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Abstract 

Diabetes mellitus is a hyperglycemic disease characterized by the absolute absence of insulin or a relative 

decrease in cell insensitivity to insulin. Type 2 DM constitutes 90% of all diabetes mellitus categories. 

Diabetes mellitus is a fairly high cause of death, due to complications that cause atherosclerosis, coronary 

heart disease and stroke. The research design was quasi-experimental, using a pre-test and post-test with 

control group design. Using Wilcoxon and Mann Whitney tests. The sampling technique was purposive 

sampling with a sample of 100 respondents. The results of data analysis using the Wilcoxone test in the 

treatment group showed a p-value of 0.000 (p<0.05) for the knowledge, attitude and behavior variables. In 

the control group, a p-value was obtained of 0.002 (p<0.05) in the knowledge variable, a p-value was 

obtained of 0.001 (p<0.05) in the attitude variable, a p-value was obtained of 0.001 (p<0.05) on behavioral 

variables. These results show that Ha is accepted and H0 is rejected, so it can be interpreted that there is an 

influence of providing video media and modules on increasing knowledge, attitudes and behavior in an 

effort to prevent complications. The results of the analysis in the intervention group and control group 

using the Mann Whitney Test, obtained ap value of 0.000 < 0.002, which indicates that the provision of 

video educational media in the intervention group was more significant in increasing knowledge. The 

results of statistical tests on attitudes in the intervention group and control group showed ap value of 0.000 

< 0.001, which indicates that the provision of video educational media in the intervention group was more 

significant in improving respondents' attitudes. And the results of statistical behavioral tests in the 

intervention group and control group showed ap value of 0.000 < 0.001, which shows that the provision of 

video educational media in the intervention group was more significant in improving behavior. It can be 

concluded that video education media and modules have an influence in increasing knowledge, attitudes 

and behavior, but providing education using videos is more significant in increasing knowledge, attitudes 

and behavior in type 2 diabetes mellitus. 
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Introduction 

The importance of physical activity in managing diabetes is underscored by research indicating that regular 

exercise can significantly lower blood glucose levels. Lestari et al. highlighted that the frequency of 

walking exercises leads to decreased blood sugar levels in diabetic patients, establishing a clear relationship 

between physical activity and glycemic management (1). Similarly, the study conducted by Hasanuddin et 

al. substantiated that a regular walking program is effective in reducing blood glucose levels among elderly 

individuals with type 2 diabetes mellitus (2). Furthermore, walking as a form of physical exercise is not 

only accessible but is also associated with enhanced foot sensitivity, thereby addressing two crucial areas 

of concern in diabetes management simultaneously. 
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The ergonomic gymnastics "Kandiha Weki" is designed to engage participants at their physical 

level, making it a theoretically sound and practical intervention. While some studies indicate that 

community health workers can significantly influence diabetes management by advocating lifestyle 

changes through structured programs (3), the specific applicability of such findings to the Kandiha Weki 

program requires further examination, as the cited work primarily focuses on different cultural contexts and 

healthcare systems. 

In addition to the physical benefits, incorporating community health perspectives into the Kandiha 

Weki program aligns with growing evidence supporting the role of community health interventions in 

improving diabetes outcomes. For instance, research conducted by Reininger et al. demonstrated significant 

improvements in diabetes control among low-income populations when community-based participatory 

research tactics were employed (4). The cultural relevance of the Kandiha Weki program could enhance 

participant engagement, thus fostering adherence to the intervention and improving long-term management 

of diabetes. 

The synergy between physical activity benefits for foot sensitivity and blood sugar management 

aligns with evidence from various studies indicating that structured interventions can successfully lead to 

improved diabetes control (5). Cross-sector collaboration among healthcare professionals and community 

workers is emphasized as a method to enhance diabetes prevention and management, as evident from the 

findings of Patel, which advocate for integrated healthcare strategies to address inequities in diabetes risk 

(6). Therefore, by leveraging existing community resources, the Kandiha Weki program stands to improve 

health outcomes through enhancing patient self-efficacy and fostering adherence to prescribed health 

practices. 

