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Aims This study aims to evaluate the effectiveness of diabetes self-management education 
(DSME) at the Banjarmasin Health Center in reducing the prevalence of non-ulcer diabetic 
foot.
Materials & Methods This research utilized an experimental design with a nonequivalent 
control group and employed consecutive sampling. A sample of 230 participants was divided 
into two groups: 115 respondents in the intervention group and 115 respondents in the 
control group. The instrument utilized in this research was the Diabetes Self-Care Activities 
Foot Care Questionnaire. Statistical analyses included the Wilcoxon Signed Ranks Test and 
Mann-Whitney Test. 
Findings The mean incidence of non-ulcer diabetic foot in the intervention group differed 
from that of the control group both before and after the intervention by 0.009 (p-value=0.069). 
Further analysis revealed a significant difference (p-value=0.003) in the mean incidence of 
non-ulcerated diabetic foot following DSME between the intervention and control groups. 
Conclusion DSME effectively reduces the incidence of non-ulcerated diabetic foot at the 
Banjarmasin Community Health Center.
Keywords Diabetes Mellitus; Ulcer; Education
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Introduction 
Diabetic foot ulcers are chronic complications of 
diabetes mellitus that arise as a consequence of 
neuropathy. They typically originate from non-
diabetic foot problems, including deformities, 
reduced sensitivity, callus formation, and dry skin on 
the feet. In 2022, at Banjarmasin Hospital, 3830 
diabetic patients were reported, among whom 23.6% 
experienced diabetic foot issues. These problems are 
primarily located on the tiptoes (50%), the plantar 
metatarsal region (30-40%), the dorsal aspect of the 
foot (10-15%), the heel (5-10%), and in 10% of cases, 
multiple ulcers are present. 
Elevated blood glucose levels lead to reduced 
peripheral blood flow or peripheral vascular disease, 
resulting in inadequate blood supply to the feet and 
calves. This condition hinders wound healing and 
increases the risk of infections. Early detection of foot 
anomalies or injuries is crucial and can be achieved 
through regular foot examinations and proper foot 
care. The objective of foot care is to prevent or 
mitigate foot problems. The therapeutic approach to 
diabetic foot issues is based on two main principles: 
prevention and rehabilitation. Preventive measures 
include patient education, meticulous foot care, 
exercises, and the use of appropriate diabetic 
footwear. Rehabilitation aims to restore functional 
ambulation. 
One strategy to prevent the development of non-
ulcerated diabetic foot conditions is to educate 
individuals with diabetes mellitus about diabetic foot 
care, which serves as the cornerstone of diabetes 
management [1]. Education is the primary approach 
for diabetic patients, empowering them to expand 
their knowledge and skills to undertake preventive 
measures throughout their lives, thus averting the 
progression to type 2 diabetes over time [2]. 
Diabetes self-management education (DSME) is a 
form of comprehensive education that has been 
shown to enhance clinical outcomes and improve the 
quality of life for diabetic patients [3]. DSME plays a 
crucial role in diabetes care and is essential for 
initiatives aimed at enhancing patients' overall health 
status. It involves an ongoing process to empower 
diabetic patients with the knowledge, skills, and 
capabilities to engage in effective self-care practices 
[4]. Through DSME, patients learn to independently 
implement self-care techniques to enhance diabetes 
control, prevent complications, and enhance their 
quality of life [5].  
In diabetes management, achieving near-normal 
blood glucose levels is paramount for preventing 
long-term complications. Adequate self-management 
behavior (SMB) plays a vital role in achieving this 
goal and serves as a cornerstone in diabetes therapy. 
Key aspects of SMB, regardless of diabetes type, 
include lifestyle modifications such as meal planning, 
regular self-examination of the feet, and, if necessary, 
self-monitoring of blood or urine glucose levels, as 

