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ARTICLE INFO ABSTRACT
Article history: Objective: ﬁe prevalence of diabetic foot ulcer in Indonesia is far greater than the global prevalence.
Received 30 May 2022 Mursing students are expected to have good knowledge and positive attitu?egarding diabetic ulcer
ifielsse iy st ] care in order to deliver high-quality wound care during clinical practice. This study aimed to assess
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Accepted 16 September 2022 nursing students' knowledge and attitudes toward diabetic ulcer care and to investigate the factors
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Available online 29 September 2022 Methods: ﬁzss—sectianal study was conducted on 396 academic and clinical phases in three nursing
Keywords: schools in Indonesia from September 2021 to February 2022, Participants com a survey including a
Attitude questionnaire about knowledge and attitudes regarding diabetic ulcer care. The data were analyzed using
Diabetic foot a Chi-square test and multivariate logistic regression analysis.
Diabetic neuropathies Results: The results show that 43.2% (171/396) of nursing students had inadequate knowledge of diabetic
Indonesia ulcer care. However, 88.9% (352/396) had a favorable attitude toward the topic. Nursing students lacked
Knowledge knowledge about the characteristics of diabetic ulcers, diabetic neuropathy, wound infection, and
Nursing students adjunctive therapy for diabetic ulcers, and many of them believe that diabetic ulcer care is too time-
consuming to carry out. Students in the clinical phase of their studies had significantly better knowl-
edge than those in the&Fhdemic phase (aOR =9.99,95% C14.96-20.08, P < m ). Male nursing students
were significantly less likely to have positive attitude toward the topic than female students (aOR = 0.42,
95% Cl 0.19-0.96, P = 0.048), and students accustomed to sharing with peers as a source of knowledge
had better attitudes than those who were not (aOR = 276, 95% Cl 1.40-541, P = 0.003).
Conclusion: Findings show that almost half of the nursing students have insufficient knowledge of
diabetic ulcer care. Curriculum developers and educators need to im| e the curriculum regarding
diabetic wound care and provide strategic programs to improve students' knowledge and attitudes based
on the {@Rors discovered in this study. m
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+ Nursing students’ knowledge and understanding are lacking in
terms of characteristics of diabetic ulcers, diabetic neuropathy,
wound infection and the use of adjunctive therapy for diabetic
ulcers.

s The most critical issue regarding the attitudes of nursing stu-
dents is the perception that diabetic ulcer care is too time-
consuming to carry out.

1. @roduction

Diabetes mellitus (DM) is one of the world's fastest-growing
most serious health problems [1,2]. Globally, an estimated
million p between the ages of 20 and 79 are currently living
with DM. This number is predicted to rise to 643 million by 2030
and will reach a staggering 783 million by 2045 [3]. The disease is
also on the rise in Indonesia. In fact, with 19.5 million DM patients,
Indonesia has the fifth highest number of DM cases in the world. [t
is predicted that by 2045 there will be 28.6 million Indonesians
living with DM [3].

The problems associated with DM include high financial burden,
reduced quality of life, and morbidity and mortality due to com-
plications [4—6G]. One of the most common and most feared of]
complications is foot ulcer, as this can lead to amputation [7,8]. The
prevalence of diabetic foot ulcer in Indonesia is 26%, far greater
than the global prevalence of 6.3% [9,10]. Amputation rates due to
diabetic foot ulg| ‘e also high in Indonesia, reaching 39.5% [11].

Considering the high prevalence of diabetic foot ulcer in
Indonesia, the disease must be taken seriously by healthcare pro-
viders so that amputations d DM complications can be avoi-
ded. As healthcare providers, nurses play a crucial role in wound
care management and are expected to deliver high-quality care for

tients with diabetic foot ulcers [12—14]. Therefore, it is essential

hat nurses have sufficient knowledge and positive at es
[15,16]. Knowledge should be a basis that guides nurses in the
management of diabetic foot ulcers to prevent amputation [ 17,18].
Studies have shown that nurses with good knowledge and attitudes
are more inclined to participate in diabetic foot ulcer care [17,19].

Considering that knowledge and attitude play a crucial role in
nurses performing proper diabetic ulcer care, it is important to
educate nursing students about diabetic ulcer care. Nursing stu-
dents are expected to have good knowledge and positive attitudes
since they must perform diabetic ulcer care accurately and effec-
tively under the supervision of clinical instructors during their
clinical practice. As knowledge and attitude are crucial fa.s
related to high-quality management of diabetic ulcers, s
important to assess nursing students’ knowledge and attitude to-
ward diabetic ulcer care. P

Although several studies have investigated the knowledge and
attitudes of nurses toward diabetic ulcer care [17,20], to our
knowledge no prior study has investigated these elements in
nursing students or the factors affecting these wvariables in
Indonesia or other countries. Studies of nursing students’ knowl-
edge have so far focused on knowledge related to DM, DM pre-
vention, and DM self-managem@)21—25]. Studies on knowledge
and attitudes also focused on nursing students’ knowledge and
attitude regarding pressure ulcer prevention [26—30]; therefore,
the purpose of this study was twofold. First, we aimed to assess
nursing students’ knowledge and attitudes toward diabetic ulcer
care and, second, we aimed to assess factors related to these
variables.
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2. Methods

2.1. Design and setting

A cross-sectional study was conducted from September 9, 2021
to February 25, 2022 in three col s of nursing located on Java,
Sulawesi, and Kalimantan islands. The Strengthening the Reporting
of Observational Studies in Epidemiology Statement (STROBES)
guidelines were used to guide the authors in preparing this article.