Moreover, the likelihood of sustaining behavioral change necessitates ongoing support and 

education. Several studies pointed out the importance of supportive educational frameworks in establishing 

effective diabetes self-management, although the specific cited studies may not directly address the 

implementation details for the Kandiha Weki intervention (7). The Kandiha Weki intervention could 

therefore be enhanced by educational components aimed at informing participants about diabetes 

management strategies, the implications of foot sensitivity, and the importance of routine sugar level 

monitoring. By incorporating a health education aspect, the program could enable participants to gain the 

necessary knowledge to implement healthier lifestyle choices independently. 

Continuous monitoring and evaluation of the Kandiha Weki program will be critical to assess its 

efficacy in improving foot sensitivity and glycemic levels. Utilizing standardized assessment tools to 

evaluate outcomes such as HbA1c levels, foot sensitivity testing, and patient-reported outcomes will 

facilitate a comprehensive understanding of the program's impact. It is important to account for potential 

Hawthorne effects, wherein behavioral changes may not solely be attributed to the intervention but rather 

awareness from participation in a study (8). By addressing these considerations, the Kandiha Weki program 

could emerge as a scalable model for diabetes management in similar contexts throughout Indonesia and 

beyond. 

 

Results and Discussion 

Based on the research, general data was obtained including respondent characteristics consisting of age, 

gender, last education, eating habits, duration of illness, history of drug consumption, and intervention with 

the implementation of ergonomic gymnastics which are presented in the following table: 

Table 1.Frequency distribution of respondent characteristics based on age, gender, last education, eating 

habits, duration of illness, history of drug consumption in the PKM Bolo work area, Bima Regency in 2025 

 

Variables 
Intervention Control 

n % n % 

Age 

Late adulthood 36-45 years 9 18 11 22 

Early old age 46-55 years 11 22 16 32 

Late elderly period 56-65 years 24 48 19 38 

Seniors 66 years and over 6 12 4 8 

Total 50 100 50 100 

Gender 
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Man 15 30 20 40 

Woman 35 70 30 60 

Total 50 100 50 100 

Last education 

No school 1 2 2 4 

Elementary School 3 6 4 8 

Junior High School 8 13 8 16 

Senior High School 16 32 16 32 

Diploma 19 39 19 38 

Bachelor 3 6 1 2 

 50 100 50 100 

Eating Habits Patterns 

Diet 12 24 16 32 

No diet 38 76 34 68 

Total 50 100 50 100 

Duration of Illness 

< 5 Years 12 24 12 27 

≥ 5 Years 37 77 37 74 

Total 50 100 50 100 

Drug Consumption History 

DM 30 60 30 60 

DM and HT 20 40 20 40 

Total 50 100 50 100 

 

Based on table 4.1, of the 100 respondents, 50 respondents in the intervention group and 50 respondents 

in the control group, the age of most of the respondents was almost half in the late elderly age range of 56-

65 years, as many as 25 people (48%) in the intervention group, and as many as 19 people (38%) in the 

control group. 

The gender of the respondents was mostly female, 35 people (70%) in the intervention group, and 28 

people (56%) in the control group, almost half of the respondents had a Diploma education, 30 people (60%) 

in both the intervention and control groups. Respondents who did not diet in the intervention group were 38 

people (76%) and in the control group were 34 people (68%). The duration of the respondent's illness was 

more than 5 years, 37 people (77%) in the intervention group and 37 people (74%) in the control group. 

Most respondents had a history of consuming diabetes mellitus medication, 30 people (60%) in the 

intervention and control groups and almost half had a history of consuming diabetes mellitus and 

hypertension medication in the control and intervention groups. 

Researchers conducted a simple sensitivity test on respondents, then asked whether the scratches felt 

inadequate, adequate, or good. The test was conducted on all 100 respondents, and the results were recorded 

in the table below. 

