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ABSTRACT Keywords

Diabetes mellitus with diabetic ulcers can cause complications, namely susceptibility
to infection, pulmonary tuberculosis, and infections of the feet. Chronic complications
include diabetic feet with the risk of foot ulcers (diabetic ulcers) and resulting in
amputation, these diabetic feet can develop into gangrene. This study aims to analyze
the effect of wound healing on diabetic ulcer patients who are given ozone bagging
therapy.

The research design used a quasy-experimental design with pre-test and post-test with Ozone
control group design. Population 30 respondents. The number of samples taken is 26 Bagging,
respondents. The sampling technique used is probability sampling with the Simple Diabetic
Random Sampling technique. The data collection technique used a questionnaire

sheet. Statistical test using Man-Whitney test with (a=0.05). This research has been DL.”ge't"

carried out Ethical clearance tested by the KEPK STI1Kes Ngudia Husada Madura. The iZ e

results showed that based on the Man-Whitney statistical test with test results (p= Mellitus,

0.021) < (a = 0.05). So it can be concluded that there were differences in wound Wou_nd

healing in diabetic ulcer patients in the control group (without ozone bagging therapy) Healing

and the treatment group (with ozone bagging therapy).

It is suggested that this research can be used as a reference regarding wound healing

in diabetic ulcer patients who are given ozone bagging therapy and can motivate

patients with diabetes mellitus in controlling blood sugar levels, as well as serve as

information about one way that can be done in controlling blood sugar levels daily.
INTRODUCTION beyond glycemic control. Ongoing diabetes

Diabetes is a complex, chronic illness self-management education and support are

requiring continuous medical care with critical to preventing acute complications
multifactorial ~ risk-reduction  strategies and reducing the risk of long-term
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complications. Significant evidence exists
that supports a range of interventions to
improve diabetes outcomes. (ADA, 2022).
Diabetes mellitus with diabetic ulcers can
cause complications, namely susceptibility to
infection, pulmonary tuberculosis and
infections of the feet. Chronic complications
include diabetic feet with the risk of foot
ulcers (diabetic ulcers) and resulting in
amputation, these diabetic feet can develop
into gangrene. Gangrene wound is one of the
chronic complications of diabetes mellitus
which is the most feared by every diabetic
patient (Widodo, Susilo, & Kurniawan,
2017).

The prevalence of diabetic ulcer patients
in the United States is 15-20%, the risk of
amputation is 15-46 higher than non-diabetic
patients (Rahimah, 2019). The prevalence of
daibetic ulcers in Indonesia is around 15%,
the amputation rate is 30%, in addition the
lyear mortality rate after amputation is
14.8%. This is supported by data (Riskesdas,
2018) that the increase in the number of
diabetic ulcer sufferers in Indonesia can be
seen from the increase in prevalence of 11%).
In the working area of the Kedungdung
Health Center in 2019 27 people were found
with diabetic ulcers from January to
December 2019, and in 2020 found 43
people with diabetic ulcers from January to
December 2020 and in 2021 found 48 people
with diabetic ulcers starting from January -
November 2021.

The cause of diabetic ulcers is caused by
damage to various body systems, especially
nerves and blood vessels. One of the
consequences of diabetes is neuropathy
(nerve damage) in the feet which increases
the incidence of diabetic ulcers. Some of the
negative impacts that arise are physically the
patient's immune system decreases which
will slow down the wound healing process.
Psychologically the patient will feel hopeless
with his situation, the patient is not
cooperative with the treatment therapy given

so that it will prolong the treatment period
(Selano et al., 2021)

Efforts in treating diabetic ulcers are by
early detection of patients who are at risk for
diabetic foot complications, steps are needed
that can reduce or even prevent amputation
for diabetic disease, such as assessments that
are followed by strict regulations for
diabetes, providing education to patients
about treatment feet, use of proper footwear,
oxygen therapy treatment, use of collagen
materials, recombinant growth factors,
physical therapy and others (Widodo, Susilo,
& Kurniawan, 2017).

Complementary therapy is often
referred to as adjuvant therapy or
complementary therapy is currently busy
being discussed. One of them is ozone
therapy. Ozone therapy is a type of
complementary medicine based on the
regulation of the Indonesian Minister of
Health, Number: 1109/Menkes/Per/2007
(Widodo, Susilo, & Kurniawan, 2017).

The medical effects of 0zone have been
known since the 19th century (Widodo,
Susilo, & Kurniawan, 2017). Ozone bagging
therapy has been proven to be an infection
control, anti-microbial and more effective
for healing diabetic foot ulcers compared to
moist wound care alone (Temu & Sujianto
2020). Chronic wound conditions and
wounds that are difficult to heal can be
treated with ozone therapy, which is a gas
naturally present in the earth's atmosphere
with a pungent odor, easily soluble in water
and ten times stronger than oxygen. Ozone
(03) is a chemical compound consisting of
three components. Oxygen atoms that can
quickly decompose into oxygen and single
oxygen atoms act as strong oxidants to Kill
microorganisms (Zeng & Lu, 2018).