2.2, Participants

The subjects of this study were nursing students in three col-
leges of nursing located on Java, Sulawesi, and Kalimantan islands.
The core curriculum of nursing education in Indonesia consists of
two phases, the academic phase followed by the clinical phase,
which should only be taken if the academic phase is comple@
successfully. The academic phase is taken over eight semesters, for
a total of 144 credit points, while the clinical phase, also called a
professional nurse program, is taken for two semesters, for 36
credit points. During the academic phase, students will study the
concepts and skills of nursing in classrooms and laboratory settings,
while in the clinical phase, nursing students will apply their
knowledge and skills to a range of healthcare settings. To become a
nurse in Indonesia, nursing students must take both the academic
and clinical phases and they cannot be taken separately. Nursing
students in Indonesia can take the clinical phase at the same uni-
versity as the academic phase, or they can choose another nursing
college.

The sample in study was selected using a convenience
sampling method. The inclusion criteria in this study were all
second-, third-, and fourth-year undergraduate students (academic
phase) and those in the clinical phase who agreed to participate.
First-year students in the academic phase were excluded since their
theoretical knowledge of diabetic wound care was deemed
inadequate.

2.3. Sample size analysis

The total number of eligible of nursing students was 940, con-
sisting of 586 students in years 2, 3, and 4 of the academic phase,
and 354 students in the clinical phase. The sample size was
determined using the fi ing formula: n = Z/4d® (z = 1.96, 95%
Cl, and d — 5%) [31,52]. Considering a non-response rate of 4%, the
total sample size was 396.

g Data collection

Data were collected online via a questionnaire on Google Forms
since data collection took place during the COVID-19 pandemic. A
Google Form link was circulated through the online platform
WhatsApp Messenger (WhatsApp). WhatsApp is a free social media
platform based on mobile instant messaging to facilitate the
sharing of text messages, multimedia files, and other documents
[23]. The time to complete the questionnaire was between 15 and
20 min. No id@ing information about individual students was
collected, and written informed consent was col ed from each
participant. The online survey was performed in line with the
Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
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2.5. Ethical considerations

gpproval to conduct the study was received from the Faculty of
Health Sciences, Universitas Jenderal Soedirman, Indonesia (No
464/EC/KEPK/V1/2021). The study's purposes were clearly
explained on the Google Form. The form was designed in such a
way that anyone who agreed to engage in the study had to click a
proceed button to show that they had read and agreed to the
consent to participate. All participation was voluntary.

2.6. Measurements

2, Socio-demographic characteristics

ata were collected on socio-demographic characteristics,
including age, gender, education level, history of wound care
training, interest in diabetic ulcer care, and the use of the following
as sources of knowledge: books, guidelines, research articles or
journals, magazines, seminars, and sharing with peers.

2.6.2. Content validity of the instruments

The questionnaire used to assess students’ knowledge and at-
titudes regarding diabetic ulcer care was obtained from Kumar-
angsinghe et al. [34]. Permission to use the questionnaire was
obtained from the original author [34]. Before using this ques-
tionnaire, it was translated into Bahasa by two experts in diabetic
foot care and wound care management. The translated question-
naire was then back-translated by two bilingual experts (a native
Australian and a USA native). Finally, eight experts in wound care
(with doctorates in wound care or with wound ostomy continence
nurse certification, and with at least 10 years of clinical experience)
examined the final version, making any adjustments necessary. The
experts then assessed tiffF@larity and cultural equivalence of the
questions by rating them on a four-point Lik pe scale (from not
relevant to extremely relevant) [31]. The content validity index
(CVI) for individual (I-CVI) and scale (5-CVI) was 1 for knowledge on
diabetic ulcer care and 1 for attitude. To investigate the clarity and
understanding of the questionnaire, a pil dy was conducted on
50 nursing students. The participants in the pilot study were
excluded from the final analysis.

2.6.3. Knowledge of diabetic ulcer care

The questionnaire used to assa students’ knowledge of dia-
betic ulcer care comprised of 15 multiple choice questions with
three possible answers (true, false, and don't know) [34]. Correct
answers scored 1, while false answers and don't know options
scored 0. The questionnaire consisted of three questions about
predisposing factors for diabetic ulcers; three questions about
characteristics of diabetic ulcers; three questions about complica-
tions of diabetic ulcers; and six questions about diabetic ulcer
management. Those scoring highly were categorized as having
good knowledge, while those scoring below the mean were cate-
gorized as having poor knowledge. Cronbach’s « coefficient for the
original questionnaire for knowledge was satisfactory at 0.704 [34].
In this study, Cronbach’s « for knowledge was 0.716.

2.6.4. Attitude toward diabetic ulcer care

The questionnaire used to assess stud@fs’ attitude toward
diabetic ulcer care comprised of 10 questions on a five-point Likert-
type scale, ranging from strongly agree to strongly disagree. The
questions covered perceived diabetic ulcer risk, clinical priority of
diabetic ulcer, and professional interest regarding diabetic ulcer
care. The highest total score was 50 and the lowest was 10. Since all
the questions were worded negatively, those scoring 30 or less
were classified as having a “favorable attitude” and those scoring
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more than 30 were categorized as having a “non-favorable attitude”
[20,34]. Cronbach's « coefficient for the original questionnaire of
attitude was 0.732 [34]. In this study, Cronbach’s « for attitude was
0.740.

2.7. Data analysis

To analyze the data, SPSS version 21 was BgW. Descriptive sta-
tistics were used to describe the frequency, mean, and standard
deviation of the variables. A Chi-square test wamd to investigate
the association of knowledge or attitude with socio-demographic
characteristics, including age, gender, level of education, history
of wound care training, interest in diabetic ulcer care, and the use of
the following as sources of knowledge: books, guidelines, research
articles or journals, ma@es, seminars, and sharing with peers.
Variables with P-values less than or equal to 0.2 in the bivariate
analysis were then entered into a multivariate logistic regression
model 35]. To investigate the strength of the association be-
tween dependent and independent variables, odds ratios (OR) with

% confidence interval (Cl) were determined. P-values of under

.05 were considered statistically significant.

