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Abstract: Background: Diabetic foot ulcer has become a major chronic health problem worldwide,
described as an infection, ulceration, lead to tissue breakdown, resulting in morbidity and possible
amputation. Negative pressure wound therapy represents a significant technological advancement
in wound healing. Purpose was to determine efficacy of negative pressure wound therapy versus
conventional moist wound dressings on wound healing and patient satisfaction among diabetic foot
ulcers patients. Design: A quasi-experimental research design was utilized. Setting: Study was
carried out at general surgical department of El-Menshawy Hospital which affiliated to Ministry of
Health —Tanta - Gharbia Governorate. Sample: A convenience sample of 60 adult patients with
diabetic foot wound were selected and divided alternatively and randomly into two equal groups
(30 study -30 control).Instruments of the study: Three instruments were used for data
collection:Structured interview questionnaire, Bates-Jensen wound assessment tool (BWAT), The
short assessment of patient’s satisfaction (SAPS).Results: There was highly statistically significant
difference in wound healing among study group than control group regarding total mean scores of
BWAT assessment .The mean total BWATscores of the study group assessed at first week, second
week and third week were(50.50+8.67,37.03+11.09 &19.96 + 9.04 respectively) while the total
mean score of the control group were (50.73 £ 8.63, 48.96 = 9.83&47.43 + 11.18 respectively).
Majority of the study group of the current study were satisfied with negative pressure wound
therapy. The mean total satisfaction score of the study group was 38.70 + 1.85 ranging from 34 to
43 and all 30 (100.0%) patients were very satisfied. compared by the majority (83.3%) of the control
group were dissatisfied. Conclusions: Negative pressure wound therapy was safe and effective on
wound healing and didn’t cause any side effects, accelerate wound healing and increase patient’s
satisfaction. Recommendations: Negative pressure wound therapy should be used as an alternative
therapy for wound healing as it safe, cost effective, accelerate wound healing, promote patient

satisfaction and decrease length of hospital stay for patients with diabetic foot ulcer.
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Introduction

Diabetic  foot ulceration (DFU)
represents a significant global health
concern.  There is  compelling
epidemiological evidence indicating an
increased mortality rate in individuals
with diabetic foot syndrome. It can be
defined as a group of syndromes in
which neuropathy, ischemia, and
infection lead to tissue breakdown,
resulting in morbidity and possible
amputation  (Chowdhury, et al
;(2024).In  a meta-analysis  study
reported that 6.3% of the total diabetes
mellitus (DM) patients worldwide had
DFUs. North America has the highest
prevalence (13.0%), followed by Africa
(7.2%) and Asia (5.5%). In Egypt, 6.1%
to 29.3% of diabetes patients have
diabetic foot ulcers (Chen, et al; 2021).
Wound healing is a highly orchestrated
process, which commences with
getting rid of debris and combating
infection .Nevertheless inflammation
clears the wound area for angiogenesis
to increase wound site blood flow.
Subsequently, the wound heals throug
deposition  of  granulation tissue,
contraction and maturation. As one of
these steps fails; the wound becomes
unable to heal efficiently (Branch, ;
2023).

Wound dressings represent the most
fundamental and prevalent form of
treatment. Despite their indispensable
role in the management of DFU, other
modalities have demonstrated superior
efficacy when used in conjunction with
or as an alternative to wound
dressings(Mohd et al., 2020).Negative
pressure  wound therapy (NPWT)
represents a significant technological
advancement in the field of wound

healing. It is one of the most effective
and widely utilized interventions for
problematic wounds, particularly in
acute and chronic wound care settings
(Leek et al., 2024). The NPWT system
was developed in the 1990s in Germany
and the United States, has been widely
adopted for the treatment of DFUs
(Maranna et al.,, 2021). It has been
demonstrated to cause mechanical
stress in the wound bed, removing
healing inhibitors and excess tissue
fluid from the extravascular space
(Rayman, et al., 2020) .

Moreover, NPWT reduce tissue edema
and promote cell and granulation tissue
growth by increasing the peripheral
microcirculation blood flow during
the early stages of  wound
inflammation; eliciting local
oxygenation to the wound edges,
which accelerate granulation tissue
formation and the healing process is
provoked by  creating negative
pressure around the wound, lowering
the pressure over the wound than in
the atmosphere, which pulls the
wound edges together (Qiu, et al ;
2024) & (Seth,et al ; (2024). NPWT
delivers  subatmospheric  pressure
between —50 and —175 mmHg through
a non-disposable pump with an attached
disposable canister, which is used to
collect and manage high volumes of
exudates (Topuz, et al., 2023).

The application of lower negative
pressure is more beneficial when
treating diabetic wounds due to NPWT
inducing hypoperfusion to the tissue
vicinity to the wound, especially
prominent the subcutaneous tissue,
resulting in minimal ischemic tissue
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damage. The process mapping
highlights how NPWT allows a
reduction of hospitalization days
compared with standard dressing.
NPWT protects the incision from
external contamination, helps to hold
incision edges together, removes fluid
and infection materials (Wu, et al.,
2023) & (Tang, et al ;(2024).

Patient satisfaction is a significant and
frequently utilized indicator for
assessing the quality of healthcare. It
impacts the clinical outcomes and the
incidence of medical malpractice
claims. It affects the timely, efficient,
and patient-centered delivery of quality
health care, which is a crucial aspect of
the healthcare system. It is an extremely
efficacious indicator for measuring the
success of physicians and medical
facilities. The concept of patient
satisfaction with care has been
described as multidimensional. It is
considered an important outcome in
healthcare, as it facilitates patient
cooperation  with  care, thereby
increasing patient involvement in their
treatment (Perveen et al., 2024) .

