60.0 0 0

χ2 = 167.924 χ2 = 138.40
p value = 
0.0001*

p value = 0.0001*

Change of total adherence scores 
after 12 months vs. pretest

1: 16 −1: 10 Z test 0.0001*
11.60±3.41 4.80±2.63 6.629

Total adherence levels: low (<25%) (8–15), moderate (25%–50%) (16–23), good adherence (50%–75%) (24–31), and full adherence 
(>75%) (≥32). * Statistically significant.

Table 4. Correlation between total scores of knowledge and 
adherence of the study group patients with CVLU before and after 
intervention (n = 80)

Total adherence 
scores at different 
times of assessment

Correlation of total scores among the 
study group patients with CVLU (n = 80)

total knowledge scores of the study 
group (n = 40)

r p value

Pretest 0.885 0.0001*
After 1 month 0.774 0.0001*
After 3 months 0.477 0.002*
After 6 months 0.296 0.063
After 12 months 0.290 0.069

Study group = patients attended educational intervention on 
compression therapy adherence. Control group = patients did not 
attend educational intervention on compression therapy adherence. 
r = correlation coefficient. * Statistically significant.
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One of the most plausible explanations for this is that 
the baseline profile of both groups in the current research 
was homogeneous. These findings are consistent with 
those of Edwards et al. [41], who discovered that only 27% 
of VLU patients utilize compression stockings and relat-
ed this to the patients’ lack of awareness. These data pro-
vide credence to the second study hypothesis.

The current study discovered a positive relationship 
between total knowledge scores and study group adher-
ence, with a highly significant statistical difference be-
tween study samples during the pretest and 1 and 3 months 
later (r = 0.885 at p = 0.0001, r = 0.774 at p = 0.0001, and 
r = 0.477 at p = 0.002). This conclusion is consistent with 
findings in the literature by Moffatt et al. [42] that showed 
nonadherence to treatment is related to the patient’s lack 
of awareness and comprehension of his or her illness and 
the function of compression therapy treatment.

In terms of leg ulcer recurrence, the current study found 
that at 12 months after the educational intervention, the 
ulcer recurrence rate in the study group was lower than that 
in the control group. This finding is consistent with the 
findings of the Health Quality Ontario Series (2019), which 
discovered that in one RCT, people assigned to the com-
pression stocking group had a significantly lower recur-
rence rate at 12 months than people assigned to the control 
group (risk ratio 0.43, 95% CI: 0.27–0.69; p = 0.001). Similar 
to prior findings, O’Brien et al. [43] showed in an RCT that 
by teaching the patient, the recurrence rate was decreased 

from 36% to 4% within 1 year (log rank test = 8.28, p = 
0.004). In contrast to previous findings, Finlayson et al. [44] 
found that almost half of the patients (44%) suffered an ul-
cer recurrence within a year of healing. This finding might 

0

0.2

0.4

0.6

0.8

1

Pretest

After one month

After 3 months

After 6 months

After 12 months

Total adherence scores at different times

■ Pretest
■ After one month
■ After 3 months

■ After 6 months
■ After 12 months

r

100

90

80

70

60

50

40

30

20

10

0Pa
tie

nt
s w

ith
 c

hr
on

ic
 v

en
ou

s l
eg

 u
lc

er
, %

Leg remained healed New ulcer occurred
at the same leg as

the last ulcer

New ulcer occurred
at the same site as

the last ulcer

92.50%

85.00%

5%

15.00%

2.50%

12.50%

■  Study group (n = 40)
■  Control group (n = 40)

Fig. 4. Comparison of leg ulcer recurrence between study and control groups after 12 months of educational in-
terventions (n = 80).

Co
lo

r v
er

sio
n 

av
ai

la
bl

e 
on

lin
e

Co
lo

r v
er

sio
n 

av
ai

la
bl

e 
on

lin
e

Fig. 3. Assessment of the correlation coefficient of adherence 
scores at different times.



Behairy/MasryOcul Oncol Pathol 2022;8:120–132130
DOI: 10.1159/000521054

be explained by participants in the research group becom-
ing more aware of condition development and advance-
ment in terms of educational intervention. These data pro-
vide credence to the third theory.

The current investigation demonstrates that adher-
ence to compression treatment is related to a lower risk 
of recurrence of leg ulcers. These findings appear to be 
consistent with previous research [45, 46], which discov-
ered that patients exposed to a structured concordance 
program delivered by nurses were nine times less likely to 
develop a leg ulcer within a year than patients who re-
ceived usual care. In line with the current study’s findings, 
Clarke-Moloney et al. [40] reported in their study com-
paring compression stockings for ulcer recurrence and 
patient compliance that the recurrence rate was 16% at 1 
year with 89% reported adherence and nonadherence as-
sociated with a higher risk of recurrence (p 0.0001), with 
the lowest recurrence seen in the highest compliancy. 
Furthermore, these findings are consistent with those of 
previous research. One RCT by Ontario [47] discovered, 
for example, that the risk of recurrence was six times 
higher in those who did not wear compression stockings 
than in those who did. Furthermore, a single-arm cohort 
study discovered that the recurrence rate was much high-
er in those who did not wear or wore compression stock-
ings (79%) compared to those who did (40%).

Nursing Implications

The study’s findings have consequences for doctors 
and nursing research. Every vascular surgery clinic 
should have dedicated nurse-led teaching and follow-up 
services. A professional nurse is required for VLU pa-
tients to participate in intervention. Education on leg ul-
cers should be included into nursing practice, raising 
nurses’ understanding of the nature of leg ulcers as a 
chronic illness and the skills needed for preventative 
treatment methods. It will also be useful to raise aware-
ness of VLUs as a chronic illness and establish services 
that offer patients adequate follow-up during ulcer-free 
times. In addition, family and caregivers should be in-
volved in the patient’s instructional session. More focus 
should be made in future studies on patients’ self-effica-
cy and quality of life. Further research should look into 
different intervention techniques for preventing VLU re-
currence and overcoming nonadherence to therapy. This 
study needs to be repeated with a bigger sample from 
diverse settings in numerous clinics in order to general-
ize the findings.

Conclusion

The current study revealed that patients with CVLU 
had a lack of understanding of their illness as a result of 
their treatment. The findings of this study demonstrated 
the need for educational nurse intervention for patients 
with CVLUs, as well as the relevance of patient education 
in terms of adherence to compression therapy. Using 
compression stockings and wearing them regularly in pa-
tients who have healed VLUs may help to reduce their risk 
for recurrence. Finally, the outcomes of the study lend 
support to the three research hypotheses that were tested.
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