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Abstract

Background: Diabetes mellitus is a chronic disease that affects many people around the world. WHO predicts the
prevalence in 2030 will increase to 61 percent and it is estimated that 70 percent will become a pandemic in developing
countries including Indonesia. Various complications require long-term care and require regular monitoring. One of the
complications that is often experienced is diabetic foot ulcers which have increased in cases during the Covid-19
pandemic so that they require optimal service.

Purpose: Developing a nursing service model for type 2 diabetes mellitus (DM) patients, especially the treatment of
diabetic foot wounds associated with the covid-19 pandemic.

Method: Research design using quasi experiment with a plan pre and posttest without control group design, namely
comparing the condition of the wound, the effectiveness of the length of time for healing based on the frequency of
wound care between 26 respondents who were exposed to covid-19 and 34 respondents who were not exposed. Data
analysis used the chi square test.

Results: There is a difference in healing based on the frequency of treating diabetic foot wounds between those
exposed to covid-19 and not exposed to obtain a p-value of 0.013 <0.05. There is a difference in healing based on the
frequency of treating diabetic foot wounds in patients exposed to covid-19 between those who have arterial injuries and
those who do not have arterial injuries, obtained a p-value of 0.049 <0.05. Then there are differences in the condition of
leg injuries before and after being treated in patients who are not exposed to covid-19, obtained a p-value of 0.00
<0.05. Whereas in patients exposed to covid-19 there was no difference with a p-value of 0.160 > 0.05.

Conclusion: All hypotheses proposed except for the hypothesis that there is a difference in the condition of the wound
between those exposed to covid-19 and those who were not exposed before and after being given treatment.
Suggestion: In providing wound care to diabetic patients, it should be start by reviewing their history of having been
expose to covid-19. Furthermore, an assessment is made of whether the patient has an arterial wound so that the
wound care that will be given is more appropriate and effective.
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INTRODUCTION

Diabetes mellitus (DM) or diabetes is a chronic
disease that affects many people around the world.
Lifestyle changes are one of the causes of DM
disease. DM sufferers tend to increase every year,
even WHO predicts that in 2030 it will increase to 61%

DOI: https://doi.org/10.33024/minh.v6i1.9044

and it is estimated that in the 21st century it will
become a pandemic and 70% will occur in developing
countries  including Indonesia  (World  Health
Organization, 2016).

Diabetes mellitus type 2 according to the IDF
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(International Diabetes Federation) reports that the
prevalence rate in 2021 is 10.5% to 12.2% in 2045. It
is also reported that the prevalence of T2DM in urban
areas is 12.1% higher than in urban areas, rural areas
by 8.3% (International Diabetes Federation, 2019;
International Diabetes Federation, 2021; Sun, Saeedi,
Karuranga, Pinkepank, Ogurtsova, Duncan, &
Magliano, 2022).

DM with various complications requires long-term
care and requires regular monitoring, causing bio
psychosocial and spiritual changes. Spiritual well-
being needs to be given so that sufferers feel happy
and feel useful in his life even though he is sick. One
of the most common complications is diabetic foot
ulcers, this occurs due to poor blood sugar control.
Worsening condition of foot injuries will occur if blood
sugar control is poor and individual patients are not
compliant in performing foot care. Leg injuries occur
due to nerve death in the feet so that the patient does
not feel pain. Because they don't feel pain, they often
don't realize they have a wound. Usually they only
realize it when they have an infection. Foot wounds
need regular care, because wound healing takes a
long time. Various foot wound care techniques are
currently needed to help heal diabetic foot wounds so
that complications do not occur which lead to
amputation (Tewahido, & Berhane, 2017; Syafril,
2018; Prabawati, Sari, & Neonbeni, 2021).

Continuous and proper treatment of foot wounds
needs to be done so that the foot wound does not
expand and complications do not occur which can
result in an amputation. Treatment of foot wounds can
be done using various dressings with modern
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techniques. The use of modern dressings aims to
maintain the isolation of the wound environment which
remains moist by using moisture retaining, occlusive
and semi-occlusive dressings.

