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ABSTRACT Keywords

Diabetes mellitus causes a lot of various complaints and complications. One of
the most serious and most common complications is diabetic ulcers. Prevention
of diabetic ulcer complications can be done with comprehensive wound care.
The Appropriate wound care management can prevent amputation. One of a
method of wound care that can accelerate the wound healing process is modern
dressing wounds. This researched aim to analyze the effectiveness of wound
care using modern dressing method to the diabetes mellitus patients. The
research design was pre-experimental one group pre-test post-test with 15
samples. The data analyzed using Paired T-test. The result of data analysis used
Paired T-test with a significance level of 5% obtained p = 0,000. The average
value of wound development before and after wound treatment using modern
dressing method has decreased from 39,67to 29,93 because wound care with
modern dressing method make the environment of the wound is moist so that
capitalization and granulation process growth up be faster. So it can be
concluded that there is an effect of wound care using modern dressing method
to the wound healing process with diabetes mellitus.
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INTRODUCTION Diabetes mellitus itself many complications
More people in the world are suffering from cause one of the most serious and most often
diabetes mellitus. The increase in the encountered diabetic foot ulcers
number of people with diabetes mellitus due (Prasetyono, 2016). This diabetic foot
to the increasing life expectancy (UHH), problem is a cause of hospitalization for
especially in developed countries so that the patients with diabetes mellitus and requires
number of people with diabetes mellitus was substantial maintenance costs and becomes a
also increasing (Marewa, 2015). burden in health care, although this problem

can be prevented (Aini & Aridiana, 2016).
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Prevention of diabetic ulcer complications
can be done with comprehensive wound
care (Prasetyono, 2016). Some hospitals in
nursing practice especially wound care in
the room, are still limited to changing the
wound dressing, wound cleaning and then
finished, without any comprehensive action
including assessment, selection of dressings,
implementation, documentation, and
evaluation. Though one that affects wound
healing is the technique/wound care
management. Appropriate management for
people with ulcer disease can prevent
amputation  (Ekaputra, 2013). Therefore,
home wound care of Husada Prima Mandiri
prajurit Kulon Mojokerto uses modern
dressing technique in performing wound
care because wound healing uses modern
dressing technique more faster than dry
wound healing (Maryunani, Anik, 2013).

Mojokerto regency is ranked to 11 that is
2.3% prevalence (RISKESDAS, 2013).
Meanwhile, the prevalence of diabetes
mellitus patients in the United States who
suffered diabetic injuries is 15-20%. While
in Indonesia about 15%( (Aftria, 2014).
Approximately 40-70%, diabetic foot ulcers
cause the amputation of the leg (Tholib,
2016). Even IWGDF (International Working
Group on Diabetic Foot) says amputation
occurs every 30 seconds globally because of
diabetes (Prasetyono, 2016). This diabetic
ulcer is also the leading cause of home care
for 80% of patients with Diabetes Mellitus
(Aftria, 2014).

Preliminary study results on March 20,
2017, at home wound care of Husada Prima
Mandiri Prajurit Kulon Mojokerto through
interviews with Head of Husada Prima
Mandiri’s wound care. Obtained data are
five patients with diabetic ulcers of the same
degree, three female patients with grade 3
and two patients Men with grade 3 wounds.

Based on data of registration report of home
wound care of Husada Prima Mandiri
Prajurit Kulon Mojokerto in 2015 until 2016
there are 80 patients with diabetic ulcers,
and in January to February 2017, there are
20 patients with diabetic ulcer.

Diabetic ulcers result from several
underlying risk factors, including trauma to
the legs. Neuropathy is the most common
cause of diabetic ulcers (Prasetyono, 2016).
Patients with diabetes mellitus  will
experience the increased risk of infection
and poor wound healing due to metabolic
disorders, so that cell response and cell
growth factors decreased (Aini & Aridiana,
2016). Wound healing is a complex process
involving many cells and must go through
several phases of inflammation,
proliferation, and remodeling phases
(Suriadi, 2004). Various techniques of
wound care diabetes mellitus currently
growing rapidly include conventional and
modern techniques (Kristianto, 2010). In
wound care techniques with conventional
methods of wounds in dry conditions or not
moist than on wound care the next day the
bandage will be sticky with the wound so
that the wound treatment will be elongated.
While wound care with modern techniques
wounds conditions in a humid state or moist.
The wounded environment can accelerate
the process of capitalization and facilitate
cell growth and collagen proliferation in a
healthy non-cellular matrix (Maryunani,
Anik, 2013).