3. Results
3.1. Demographic characteristics of nursing students

The response rate of this study was 100%. The mean age of
nursing students was 21.37 years. Most participants were female
(88.1%), studying in the academic phase (73.0%). Most participants
reported having an interest in diabetic ulcer care (61.1%). As sources
of knowledge regarding diabetic ulcer care, participants used books
(65.9%), sharing with peers (59.3%), and research articles and
journals (89.9%). Most participants reported not using guidelines
(76.7%), magazines (93.6%), or seminars (59.9%) as sources of
knowledge regarding diabetic ulcer care (Table 1).

3.2, Knowledge of nursing students about diabetic ulcer care

Among the participants, 56.8% of them displayed adequate
diabetic ulcer care knowledge, while 43.2% displayed inadequate
knowledge. Of the 15 questions, four were not answered correctly
by more than half of the participants, with question No. 5, 6, 8 and
12 (Table 2).

The association between knowledge and all socio-demographic
characteristics was measured by the Chi-square analysis. The
analysis showed that level of education, history of wound care
training, interest in diabetic ulcer care, use of guidelines as a source
of knowledge, or seminars as a source of knowledge, were variables
with Pvalues less than or equal to 02, while other variables
including age, gender, and the use of books, research articles or
journals, magazines, and sharing with peers as a source of knowl-
edge had a P-value of more than 0.2.

The variables of education level, history of wound care training,
interest in diabetic ulcer care, and using guidelines or seminars as a
source of knowledge were then entered into regression analysis. In
P regression analysis, after adjusting for confounding variables,

he education level was the only factor associated with knowledge
of diabetic ulcer care. The students in the clinical phase had almost
10 times (aOR = 9.99, 95% CI 4.96-20.08, P < 0.001) better
knowledge than those in the academic phase (Table 3).

3.3. Artitude of nursing students towards diabetic ulcer care

The proportion of nurses who had a favorable attitude toward
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Table 1
Demographic characteristics of nursing students participated in the study (n = 396).
Characteristics n (%)
Age, Mean =+ 5D 2137+ 113
Gender Female 349 (88.1)
Male 47 (11.9)
Level of education Academic phase 289 (73.0)
Clinical phase 107 (27.0)
History of wound care training Yes 32 (81
No 364 (91.9)
Interest in diabetic ulcer care Yes 242 (61.1)
No 154 (389)
Use book as source of knowledge Yes 261 (6549)
No 135 (34.1)
Use guideline as source of knowledge Yes 92 (23.2)
No 304 (76.8)
Sharing with peers as source of knowledge Yes 235(59.3)
No 161 (40.7)
Use research article/journal as source of knowledge Yes 356 (899)
No 40 (10.1)
Use of magazine as source of knowledge Yes 25(6.3)
No 371(93.7)
Use of seminar as source of knowledge Yes 159 (40.1)
No 237 (599)
MNote: Data are n (%), unless otherwise indicated.
&..
Frequency and percentage distribution of nursing students' knowledge on diabetic ulcer care (n = 396).
Questions Comrect Incorrect Don't know
1. Neuropathy is the predominant factor responsible for diabetic ulcers. 302 (76.3) 21(5.3) 73(184)
2. Sensory neuropathy results in unnoticed skin damages which lead to formation of ulcers. 312 (78.8) 29(7.3) 55(139)
3. Autonomic neuropathy is associated with dry skin which predisposes to ulcer formation. 230 (58.0) 41(10.4) 125(31.6)
4, Diabetic neuropathic ulcers are typically found on weight bearing areas of the foot. 319 (80.6) 29(7.3) 48 (12.1)
5. Diabetic ischemic ulcers are less painful than diabetic neuropathic ulcers. 93 (23.5) 129(326) 174 (43.9)
6. Neuropathy can be excluded if the foot skin is cool and pulses are absent. 181 (45.7) 107 (27.0) 108 (27.3)
7. The risk of amputation is higher when diabetic foot ulcer is associated with limb ischemia. 304 (76.8) 36 (9.1) 56(14.1)
8. Presence of slough is not an indication of infection in diabetic ulcers. 124 (31.3) 74 (187 198 (50.0)
9, Presence of osteomyelitis impairs healing of diabetic ulcers. 243 (61.4) 33 (8.3 120(30.3)
10, Wound healing progress is unsatisfactory if the wound bed appears pink. 244 (61.6) 74 (187 780197
1L Mechanical off-loading should be advised to facilitate ulcer healing, 338 (85.4) 28 (7.00 30(76)
12, Hyperbaric oxygen therapy is recommended for ulcer healing even in a well-perfused foot. 66 (16.7) 181(45.7) 149 (37.6)
13 Infected, highly exuding wounds should be cleansed daily. 265 (66.9) 72(182) 50 (149)
14 @e dressings are effective for wounds with clinical signs of infection. 220 (55.6) 67 (169) 109 (27.5)
15 rogel dressings are useful to rehydrate the wound bed and control the moisture in wounds. 209 (75.5) 20(5.1) 77(194)
Note: Dataare n (%),
Table 3
Factors associated with nursing students’ knowledge about diabetic ulcer care.
Variables Level of knowledge cOR P a0R P
Score (Mean = 5D) Poor (n) Good (n)
Level of education
Academic phase 840+ 325 159 130 Reference Reference
Clinical phase 11.40 = 1.88 12 a5 0.68 (5.08—18.43) <0.001 9.99 (4.96—20.08) <0001
History of wound care training
No 917+ 32 161 203 Reference Reference
Yes 9.65 + 3.43 10 22 0.55(0.23-1.31) 0.177 1.71(0.73-3.99) 0.213
Interest in diabetic ulcer care
No 8.89+ 313 75 79 Reference Reference
Yes 1025+ 333 96 146 1.44 (0.96-217) 0.077 1.30 (0.84—2.04) 0.238
Use guideline as source of knowledge
No 8.89+ 313 145 159 Reference Reference 0.746
Yes 1025+ 333 26 66 2.31(1.39-384) 0.001 0.74 (0.48—1.68)
Use seminar as source of knowledge
No 8.90 + 3.30 109 128 Reference 0.169 Reference 0.434

9.67 + 3.07 62 a7 1.33 (0.88—2.00)

1.20 (0.76—1.90)

Y|
Note: L!; = Crude odds ratios. aOR = Adjusted odds ratio.
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Table 4
Mursing students’ attitudes towards diabetic ulcer care (n = 396).