RESEARCH METHOD

This type of research is quasi experiment with a
plan pre and posttest without control group design. It
will be held from February 2022 to November 2022 at
the Wound Care Clinic of the PT Indonesian Nursing
Home Unit in Surakarta, Karang Anyar and Sukoharijo,
Central Java and the Sleman and Bantul Units,
Yogyakarta.

The research sample consisted of 60 people who
were given treatment in the form of wound care
according to the condition of the color of the wound
using the principle moisture balance known as the
method modern dressing until granulation appears.
Principle moisture balance is to prevent the wound
from becoming dry and hard, increase the rate of
epithelialization, prevent the formation of scar tissue,
increase the formation of dermal tissue, control
inflammation and provide a more cosmetic
appearance, accelerate the process of autolysis
debridement, can reduce the incidence of infection,
cost effective, can maintain voltage gradient normal,
maintain neutrophil activity, reduce pain, provide
psychological advantage, and easy to use.
Furthermore, an evaluation of the effectiveness of the
wound care technique was carried out. Analysis of the
results of wound care data using chi square analysis.
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RESULTS

Table. Demographic and Clinical Characteristic of Patients with Diabetes Mellitus (DM) (N=60)

Variables Have been  Have notbeen OR p-value
exposedto  exposed to 95%
Covid-19 Covid-19 Cl
(n=26) (n=34)
Age
Adult 3 (12%) 2 (6 %)
Pre-elderly 12 (46%) 18 (53%)
Elderly 11 (42%) 14 (41 %)
Gender
Male 11 (42%) 18 (53%)
Female 15 (58%) 16 (47%)
The Tissue Types and Wound
Healing Identification by
Colour (Before treatment)
Black 7 (27%) 6 (18%)
Yellow 12 (46%) 19 (56%)
Red 7(27%) 9 (26%)
The Tissue Types and Wound
Healing Identification by
Colour (After treatment)
Black 0 (0%) 0 (0%)
Yellow 9 (35%) 5 (15%)
Red 17 (65%) 29 (85%)
Have Experiencing Arterial
Wounds
Have 15 (58%) 0 (0%)
Don'thave 11 (42%) 34 (100%)
The Wound Healing and
Frequency of Wound Care
3x 4 (15%) 16 (47%) 4.889 0.013
>3x 22 (85%) 18 (53%)
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The Last Evaluation of Tissue
Types and Wound Healing
Black 0(0%) 0(0%) 0.00 (Not exposed to
Covid-19)
Yellow 6 (23%) 12 (35%) 0.16 (Exposed to Covid-19)

Red 20 (77%) 22 (65%)

Based on table it can be seen that the number of
male respondents is more than female. For the age
group, the most are in pre-elderly. While respondents
who were exposed to covid-19 were fewer than those
who were not exposed to covid-19.The colour can be
seen that there were black, yellow and red wound
colors in respondents who were exposed and not
exposed to covid-19 before treatment. After the
respondent received wound care using moist
techniques and modern dressings such as
hydrocolloid, it was seen that there were no more
black wounds that there is a significant difference in
the wound healing of respondents based on the
frequency of wound care (p value = .013 <0.05)
between respondents who have been exposed to
covid-19 and who have never been exposed to covid-
19. It can also be seen that the risk of respondents
who have been exposed to covid-19 requires 4,889
times more frequency of wound care compared to
those who are not exposed to covid-19.

That there is a significant difference in the wound
healing of respondents who were exposed to covid-19
based on the frequency of wound care (p value =
0.049 <0.05) between respondents who had and did
not have arterial injuries. It can also be seen that the
risk of respondents who were exposed to covid-19 and
experienced arterial injuries required 1.114 times more
frequency of wound care compared to those who did
not experience arterial injuries.

