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Abstract

Background: A persistent condition known as diabetes mellitus causes elevated blood sugar levels due to the
pancreas's inability to make insulin. Diabetic foot ulcers are one consequence. Diabetic wounds can heal more quickly
with the help of aloe vera and honey.

Purpose: This study aims to determine the effect of wound care using curcumin gel and honey on diabetic foot ulcer
healing at Clinic Global Indonesia Health Care.

Methods: The study employed a one-group pre-post experimental design. All 78 participants were selected using a
complete sample procedure; the study population consisted of people with diabetic foot ulcers.

Results: The age distribution of ozone group participants was 47.13 with a 23.14 standard deviation. The rising BMI
averaged 26.17 (7.31). Of many participants, 38 (55.1%), attended high school of the 48 people (77.4%), most had
diabetes for less than three years. Patient glucose control was stable, averaging 121 (60.11) during the assessment.
HbA1c was 10.29 (2.23), and basal wound size was 43.91 (21.45). The Wilcoxon test showed a significant difference
(p=0.027 <0.05) between data gathered before and after using curcumin gel and honey.

Conclusion: Curcumin and honey, when used as a wound treatment, have a notable impact on the healing process of
diabetic foot ulcers. When treating chronic wounds, a mixture of curcumin and honey is suggested.
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Introduction

Hyperglycaemia owing to insulin resistance, insufficient insulin production, or both defines diabetes mellitus,
a cluster of metabolic diseases. Problems with the eyes (retinopathy), kidneys (nephropathy), blood vessels
(vasculopathy), and feet (podopathy) are all consequences of diabetes mellitus (American Diabetes Association,
2014). A reddish-black, foul-smelling wound on the foot is known as diabetic foot, and it develops when the medium
or large blood arteries in the limbs become blocked. For all people living with diabetes, diabetic wounds rank high
among the chronic consequences of the disease (Akkus & Sert, 2022; Akter, 2019). Just under 2.9 percent of West
Javans are living with diabetes mellitus. There were 7,404 cases of diarrhoea and 5,370 cases of diabetes mellitus
among inpatients at type B public hospitals as of May 31, 2013, according to the hospital annual report (World
Health Organization, 2016). At the same time, type C public hospitals had 4,620 instances of diabetes mellitus and
6,355 cases of hypertension among its inpatients. The 2018 report on the number of cases and fatalities of non-
communicable diseases (NCDs) monitored by Puskesmas reveals that hypertension (7634) and diabetes mellitus
(12,877) are the top two, with women reporting 6,513 cases and males 2,113 cases, respectively (Ministry of Heallth
RI, 2018).The prevalence of diabetic wound patients in Indonesia is about 15% of the prevalence of diabetes
mellitus patients, the amputation rate is 30%, the mortality rate is 32% and diabetic wounds are the most common
cause of hospitalization at 80% for diabetes mellitus.
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December saw 78 patients of varying degrees presenting with diabetic wounds, according to data collected by the
Bilgis Clinic Global Indonesia Health Care. Interviews with patients at the Clinic Global Indonesia Health Care
revealed that patients do not regularly get wound care because of the high cost and the fact that health insurance
does not cover it.

Given the benefits of wound care in a moist condition, numerous practitioners have started researching strategies
to keep the environment moist using alternative compounds, such as curcumin (Monika et al., 2022). The primary
curcuminoid in turmeric and tomahawk, curcumin (diferuloylmethane), is what gives the plants their characteristic
yellow hue. Anxieties, anti-infectives, anti-carcinogenic, anti-mutagenic, anti-coagulant, and antioxidant properties
have all been demonstrated for curcumin (Halimatushadyah & Rahayu, 2023). On top of that, curcumin offers a lot
of benefits when it comes to wound healing (Mahmood et al., 2015).

The healing of a wound naturally consists of four steps, some of which overlap with one another. Blood clotting,
inflammation, cell division, and remodelling are the four phases (Burhan & Sebayang, 2022). Platelet aggregation
and fibrin clot formation initiate the haemostasis stage soon upon injury (Schilrreff & Alexiev, 2022). When
macrophages release cytokines at the wound site and neutrophils remove wound debris, the wound is in the
inflammatory stage(Raziyeva et al., 2021). The re-epithelialization process begins in the proliferative stage when
fibroblasts enter the wound and deposit new extracellular matrix (Rousselle et al., 2019). Myofibroblasts and
collagen synthesis enable additional tissue remodelling. For full recovery, each step must be performed at the
correct time and in the correct sequence (Apte et al., 2023; El Ayadi et al., 2020; Tomasek et al., 2002).

Numerous studies conducted in the modern day have confirmed that honey is a nutritious diet that can aid in the
healing of wounds and a variety of ilinesses (Cialdai et al., 2022). When applied topically to inflamed wounds,
natural honey effectively inhibits the growth of nearly all bacteria, germs, and fungi (Samarghandian et al., 2017).
According to (Chotchoungchatchai et al., 2020), honey is the best solution for bandaging infected wounds following
surgery (Burhan et al., 2023). Honey possesses remarkable efficacy in promoting wound healing due to its
abundant nutritional content essential for the healing process (Tashkandi, 2021). Honey possesses a significant
osmolality that enables it to effectively absorb water and enhance circulation and air exchange within the wound
(Scepankova et al., 2021)

Method

This research
The Health Research Ethics Commission of STIKES Medistra, Indonesia has approved this research in February
2024, with registration number B. LPPM-SMI/113/11/2024.