International fournal of Nursing Sciences 9 {2022) 496-503

ﬂngly

Questions Agree Neither agree or Disagree Strongly
agree disagree disagree
1 | think diabeti r treatment is more important than ulcer prevention. 19 (4.8) 53 (134) 86(21.7) 177(44.7) 61(154)
2 I do not think 1t15 necessary to assess diabetic ulcers regularly. 4 (1.0 24{6.0) 26(6.6) 237(59.9) 105(265)
3 Diabetic wound care is too time consuming for me to carry out. 3793 220 97 (245) 33(8.3) 9(2.3)
(55.6)
4 In comparison with other areas of nursing care, diabetic ulcer care is a low priority task for 6 (1.5) 24{6.0) 97 (245) 220 49(124)
me, (55.6)
5 If I have the opportunity, | would like to avoid caring for diabetic ulcers. 5(1.3) 35 (8.8) 96(242) 190 700177
(48.0)
6 0 not have time to advise each patient individually on how to look after their ulcers 5 (1.3) 25(6.3) 86(21.7) 196 84(21.2)
(49.5)
7 Itisnot my responsibility to educate patients with diabetic ulcers on how to reduce re- 3 (0.8) 20(5.00 29(7.3) 230 114 (28.8)
ulceration (58.1)
8 I cannot think about pain when cleaning diabetic ulcers. 4 (1.0 18 (4.6) 44 (11.1) 200 130(32.8)
(50.5)
9 Ido not like to care for diabetic ulcers in my practice. 5(1.1) 22 (5.6) 99(250) 192 780197
(48.5)
10 | do not get satisfaction by caring for diabetic ulcers. 3(0.8) 28 (7.00 87(22) 192 86(21.7)
(48.5)

Note: Dataare n (%),

diabetic ulcer care was 88.9%. However, surprisingly, 64.9% of par-
ticipants considered diabetic ulcer care to be too time-consuming
to carry out (Table 4).

In the Chi-square analysis, the association between attitude and
all socio-demographic characteristics was assessed. The analysis
showed that gender, history of wound care training, interest in
diabetic ulcer care, the use of books as sources of knowledge, and
sharing with peers as a source of knowledge, were variables which
had P-values less than or equal to 0.2, while other variables
including age, level of education, and the use of guidelines, research
articles or journals, magazines, or seminars as sources of knowl-
edge had P-values of more than 0.2

The variables of gender, history of wound care training, interest
in diabetic ulcer care, and using books and sharing with peers as a
source of kno ge were then entered into logistic regression

analysis. After controlling for the confounding variables, gen

(a0OR = 0.42,95% C1 0.19—-0.96, P = 0.048), and sharing with peers as
a source of knowledge (aOR — 2.76, 95% Cl 140-541, I = 0.003)
were significantly associated with attitude towam“iahetic ulcer
care (Table 5). Male nursing students were 58% less likely to have a
positive attitude than female students, and students accustor to
sharing with peers as a source of knowledge were 2.76 times more

likely to have a positive attitude than those who were not.

4. Discussion

4.1. Nursing students’ knowledge of diabetic ulcer care should be
improved

Our study showed that almost half of nursing students still have
low knowledge of diabetic ulcers and their management. Most
participants answered incorrectly when asked about diabetic ulcer
assessment and evidence-based practice related to diabetic ulcer
treatment. This result indicated there is a gap in the wound care
education system in Indonesia. These gaps in knowledge might be
due to the topics not being covered in the nursing curriculum in
Indonesia. The current curriculum only covers wound care man-
agement in patients with DM using conventional method. The
current curriculum only covers wound care management in pa-
tients with DM using a conventional method. The conventional
method of wound management is wound treatment by using gauze
dressing or antiseptic regardless of the amount of exudate or the
condition of the wound base [36]. The purpose of undergraduate
education is to teach students to be competent in clinical nursing,

Table 5
Factors associated with nursing students' attitude about diabetic ulcer care.
Variables Level of attitude cOR P aor P
Score (Mean = 5D) Poor (n) Good(n)
Gender
Female 3734 £ 633 34 315 Reference 0.022 Reference 0.048
Male 3559+ 734 10 37 039 (0.18—-0.87) 0.42 (0.19—-096)
History of wound care training
No 37.59 £ 630 37 327 Reference 0.05 Reference 0741
Yes 3525 + 800 7 25 040 (0.16-0.99) 1.29(0.28-597)
Interest in diabetic ulcer care
No 35.87 £ 607 24 130 Reference 0.032 Reference 0067
Yes 37.93 + 660 20 222 205 (1.09-3.85) 1.85 (0.96—3.56)
Use book as source of knowledge
No 35091 £ 621 22 113 Reference 0.02 Reference
Yes 37.13 + 647 22 239 211 (1.12-3.97) 1.73 (0.89-333) 0.101
Sharing with peers as source of knowledge
No 36.10 £ 678 29 132 Reference 0.001 Reference 0.003
37.84 + 616 15 220 322 (1.66-6.23) 2.76(1.40-541)

Yos
Note: c!; = Crude odds ratios. aOR = Adjusted odds ratio.
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and therefore nursing students should be provided with the
knowledge and skills required to practice as a competent profes-
sional nurse [37]. Considering that nursing students have to assess
and manage wounds during their clinical program, it is crucial they
have a good understanding of these topics so their patients can be
accurately assessed with regard to the condition of their ulcers and
have access to the best possible treatment and care. Our study
malkes it clear that Indonesia’s education developers must add the
topics of diabetic ulcer assessment and ence-based practice of
the treatment of diabetic ulcer care into the nursing curriculum to
improve the competence of nursing students in performing wound
assessments and treating wounds using evidence-based
techniques.