Based on the phenomenon above, the
researcher is interested in conducting a study
entitled "The Effect of Ozone Bagging
Therapy on Wound Healing in Diabetic Ulcer
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Patients in the Work Area of the Kedungdung
Health Center, Bangkalan Regency".

MATERIALS AND METHODS

The research design used in this study
used a quasy experiment with pre-test and
post-test with control group design. This
type of research is used to analyze the effect
of ozone bagging therapy on the healing
process of diabetic foot ulcers in clients with
diabetes mellitus. The independent variable
in this study was ozone bagging and the
dependent variable in this study was diabetic
wound healing.

The sampling technique used in this
research is probability sampling with simple
random sampling. The number of
respondents used in this study were 26
respondents.

The data collection tool used in this
study was an observation sheet for wound
assessment of the Leg Ulcer Measurement
Tool (LUMT). Statistical tests in this study
include data normality test, paired test with
paired T-test and test between groups of
independent T-test.

THE RESULT OF STUDY

The Effect of Wound Healing on Diabetic

Ulcer Patients in the Treatment Group Before

and After Ozone Bagging Therapy was Given

in the Working Area of the Kedungdung

Health Center, Bangkalan Regency

Table 1 Frequency distribution of the effect
of wound healing on diabetic ulcer
patients in the treatment group before
and after being given ozone bagging
therapy in the Work Area of the
Kedungdung Health Center,
Bangkalan Regency
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Treatment Group
No. Pre Category Post Category
Respondent test Test
Score Score
1 40 Gradell 16 Grade [
2 47 Gradell 23 Grade [T
3 35 Gradell 17 Grade [
4 37 Gradell 21 Grade [T
5 45 Gradell 19 Grade [
6 48 Gradell 30 Grade [T
7 37 Gradell 18 Grade [
g 37 Gradell 20 Grade [T
9 41 Gradell 19 Grade [
10 41 Gradell 19 Grade [
11 38 Gradell 17 Grade
12 33 Gradell 16 Grade
13 37 Gradell 19 Grade
Mean (rata-rata) 42.77 20.69
Std Deviation  5.060 3.903
P-Value 0,001

Source: Primary data Desember-Januari 2022

Based on table 1 of the 13 respondents
in the treatment group after being given
ozone bagging therapy, it was found that the
mean value for the pretest was 42.77 and the
posttest was 20.69.

From the results of statistical analysis
using paired t test, p-value is 0.000, so it can
be concluded that there are differences in
wound healing in diabetic ulcer patients in
the treatment group before and after being
given ozone bagging therapy in the
Kedungdung Health Center, Bangkalan
Regency.

The Effect of Wound Healing on Diabetic

Ulcer Patients in the Control Group Before

and After Without Ozone Bagging Therapy

Working Area of Kedungdung Public Health

Center, Bangkalan Regency

Tabel 2 Frequency distribution of the effect
of wound healing on diabetic ulcer
patients in the control group before
and after without ozone bagging
therapy in the Kedungdung Health
Center, Bangkalan Regency.
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Control Group
No. Pre  Category Post  Category
Respondent test Test
Score Score
1 38 Gradell 28 Grade II
2 34 Gradell 18 Grade I
3 35 Gradell 17 Grade I
4 37 Gradell 26 Grade II
5 45 Gradell 28 Grade II
6 48 Gradell 29 Grade II
7 37 Gradell 28 Grade II
3 37 Gradell 29 Grade II
9 41 Gradell 30 Grade II
10 37 Gradell 19 Grade I
11 45 Gradell 28 Grade II
12 33 Gradell 30 Grade II
13 41 Gradell 26 Grade II
Mean (rata-rata) 42.08 26.83
Std Deviation  5.107 4652
P-Valus 0.040

Source: Primary data Desember-Januari 2022

Based on table 2 of the 13 respondents
in the control group without ozone bagging
therapy, it was found that the mean value for
the pretest was 42.08 and the posttest was
26.85.

From the results of statistical tests using
the paired t test, the p-value is 0.040. So it
can be concluded that there are differences
in wound healing in diabetic ulcer patients in
the control group before and after without
ozone bagging therapy in the Work Area of
the Kedungdung Health Center, Bangkalan
Regency.