A positive correlation has been
identified between patient satisfaction
and the effects of negative pressure
wound  therapy, which include
discomfort and pain, are two key factors
that patients experience during the
course of their treatment. A significant
number of patients report a reduction in
pain and discomfort during NPWT in
comparison to traditional dressing
changes, which contributes to an
increase in satisfaction. Additionally,
there is a notable decrease in the
number of dressing changes required.
NPWT systems necessitate a reduction

in the number of dressing changes,
which can improve convenience and
comfort for patients, thereby enhancing
the quality of their experience (Allen, et
al., 2024).

Faster recovery: Quicker healing times
lead to improved quality of life and
reduced anxiety regarding  the
condition, which can positively impact
patient satisfaction. Perceived care
quality,the advanced technology of
NPWT can enhance patients' perception
of care quality, making them feel they
are receiving state of the art treatment.
Overall, NPWT is beneficial for
diabetic foot patients, promoting
effective  wound healing  while
improving patient satisfaction through
better pain management, convenience,
and  expedited recovery.  The
combination of these factors makes
NPWT a valuable option in managing
diabetic foot ulcers (Bhardwaj, et
al;2024)

The nurse has an important roles, she is
considered the corner stone for
promotion of wound healing through
assessing the patient conditions,
planning patients care, and providing
efficient care for respiratory and
circulatory maintaining
mobility, restoring the patients
emotional and physical capacity,

systems

nutritional balance status, wound care
and prevention of infection. To promote
healing of wound, the nurse has two
main responsibilities toward the
patients to enhance wound healing
primarily through the assessment of
wound site, size, depth, edge
surrounding area necrotic tissue and
exudates (Kinoro, ;2023).
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Secondary responsibility is through
caring for the wound. The dressing of
wound has many techniques this puts a
burden on the nurse to decide which
technique is best to use for the patients.
Nurses play a critical role in the
management of wounds during
Negative Pressure Wound Therapy
(NPWT). Their responsibilities
encompass several key areas to ensure
effective  treatment and promote
optimal healing outcomes.
(Kinoro2023) & (Olutoye, et al ;2024).

Significance of the study

Negative pressure wound therapy
(NPWT) is a relatively new technology
to manage acute and chronic wounds.
NPWT is a non-invasive technique by
which negative pressure is delivered
uniformly to a wound. Growing
research suggests that negative pressure
wound therapy helps to promote wound
healing and enhance  patient's
satisfaction. In addition, it's hoped that
current study open the door for
evidence-based practice to evaluate
efficacy of negative pressure wound
therapy versus conventional moist
wound dressings on wound healing and
patient satisfaction.

Purpose of the study

To determine efficacy of negative
pressure  wound therapy  versus
conventional moist wound dressings on
wound healing and patient satisfaction
among diabetic foot ulcers patients.

Research hypothesis

than patients who received
conventional moist wound dressings.
Patients who received negative
pressure dressing as wound therapy

have rapid wound healing and patient
satisfaction

Methods

Design :

A quasi-experimental research design (
study and control group) was utilized
to achieve the purpose of this study.

Setting

The study was conducted at inpatient
surgical department of EI-Menshawy
Hospital which affiliated to Ministry of
Health —Tanta - Gharbia Governorate.

Sampling:

A convenience sample of sixty adult
patients with diabetic foot ulcer wound
were selected and divided alternatively
and randomly into two equal groups,
30 patients for each group (study —
control).

= Study group (1): Diabetic foot
patients received negative pressure
dressing as wound therapy.

= Control group (IT): Diabetic foot
patients received traditional
dressing according to hospital
policy.

Inclusion criteria:

= Adult Patients (20 - 55 years).

= Diabetes mellitus type I1.

= Random blood sugar levels should
range from 80- 200.

= Patients should be fully conscious.

= Patients who had diabetic foot
wounds.

= Grade III and IV of diabetic foot
ulcer according to  Wagner
classification.
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Exclusion criteria:

= Patients who had untreated
underlying osteomyelitis because
those patients had wounds infection
and bone erosion.

= Patients who had dry gangrene due
to ischemia as those patients have a
lack of blood circulation and this
hinders the work of VAC.

= Patients who had wounds resulting
from electrical, chemical, or
radiation burns and those with
collagen vascular disease, as the
study only on diabetic foot ulcer
patients.

= Patients who had any life
threatening diseases as cancer or
have exposed arteries or veins
malignancy within wounds because
it risks tumor spread, bleeding and
delays appropriate  oncological
treatment.

= Q@Grade I, II, V of diabetic foot ulcer
according to Wagner classification,
as those grades I, II not need
negative pressure wound therapy
and grade V need amputation.

Sample size

Based on the previous studies that
examined the effect of NPWT on
wound healing which found significant
differences. The average sample size
was 60 to achieve 80% power to detect
this difference with confidence level
95% based on this formula
» N=Z2pqle’
» 7’ = is the desired confidence level
is 95%.
= ¢ = is the desired level of precision
0.05.

= p=is the estimated proportion of an
attribute that is present in the
population.
= g=isl-p.
Instruments:

For collecting the necessary data and
achieving the purpose of the study three
instruments were utilized by the
researcher. These Instruments were:

Instrument one: Structure interview

questionnaire:

It was developed by the researcher to

assess  biosocial-demographic  data

which includes four parts:

= Part 1: Socio-demographic data: It
contained questions related to
patient's age, gender, occupation,
education, income, residence and
marital status etc.....