We found that students in the clinical phase have 10 times
better knowledge about the topic than those in the academic phase.
This might be due to the characteristics of nursing education in
Indonesia. Students in the clinical phase have experienced clinical
practice in many different settings and are likely to have performed
wound care on patients. However, those in the academic phase
have not yet had any clinical experience and this may explain why
their knowledge is lower than those in the clinical phase. Our
Eflings correspond to a study in Turkey which found nursing
students in their final year had more knowledge about prevention
of pressure injury than those in lower academic years [26]. Our
study's findings show that students’ knowledge must be improved,
especially in the academic phase. This can be done in several ways.
In addition to teaching in a classroom setting, simulation labo
tories with various kinds of wound condition models are needed to
enhance the knowledge and clinical skills of nursing students.
Studiespe shown that laboratory simulation significantly im-
proves learning outcomes by bolstering the students’ feeling of
being prepared for clinical practice [358,29]. Wound care training or
workshops could also be offered to students to improve their
knowledge of diabetic ulcer care. Studies show that wound care
training can significantly improve the competency to perform
wound care practice [40].

4.2, Nursing students’ attitudes toward diabetic ulcer care

We found that most participants had a favorable attitude toward
diabetic ulcer care; however, the majority of participants consid-
ered diabetic ulcer care to be too time-consuming to carry out. This
is possibly due to most hospitals in Indonesia, including the one in
which nursing students take their clinical phase, still using con-
ventional wound dressing (saline-soaked gauze dressings), and not
having adopted modern wound dressing techniques. Conventional
wound dressings are changed daily or even more frequently ac-
cording to the amount of wound exudate, and therefore are time-
consuming for nurses. Conversely, modern wound dressings
(foam, film, hydrocolloid, alginate, and foam dressings) can be
changed every few days, shortening the time nurses must spend on
each patient. Previous studies also showed that the use of modern
wound dressings can significantly reduce pain and shorten healing
time [41—44]. Although modern wound dressing has been used
extensively since the 1980s in U.S. and European hospitals [45], it
was only introduced to Indonesian hospitals in the early 2000s, and
remains rare. Nursing students should be taught the most up-to-
date evidence on diabetic wound care management. A more posi-
tive attitude toward diabetic ulcer care could be achieved among
nursing students if the gaps in their knowledge were filled and they
better understood that modern diabetic ulcer care does not take
long to perform.

We also found that the main factors related to the attitudes of
nursing students toward diabetic ulcer care are gender and sharing
with peers as a source of knowledge. We found that male nursing
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students were less likely to have a positive attitude than female
nurses in this regard. However, these findings do not correspond
with a previous study that found either no association between
gender and attitude toward diabetic foot care [20], or that males
have more positive attitudes than females toward the prevention of
pressure injury [46]. Our ysis of this item in the questionnaire
of this study showed that the percentage of male participants who
agreed or strongly agreed that diabetic ulcer care is time-
consuming was significantly higher than the percentage of fe-
males (data not shown). This could be why the male participants
were less likely to have a positive attitude, but further study is
needed to confirm this.

We found that participants who were accustomed to sHEling
with peers as a source of knowledge were almost three times more
likely to have a positive attitude than those who were not. These
results are in line with another study which found that peer
engagement can support improvement of professional develop-
ment, self-confidence, communication, and interpersonal relations
[47]. This might explain why the participants in our study who were
accustomed to sharing with peers as a source of knowledge also
had better attitudes toward diabetic ulcer than those who did
not. The implication of our findings is that, to improve the attitude
of nursing students in Indonesia, they need to use various m s
of sharing with peers that involve both genders, such as study
groups, peer-to-peer learning partnerships, and group work either
in a classroom setting or laboratory simulation. Future studies are
needed to confirm this.

%, Strengths and limitations

This study is the first to assess nursing students'%wledge and
attitudes regarding diabetic foot ulcer care and to investigate the
related factors. The study had a high response rate and used a
questionnaire wjEgh was adapted and validated for use in Indo-
nesian settings. However, this study also had some limitations.
First, it was carried out in only three institutions nationwide, and
this limits its generalizability, yet participants came from the three
biggest islands in Indonesia (Java, Sulawesi, and E@limantan [sland),
a fact that could strengthen its external validity. Second, the study's
cross-sectional design makes it difficult to draw possible causal-
ities. It is recommended to perform a longitudinal study as a follow-
up.

5. Conclusion

Through this study, we gained data that many Indonesian stu-
dents have inadequate knowledge of diabetic ulcer care. The factor
related to nursing students’ knowledge of diabetic ulcer careis their
education level, while the factors related to nursing students’ at-
titudes are gender and sharing with peers as a source of knowledge.
Mursing students’ low knowledge indicated that there is a need for
curriculum developers and policy makers to improve existing
nursing curricula in Indonesia by adding topics which are not
covered. Our study also showed there is a need to improve stu-
dents’ knowledge, especially in the academic phase, and we have
proposed several approaches. In addition to learning in the class-
room setting, demonstrations of wound care in a clinical skill lab-
oratory with various models of wound conditions are needed to
enhance the clinical skill of nursing students. To improve their
attitude in this regard, the learning method of sharing with peers as
a source of knowledge is needed, either in classrooms or laboratory
seftings to improve nursing students’ emotional support, self-
confidence, and communica@n skills. Wound care training or
workshops could be offered to improve the knowledge and atti-
tudes of nursing students toward diabetic ulcer care.