well as appropriate medication adherence [6]. The 
Banjarmasin Health Service projected that there 
would be 23,806 cases of diabetes in 2021. By 2022, 
the number of diabetes cases from 25 public health 
centers is expected to reach 25,000. Among these 
centers, the Banjarmasin Community Health Center 
stands out, with a predicted increase of 1,224 cases in 
2022, making it one of the health centers in Banjar 
Regency with the highest number of diabetes cases 
detected. However, control over diabetes 
management among these 1,224 individuals is 
uneven. The Banjarmasin Health Center relies on 
traditional education methods and has yet to 
incorporate the DSME approach into its diabetic foot 
care program. This study aimed to evaluate the 
effectiveness of DSME implementation at the 
Banjarmasin Health Center in reducing the 
prevalence of non-ulcer diabetic foot complications. 
 
Materials and Methods 
Research Design 
This research was quasi-experimental with a 
nonequivalent control group. 
Participants 
A sample of 230 participants was divided into two 
groups: 115 respondents in the intervention group 
and 115 respondents in the control group. 
Consecutive sampling was utilized as the sampling 
technique. The participants included in this study 
were diabetes mellitus patients residing in the 
catchment area of the Banjarmasin Health Center 
who met the following inclusion criteria: 1) Age over 
30 years, 2) Diagnosed with diabetes mellitus for 
more than one year, and 3) Adequate communication 
skills. The sample size was determined using the 
sample size formula for nominal data, with 
parameters Zα=1.96, α=0.05, p=0.5, and Q=0.5, 
resulting in a sample size of 115 participants. 
Instruments and Measures 
The instrument utilized in this research was the 
Diabetes Self-Care Activities Foot Care Questionnaire, 
adapted from the Australasian Podiatry Council, 
which assesses various aspects of foot care, including 
skin condition, toenail health, foot shape, and 
identification of foot problems. After participants 
expressed their willingness to participate, data 
collection commenced with the administration of the 
research questionnaire to assess self-care foot care 
practices and diabetic foot examination. Following 
data collection, the intervention group received 
DSME intervention. The educational sessions were 
conducted as follows: Week one involved a lecture 
and demonstration focusing on diabetic foot 
problems, followed by interactive discussions, 
conclusions, and closing remarks. Week two 
emphasized foot care practices, with the intervention 
group provided with a foot care set to facilitate 
immediate practice after counseling. Week three 
focused on physical activities, including diabetic foot 
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exercises. Week four addressed medication 
management, particularly in the context of treating 
diabetic foot problems.  
Post-test assessments were conducted using the 
same instrument after the completion of the DSME 
intervention. The control group received an 
informational leaflet following the post-test data 
collection.  
Validity and Reliability 
The questionnaire used in this study was originally 
developed and validated for research in Indonesia by 
Ismonah (2008), with a validity value of ≥0.361 and a 
reliability of 0.847. Therefore, this instrument was 
deemed suitable for use in the current study. 
Data Analysis 
Univariate analysis was conducted on the 
characteristics of the research respondents. 
Normality testing was performed using Shapiro-
Wilk's formula with a 95% confidence level. Bivariate 
testing in this study employed parametric tests. 
Statistical analyses for all tests were conducted at a 
significance level of 95% (α=0.05). Pre- and post-
measurements in both the intervention and control 
groups were analyzed using the Wilcoxon test if the 
data distribution was abnormal and the paired T-Test 
for normally distributed data. Meanwhile, for the 
analysis of post-test scores between the intervention 
and control groups, the Mann-Whitney test was used 
for non-normally distributed data. This research was 
conducted from March to August 2022 at 
Banjarmasin Hospital, South Kalimantan, Indonesia. 
Data were analyzed using SPSS 28 software. 