The results of Witanto et al. (2009) showed
that diabetic ulcer patients treated with
modern dressing had a higher percentage of
wound repair of 86.67% compared with
patients treated with conventional wound
dressing of 30.77%. As well as patients
treated with modern dressing shorter
treatment duration of about 3-7 days
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compared with using conventional dressing
takes long treatment of > 7 days (Witanto,
Gejali, Sandy, Sakti, & Pangayoman, 2009).
While the results of research conducted
Adriani and Tetimardianti (2016) obtained
the result that the average wound healing
rate before done with modern dressing is
37.40 and after being given a modern
bandage average healing rate of the wound
is 33.53 (Adriani & Mardianti, 2016).
Research conducted by S.Eko Ch. Purnomo
et al 2014 obtained the results that the
wound treatment using NaCl 0.9% average
wound healing value of 45.08. while the
modern bandage of 15.92 which means
wound healing using modern dressing 3
times better / more effective than the NaCl
0.9% (Purnomo, Dwinigsih, & Lestari,
2014). From the descriptions that have been
described above researchers interested in
researching the effectiveness wound care
using modern dressing method to diabetic
wound healing process of the patient with
diabetes mellitus because of various
research that says that modern dressing
effective to heal wounds.

This researched aim to analyze the
effectiveness of wound care using modern
dressing method to the diabetes mellitus
patients

RESEARCH METHODS

This research uses pre-experimental design
with one group pre-test post-test design. The
population in this research was all the
patients with diabetes mellitus who suffered
diabetic ulcer that exists in the home wound
care of husada prima Mandiri prajurit Kulon
mojokerto who is totaling 20 responded.
Sampling technique is using purposive
sampling by looking at inclusion criteria as
follows:
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1. Diabetes mellitus patient who has the
diabetic wound with a degree I, 11, 111 based
on Wagner's classification.

2. Patients are not getting anti-inflammatory
drug therapy either steroid or non-steroid,
cytotoxic drugs, immunosuppressive drugs.
3. The patient is not undergoing
chemotherapy or radiation.

From the 20 samples after adjusting for the
inclusion criteria samples used in this
research were some 15 respondents. In this
research to observe wound status using
BWAT (Bates-Jansen Wound Assessment
Tool) wound observation with 13
items/parameters are; wound size, wound
depth, wound edge, undermining, necrotic
tissue type, necrotic tissue number, exudate
type, number exudates, skin color around
the wound, peripheral tissue edema,
peripheral tissue induration, granulation
tissue, epithelization tissue. This research
was conducted from April 3 to May 16,
2017. After all, data collected then tested
using paired T-test statistic to test whether
wound care method using modern effective
for diabetic wound healing by using SPSS
17.0.

DISCUSSION RESULT

General Data

a. Sex

Table 1 Distribution of diabetic ulcer patient
sex at home wound care of Husada
Prima Mandiri  Prajurit  Kulon
Mojokerto

sex Frequency Percentage

(people) (%)

Male 12 80
Female 3 20
Total 15 100
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Based on Table 1 Almost all of the male sex
is as many as 12 people or about 80% of the
total sample.

b. Age and blood sugar levels
Table 2 Distribution of diabetic ulcer patient
age at home wound care of Husada

Prima Mandiri  Prajurit  Kulon
Mojokerto
Age Frequency Percentage
(people) (%)
29-35 years 3 20
36-42 years 9 60
43-49 years 1 6.7
50-55 years 1 6.7
56-61 years 1 6.7
Total 15 100

Source: Primary Data (2017)

Based on table 2 most of the respondents are

in the age range 36-42 years that is as much

as 60% or amounted to 9 people.

Table 3 Distribution of blood sugar levels of
diabetic ulcer patients in home
wound care of Husada Prima
Mandiri Prajurit Kulon Mojokerto

Table 4 Distribution of wound degree of
diabetic ulcer patients in home
wound care of husada prima
Mandiri prajurit kulon mojokerto

Level of  Frequency Percentage
ulcer (people) (%)
Level Il 11 73.3
Level 111 4 26.7
Total 15 100

Source: Primary Data (2017)

Based on Table 4 on the treatment of
diabetic wounds using modern dressing
method most diabetic ulcers patients are in
the second degree, ie there are 11 people or
about 73.3%.