Study Design & Participants

Individuals classified as adults who have been diagnosed with diabetes and subsequently develop foot ulcers
throughout the time frame spanning from January 17, 2024, to February 17, 2024. Intervention and control groups
(N=78) were randomly assigned. The study recruited patients from Clinic Global Indonesia Health Care Kediri. This
study included individuals of both genders who were undergoing treatment for diabetic foot ulcers. The study's
inclusion criteria were established using the PEDIS, which encompassed individuals with a current blood sugar
level ranging from 120 to 180 mg/dl, a lesion length surpassing, and the presence of infection. This investigation
includes immunodeficiency illnesses as examples of exclusion criteria.

Sampling, Intervention, Collecting Data

The sample technique employed in this investigation was complete sampling. Total sampling, often known as
census sampling, is a sampling approach in which every individual in the population is included as a sample. Total
sampling is conducted when the population size is fewer than 100. The sample size in this study consisted of 20
respondents, as per the inclusion criteria. Researchers utilized measurement devices or research instruments,
which are tools employed to quantify observed natural and social phenomena. The equipment utilized in this study
was a wound evaluation observation sheet employed to evaluate the condition of the patient's wound. The
measuring instrument utilized was derived and altered from the Bates-Jensen Wound Assessment Tool (BWAT)
wound status format, specifically tailored for diabetic wounds.

Data analysis

The gathered data underwent analysis utilising the IBM Statistics version 23, and its normality was assessed
through the application of the Kolmogorov-Smirnov test. The analysis employed the Wilcoxon signed rank test, a
statistical test for correlation, using the SPSS software. In statistical analysis, a significance level of p < 0.05 is
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used to evaluate the degree of significance. If the statistical results reveal a value of p < 0.05, it means that the null
hypothesis (HI) is accepted. This indicates a significant influence between the independent variable and the
dependent variable

ake care of their DFU wounds, maintain good personal cleanliness, and follow a diet. A phone number was provided
to patients in case they had any questions or concerns.

Data Collection Tool

The researchers assessed individual appropriateness by considering demographic parameters and used the BWAT
scale, which quantifies wounds [23]. This study incorporated demographic factors, including age, educational
attainment, job situation, duration of diabetes, and duration of treatment for diabetic foot ulcers (DFU). Additionally,
it considered blood sugar level and Hb1AC value. The Bates-Jasen score scoring sheet was used to collect data
on wound size, to estimate and evaluate the average wound healing score.

Data analysis

The collected data was analyzed using the Jamovi program (Jamovi, 2023) and R-studio. The normality of the data
was evaluated using the Kolmogorov-Smirnov test. The researchers analyzed the results using an intention-to-
treat (ITT) methodology. The present study sought to investigate the impact of infection and ischemia on the
process of wound healing. The researchers employed an independent t-test and Mann-Whitney U test to assess
the wound size, toe-brachial index, transcutaneous oxygen tension, and infection rates in the two experimental
groups

Results

The age distribution of participants in the ozone group was 47.13 with a standard deviation of 23.14. The
average (standard deviation) of the increasing body mass index (BMI) was 26.17 (7.31). Most of the participants,
specifically 38 individuals (55.1%), attended high school.

Table 1. Characteristics of Respondents on the Effectiveness of Curcumin Gel Combination with Honey

Variable Dressing group (n=42)
Mean#SD and n (%)

Age (Years) 47.13+23.14
Body mass index (kg/m?) 26.17+7.31
Gender

Male 42 (60.8)

Female 36 (39.2)
Level Education

Junior high school 23 (33.7)

High school 38 (55.1)

University 17 (11.2)
Duration of diabetes

Three years 48 (77.4)

Four years 18 (14.1)

>Five years 12 (8.5)
Long-term diabetic foot ulcer

1 years 13(21.8)

2 years 18 (37.8)

>3 years 57 (40.4)
Glicemic (mg/dl) 121+60.11
HbA1c (mmol/L) 10.2945.23
Wound Size (Cm) Baseline 43.91+21.45

According to table 2, the calculation resulted in a p-value of 0.027. The criterion for rejecting the null hypothesis
(Ho) in the Wilcoxon signed rank test is when the probability (Asymp. Sig) is less than 0.05, indicating a statistically
significant effect. The results of this study indicate that the application of curcumin gel and honey in wound care
has a positive impact on the healing of diabetic wounds (Table 2). Most individuals had a diabetes history of three
years or less following their diabetes diagnosis, accounting for 48 individuals (77.4%). During the examination, the
glycemic control of the patient was found to be steady, with an average value of 121 (60.11). The HbA1c level was
measured to be 10.29 (2.23), and the size of the basal wound was recorded as 43.91 (21.45) (Tabel 1).
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Table 2. Comparison of mean scores of Healings Diabetic Foot Ulcers

Variable Pre-Treatment Post-Treatment Wilcoxon p-value
n Mean Sum of n Mean Sum of
Rank Rank Rank Rank
Healing
Diabetic 78 2.10 2.17 78 8.00 41.00 264.0 0.027
Foot
Ulcer

Primary data source 2023, Wilcoxon test

According to table 2, the calculation resulted in a p-value of 0.027. The criterion for rejecting the null hypothesis
(Ho) in the Wilcoxon signed rank test is when the probability (Asymp. Sig) is less than 0.05, indicating a statistically
significant effect. The results of this study indicate that the application of curcumin gel and honey in wound care
has a positive impact on the healing of diabetic wounds (Table 2).