= Part 2: Medical data: It contained
questions about past and present
medical history, diagnosis, previous
duration of hospitalization, family
history and allergy to medication.
Laboratories investigations as
random blood sugar (RBS) and post
prandial glucose.

= Part 3: Clinical status of the
patients: It contained questions
related to patient's weight, height,
body mass index (BMI), vital signs,
and clinical data included date of
admission, onset of ulcer, ulcer site,
prescribed  treatment, = Smoking
history.

= Part 4: Photographic pictures: It
contained pictures that were taken to
assess diabetic foot ulcer healing.
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Instrument two: Bates-Jensen

Wound Assessment Tool (BWAT):

It was developed by Bates-Jensen in
1990 and revised in 2001. It was a valid
and reliable tool that was used to assess
and monitor healing of all types of
wounds. Bates-Jensen consists of
thirteen assessment parameters which
include size, depth, edges,
undermining, necrotic tissue type,
necrotic tissue amount, exudates type,
exudates amount, skin color, edema,
induration, granulation and
epithelialization ( Bates-Jensen et al
;2019).

Scoring system

Each item was scored 1 to 5, with 1

being the best for that attribute. After

each item was assessed and scored, the

13 sub scores were summed to get a

total score. An additional asset of

BWAT was using the score to measure

wound severity. This was important,

since the goal of wound care was to

reduce wound severity. The total

BWAT scores were divided into four

severity categories:

= A score from 13- 20 indicated
minimal severity.

= A score from 21— 30 indicated mild
severity.

= A score from 31- 40 indicated
moderate severity.

= A score from 41— 65 indicated
extreme severity.

Instrument three: The short

assessment of patient’s satisfaction
(SAPS)

It was adopted from Hawthorne et al.,
(2006) and modified by researcher to

assess patient’s satisfaction with their
treatment ,explanation of treatment
results , doctor / nurse care,
participation in medical decision
making ,respect by doctor / nurse , time
with the doctor / nurse, the way of
treatment  ,ignorance by  doctor,
dissatisfaction with some things in care
, if medical care was perfect and
satisfaction with hospital care ,it consist
of 1litems .Responses scales are 5
points Likert scales (Hawthorne, et al
;2000).

Scoring system:

The total score was from (0-44). Less
than 25% (0-11) indicates very
dissatisfied, 25%-50 % (12-22)
indicates dissatisfied, 50%-75% (23-
33) indicates satisfied and more
than75%  (34-44) indicates very
satisfied. The scoring for the statements
8, 9 and 10 will be reversed as it is
negative statement.

Validity of instruments

All the instruments of the study were
tested for face and content validity by a
jury panel of 5 experts in the field of in
medical-surgical nursing and necessary
modifications were done accordingly to
ascertain relevance and completeness.
Content validity index = 98.8%.

Pilot study:

A pilot study was carried prior to data
collection on 10% of the study sample
(6) patients to evaluate the tentative
tools for clarity, applicability, relevance
and feasibility of the tools as well as to
estimate the time needed for data
collection then necessary modifications
was carried out. Data obtained were
excluded from the current study.
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Ethical Consideration.

= A written approval was obtained
from  ethical and  research
committee of the Faculty of
Nursing, Menoufia University.

All participants were informed
about purpose, procedure, benefits
of the study, and then a written
consent was obtained from each
participant.

All participants were informed that
participation in the study was
entirely voluntary and they can
withdraw from the study at any time
without penalty.

Confidentiality and anonymity were
assured through coding all data and
put all papers in a closed cabinet.
The nature of study didn't cause any
physical or emotional harm.

Data collection process:

= Data collection was extended over a
period of 11 months from October
2023 to August 2024.

Patients who agreed to participate in
the study and fulfilled the inclusion
criteria were included in the study.
Each subject of both groups was
interviewed individually by the
researcher.

The included subjects were selected
and randomly divided alternatively
into two equal group (30 patients for
each group):

e Study group: Those patients who
received negative pressure wound
therapy twice a week and the
wound was assessed at 7 th, 14 th,
21st day to monitor wound healing.

e Control group: Those patients
who received traditional dressing
according to hospital policy and

the wound was assessed at 7th,
14th, 21st day to monitor wound
healing.

= The researcher deal with the control

group (IT) firstly then the study
group (I) to avoid the contamination
of data collection. Purpose of the
study was explained to each subject
in both groups.

The data collection was carried out
in four consecutive phases
assessment phase, planning phase,
implementing phase and evaluation
phase.

Assessment& Planning phase

= The purpose of this phase was to

assess patient’s base line data to be
a guide for comparison.

Both groups were interviewed to
assess their bio socio demographic,
medical data, clinical status and
Photographic pictures using first
instrument.

Every patient in each group who
agree to participate in the study and
fulfil the inclusion criteria was
interviewed individually by the
researcher to collect Bio socio
demographic data using part one
and two of instrument one at
surgical department between 8§ am
and 12 pm for 10 minutes, the time
will be away from medical round or
investigation time.

The researcher assessed the wound
for each patient of both groups by
utilizing instrument II (Bates-
Jensen Wound Assessment Tool).
This phase was completed in about
15- 20 minutes then the researcher
proposed a plan based on
assessment of collected data.
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Implementing phase (for the study

group)

In this phase each patient of study group
was interviewed individually or with his
or her family.

The researcher conducted at least three
teaching sessions or more for each
patient according to patient's need and
level of understanding.

The session of Implementation phase
were described as follow:

» The first session: The researcher
provided patients with knowledge
about diabetic foot ulcers (
definition,  causes, clinical
manifestation , risk factors , and
complications)

= The duration of this session was
carried out within 20 — 30 minutes
according to patient's level of
education and understanding.