Based on table that there was no significant
difference in the condition of the wounds of
respondents who were exposed to covid-19 before
and after wound care (p value = 0.160 > 0.05) and that
there is a significant difference in the condition of the
wounds of respondents who were not exposed to
covid-19 before and after wound care (p Value = 0.000
<0.05). This condition is different from respondents
who were exposed to covid-19 who did not experience
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a difference in the condition of the wound before and
after wound treatment.

DISCUSSION

Diabetic foot ulcers have emerged as one of the
most serious chronic diseases and cause life-
threatening complications, reduce life expectancy and
are costly. The global prevalence of diabetes reported
by the IDF (International Diabetes Foundation) has
reached 9% (463 million adults) in 2019. The
increasing prevalence of diabetes is mainly associated
with population aging and risk factors for diabetes,
especially obesity (Sun et al., 2022).

This is consistent with the results of research which
found that the treatment of type 2 diabetes mellitus
wounds using modern dressing techniques is more
effective in wound healing, by accelerating granulation
and healing of various types of dressings used
according to wound conditions (Dimantika, Sugiyarto,
& Setyorini, 2020).The same thing was revealed that
from research on modern wound care using the moist
wound healing method it was found that it was
effective in the healing process of diabetic ulcers
(Angria, Hariani, & Dwianti, 2019).

More specifically, the results of this study are
consistent with the results of research that has found
that modern (hydrocolloid) bandages are effective in
healing diabetic wounds that often suffer from type II
DM patients as a safe and effective healing method
(Adriani & Mardianti, 2016). This is in accordance with
the opinion that the pandemic has a negative impact
on vascular wounds on the skin of diabetics, with an
increased severity and risk of death compared to
conditions before the pandemic (Sallustro & Florio,
2022). Besides that, it is proven that there is an
influence of modern wound dressings on the wound
healing process of diabetes mellitus. So that the
average wound healing process before and after using
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modern dressings decreases (Sitohang, 2020).

Diabetes mellitus is one of the most common co-
morbidities  found in patients with  covid-19.
Approximately 7% of patients with covid-19 have
diabetes as a comorbidity (Shenoy, Ismaily & Bajaj,
2020). Sufferers of covid-19 must meet their nutritional
needs even though they suffer from diabetes which
must limit their intake of nutrients, especially
carbohydrates, so this is a dual challenge for health
workers caring for diabetics exposed to covid-19.
Diabetes has been reported as a risk factor for disease
severity and at the same time patients must control
glucose in situations with decreased food intake
(Madsbad, 2020).

The results of the study are in accordance with
various opinions that diabetic patients have a risk of
developing arterial disease such as arterial injuries, so
it is said that PAD is very closely related to diabetes
mellitus (Takahara, 2021).This is more common when
it is associated with the 2019 Coronavirus (covid-19)
which causes endothelial dysfunction because there
has been hyper coagulation originating from
endothelial injury so that patients are at risk of
thrombosis and prone to get peripheral vascular
disease which results in ischemia in critical
extremities. Initially the covid-19 virus accelerated the
formation and development of ulcers in diabetic
patients which could be managed by a combination of
endovascular and surgical interventions (Claesson,
Kélbel, & Acosta, 2021).

The same opinion was explained that one of the
causes of diabetic foot wounds is peripheral arterial
disease so that the treatment must be better so that it
does not cause more severe complications (Atri,
Kocherlakota, & Dasgupta, 2020). As explained from a
study that found the results of 115 diabetic patients
with foot ulcers with an average age of 73 years. After
being treated for 17 months, 44% of the ulcers did not
heal, 15% underwent major amputations and 42%
died. This shows that there is no significant difference
in terms of wound healing, major amputation or death.
In conclusion, patients with diabetic foot ulcers and
concomitant PAD are at high risk of limb loss and early
death.

This study, which obtained the results that there
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were differences in the frequency of foot wound care
between those with arterial injuries and those who
were not exposed to covid-19, is consistent with other
studies. It was explained that patients with DFU often
get peripheral arterial disease (PAD) as a macro
vascular complication. Observational studies also
show that coagulopathy is induced by covid-19
resulting in widespread development of arterial and
venous thrombus in various places. Although the
cause is sfil being studied, it seems to follow
Virchow's triad, namely endothelial damage, internal
procoagulants changes in circulation and blood flow.