 
Findings 
According to Table 1, the majority of individuals in 
the intervention group were older adults, comprising 
76 people (66.1%), while in the control group, 53 
(46.1%) were elderly. The predominant gender in the 
intervention group was female, with 87 participants 
(75.7%), compared to 72 (71.4%) in the control 
group. In terms of marital status, the intervention 
group had the highest number of married individuals, 
with 88 (76.6%), whereas in the control group, the 
majority were also married, totaling 104 (90.4%). 
Among those suffering from diabetes mellitus, the 
majority in the intervention group had been afflicted 
for over 5 years, accounting for 86 participants 
(74.8%), while in the control group, there were 72 
(62.6%) individuals with diabetes for over 5 years. 
Regarding educational attainment, the highest level 
achieved in the intervention group was high school, 
with 78 participants (67.9%), whereas in the control 
group, the majority had completed upper secondary 
education, totaling 79 (68.7%). As for occupation, 
most individuals in the intervention group were 
homemakers, comprising 68 participants (59.1%), 
while in the control group, the majority also worked 
as homemakers, totaling 84 (73.0%). 

Table 1. Frequency and Homogeneity Test Analysis 
Characteristics Respondents in Group (n=230) 
Parameter  Group 

Intervention 
Control 
Group 

X2 p-
Value 

Age    1.129  0.479 
Adult 39(33.9) 62(53.9)   
Older adults 76(66.1) 53(46.1)   
Gender    1.129  0.479 
Male   28(24.3) 43(28.6)   
Female  87(75.7) 72(71.4)   
Marital status     
Widower/widow 27(23.4) 11(9.6) 0.582  0.703 
Married 88(76.6) 104(90.4)   
Long-term diabetes 
mellitus (year) 

  0.130  1.000 

1-5  29(25.2) 43(37.4)   
>5  86(74.8) 72(62.6)   
Education   7.873  0.049 
Elementary school 15(13.0) 12(10.4)   
Middle school 17(14.8) 21(18.3)   
High school 78(67.9) 79(68.7)   
College 5(4.3) 3(2.6)   
Occupation    6.359  0.095 
Housewife 68(59.1) 84(73.0)   
Farmer 12(0.4) 8(6.9)   
Self-employed 19(16.5) 13(11.3)   
Civil servants 10(0.9) 6(5.2)   
Others 6(5.2) 4(3.5)   
Total 115(100) 115(100)   
 
Table 2 demonstrates that the normality test results 
for the control group's data were within the expected 
range. However, it is noteworthy that the data for the 
intervention group's scale, with a Shapiro-Wilk p-
value of <α 0.05, was unexpected. 
 
Table 2. Normality test of the groups 
Variable  Intervention Group Control Group 
Pre-non-ulcer diabetic 
feet 

0.001 0.909 

Post-non-ulcer diabetic 
feet 

0.001 0.710 

 
Table 3. Before and after DSME, the distribution frequency of non-
ulcer diabetes episodes in the intervention group 
Parameters   Before After 
Neuropathy Autonomous  
Foot skin dry 
Cracked heels 
Callus 
Corns 
Leg hair is thinning  
Hyperpigmentation  

 
18(15.7) 
3(2.6) 
6(5.2) 
17(14.8) 
3(2.6) 
4(3.5) 

 
10(8.6) 
3(2.6) 
5(4.8) 
16(15.3) 
2(1.9) 
4(3.8) 

Neuropathy motoric  
Plantar Warts 
Hypotrophy  
Hallux valgus 

 
2(1.7) 
4(3.5) 
3(2.6) 

 
1(0.9) 
3(2.9) 
2(1.9) 

Nail disorders 
Ingrowing nails  
Toenails Thickened nails  
Change toenail color.  
Broken Nails 
Brittle nails   
Atrophic nails 

 
5(4.3) 
7(6.0) 
13(11.3) 
15(15.7) 
12(10.4) 
4(3.5) 

 
4(3.8) 
5(4.8) 
12(11.5) 
17(16.3) 
12(11.5) 
4(3.8) 

Infection 
Interdigital maceration 
Bullous Diabetes 
Nail infection 

 
0(0) 
2(1.7) 
1(0.9) 

 
0(0) 
1(0.9) 
0(0) 

Total 115(100) 104(90) 



Effectiveness of Diabetes Self-Management Education on Non-Ulcer Diabetic Foot Incidents                                                      56 