= The second session: The researcher
refreshed the previous knowledge
and then provided education about
diet for diabetic foot patients; they
should consume a healthy diet that
contains nutrient-dense foods. A
diet that provides adequate protein,
calories, vitamins, and minerals can
help maximize immune function.
This session took 10- 15 minutes.

* The third session: The researcher
refreshed the previous knowledge
and then provided education about
negative pressure wound therapy
(vacuum device) (definition, its
benefits, indications, and its effect
on wound healing).

= Patients in the study group were
interviewed twice a week from 8
A.m to 12 P.m to perform dressing

using negative pressure wound
therapy. The technique of dressing
was:

= Hand washing& preparing the

equipment used in dressing.

Prepare the patient and place him in the
suitable position that facilitates
dressing.

Wear gloves& removing the old
dressing and discard it after assessing
it for colour, amount, odor of
discharge.

Change gloves , after that alcohol hand
rub and wear sterile gloves.

Clean the wound through washing with
normal saline for good visualisation
and assessing the wound.

Squeeze the wound to clean from pus
cells and then make debridement for
any dead tissue using sterile artery and
SCISSOT.

Washing the wound with normal saline
solution 0.9%. Then dry the wound
using sterile dressing

The wound and the area around the
wound were cleaned under aseptic
technique with normal saline solution
0.9%.

A double layer of polyethylene sheets
was held firmly in place over the
wound. It intended to equalize the
negative pressure across the entire
wound surface. The cover creates an
airtight seal over an open wound and
the pump applies the negative
pressure.

Wound dressing aided in transferring
pressure from the pump to the wound
itself.

The researcher assessed wound
healing for the subjects included in the
study after 1 week, 2 weeks and
3weeks.
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= Treatment was initiated when the
patients hospitalized .Wound healing
was considered when discharge
ceased, good circulation and the
wound surface closed.

Telephone number of the researcher
was given to the participants in the
study to communicate and ask
questions about their care at any time.
The level of patient’s satisfaction was
assessed during treatment period using
instrument three.

Control group who used conventional
moist wound dressing during this
study.

All patients underwent detailed
clinical examination and relevant
investigations and the wounds were
assessed , measured with sterile gauze
that measured by a ruler placed beside
the wound

Evaluation phase

= Evaluation of all patients of both
groups was carried out to assess effect
of Negative Pressure Therapy on
wound healing and patient satisfaction
among patients with diabetic foot ulcer
by using all instruments.

Evaluation of the study group was
done using instrument two (Bates-
Jensen Wound Assessment Tool) at
day 7th, 14th , 21st of the intervention
to determine the degree of wound
healing and using the third instrument
(The short assessment of patient’s
satisfaction (SAPS): at the end of the
intervention.

Evaluation of the control group was
done using instrument two Bates-
Jensen Wound Assessment Tool at day
7th, 14th, 21st to determine the degree
of wound healing.

= This phase took about 15-20 minutes

for each subject.

= The comparison was done between

both groups to determine the effect of
Negative Pressure Therapy on wound
healing and patient satisfaction among
patients with diabetic foot ulcer.

= Photographic pictures took at the end

of the first week, two weeks and three
weeks to evaluate the healing process
for both groups. Healing compared
among both groups.

Statistical Analysis

The data collected were tabulated &

analysed using SPSS  software

(statistical package for the social

science) statistical package version 26

on IBM compatible computer. Two

types of statistics were done:

= Descriptive statistics: were

expressed as mean and standard
deviation (X+SD) for quantitative
data or number and percentage (No &
%) for qualitative data.

= Analytic statistics:

1) Pearson Chi-square test (y2): Used
to study association between two
qualitative variables.

2) Fisher's Exact Test: Used to study
association between two qualitative
variables when one of the cells has
expected count less than 5.

3) Student t- test (parametric test):
Used for comparison between two
independent groups of normally
distributed quantitative variables.

4) Mann-Whitney test (non-parametric
test): Used for comparison between
two independent groups of not
normally distributed quantitative
variables.
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5) ANOVA test (parametric test):
Used for comparison between more
than two independent groups of
normally distributed quantitative
variables.

6) Kruskal-Wallis test (non-parametric
test): Used for comparison between
more than two independent groups
of not normally distributed
quantitative variables.

7) Repeated-Measures ANOVA: Used
when we had a single line of data for
each participant, with the repeated
measures entered as separate
variables on that same line (used for
comparison between more than two
related groups of normally
distributed quantitative variables).

8) Spearman correlation: Used for
quantitative variables that were not
normally distributed or when one of
the variables is qualitative.

P-value at 0.05 was used to determine
significance regarding:

e P-value > 0.05 to be statistically
insignificant.

e P-value < 0.05 to be statistically
significant.

e P-value < 0.001 to be highly
statistically significant.

Results

Table (1): Distribution of both study
and control groups according to their
social characteristics. The table shows
that there was no statistically significant
difference between the study and
control groups regarding all socio-
demographic characteristics.

Figure 1: Comparison of Bates-Jensen
wound assessment scores between the
study & control group of the subjects

studied. This figure shows that, the
mean BWAT score of study group
decreased from (50.50+ 8.67to 37.03+
11.09 to 19.96 + 9.04at first, second and
third week respectively) with highly
statistically significant difference (P
value <0.001). Also, mean BWAT
score of control group decreased from
(50.73 + 8.63to 48.96 + 9.83t047.43 +
11.18at first, second and third week
respectively) with no statistically
significant difference (P value >0.05).
There was  highly statistically
significant difference (P value <0.001)
on comparison of mean BWAT scores
of first week with second week, that of
first week with third week and that of
second week with third week either in
the study or the control groups.