Special Data

a. The process of healing diabetic
wounds before and after wound care
using modern dressing methods in
home wound care

Table 5 Distribution of diabetic wound
healing process in home wound care
of Husada Prima Mandiri Prajurit
Kulon Mojokerto

Check Blood Sugar ~ Frequency Percentage
to Levels (people) (%)
1 126-200 mg/dI 10 66.7

>200 mg/dI 5 33.3

Total 15 100

2 126-200 mg/dI 10 66.7
>200 mg/dI 5 33.3

Total 15 100

3 126-200 mg/dI 9 60
>200 mg/dl 6 40

Total 15 100

Source: Primary Data (2017)
Based on table 3 most of the respondents on
the examination of blood sugar levelsto 1, 2

and 3 are in the range 126-200 mg.

c. Degree of ulcer

Code of Pretest Posttest Differe

Respond  Sco Sco nce

ent e Category e Category )
Tissue Tissue

1. 38 Regenara 27 Regenara -11
tion tion
Tissue Tissue

2 42 Regenara 34 Regenara -8
tion tion
Tissue Tissue

3 51 Regenara 43 Regenara -8
tion tion
Tissue Tissue

4 47 Regenara 37 Regenara -10
tion tion
Tissue Tissue

5 37 Regenara 33 Regenara -4
tion tion
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Tissue Tissue

6. 33 Regenara 29 Regenara -4
tion tion
Tissue Tissue

7. 40 Regenara 23 Regenara -17
tion tion
Tissue Tissue

8. 38 Regenara 31 Regenara -7
tion tion
Tissue Tissue

9. 32 Regenara 22 Regenara -10
tion tion
Tissue Tissue

10. 41 Regenara 23 Regenara -18
tion tion
Tissue Tissue

11. 44  Regenara 28 Regenara -16
tion tion
Tissue Tissue

12. 35 Regenara 20 Regenara -15
tion tion
Tissue Tissue

13. 483 Regenara 39 Regenara -9
tion tion
Tissue Tissue

14. 32 Regenara 28 Regenara -4
tion tion
Tissue Tissue

15. 37 Regenara 32 Regenara -5
tion tion

Total 595 449 -146

39. 29.
Rerata 67 93 -9.73

Source: Processed Data (2017)

Based on Table 5 it can be concluded that all
diabetic ulcers have decreased normal
healing of diabetic ulcer wounds but still in
the regeneration criteria, the above table
shows a decrease of wound healing rate as
much as 9.73 from the pretest average value
of 39.67 and the mean posttest score of
29.93.

Having known the average before and after
the treatment of diabetic wounds, then to
ensure and strengthen the effectiveness or
not then performed statistical tests. Because
in this research is the interval scale then
entered in the parametric test, the
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requirement before performing the statistical
test is the normality test of data and obtained
the results of normally distributed data.
After that statistical test with the paired t-
test.

b. Differences in the process of healing
diabetic wounds before and after wound
care using modern dressing methods

Table 6 Distribution Differences Healing
Process Wounds Diabetic before and
after wound care using modern dressing
methods in home wound care of husada
prima mandiri prajurit kulon mojokerto

Wound

healing Mean SD t df P
process Value
(day)

Pre test 39.67 5.864

Post test 29.93 6.595

First day- 9.733 4.818 7.825 14 0.000
44

Source: Processed Data (2017)

The Result of p-value calculation with
Paired T-test got value 0,000 (o <0.05), and
t score obtained 7,825. The significance
level of p <0.05, which has the meaning HO
is rejected, it can be concluded that the
results of this research there is the
effectiveness of wound care treatment using
modern dressing methods.

DISCUSSION

Based on the results of the research in Table
4.1 it is known that almost all or (12)
diabetic ulcer patients are male. Similar
research results by al fady (2015) found that
70% of diabetic ulcer patients are male (Al
fady, 2015). One of the factors of wound
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healing is pressure and friction. Pressure and
friction caused by foreign objects can affect
blood flow to the peripheral blood vessels
will be impaired and lead to tissue hypoxia
even to the death/necrosis of tissue
(Aristanty, 2013).

Researchers argue that it is because most
men are hardworking which is very easy and
very often the pressure and friction caused
by his work.

Age is a risk factor for the occurrence of
diabetic ulcer and one of the factors that
affect wound healing. Based on the results
of the above research in Table 4.2, most of
the diabetic ulcer respondents were aged
between 36-42 years. The increasing of
people age hence the body function will
decrease so that it can slow wound healing
due to a decline in growth factor response
(Ekaputra, 2013). Also after the age of 40
years dramatically humans will experience
physiological decline drastically. Such a
decrease risks the decrease in pancreatic
endocrine to produce insulin (Aini &
Aridiana, 2016). From the description above
researchers argue with age above 40 years
can occur sugar levels are not controlled due
to the decline of the pancreas to produce
insulin and that trigger the onset of diabetes
mellitus with hyperglycemia which will lead
to ulcers of diabetic and will undergo wound
healing time due to sugar level Which is not
controlled.