Health Education and Health Promotion                                                                                                 Winter 2024, Volume 12, Issue 1 

Referring to Table 3, before DSME, the intervention 
group experienced dry feet most frequently, with 18 
individuals (15.7%), followed by corns in 17 
individuals (14.8%), changes in toenail color in 15 
individuals (10.4%), and thickened nails in 13 
individuals (11.3%). Following the intervention, the 
highest occurrences were toenail discoloration at 17 
individuals (16.3%), corns at 16 individuals (15.3%), 
and damaged nails at 17 individuals (16.3%). 
Regarding Table 4, before DSME, the control group 
had the highest prevalence of dry foot skin, with 14 
individuals (12.2%), followed by broken nails in 12 
individuals (10.4%), corns in 10 individuals (8.9%), 
and toenail discoloration in 10 individuals (8.8%). 
After DSME in the control group, dry foot skin 
remained the most prevalent in 11 individuals 
(14.9%), followed by corns in 11 individuals (14.9%) 
and damaged nails in 11 individuals (14.9%). 
 
Table 4. Frequency of non-ulcerated diabetic foot events in the 
control group before and after diabetes self-management 
education 
Parameters   Before After 
Neuropathy Autonomous  
Foot skin dry/�laky  
Cracked heels 
Callus  
Corns 
Leg hair is thinning  
Hyperpigmentation  

 
14(12.2) 
9(7.8) 
5(4.3) 
10(0.9) 
1(0.9) 
3(2.6) 

 
11(14.9) 
7(9.4) 
3(4.1) 
11(14.9) 
2(2.7) 
4(5.4) 

Neuropathy motoric  
Plantar Warts 
Hypotrophy  
Hallux valgus 

 
2(1.7) 
6(5.2) 
8(6.9) 

 
1(1.2) 
3(4.1) 
2(2.7) 

Nail disorders 
Ingrowing nails  
Toenails thickened nails  
Change toenail color 
Broken nails 
Brittle nails  
Atrophic nails  

 
9(7.8) 
8(6.9) 
10(0.8) 
12(10.4) 
8(6.9) 
7(6) 

 
5(6.8) 
2(2.7) 
9(12.2) 
11(14.9) 
1(1.4) 
1(1.4) 

Infection 
Interdigital maceration 
Bullous diabetes 
Nail infection 

 
0(0) 
2(1.7) 
1(0.9) 

 
0(0) 
1(1.4) 
0(1.4) 

Total 115(100) 74(64.3) 

 
Discussion 
Respondents in the intervention group experienced a 
decreased incidence of non-ulcerated diabetic feet 
after treatment. Ninety-seven respondents received 
DSME intervention. Eighteen respondents 
experienced an increased incidence of non-ulcer 
diabetic feet, while 8 experienced conditions that 
remained the same as before DSME. This indicates a 
difference in non-ulcer diabetic foot incidents before 
and after DSME. Meanwhile, in the control group, the 
average incidence of non-ulcer diabetic feet before 
treatment was 4.69, and after treatment, it was 4.25. 
The minimum-maximum value of the intervention 
group before treatment ranged from 1 to 9, and after 
treatment, it ranged from 1 to 5. This indicates that 
there are no differences in the incidence of non-
ulcerated diabetic feet before and after treatment. 