It was found that the global prevalence of diabetic
foot ulcers (DFU) is 6.3% with a recurrence rate of
approximately 22.1% per person-year. The pandemic
has posed many challenges in the management of
diabetics especially with foot ulcer risk factors. Covid-
19 infection has a tendency to exacerbate the neuro-
ischemic component of DFU. This has been
corroborated in a study from Italy where an increased
incidence of acute limb ischemia was seen in patients
who tested positive for covid-19. Given the
procoagulant nature of covid-19 infection, it is possible
that patients with diabetic foot ulcers, who have
already compromised  vascular  supply, may
exacerbate their leg symptoms and may develop an
acute threatening limb crisis in need.

Opportunity to study the effects of covid-19 on the
diabetic foot in terms of new ulcerations, deaths and
amputations due to the pandemic. For this reason, it is
necessary to monitor patients with previous covid-19
infection to understand whether previous infection
increases the risk of DFS or amputation or death
(Anichini, Cosentino, & Papanas, 2022).

Arterial wound conditions that are often difficult to
treat require various forms of a combination of
treatment and medication measures. It has been
described that when diabetes mellitus is not well
controlled with drugs and a healthy lifestyle, patients
with advanced peripheral arterial disease or critical
limb ischemia (CLI) face the most serious
complications, especially lower limb ulcers. For this
reason, various options for treating endovascular
surgery, negative pressure wound therapy (NPWT),
platelet-rich plasma (PRP), and wound dressings can
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be performed (Grande, Fiori, Russo, Fioramont,
Campagnol, & Marzo, 2020).

Because the condition of foot wounds in diabetic
patients who are exposed to covid-19 can experience
different conditions from those who are not exposed to
covid-19, diabetic foot ulcers require standard care
which currently involves four principles: (1) pressure
reduction, (2) debridement, (3) infection management,
and (4) revascularization if indicated (Aldana, &
Khachemoune, 2020).

The results of this study were supported by studies
which found that there was a relationship between
endothelial cell dysfunction in T2DM and covid-19
(Hayden, 2020). By therefore during the covid-19
pandemic the goal of treatment shifted to prevent the
development of wound complications. So that patients
will minimize their need to visit the hospital or clinic. It
is given that based on the guidelines International
Working Group on the Diabetic Foot (IWGDF), most
patients with diabetic foot disease do not require
hospitalization, unless they have a severe infection
with possible sepsis or require surgical intervention.

In the future, it is hoped that in order to obtain
accurate assessments and direct evaluations,
technology can be used that provides a real-time
method for wound assessment based on image
analysis. So that clinical comparisons, determining the
area of the wound, clinical evaluation with the wound
healing status score algorithm can be obtained by
(Wang, Pedersen, Strong, Tulu, Agu, Ignotz, & He,
2016).

For example, the first procedure is to conduct an
online consultation (telemedicine) to assess the client's
condition regarding complaints, then proceed with a
triage process to prioritize treatment and service
needs. The health of each patient and screening to
check for symptoms of COVID-19 as well as additional
screening, CT Thorax and Swabs if the patient has to
go to the hospital (Hermawati, Tiranda, & Sukron,
2021).

CONCLUSION

There is a difference in the frequency of treating
foot wounds in DM patients between those who are
exposed to covid-19 and those who are not exposed to
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covid-19. There is no difference in the condition of the
foot wounds in DM patients who are exposed to covid-
19 before and after being given wound care.
Meanwhile, the condition of the foot wounds of DM
patients who were not exposed to covid-19 before and
after being given wound treatment had differences.

SUGGESTION

Wound care in diabetic patients should begin by
reviewing their history of exposure to covid-19 so that
wound care will be given more precisely and
effectively.
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