 

Table 2. Foot Sensitivity of DM Patients Before Intervention 

Foot Sensitivity of DM 

Patients 

n % Mean Standard 

Deviation 

Not enough 20 20 2.25 0.770 (1-3) 

Enough 35 35 

Good 45 45 

Total 100 100.0 

 

Based on Table 2, it can be seen that of 100 respondents with diabetes mellitus, 20 respondents (20%) 

had foot sensitivity in the poor category, 35% of respondents (35%) in the sufficient category, and 45 

respondents (45%) in the good category. The average (mean) value of foot sensitivity was 2.25 with a 

standard deviation (SD) of 0.770. The minimum value obtained was 1 (poor) and the maximum value was 3 

(good). This indicates that the majority of respondents had sufficient to good sensitivity. 
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Researchers conducted a simple sensitivity test on participants after education and demonstration of 

ergonomic exercises in the intervention group, and standard education in the control group. The same 

assessment was made to determine whether the strokes felt inadequate, adequate, or good. The test was 

conducted on all 100 participants, and the results were recorded in the table below. 

 

Table 3. Foot Sensitivity of DM Patients After Intervention 

Foot Sensitivity of DM 

Patients 

n % Mean Standard 

Deviation 

Not enough 1 1 2.89 0.345 (1-3) 

Enough 9 9 

Good 90 90 

Total 100 100.0 

 

Based on Table 3, it can be seen that of 100 respondents with diabetes mellitus, 1 respondent (1%) had 

foot sensitivity in the poor category, 9% of respondents (9%) in the sufficient category, and 90 respondents 

(90%) in the good category. The average value (mean) of foot sensitivity was 2.89 with a standard deviation 

(SD) of 0.345. The minimum value obtained was 1 (poor) and the maximum value was 3 (good). This 

indicates that most respondents had sufficient to good sensitivity. There was an increase in the average value 

before and after the intervention, indicating improvement, and the standard deviation was getting smaller, 

indicating more homogeneous data after the intervention. 

 

Researchers conducted random blood sugar tests on respondents before the intervention. Blood sugar 

values were summarized and divided into two groups: patients with blood sugar <200 and those with blood 

sugar ≥200 mg/dL. The tests were performed on all 100 respondents, with the results shown in the table 

below. 

 

Table 4. GDS of DM Patients Before Intervention 

GDS n % Mean Standard 

Deviation 

<200 mg/dL 13 13 1.87 0.338 (1-2) 

≥200 mg/dL 87 87 

Total 100 100.0 

 

Based on Table 4, it can be seen that of 100 respondents with diabetes mellitus, 13 respondents (13%) 

had GDS <200, and 87 respondents (87%) were in the category ≥200 mg/dL. The average (mean) GDS 

value was 1.87, which means that most respondents had an abnormal GDS. The standard deviation (SD) was 

0.335, the minimum value obtained was 1 (<200) and the maximum value was 2 (≥200). 

Researchers conducted random blood sugar tests on respondents after education and demonstration of 

ergonomic exercise procedures in the intervention group, while only standard education was given to control 

patients. Respondents were divided into two groups: those with a GDS <200 and those with a GDS ≥200 

mg/dL. The tests were conducted on all 100 respondents, and the results were recorded in the table below. 

Table 5. GDS of DM Patients After Intervention 
 

GDS n % Mean Standard 

Deviation 

<200 mg/dL 53 53 1.47 0.502 (1-2) 

≥200 mg/dL 47 47 

Total 100 100.0 

 

Based on Table 5, it can be seen that of 100 respondents with diabetes mellitus, 53 respondents (53%) 

had GDS <200 mg/dL, and 47 respondents (47%) had GDS ≥200 mg/dL. The average GDS value was 1.47 

with a standard deviation (SD) of 0.502. The minimum value obtained was 1 (poor) and the maximum value 
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was 3 (good). This shows that most respondents had GDS <200 mg/dL. There was a decrease in the average 

value before and after the intervention, indicating an improvement. 

To compare the results of the foot sensitivity assessment before and after exercise, the non-parametric 

McNemar-Bowker test was used. This test was chosen because the data were ordinal (poor, sufficient, good) 

and paired (pre- and post-intervention). 