Differences in Wound Healing in Diabetic

Ulcer Patients in the Treatment Group

and Control Group and the Working

Area of the Kedungdung Health Center,

Bangkalan Regency

Table 3 Differences in wound healing in
diabetic ulcer patients in the treatment
group and the control group in the
Kedungdung Health Center Work
Area, Bangkalan Regency

Control Treatment

Group Group
No. -
Respondent Post Category Post category
Test Test
Score Score
1 28 Grade II 16 Grade I
2 18 Grade I 25 Grade IT
3 17 Grade I 17 Grade I
4 26 Grade II 21 Grade IT
3 28 Grade IT 19 Grade I
6 29 Grade II 30 Grade IT
7 28 Grade II 18 Grade I
g 20 Grade II 20 Grade IT
9 39 Grade T 19 Grade I
10 19 Grade I 19 Grade I
11 28 Grade IT 17 Grade I
12 30 Grade II 16 Grade I
13 26 Grade II 19 Grade I
Mean 26.35 20.69
Std - a
Deviation 4.632 3903
p-value 0,021

Source: Primary data Desember-Januari 2022

Based on table 3 of the 13 respondents
of diabetic ulcer patients in the control group
and the treatment group, the mean value of
the post-test treatment group was 20.69 and
the post-test control group was 26.85.

After the Mann Whitney test was
carried out, the p-value was 0.021. So it can
be concluded that there are differences in
wound healing in diabetic ulcer patients in
the control group and the treatment group in
the Kedungdung Public Health Center,
Bangkalan Regency.

DISCUSSION

The Effect of Wound Healing on Diabetic
Ulcer Patients in the Treatment Group
Before and After Ozone Bagging Therapy
Was Given

After the test, it was concluded that
there was a difference in the effect of wound
healing on diabetic ulcer patients in the
treatment group before and after being given
ozone bagging therapy in the Kedungdung
Health Center, Bangkalan Regency.

Based on research according to Bakri
(2011) this method of Ozone Bagging
Therapy uses a specially made plastic bag
that is placed around the area to be treated.
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An ozone/oxygen mixture is pumped into
the bag and the mixture is absorbed into the
body through the skin. In ozone therapy it is
especially recommended for treating ulcers,
gangrene, fungal infections, burns and slow
healing wounds.

Ozone is claimed as a potential
alternative to be used as an agent that helps
wound healing in addition to existing
conventional therapies. Until now, the use of
ozone either systemically in the form of
autohemotherapy or topically has been
applied to assist wound healing such as
burns, gunshot wounds, infected wounds,
diabetic gangrene ulcers, pressure ulcers,
postoperative wounds etc. Ozone therapy for
wounds is generally given topically as an
antimicrobial (Widodo, Susilo, &
Kurniawan, 2017).

Based on research conducted by
Megawati et al., (2015) with the title The
Effectiveness of Modified Modern Dressing
and Ozone Therapy on Wound Healing in
Patients with Pressure Ulcers at Wocare
Clinic Bogor stated that the results of
statistical tests using the Independent t-Test
test showed that "The use of modified
modern dressings and ozone therapy is more
effective in wound healing compared to the
use of modern dressings alone in patients
with pressure ulcers.

Ozone is claimed as a potential
alternative to be used as an agent that helps
wound healing in addition to existing
conventional therapies. Ozone therapy for
wounds is generally administered topically
as an antimicrobial. Ozone bagging therapy
in non-conventional or topical therapy is
very effective in wound healing in diabetic
ulcers. The effect of ozone on bacteria is to
disrupt the integrity of the bacterial cell
capsule through oxidation, resulting in cell
regeneration. Foot ulcers in diabetic patients
should receive treatment for several reasons,
for example to reduce the risk of infection
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and amputation, improve function and
quality of life.

Effect of Wound Healing on Diabetic Ulcer
Patients in the Control Group Before and
After Without Ozone Bagging Therapy

After the test, it was concluded that
there was a difference in the effect of wound
healing on diabetic ulcer patients in the
control group before and after without ozone
bagging therapy in the Kedungdung Health
Center, Bangkalan Regency.

In patients with diabetes mellitus, if
blood glucose levels are not controlled,
chronic complications will occur, namely
neuropathy, causing changes in nerve tissue
due to accumulation of sorbitol and fructose,
resulting in loss of axons, decreased speed of
induction, paresthesias, decreased muscle
reflexes, muscle atrophy, excessive
sweating, dry skin. and lost taste. If patients
with diabetes mellitus are not careful,
trauma can occur which will cause lesions
and become diabetic foot ulcers (Waspadji,
2006). The size of the area of diabetic foot
ulcers that diabetic ulcer patients have
depends on how the wound is obtained. The
causes of foot ulcers are different for each
diabetic ulcer patient. These causes include
being scalded by hot water, exposed to
stones or gravel, using inappropriate
footwear, being exposed to sharp objects
while working, exfoliating warts, being
exposed to animal claws, abrasions, and so
on. The wound is not realized by diabetic
ulcer patients because of the decreased
sensation of feeling in the wound due to high
sugar levels and infection (Usiska et al,
2015).