Table (2):
healing rate among the study and
control group . This table shows that, at
first week, none of patients in either the
study or control groups had healed

comparison of wound

resolved wound. At second week, 3
(10.0%) of the study group had healed
resolved wound compared to 0 (0.0%)
of the control group with no statistically
significant difference (P value 0.076).
At third week, 26 (86.7%) of the study
group had healed resolved wound
compared to only 2 (6.7%) of the
control group with high statistically
significant difference (P value 0.0001).
Figure (2): comparison of patient
satisfaction between the study and
control group of the studied subjects.
This figure shows that, all 30 (100.0%)
of study group were very satisfied,
compared by the majority (83.3%) of
the control group were dissatisfied.

Table (3): Reveal correlation between
Bates-Jensen wound assessment score
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and Patient satisfaction score. This table
shows that, there was negative
correlation study group
patients’ satisfaction scores& their
BWAT scores and there was a statistical
significant only at second and third
week (P value 0.0001) but no statistical
significant at first week (P value 0.617).

between

Figure (3): correlation between wound
healing rate score and patient’s
satisfaction score. This figure shows
that, there is significant negative
correlation between patients’
satisfaction & their BWAT scores
assessed at first, second and third week
(P value = 0.034).

Table (1): Distribution of both study and control groups regarding their socio-demographic

characteristics
. . Studied groups (n=60)
SOE:::::?;%:ZE:HC Study group (n=30) Control group (n=30) %2 P value
No. | % No. | %
Age (years):
Mean + SD 45.37+£7.526 44.28+7.452 t- test = 0.685
Range 25-54 28 - 55 0.037
Age categories (years):
20 — <30 years 2 6.7 3 10.0
30 — <40 years 8 26.7 6 20.0 0.520 0914
40 — <50 years 14 46.6 15 50.0
50 -55 years 6 20.0 6 20.0
Sex:
Male 14 46.7 13 433 0.067 0.795
Female 16 533 17 56.7
Marital status:
Single 6 20.0 3 10.0
Married 23 76.7 24 80.0 3.021 0.388
Divorced 0 0.0 2 6.7
Widowed 1 33 1 33
Educational level:
Illiterate 3 10.0 3 10.0
Read and write 9 30.0 8 26.7
Primary 8 26.7 10 333 0-424 0.980
Secondary 6 20.0 6 20.0
Higher education 4 133 3 10.0
Occupation:
Working 24 80.0 22 73.3 0.373 0.542
Not working 6 20.0 8 26.7
Type of occupation:
Administrative work 6 20.0 4 133
Handwork 8 26.7 10 333 3.542 0.315
Housewife 10 333 6 20.0
Others 0 0.0 2 6.7
Place of residence:
Rural 16 533 18 60.0 0.606 0.436
Urban 14 46.7 12 40.0
Income:
Enough 6 20.0 10 333 1.364 0.243
Not enough 24 80.0 20 66.7
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Figure 1: Comparison of Bates-Jensen wound assessment scores between the study &control
group of the studied subjects

60
50.5 30.73
50
40
30
20
10
0
first week after wound Two weeks after wound Three weeks after wound
therapy therapy therapy
H Study group = Control group
Table (2): Comparison of wound healing rate among the study and control group
Studied groups
t Control
Healing Rate S U((Iil);i:)';)llp on (;0=3(g);0ul) %2 P value
NO. % NO. %
First week:
Healed resolved wound 0 0.0 0 0.0 NS NS
Not healed 30 100.0 30 100.0
Second week:
Healed resolved wound 3 10.0 0 0.0 3.158 0.076
Not healed 27 90.0 30 100.0
Third week:
Healed resolved wound 26 86.7 2 6.7 9.25 0.0001
Not healed 4 13.3 28 93.3 HS
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Figure (2): comparison of patient satisfaction between the study and control group of the studied

subjects
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Table (3): Correlation between Bates-Jensen wound assessment score and Patient satisfaction

score.

Patient satisfaction with wound healing

Study group (n=30) Control group (n=30)
Bates-Jensen wound r R
t . .
assessmen (spearmz.m S P value (spearmz.ln S P value
correlation correlation
coefficient) coefficient)
First week after wound 0.095 0.617 0.636 0.0001 HS
therapy
Second week after wound -0.978 0.0001 HS 0.625 0.0001 HS
therapy
Third k aft d
frd week atter woun -0.706 0.0001 HS 0.655 0.0001 HS
therapy
HS= Highly Significant
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Figure (3): Correlation between wound healing rate score and patient’s satisfaction score.
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Discussion

Diabetic foot disease is one of the most
serious complications of diabetes and is
a huge burden for patients and the
healthcare system. The management of
DFUs is considered a major issue for
vascular surgeons, especially for bigger
and deeper wounds, as they take a long
time to heal and put the patient at risk of
recurrent  infections and  major

amputation. The principal elements for

managing  DFUs  include  the
debridement of necrotic and infected
tissues; treatment of infection;

revascularisation, if needed; offloading,
when necessary; and wound dressings.
Wound care is a prevalent and often
challenging responsibility. Dressing is
an essential component of wound
management.  Throughout history,
dressing  techniques have  been
consistently assessed and analyzed
because of their importance in
facilitating wound healing and potential

332

effectsNPWT has been shown to be

effective and safe in multiple
randomised controlled studies James, et
al (2019).