Y. Sari, A.S. Upoyo, A. Sumeru et al.
Funding

This study was funded by “Penelitian Dasar Kompetitif
Masional” research grant, from Kementerian Pendidikan, Kebu-
dayaan, Riset, dan Teknologi, Indonesia.

ﬁdmﬁon of competing interest

The authors declare that they have no potential competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

@dﬂ authorship contribution statement

Yunita Sari: Methodology, Formal analysis, Writing — original
draft, Writing — review & editing, Funding acquisition. Arif Setyo
Upoyo: Methodology, Formal analysis, Validation, Writing — review
& editing. Annas Sumeru: [nvestigation, Software, Formal analysis,
Writing — review & editing. Saldy Yusuf: Investigation, Formal
analysis, Writing — review & editing. Haryanto: Investigation,
Formal analysis, Writing — review & editing. Nuriya: Data curation,
Formal analysis, Writing — review & editing. Agis Taufik: Data
curation, Formal analysis, Writing — review & editing.

Acknowledgments

We would like to thank to Kementerian Pendidikan, Ke
dayaan, Riset, dan Teknologi, Indonesia for providing the grant fo:
this study.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ijinss.2022.09.013.

References

[1] Serensen HT. Prevention of diabetes mortality at ages younger than 25 years:
access to medications and high-quality health care. Lancet Diabetes Endo-
crinol 2022;10(3):151-2. https://doi.org/10.1016/52213-8587(22)00009-2,
Khan MAB, Hashim M), King JK, Govender RD, Mustafa H, Al Kaabi ). Epide-
miology of type 2 diabetes - global burden of disease and forecasted trends.
] Epidemiol Glob Health 2020:10(1):107-11. hups://doLorg/10.2991]
jezh. k. 191028001,

International Diabetes Federation. IDF diabetes Atlas. tenth ed. 2021 Brussels,
Belgium https:/www.diabetesatlas.org, [Accessed 5 May 2022].

Trikkalinou A, Papazafiropoulou AK, Melidonis A. Type 2 diabetes and quality
of life. World | Diabetes 2017:8(4):120-9. https://doLorg/10.4239/
wid vBi4.120,

Deshpande AD, Harris-Hayes M, Schootman M. Epidemiology of diabetes and
diabetes-related complications. Phys Ther 2008:88(11):1254—64. hitps://
doi.org{102522 (ptj. 20080020,

Alshayban D, Joseph R. Health-related quality of life among patients with type
2 diabetes mellitus in Eastern Province, Saudi Arabia: a cross-sectional study.
PLoS One 2020;15(1):e0227573. https:fidoiLorg/10.1371/
journal. pone. 0227573,

Bekele F, Chelkeba L, Fekadu G, Bekele K. Risk factors and outcomes of diabetic
foot ulcer among diabetes mellitus patients admitted to Nekemte referral
hospital, western Ethiopia: prospective observational study. Ann Med Surg
2020;51:17-23. https://doi.org(10.1016/j.amsu.2020.01.005.

Pendsey SP. Understanding diabetic foot. Int | Diabetes Dev Ctries 2010:30{2):
75-9. https:{/doi.org/104103/0973-3930.62596,

Zhang PZ, Lu ), Jing YL, Tang 5, Zhu DL, Bi Y. Global epidemiology of diabetic
foot ulceration: a systematic review and meta-analysis. Ann Med 2017:49(2):
106—16. https://doiLorg/10.1080/07853890.2016.1231932,

Yusuf S, Okuwa M, Irwan M, Rassa S, Laitung B, Thalib A, et al. Prevalence and
risk factor of diabetic foot ulcers in a regional hospital, eastern Indonesia.
Open ] Nurs 2016:6:1-10. https://doiorg/10.4236/0jn.2016.61001.

Decroli E, Karimi ], Manaf A, Syahbuddin 5. Profil ulkus diabetik pada pen
derita rawat inap di bagian penyakit dalam. RSUP Dr. M. Djamil Padang. Maj
Kedokt Indon 2008;58(1):3—7. 12,

Ragheb S, Beni M. Management of a diabetic foot ulcer by specdalist nurses in
Iran. Wounds International 2013;4:20-3,

12]

€]

[4

s

16

[7

[8

[9

[10]

[11]

(2]

502

International fournal of Nursing Sciences 9 {2022) 496-503

[13] Aalaa M, Malazy OT, Sanjari M, Peimani M, Mohajeri-Tehrani M. Nurses' role
in diabetic foot prevention and care; a review. | Diabetes Metab Disord
2012;11(1):24. https:(/dolorg/10.1186/2251-6581-11-24.

Seaman S. The role of the nurse specialist in the care of patients with diabetic
foot ulcers. Foot Ankle Int 2005:26{1):19-26. https://dolorg/101177/
107110070502600104.

McCluskey P, McCarthy G. Nurses' l([mwludue and competence in wound
management. Wounds U K 2012:8
Bondi ME, Rahim S55A, Avoi R, Hayati F, Ahmedy F, Omar A, et al. Knowledge,
attitude and practice on diabetic wound care management among healthcare
professionals and impact from A short course training in Sabah, Borneo.
Medeni Med | 2020;35(3):188—94. https://doLorg/10.5222 MM).2020.02929,
Abate TW, Envew A, Gebrie F, Bayuh H. Nurses' knowledge and attitude to-
wards diabetes foot care in Bahir Dar, North West Ethiopia. Helivon
2020:6(11):e05552. https: ((doLorg/10.1016/) heliyon.2020.e05552,

Kaya Z, Karaca A. Evaluation of nurses' knowledge levels of diabetic foot care
management. Nurs Res Pract 2018;2018:8549567. hiips://dolorg 101155/
2018/8549567.