Diabetic sores or diabetic ulcers
contribute significantly to morbidity, both
health care costs, and overall quality of life.
Proper and routine wound care is very
important for patients to achieve better
ulcer-related outcomes. Wound care
accelerates wound healing by retaining
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tissue moisture which can accelerate tissue
granulation. The patient compliance factor
in the implementation of wound care is very
influential in wound healing, both dietary
compliance and compliance in the patient's
presence during wound care, the wound
healing process with wound care in ulcer
patients, there is a process of moisturizing
the tissue which results in the acceleration of
granulation in the tissue so that it can reduce
the area of the wound. and depth of the
wound, as well as speeding up the patient's
length of stay (Dimantika et al., 2020).

The process of angiogenesis begins
with the normal function of fibroblasts in
forming a fibrin network. The role of
fibroblasts is very large in the repair process,
which is responsible for the preparation of
producing protein structure products that
will be used during the tissue reconstruction
process (Dimantika et al., 2020). The
process of changing wound size in diabetic
ulcers occurs through the process of wound
repair through the process of angiogenesis.
The formation of new tissue will be formed
if the wound care process is carried out
optimally (Usiska, 2015).

Wound care in ulcer patients
contributes both to the wound healing
process and prevents continued infection,
routines that need to be carried out so that
complications do not occur in ulcer patients
by always keeping the wound clean and
always caring for it.

Differences in Wound Healing in Diabetic
Ulcer Patients in the Control Group (Without
Ozone Bagging Therapy) and the Treatment
Group (Given Ozone Bagging Therapy)

After the test, it was concluded that
there were differences in wound healing in
diabetic ulcer patients in the control group
(without ozone bagging therapy) and the
treatment group (with ozone bagging

therapy) in the Kedungdung Health Center,
Bangkalan Regency.

This research is supported by Teuvov et
al (2017) that ozone therapy provides a
therapeutic effect and is economically
effective (Teuvov et al., 2017). Megawati et
al (2015) concluded that the use of modified
modern dressings and ozone therapy was
more effective in wound healing than the use
of modern dressings alone. Rosul (2016) in
his research proved that ozone therapy with
a concentration of 4000 g/mL showed a
clinically significant effect on antioxidant
protection and reduced length of stay (Rosul
& Patskan, 2016). In line with Fathi's et al
(2011) research, ozone therapy increases the
healing rate of ulcers and also prevents
amputation. None of the respondents
involved in this study had an amputation
(Fathi, Mawsouf, & Viebahn-Hénsler,
2012).

Agosti's  research (2016) showed
patients with signs of inflammation for 2
months and had been treated with modern
dressings after being modified with ozone
therapy within 5 weeks of treatment, the
wounds healed (Agosti, 2016). It is
supported by research by Rosul (2016) that
the use of ozone therapy has clinical effects
that have been shown to significantly affect
the wound healing phase, as an antioxidant
and reduce the length of hospital stay in the
treatment of patients with diabetic foot
ulcers (Rosul & Patskan, 2016).

Ozone in the right concentration will
enter the skin tissue and react with
unsaturated fatty acids and water from the
stratum corneum which has the potential to
form ROS (Reactive Oxygen Species) and
lipooligopeptides (LOP) that occur due to
oxidative metabolism in the body and are
partially  absorbed  through  venous
capillaries. and lymphatics. Ozone increases
the topic effect and systemic effect, the topic
effect when ozone reacts with the tissue will
increase Hydrogen Peroxide (H202) and
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Lipopeptides thereby increasing the
antioxidant response. This antioxidant
response inhibits the inflammatory response
and enhances wound healing mechanisms.
In systemic effects, when ozone reacts with
platelets, it induces or increases the
expression of VEGF, PDGF, TFGbetal in
the body's keratinocytes which function to
inhibit inflammation and promote wound
healing (Rosul & Patskan, 2016).

In this case, it is explained that the
control group (without being given ozone
bagging therapy) and the treatment group
(given ozone bagging therapy) experienced
differences in the results of the healing
process, where it was proven that the ozone
method was more effective than ordinary
wound care in wound healing for diabetic
ulcer patients. Ozone bagging therapy is
very effective in wound healing in diabetic
ulcers. The effect of ozone on bacteria is to
disrupt the integrity of the bacterial cell
capsule through oxidation, so that cell
regeneration occurs which can then
accelerate the healing of diabetic ulcer
wounds.

CONCLUSION

There are differences in wound healing
in diabetic ulcer patients in the control group
(without ozone bagging therapy) and the
treatment group (treated with ozone bagging
therapy) in the Kedungdung Health Center,
Bangkalan Regency.
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