Numerous studies indicate that NPWT
is an efficient and safe method for
improving leg wound healing and
promote patient satisfaction (Révész et
al., 2022). Hence, the purpose of the
present study was to determine efficacy
of negative pressure wound therapy
versus conventional moist wound
dressings on wound healing and patient
satisfaction among diabetic foot ulcers
patients.

This result may be interpreted on the
basis that most families in rural areas
have some factors that expose them to
infection sources such as walking bare
foot, This may expose their feet to harm
and lead to the development of foot
ulcers, poor sanitation and lack of

access to health services and This result
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may be interpreted that most families in
rural areas delayed in seeking medical
care routinely or made any screening
tests due to a lack of awareness.

As regard length of stay in hospital, it
was demonstrated that nearly one third
of both groups had previous
hospitalization and length of stay was
more than three days in one quarter of
the study group and minority of the
control group. The result was
incongruent with (Seol et al 2024) who
reported that length of hospital stay was
longer than five days in for minority
both groups This may be related to the
different commitment or follow up of
the patients with the needed instructions
or treatment and regimen of the disease
related to the disease. Also, it depends
on many other factors.

Regarding Bates-Jensen ~ wound
assessment scores, the research findings
illustrated  that there were no
statistically  significant  difference
between the study and the control
groups at the first week ( p value 0.917)
and there were highly statistically
significant difference between the study
and the control groups regarding mean
total BWAT scores assessed at second
and third week (p value <0.001).These
results was in the same direction with
Gupta et al;(2022), who reported a
significant decrease in BWAT score
after 48h of NPWT application
indicated that The Bates-Jensen Score,
significantly decreased from 32.59 to
23.5 after the first NPWT session, the
average post-NPWT score when
compared with pre-NPWT score had a
mean reduction of about 3.4 which was
clinically discernible and statistically
significant confirming the NPWT

device's safety and effectiveness for
managing complex wounds.

On the other hand, Liu et al (2018) who
disagreed with these findings and
concluded that there is some low
certainty evidence that NPWT increases
the number of wounds healed compared
with traditional dressings, and may
reduce the time it takes wounds to heal.
From the researcher point of view, this
may be explained on the basis of the
study group who received the
intervention make the difference in
wound healing that begin to appear after
two weeks from the application of
NPWT that improve dermal blood flow
through vasomotor mediators leads to
wound contraction and size reduction
removes excess wound fluid that not
only reduces edema but also enhances
local blood and nutrient flow. A higher
total score of Bates-Jensen wound
assessment tool (BWAT) indicated a
more severe wound condition
Regarding domains of Bates-Jensen
wound assessment scores (BWAT), the
present study showed that significantly
improvement in all domains as size,
depth, necrotic tissue type and amount,
exudate type and amount, granulation
tissue and epithelialization and in the
total score than control group in first,
second and third week. This finding was
in accordance with the current finding
was in same line with Gupta et al.
(2023), who stated that there was
reduction in necrotic area in the range
of one to twenty five percent in the
studied patients, thus implying that the
necrotic profile significantly declines
after forty eight hours of negative
pressure wound application.
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Also, Bishara et al 2021 who support
the current findings that the use of
NPWT enabled a significantly higher
proportion of patients to reach complete
ulcer healing in a shorter time and led to
a significant reduction in all wound
assessment variables. It can be
explained on the basis that NPWT
induces hypoperfusion to the tissue
vicinity to the wound, especially
prominent the subcutaneous tissue,
resulting in minimal ischemic tissue
damage. This is why the application of
lower negative pressure iS more
beneficial when treating diabetic
wounds

Regarding the total satisfaction score of
the study group, the result of the present
study revealed that the mean total
satisfaction score of the study group
was high and all patients were very
satisfied regarding wound healing
compared by the majority of the control
group were dissatisfied. This result was
in the same direction with, Lone et
al.,2014 found that significantly higher
percentage of patients in the VAC
therapy group rated their satisfaction as
excellent compared to those in the
traditional dressing. The current result
was consistent with Miyanaga et al
(2022) who said that NPWT facilitated
wound healing and helped them cope
with their inconveniences, thereby
improving their lives and their
satisfaction. Patients reported tolerate
the device while feeling attachment and
gratitude towards the device and the
medical staff for helping them heal.
Vaidhya et al 2015 results were in the
same direction with the current result
and reported that NPWT could
accelerate granulation formation in

comparison to standard dressing
changes.

Concerning correlation between Bates-
Jensen wound assessment and Patient
satisfaction with wound healing, the
result of the current study showed that,
there was negative correlation between
study group patients satisfaction scores
& their BWAT scores that was a
statistically significant at second and
third week only and it was not
significant at the first week. This
finding was matched with, Malini et al.,
(2024) who reported that after daily
manual  vacuum-assisted  closure
technique of wound treatment for 21
days in diabetic ulcers; there was
significant reduction in the Bates—
Jensen Wound Assessment Tool scores.
The use of the manual vacuum-assisted
closure technique in wound treatment
demonstrated significant improvements
in diabetic ulcers which enhanced
patient satisfaction and hospital stay.
From the researcher point of view, It
may be attributed to that the effect of
negative pressure on wound healing that
was not appear or make the required
effect on the first week but appear at
second and third week and improved
the healing of the wound resulted in
increased patient’s satisfaction and
reduction in the Bates—Jensen Wound
Assessment score.