This research supports previous studies [7], indicating 
that a focused educational program for 2 hours 
effectively prevents diabetic foot ulcers in at-risk 
patients. The approach used in the demonstration [8] 
is practical and aimed at improving skills, not just 
knowledge. This strategy aligns with the approach 
taken by researchers, providing material through 
lectures, simulations, and demonstrations regarding 
the examination and treatment of diabetic feet. DSME 
aims to change people's or society's behavior from 
unhealthy to healthy [9]. Patients with a sufficient 
understanding of DM can change their outlook and 
way of life, leading to changes in their behavior [10]. 
Factors such as breed, gender, age, duration of DM, 
education, and employment can influence behavior 
change. Most participants in the intervention group 
are older (60-74). Age affects a person's capacity for 
self-care [11, 12]. Filipino American women under 65 
should routinely wash their feet, and those over 65 
require the best assistance to care for their feet [13]. In 
the intervention group, most had DM for over five 
years. Long-term DM patients have the opportunity 
to learn about health issues, empowering them to 
take care of themselves. 
Women comprise the majority of the gender type in 
this study. In previous studies [14], the majority of 
respondents in the intervention group were women, 
who tended to be more diligent and skilled in foot 
care practices. Most individuals in the intervention 
group had received education up to the middle school 
level, indicating that higher levels of education could 
increasingly influence decisions regarding foot care 
[15]. Furthermore, a significant portion of the 
intervention group was engaged in occupations 
related to an IRT (information, communication, and 
technology) field, whereas in another study [16], most 
respondents in the intervention group were not 
employed. The nature of certain professions 
encourages self-care practices and provides 
individuals with a structured physical activity 
routine, enhancing their overall experience and 
understanding. Access to affordable information can 
also influence behavior positively [17]. 
The objective of health education utilizing the DSME 
method is to enhance individuals' knowledge, 
attitudes, and behaviors related to foot care, improve 
compliance, enhance quality of life, and empower 
families, specific groups, communities, and 
individuals in need to adopt and maintain healthy 
lifestyles actively in order to achieve optimal health 
outcomes [18]. Behavior change is influenced by 
various factors, including amplifiers, facilitators, and 
predispositions (such as knowledge, attitudes, 
beliefs, etc.). Other factors such as goals, support 
from peers, available information, personal 
circumstances, and potential scenarios may also 
impact behavior [19]. 
Table 6 shows a statistically significant difference in 
the mean incidence of non-ulcerated diabetic feet 
following treatment: 11.69 in the intervention group 
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compared to 21.31 in the control group. Thus, it can 
be inferred that there are differences between the 
intervention and control groups in terms of the 
incidence of non-ulcerated diabetic foot, as Ha is 
accepted while H0 is rejected. Through the DSME 
technique, health education on diabetic foot care 
equips respondents with the necessary knowledge 
and skills to effectively care for their feet. 
Only 19% of the individuals in this study who did not 
have diabetic foot ulcers fell into the wrong group for 
regular visual foot assessment. Based on the 
outcomes of statistical analyses, a significant 
correlation exists between the frequency of diabetic 
foot ulcers and regular visual examination of the feet. 
This indicates that diabetic foot ulcers are more likely 
to develop more significantly in patients with 
diabetes mellitus if their feet are not visually 
examined [7, 27]. 
Health education also plays a role in reducing the 
occurrence of diabetic foot problems following 
therapy. An independent, low-cost method for 
preventing foot issues such as diabetic ulcers is to 
self-inspect your feet daily [22]. Toenail cutting is one 
of the nail care practices that contribute to 
preventing diabetic foot ulcers. When their nails are 
clipped, 71.43% of diabetic patients with diabetic 
foot ulcers fall into the incorrect category [23, 28]. 
Statistical testing has observed a significant 
correlation between the incidence of diabetic foot 
ulcers and the practice of nail trimming. Some 
evaluation criteria include using lotion on hands and 
body, bathing feet in warm water, trimming nails, and 
treating calluses [24, 29].  
Health education aims to change respondents' 
behavior toward healthy behavior to build a healthy 
society, and this study naturally supports that 
premise [25]. This study shows that the goals of the 
DSME are to assist in decision-making, provide 
problem-solving skills, promote self-care, and 
actively collaborate with the healthcare team to 
improve clinical outcomes, health, and quality of life 
[26]. The limitations of this research included the lack 
of time of the participant, their conditions that they 
could not be followed until the end of this research, 
and the limited activity of the participants due to 
their disease. 
 
Conclusion 
DSME lowers the prevalence of non-ulcer diabetic 
feet and considerably improves the ability of diabetic 
patients to provide autonomous and skilled foot care. 
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