Discussion

Wounds that develop on the foot of people with uncontrolled diabetes mellitus, which causes abnormalities
in the lower legs, are called diabetic wounds. Infection, problems with blood vessels or innervation, and diabetes
mellitus are the three main causes of foot complications (J. Kim, 2023; Rousselle et al., 2019). Angiopathy,
neuropathy, and infection are the primary causes of diabetic wounds. Motor and sensory dysfunctions are
symptoms of peripheral neuropathy (Volmer-Thole & Lobmann, 2016). Damage to the feet can go unnoticed
because of a lack of or diminished pain perception brought on by sensory disruptions (Anastasi et al., 2013). When
a person's motor skills deteriorate, their foot muscles atrophy, which shifts the patient's center of gravity and
increases the risk of foot injury (Burhan et al., 2022) A blockage in the veins leading to the foot is known as
angiopathy, diabetes wounds are more prone to infection because of neuropathy or decreased blood flow; hence,
angiopathy and infection factors impact diabetes wound healing and treatment (J. H. Kim, 2023).

Irregular wound care was one of the characteristics that researchers found to be responsible for nearly all
cases of wound regrowth. Infections can quickly set up after bacteria or germs penetrate diabetic wounds (Akash
et al., 2020; Lipsky et al., 2012) (Jamie L. Burges). Disabilities might result from improperly managed diabetic
wounds. The hypothesis put forth by (Parliani et al., 2023), lends credence to this view, asserting that all individuals,
particularly those with diabetes mellitus, should practice good foot hygiene. This is because diabetic foot wounds
take so long to heal that people with the condition are at high risk (Dasari et al., 2021). Consequently, the likelihood
of foot problems can be diminished if all individuals are prepared to practice excellent foot care (Bus & Van Netten,
2016). Every single participant in this trial had a lower extremity wound, which is a common complication of
diabetes. Diabetic sores are more common in the lower extremities of people with diabetes mellitus, according to
the researcher (Jain et al., 2011).

Curcumin is a potent chemical that possesses strong anti-inflammatory and antioxidant properties.
However, curcumin has certain disadvantages such as reduced stability and low bioavailability (Sohn et al., 2021).
The 5% concentration of turmeric extract gel used in this study is regarded to be more efficacious in promoting
wound healing benefits in human (Busman et al., 2020). Curcumin exhibits both antioxidant and per oxidant actions
at low concentrations. Twenty Elevated levels of curcumin can enhance the generation of Reactive Oxygen Species
(ROS), leading to oxidative stress that hampers the wound healing process (Maithili Karpaga Selvi, 2015).
Moreover, a surge in reactive oxygen species (ROS) levels, particularly when they are elevated, might lead to
cellular demise. High quantities of 21,22 ROS result in oxidative stress, which has the potential to induce DNA
damage (Burhan & Arofiati, 2021). Oxidative stress is a contributing component that hinders the wound healing
process and has the potential to impede tissue remodelling (Adeliana et al., 2021). Additionally, honey possesses
antioxidant, antibacterial, and anti-inflammatory effects (Afzal et al., 2023; Almasaudi, 2021; Osman et al., 2022;
Salehi et al., 2022; Scepankova et al., 2021). Honey can serve as a wound dressing to expedite and facilitate the
process of healing (Yupanqui Mieles et al., 2022). The antibacterial activity of honey is attributed to its high acidity,
osmotic effect, antioxidant content, and hydrogen peroxide content (Almasaudi, 2021).

Strengths And Limitations of The Study

This study used pre-experimental as the chosen research methodology, which based on its research design, has
no statistical power and low research power because there is no comparison group. The risk of bias is only partially
carried over to sample recruitment
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implications on patient care and the profession.

Implications for the field of medicine and wound care, as well as for doctors and nurses: The findings of this study
make a valuable contribution to future advancements, particularly in the choice of enzymatic and traditional
procedures as major treatment options. Therefore, by decreasing the expenses associated with patient care and
enhancing the overall well-being of individuals suffering from diabetic foot ulcers.

Conclusion

Utilizing two different types of enzymes in diabetic foot ulcer patients can enhance the process of wound healing
by preventing degeneration and promoting regeneration, ultimately leading to a reduction in wound size.
Nevertheless, the absence of a comparison in the study may diminish the impact of curcumin gel and honey. The
user's text is enclosed in tags. Thus, future research can employ a design that incorporates a robust power
analysis.
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