In this research blood, sugar levels were
measured three times in the first week,
second week and third week. Based on table
4.3 on the first measurement, the second and
third of the average blood sugar levels of
respondents is between 126-200 mg/dl. The
highest blood sugar level is 250 mg/dl.
Blood sugar levels are poorly controlled and
affected the number of macrophages is

reduced, and if the blood sugar levels persist
above 200 mg/dl then wound would not
follow the phases of wound healing
(Aristanty, 2013). The above theory agrees
with the Handayani (2010) which says that
the increase in blood sugar causes the
erythrocytes, platelets, and leukocytes are
more adhesive and tend to be sticky in the
lumen vascular resulting in decreased
process angiogenesis, synthesis as well as
the number of immune response needed for
wound healing such as neutrophils and
macrophages. It also affects the ability of
fibroblasts to proliferate (Handayani, 2010).

Researchers believe the stickiness of
erythrocytes in the blood wvessel lumen
indicate high blood viscosity so that the
supply of oxygen and nutrients do not run
smoothly cause tissue oxygen deficiency
and can affect a decrease in sensitivity to
stimuli and can occur as diabetic neuropathy
and diabetic ulcers arise. Also, the condition
of diabetic ulcers with high blood sugar
levels cause the wound to heal for a long
time due to wounds lack oxygen and
nutrients. Just as Aristanty (2013) says that
oxygen and nutrients are needed during the
wound healing process (Aristanty, 2013).

The classification of diabetic ulcer is very
important to help the planning of therapy.
The classification of Wagner classifies the
wound based on the extent and depth of the
wound.  Researchers used  Wagner's
classification to classify the degree of ulcer
respondents. Most respondents or about
73.3% are in the second degree where the
deep ulcers, extending to ligaments,
tendons, joint capsules, or deep fascia
without abscess or osteomyelitis. Purnomo,
Dwiningsih, and Lestari (2014) said that
injury would affect the development of
wounds (Purnomo, Dwinigsih, & Lestari,
2014). Meanwhile, according to W. Suryani
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et al. (2012) the size of the wound, deep
wound and degree of injury are also
important factors in the process of wound
healing. The smaller wound, the shallower
wound and the smaller degree of wound the
wound will quickly heal ( (W, Suryani, &
Supriyono, 2012).

Researchers think the degree of ulcer plays a
role in the process of healing. The wound
deeper in a degree of ulcer then the healing
takes a long time of course balanced with
comprehensive care and blood sugar control.

Based on Table 5 the average wound care
before being treated using modern dressing
method the average healing wound is 39.67.
While after the treatment by using the
modern dressing method of average
decreased that is 29.93. Indeed all the
criteria in the regeneration range but the
scoring scores decreased.

Respondents number 7, 9, 10, 11, and 12
have experienced a significant reduction
score in injury compared with other
respondents who were over 10 for 18, 17,
16, 15, and ten because they had blood sugar
levels <200 mg/dl. So that their wound
healing process can take place better and
faster. Because if the blood sugar level
persists> 200 mg/dl, then the wound healing
process will not be able to follow the wound
healing phases (Aristanty, 2013). Based on
the degree of injury they all have the two-
degree category of injuries that are not too
deep so that the wound can quickly heal.
The smaller wound, the shallower wound,
and the less the degree of the wound the
wound will quickly heal (W, Suryani, &
Supriyono, 2012). Four respondents aged
less than 40 years so still have not
experienced the process of physiological
decline of the body dramatically. Humans
will experience a dramatic decrease in
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physics quickly after the age of 40 years
(Aini & Aridiana, 2016). Also, increasing
age will slow wound healing by decreasing
the number and size of fibroblasts so that
proliferative ability decreases and leads to
the decreased response to growth factors and
hormones produced during wound healing.
So the wound healing respondents Numbers
9,10,11, and 12 faster with a significant
reduction in scores.