The application of treatment of DFUs
with NPWT offer the advantages of
faster removal of infectious material,
better preparation of the granulated
wound bed and more rapid healing,
therefore reducing the risk of major
amputation. From the forgoing
discussion it can be concluded that the
application of negative pressure wound

334 Menoufia Nursing Journal, Vol. 10, No. 2, Apr 2025



Efficacy of Negative Pressure Therapy on Wound Healing and Patient s
Satisfaction among Patients with Diabetic Foot Ulcer

therapy improves and accelerate wound
healing, and
satisfaction.

increase  patient’s
In conclusion, the study findings
support the hypothesis that patients
managed with NPWT experience better
healing processes compared to those
who receive conventional wound
management. NPWT demonstrated
superior morphological parameters for
diabetic foot ulcers and facilitated a
shorter healing period compared to
conventional dressing techniques. This
study highlights the importance of
expanding the use of NPWT in diabetic
foot wound management to accelerate
healing and mitigate complications.

Conclusions

Based on the findings of this study, it

can be concluded that:

= Negative pressure wound therapy
(NPWT) exhibits more rapid wound
healing and accelerated it. In
addition to its effect in treating
infected diabetic foot ulcers (DFUs)
as NPWT proved to increase healing
rate of ulcers, along with reducing
ulcer size, rapid elimination of
wound odor, reduce the amount of
exudates, sterilize the wounds from
microbes ,improves all domains of
Bates-Jensen wound assessment
scores(BWAT),and improve the
granulation and epithelialization of
the wound, and reducing major and
minor amputations among study
group than control group.

= QOverall, negative pressure wound
therapy was safe and effective, cost—
benefit didn’t cause any side effects,
thus decrease length of hospital stay
and increase patient's satisfaction.

Recommendation:

Based on the findings of the current

study, the following recommendations

are derived and suggested:

= Negative pressure wound therapy
should be used as an alternative
therapy for wound healing as it safe,
cost effective, accelerate wound
healing, promote patient satisfaction
and decrease length of hospital stay
for patients with diabetic foot ulcer.
Replication of the study using larger
population from different
geographical areas to help for
generalization of the results. Training
Sessions for health care
Professionals: Organize workshops
and training for health care providers
to ensure they understand the latest
techniques and best practices for
implementing NPWT effectively.
Launch  community
programs to educate residents about
NPWT, its benefits, indications, and
how it works. This can help
clarification of the treatment,
encourage those in need to seek care
and increase patient satisfaction.

awareness

References

Allen, D., Kendrick, R., Schmidt, M.,
Stokes, B., & Kieswetter, K;
(2024).  Negative  pressure
wound therapy. In Ewma 2024
conference.

Bates-Jensen, B. M., McCreath, H. E.,
Harputlu, D, Patlan, A; (2019).
Reliability of the Bates-Jensen
wound assessment tool for
pressure injury assessment: The
pressure ulcer detection
study. Wound  repair  and
regeneration, 27(4), 386-395.

Menoufia Nursing Journal, Vol. 10, No. 2, Apr 2025 335



Efficacy of Negative Pressure Therapy on Wound Healing and Patient s
Satisfaction among Patients with Diabetic Foot Ulcer

Bhardwaj, H., Joshi, R., & Gupta, A;

(2024). Updated scenario on
negative wound
therapy. The
journal of lower extremity

wounds, 15347346241228788.

pressure
international

Bishara, R. A., Abdel-Mawgoud, A. M.,

Al-Sabbagh, L., Hanna, 1. N,
Abdel-Mageed, M. R., Fouad,
N. A., & Shehata, R. O;(2021).
Negative  pressure  wound
therapy and patients with severe
diabetic ~ foot ulcers: A
retrospective cohort
study. Journal of  wound

management, 22(2), 23-28.

Branch,S ;(2023). The wound healing

process. Carrier-mediated gene
and drug delivery for

dermal wound healing, 4.

Chowdhury, M. E., Zughaier, S. M.,

Gupta,

Gupta,

336

Hasan, A., & Alfkey, R. (Eds.);
(2024). Diabetic  foot
pathogenesis, innovative
treatments and Al applications:
Pathogenesis, innovative
treatments and Al applications.
Bod-books on demand.

S., Srivastava, A., Malhotra, R.,
Chadha, M., & Aggarwal, A. N;

ulcers-

(2023). Wound assessment
using bates jensen wound
assessment tool in  acute
musculoskeletal injury
following  low-cost  wall-
mounted negative-pressure
wound therapy application.

Indian journal of orthopaedics,
57(6), 948-956.

A., Dar, P., Kumar, S & Sagar,
S. (2022). Improved Bates-
Jensen score following negative
pressure wound therapy on

wounds of various etiologies: an
experience from a tertiary care
centre; 33 (1):51-56.

Hawthorne G, Sansoni J, Marosszeky

James,

Kinoro, H;

N, Moore K, Fleming G, and
Owen E; (2006). Validation and
clinical translation of the
revised continence and patient
satisfaction tools: Final report.
Centre for health
university  of

service
development,
Wollongong.

S. M., Sureshkumar, S.,
Elamurugan, T. P., Debasis, N.,
Vijayakumar, C., & Palanivel,
C; (2019). Comparison of
vacuum-assisted closure

therapy and  conventional
dressing on wound healing in
patients with diabetic foot ulcer:
A randomized  controlled
trial. Nigerian ~ journal  of
surgery, 25(1), 14-20.

(2023). Prevention of
pressure ulcers among the
elderly: Systematic literature

review.

Leek, K., Murdoch, J. M., & McCarthy,

Liu Z,

C. H; (2024). The utilisation of
a negative pressure wound
therapy clinical decision tree in
an acute care setting tissue
viability  service. Journal of
wound management, 25(1), 2-
10.