Abdullah WH, Senany 5A Al-Otheimin HK. Capacity building for nurses'
knowledge and practice regarding prevention of diabetic foot complications.
Int ] Nurs Sci 2017:7(1):1-5. https://doiorg/10.5923j.nursing. 20170701.01.
Bilal M, Haseeb A, Rehman A, Hussham Arshad M, Aslam A Godil §, et al
Knowledge, attitudes, and practices among nurses in Pakistan towards dia-
betic foot. Cureus 2018;10{7):e3001. https:({doi.org/10.7759 /cureus. 3001,
Anastasion V, Tsaloglidou A, Minasidou E, Kafkia T, Koukourikos K,
Kourkouta L, et al. Investigation of the knowledge of nursing students and
nursing assistants' students on diabetes mellitus Il and its prevention. Int |
Caring Sci 2019:12(3):1837—-49,

Pozar H, Paro NJ, Simin D. Diabetes and education—knowledge level about
diabetes management in nurses student. Nurs Healthe Int | 2019;3(1):1-9.
https://doi.org 1023880/ nhij- 16000171,

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23] Feustel DE. Nursing students' knowledge about diabetes mellitus. Nurs Res
1976:25(1):4-8.
[24] Abdirahman HA, Tasneem H, AbuAlUla NA, Jacobsen KH. Knowledge and at-

titudes about type 2 diabetes among female nursing students in Saudi Arabia.
World Med Health Pol 2021:14(1):47-53. https:/[doLorg/10.1002/wmh3.413.
Ramjan LM, Watanabe H, Salamonson Y. Diabetes knowledge and perceptions
among nursing students, and curiculum differences in Japan and Australia: a
cross-sectional study. Nurse Educ Today 2017:53:7-12. https://doiorg/
10.1016/j.nedt.2017.03.005,

Kisaak OG, Sonmez M. Pressure ulcers prevention: Turkish nursing students'
knowledge and attitudes and influencing factors. | Tissue Viability 2020:29(1):
24-31, https: [[doLorg(10.1016/j,jtv.2019.11.003,

Kara H, Arikan F, Kahyaoglu A. Student nurse knowledge of and attitudes
toward pressure injury prevention: how sufficient is undergraduate educa-
tion? Adv Skin Wound Care 2021:34(9):473—80. https:/ /doiorg/10.1097/
01 ASW.0000767332 4083328,

Szymanski 5, Porebska E, Sipak-Szmigiel O. Knowledge of nursing students on
the subject of pressure ulcers prevention and treatment. What we know
about pressure ulcers? Pol Przegl Chir 2020;92(3):22-5. https://doiorg/
10.5604{01.3001.0014.0508.

Rafiei H, Reza M, Senmar M, Moosavi S, Esmaeili F, Yousefi F, et al. Assessment
of student nurses' knowledge of pressure ulcers and their associated factors.
Wounds Middle East 2019:6(1):24-7.

Simonetti V, Comparcini D, Flaceo ME, di Giovanni P, Cicolini G. Nursing
students’ knowledge and attitude on pressure ulcer prevention evidence-
based guidelines: a multicenter cross-sectional study. Nurse Educ Today
2015;35(4):573-9. https:/(doi.org/10.1016/j.nedt.2014.12.020.

[25]

[26]

[27]

[28]

[29]

[30]

[31] Daniel WW. Biostatistics: a foundation for analysis in the health sciences.
Biometrics 1995;51(1).
[32] Chimire S, Shrestha N, Callahan KE, Nath D, Baral BK, Lekhak N, et al. Un-

dergraduate nursing students' knowledge of aging, attitudes toward and
perceptions of working with older adults in Kathmandu Nepal. Int | Nurs Sci
2019;6(2):204—10. https:/(doi.org/10.1016/).ijnss.2019.03.003.
[33] Ovewole BK Animasahun V|, Chapman HJ. A survey on the effectiveness of
WhatsApp for teaching doctors preparing for a licensing exam. PLoS One
2020;15(4):e0231148. https://doiorg/10.1371 [journal pone.0231148.
Kumarasinghe SA, Hettiarachchi P, Wasalathanthri 5. Nurses' knowledge on
diabetic foot ulcer disease and their attitudes towards patients affected: a
cross-sectional institution-based study. | Clin Nurs 2018:27(1-2):e203—12.
https://doi.org/10.1111/jocn 13917,
Urrutia |, Martin-Nieto A, Martinez R, Casanovas-Marsal JO, Aguayo A, del
Olmo |, et al. Incidence of diabetes mellitus and associated risk factors in the
adult population of the Basque country, Spain. Sci Rep 2021;11:3016. https://
doLorgf10.1038/541598-021-82548-y.
Zhen Z), Lai ECH, Lee QH, Chen HW, Lau WY, Wang F]. Conventional wound
management versus a closed suction irrigation method for infected laparot-
omy wound - a comparative study. Int | Surg 2011;9(5):378—-81. hups://
doLorgf10.1016/j.ij5u.2011.02.012,
Shin H, Sok S, Hyun KS, Kim M]. Competency and an active learning program
in undergraduate nursing education. | Adv Nurs 2015:71(3):591—-8. hitps://
doLorg/10.1111jan. 12564,
Richardson KJ, Claman F. High-fidelity simulation in nursing education: a
change in clinical practice. Nurs Educ Perspect 2014:35(2):125-7. hups://
doiorg/10.5480/1536-5026-35.2.125,

[34]

135]

[36]

137]

[38]




Y. Sari, AS Upoyo, A Sumeru et al.

[39] Brewer EP. Successful techniques for using human patient simulation in
nursing education. ] Nurs Scholarsh 2011:43(3):311-7. htps://dotorg/
10.1111{).1547-5069.2011.01405.x.

[40] Williams EM, Deering S. Achieving competency in wound care: an innovative

training module using the long-term care setting. Int Wound ] 2016:13(5):

829-32. hitps://doLorg/10.1111 /iw). 12388, Epub 2015/01/20.

Hopper GP, Deakin AH, Crane EO, Clarke V. Enhancing patient recovery

following lower limb arthroplasty with a modern wound dressing: a pro-

spective, comparative audit. | Wound Care 2012:21(4):200-3. https://doLorg/

1012968 jowc 2012.21.4.200.