Respondent number 7 with blood sugar
<200 mg/dl and degree of wound 2
decreased the score of the wound is big
enough that 17 with age 50 years. According
to researchers, it could happen because
many factors that affect wound healing such
as nutritional status, disease, psychological,
and so on. Researchers do not include
general data so that researchers cannot
observe it. So, the conclusion even though
the age of 50 years but if the wound healing
factor which | mentioned above in good
condition can be a decline in the score of
wound healing is large enough. Then, for
respondent numbers 5 and six, there was a
very slight decrease in the sores of 4 due to
blood sugar levels> 200 mg/dl. These data
and facts are reinforced by the theory that if
the blood sugar level persists> 200 mg/dl,
the wound will not pass through the wound
healing phases. Also, hyperglycaemic
conditions can lead to hypercoagulability
and impact on atherosclerosis (Aini &
Aridiana, 2016). According to researchers,
the condition of atherosclerosis causes blood
to flow, and oxygen cannot run smoothly
when healing the wound was influenced by
oxygen supply. Because when the oxygen
supply is reduced then the Phagocytic
activity is inhibited and wound healing is
inhibited.

The score on 13 items has changed due to
wound care using modern dressing method.
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The modern dressing is a method of wound
care by maintaining wound moisture so that
wound healing and tissue growth can occur
naturally (Hartoyo, 2012). Humidity or
environment will accelerate the process of
wound healing and reduce pain (Maryunani,
Anik, 2013). The wound covered with a
moist bandage has an epithelization rate two
times faster than the wound left dry.
According to peter Shehan 2003 in
purnomo, Twinings & Lestari (2014) said
that the humid environment increases the
migration of epithelial cells to the wound
center so that the wound heals faster
(Purnomo, Dwinigsih, & Lestari, 2014).

The above opinion is reinforced by Kartika
(2015) and Maryunani (2013) that the
treatment of fresh dressing wounds is based
on theories that the first humid wound
environment can accelerate fibrinolysis.
Fibrin formed in chronic wounds can be
removed more quickly by neutrophils and
endothelial cells in a humid atmosphere.
Both can  accelerate  angiogenesis.
Circumstances in the treatment of closed
wounds will stimulate the formation of
blood vessels more quickly. The third can
reduce the risk of infection, the incidence of
infection was relatively lower when
compared with dry treatment. Fourth can
accelerate the formation of growth factor.
Growth factor plays a role in wound healing
process to form stratum corneum and
angiogenesis. The fifth can accelerate the
formation of active cells. In humid
conditions, neutrophil invasion followed by
macrophages, monocytes, and lymphocytes
to the wound area takes place early has
many advantages (Maryunani, Anik, 2013).

In addition to the use of modern dressing
methods also occurs the process of autolysis
debridement is the removal of tissue
necrosis by the body's enzymes because of
the atmosphere of a moist wound.

Debridement is an absolute requirement that
must be met for successful wound
management (Ekaputra, 2013). According to
the researchers if the wound in humid
conditions at the time of dressing, the next
day bandage will not stick with the wound.
So it will be protected from the
inflammatory process which is different
with the case of dry bandage then the
bandage will be sticky with the wound and
when the replacement of the bandage there
will be new injuries and the healthy wound
tissue can also be wasted so that the wound
back to the inflammatory phase. In moist
conditions, the environment of the necrotic
tissue will list by the body itself so that the
process of capitalization and granulation can
running fast because the humid atmosphere
can accelerate the process of capitalization.

In this research, the data tested by using
Paired T-test previously been done the first
test of normality data use Shapiro Wilk test
and the result data is the normal distribution
with the p value> 0,05. From result of SPSS
test very 17.00 with paired T-test got result
p-value = 0.000 <a (a = 0,05). Statistically,
it can be concluded that there is the
effectiveness of wound care using modern
dressing method to diabetic wound healing
process in patients diabetes mellitus This is
evidenced by the decreasing wound score.
Wound care with modern dressing obtained
the average score of the development of the
wound was 29.93 while wound treatment
with conventional method obtained the
average scores of the development of the
wound was 35.25. These results also prove
that indeed wound care with modern
methods of dressing is effective for healing
diabetic wounds.

CONCLUSION
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The average value of wound healing before
treatment with modern dressing method was
39.67

The average value of wound healing after
treatment with modern dressing method was
29.93

There is the effectiveness of wound care
using modern dressing method to diabetic
wound healing process in the diabetes
Mellitus patient at home wound care of
husada prima Mandiri prajurit  Kulon
mojokerto with (p-value = 0.000 <a).
SUGGESTION

For Health Service Agencies

It is hoped that the health-care agency,
whether private or government-owned, can
apply modern dressing methods in treating
wounds, especially diabetic ulcer.

For Respondents

It is expected that respondents with diabetic
ulcer choose wound care using modern
dressing methods to treat the wound. In
addition, respondents should also consider
the status of nutrition, blood sugar control,
and psychological conditions.
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