Dumville JC, Hinchliffe RJ,
Cullum N, Game F, Stubbs N,
Sweeting M, Peinemann
F;(2018). Negative pressure
wound therapy for treating foot
wounds in people with diabetes

Cochrane database
rev. 2018 oct

mellitus.
syst

Menoufia Nursing Journal, Vol. 10, No. 2, Apr 2025



Efficacy of Negative Pressure Therapy on Wound Healing and Patient s
Satisfaction among Patients with Diabetic Foot Ulcer

17;10(10):cd010318. doi:
10.1002/14651858.cd010318.p
ub3. pmid: 30328611; pmcid:
pmc6517143.

Lone, A. M., Zaroo, M. L., Laway, B.
A., Pala, N. A., Bashir, S. A.,
&Rasool, A;(2014). Vacuum-
assisted closure versus
conventional dressings in the
management of diabetic foot
ulcers: A prospective case—
control study. Diabetic foot &
ankle, 5(1), 23345.

Malini, H., Ismiati, 1., Harahap, W. A.,
&Oktarina, E; (2024). The
impact of manual vacuum-
assisted Closure technique in
wound healing: A case report.
Journal of medical case reports,
18(1), 27.

Maranna, H., Lal, P., Mishra, A., Bains,
L., Sawant, G., Bhatia, R & Beg,
M. Y; (2021). Negative pressure
wound therapy in grade 1 and 2
diabetic ~ foot  ulcers: A
randomized controlled
study. Diabetes & metabolic
syndrome: clinical research &
reviews, 15(1), 365-371.

Miyanaga A, Miyanaga T, Sakai K,
Konya C, Asano K, Shimada K.
Patient experience of negative
pressure wound therapy: A
qualitative study. nurs
open;(2023) Mar; 10 (3):1415-
1425. doi: 10.1002/n0p2.1392.
epub 2022 oct 5. pmid:
36199166; pmcid:
pmc9912402.

Mohd, Z., Holloway, S., Mohd , N.
(2020):Maggot  therapy in
wound healing: a systematic
review. International journal of

environmental research and
public health; 17 (17):61-65.

Olutoye, O., Eriksson, E., Menchaca, A.
D., Kirsner, R. S., Tanaka, R.,
Schultz, G& Akingba, A. G
;(2024). Management of acute
wounds—Expert panel
consensus statement. advances
in wound care.

Perveen, W., Ahsan, H., Shahzad, R.,
Fayyaz, S., Zaif, A., Paracha, M.
A& Alghadir, A. H; (2024).
Prevalence  of  peripheral
neuropathy, amputation, and
quality of life in patients with
diabetes mellitus. Scientific
reports, 14(1), 14430.

Qiu, X., Luo, H., & Huang, G;(2024).
Roles of negative pressure
wound. New basic and
translational perspectives on
skin repair, 20.

Rayman, G., Vas, P., Dhatariya, K;
(2020). Guidelines on use of
interventions to enhance healing
of chronic foot ulcers in diabetes
(IWGDF 2019 update).
diabetes, metabolic syndrome
and obesity Journal
metrics.;36(1):32-83.

Révész ES, Altorjay A, Montskd V,
Hangody L;(2022).
Effectiveness of  negative
pressure ~ wound therapy:
Minimum five-year follow-up
and review of the literature. Jt
dis relat surg; 33(1):51-56.

Seol A, Kyoung M ,K, Hye J, K, Seok-
J  ;2024. Wound therapy
compared with standard moist
wound care on diabetic foot
ulcers in Heo, Chul S, Seok W,
Park. Higher mortality and

Menoufia Nursing Journal, Vol. 10, No. 2, Apr 2025 337



Efficacy of Negative Pressure Therapy on Wound Healing and Patient s
Satisfaction among Patients with Diabetic Foot Ulcer

longer length of stay in
hospitalized patients with newly
diagnoseddiabetes,Diabetesrese
archandclinicalpractice,210,202
4,111601,ISSNO1688227,https:
//doi.org/10.1016/j.diabres.202
4.111601

Seth, 1., Gibson, D., Lim, B., Cevik, J.,

Bulloch, G., Xie, Y& Cuomo,
R;(2024). Advancements,
applications, and safety of
negative  pressure  wound
therapy: a  comprehensive
review of its impact on wound
outcomes. Plastic and Aesthetic

research, 11, N-A.

Sharma; (2024). Diabetic foot ulcer

prevalence and  associated
factors among adult diabetic
patients in central India who
presented to the clinic an
institutional-based Cross-
sectional  study. Journal  of
prestieesci in surgery, 2(1), 14-
27.

Tang, Y., Ji, H,, Yan, Y., Hu, D., Xu,

338

M., Xu, M & Chen, M; (2024).

Enhancing diabetic foot ulcer
healing:  Impact of the
regulation of the fus and ilf2
rna-binding proteins through
negative  pressure  wound
therapy. International journal of

molecular medicine, 54(5), 103.

Topuz, S., Ciger, A., Isler, A., &Alkan,

M; (2023). Effects of negative
pressure wound therapy on graft
success in patients with diabetic
foot wulcers: A retrospective
study.

Vaidhya N, Panchal A, Anchalia MM,;

(2015). A new cost-effective
method of NPWT in diabetic
foot wound. Indian j surg.;77
(Suppl 2): 525-529

Wu'Y, Shen G, HaoC; (2023) .Negative

pressure wound therapy
(NPWT) s
conventional moist dressings in
wound bed preparation for
diabetic  foot ulcers: A
randomized controlled trial.
Saudi med j.; 44(10):1020-
1029.

superior  to

Menoufia Nursing Journal, Vol. 10, No. 2, Apr 2025