Nuutila K, Eriksson E. Moist wound healing with commonly available dress-

ings. Adv Wound Care (New Rochelle) 2021:10{12):685—-98. hitps://doLorg/

10.1089/wound 20201232,

[41]

[42]

International fournal of Nursing Sciences 9 {2022) 496-503

[43] Acton sain during wound dressing changes. Wound Essentials

[44] Mahyudin F, Edward M, Basuki MH, Basrewan ¥, Rahman A. Modern and
classic wound dressing comparison in wound healing, comfort and cost. | Ners
2020;15(1):31-6. https: [/doiorg (1020473 [jn.v15i1.16597.

[45] Dhivya S, Padma VV, Santhini E. Wound dressings - a review. Biomedicine
2015;5(4):22. https://doiorg/10.7603/s40681-015-0022-9,

[46] Etafa W, Argaw Z, Gemechu E, Melese B. Nurses' attitude and perceived
barriers to pressure ulcer prevention. BMC Nurs 2018:17:14. https:/ /doiorg/
10.1186/512912-018-0282-2.

[47] Ayaz-Alkaya S, Oztirk FO. The impact of internship on attitude towards
nursing profession and peer caring behaviours: a prospective observational
study. Int ] Clin Pract 2021;75(10):e14632. https://doLorg/ 10,1111 /ijcp. 14632,




A2. Turnitin Nursing student's knowledge and attitude toward
diabetic ulcer care and their contributing factors in Indonesia

(1)

ORIGINALITY REPORT

14, 12, 8« 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1

WWW.sid.ir

Internet Source

T

implementationsciencecomms.biomedcentral.com1 o
0

Internet Source

Oznur Gurlek Kisacik, Minevver S6nmez.
"Pressure ulcers prevention: Turkish nursing
students' knowledge and attitudes and
influencing factors", Journal of Tissue Viability,
2020

Publication

T

repozitorij.hgi-cgs.hr

Inte'r::letSourceJ g g <1 %
www.sciencedirect.com

Internet Source <1 %
Niken Safitri Dyan Kusumaningrum, Fitria

ﬂ Y 5 <1 %

Handayani, Henni Kusuma, Chandra Bagus
Ropyanto, Darmawati Ayu Indraswari. "The
Therapeutic Effects of Topical Application of



Ozonized Olive Oil on Diabetic Ulcer Healing:

A Literature Review", KnE Life Sciences, 2019

Publication

journapww-com <1y
5 IS <1y
o [ <1y
oA <1y
iimﬂre‘j to Bellin College <1 o
yhereninkaore <1y
nonin-com <1y
Firomsa Bekele, Legese Chelkeba, Ginenus <1 o

Fekadu, Kumera Bekele. "Risk factors and
outcomes of diabetic foot ulcer among
diabetes mellitus patients admitted to
Nekemte referral hospital, western Ethiopia:
Prospective observational study", Annals of
Medicine and Surgery, 2020

Publication

bmcpublichealth.biomedcentral.com



Internet Source

<1 %
semarakilmu.com.my <1
Internet Source %
Kathrine Haland Jeppesen, Sytter <1
- : . , %
Christiansen, Kirsten Frederiksen. "Education
of student nurses - A systematic literature
review", Nurse Education Today, 2017
Publication
downloads.hindawi.com
Internet Source <1 %
Submitted to Monash Universit
Student Paper y <1 %
orca.cardiff.ac.uk
Internet Source <1 %
MuUnevver Sonmez, Nurten Tasdemir, Nursen <1 y
Oren. "Pressure injury knowledge of Turkish ’
internship nursing students", Journal of Tissue
Viability, 2021
Publication
oamjms.eu
InterneElSource <1 %
Impact of Awareness Program Regarding <1 o

Health Consequences of Climate Change on
Knowledge, Perception and Daily Life



practices among Nursing Students", Egyptian
Journal of Nursing and Health Sciences, 2022

Publication

Madiha Sajjad, Rehan Ahmed Khan, Rahila <1 o
Yasmeen. "Measuring assessment standards ’
in undergraduate medical programs:

Development and validation of AIM tool",
Pakistan Journal of Medical Sciences, 2018
Publication

pure.uva.nl <’|
Internet Source %

worldwidescience.org <1
Internet Source %
www.publish.csiro.au

InternetSE)urce <1 %
Submitted to Angeles University Foundation

Student Paper g y <1 %
Submitted to Colegio Alegra

Student Paper g g <1 %
WWW.ij0.CN

InternetScJ)urce <1 %
cech.uc.edu

Internet Source <1 %
medic.upm.edu.m

InternetSourcE y <1 %




———aapLcom <1y
et <Tw
jone.ore <7«
I\ﬁ\:m.sguc:grsehero.com <1%
pehcaamiore <79
mih.ote, <Tw
o edu.eg <7«
I|c:tLeJrlrc])eEr;Ciil(.encbi.nIm.nih.gov <1%
nscltnet <Tw
igrl](e?giicren.pau.edu.tr:8080 <1%
Itr?trerr:fétgscjurricajtr.biomedcentral.com <1%
pura-Dpunelacuk <7




s barOrB <Tw
o e C.0r <Tw
M i-umd.edd <1y
e nCe-0rg <7«
nanlandene <79
s oesa <1y
Irgg:illcs)c;uurcrzboundmedicine.com <1%
—oac-yon.fr <7«
e s ic.edu.my <7
ﬁﬂggggghson“ne'com <1%
nscencegov <Tw
?ﬂmgﬁfﬂdfc’”"”e'com <1%




Sezai Ozkan, Cihan Adanas, Hamit Hakan Alp.
"|s ischaemia - modified albumin a biomarker
in wagner classification in diabetic foot
ulcers?", International Journal of Clinical
Practice, 2021

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