 

Table 6. Comparison of Foot Sensitivity Before and After Intervention 

Category Post Intervention Total P-Value 

Not enough Enough Good 

Pre-

Intervention 

Not 

enough 

1 0 19 20 <0.001 

Enough 0 9 26 35 

Good 0 0 45 45 

Total 1 9 90 100 

 

The analysis results are shown in Table 6. Of the 20 respondents who were initially in the poor 

category, 19 moved to the good category after the ergonomic exercise. Of the 35 respondents who were 

initially in the sufficient category, 26 moved to the good category, 9 remained in the sufficient category, and 

none dropped to the poor category. Meanwhile, all 45 respondents who were initially in the good category 

remained in the same category after the intervention. The results of the McNemmar-Bowker test showed a 

Chi-Square value with a significance value of p<0.001. This indicates a significant difference between the 

distribution of assessment categories before and after the exercise. Thus, it can be concluded that the 

exercise intervention had a significant positive effect, indicated by an increase in the proportion of 

respondents in the good category after the exercise. 

To compare blood sugar levels before and after the intervention, the non-parametric McNemar test was 

used. Data were categorical (two groups <200 and ≥200 mg/dL) and paired, measured before and after the 

intervention. The test results are shown in the table below. 

 

Table 7. Comparison of GDS Before and After Intervention 

GDS Pre Intervention GDS Post Intervention P Value 

<200 mg/dL ≥200 mg/dL 

<200 mg/dL 13 0 <0.001 

≥200 mg/dL 40 47 

 

The analysis results in table 7, as many as 13 respondents remained in the GDS category <200 mg/dL, 

and 47 respondents remained in the GDS category ≥200 mg/dL. A total of 40 respondents experienced 

improvement, namely moving from the GDS category ≥200 mg/dL at the initial measurement to ≥200 

mg/dL after the intervention. No respondents experienced a worsening from the category <200 mg/dL to 

≥200 mg/dL. The Mc.Nemmar test showed a Chi-Square value with a significance of p<0.001, this indicates 

that there is a significant difference between the GDS scores before and after the intervention, where there 

was a significant decrease in the number of respondents with GDS ≥200 mg/dL after the intervention. 

To compare the post-exercise assessment results between the intervention and control groups, a Chi-

Square test was used. This test was chosen because the data being analyzed were categorical (Poor, 

Adequate, and Good) and we wanted to determine the difference in proportion distribution between two 

independent groups. The Chi-Square test is appropriate for comparing category proportions in two 

independent groups with nominal/ordinal data.  

 

Table 8. The Relationship Between Ergonomic Exercise and Foot Sensitivity in DM Patients 

Group Distribution Foot Sensitivity Total P-

Value(Cramer's 

V) 

Not 

enough 

Enough Good 

Group Intervention n 0 6 44 50 0.360 (0.143) 

% 0 12 88 100 
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Control n 1 3 46 50 

% 1 6 92 100 

Total n 1 9 90 100 

% 1 9 90 100 

 

The results of the analysis are shown in Table 8. In the intervention group, most respondents were in the 

good category (44 people, 88%), 6 people (12%) in the sufficient category, and none were in the poor 

category. In the control group, the majority of respondents were also in the good category (46 people, 92%), 

3 people (6%) in the sufficient category, and 1 person (2%) in the poor category. The Chi-Square test with p 

= 0.360 means there is no significant difference between the intervention and control groups in the 

distribution of foot sensitivity assessment categories after exercise. Cramer's V shows a low value of 0.143 

so that the relationship between variables is very weak. Because the number of categories is more than two 

(3x2) and there are cells with expected frequencies <5, the risk estimate analysis cannot be calculated. Thus, 

the results of this study indicate that although the majority of respondents in both groups are in the Good 

category, there is no statistically significant difference between the intervention and control groups. 

To compare the post-intervention GDS results between the control and intervention groups, a Chi-

Square test was performed. This test was chosen because the variables being analyzed were categorical 

(post-GDS was categorized as <200 and ≥200) and we wanted to determine the difference in the distribution 

of proportions between two independent groups. The Chi-Square test is appropriate for comparing 

proportions in two independent groups with categorical data. 

 

Table 9. The Relationship of Ergonomic Exercise to GDS of DM Patients 

Group Distribution GDS Post Total P-Value(Risk 

Estimate) <200 >= 200 

Group Intervention n 34 16 50 0.003 (3.467) 

% 68 32 100 

Control n 19 31 50 

% 38 62 100 

Total n 53 47 100 

% 53 47 100 

 

The results of the analysis are shown in Table 9. In the intervention group, 34 respondents (68%) were 

in the <200 mg/dL category and 16 respondents (32%) were in the GDS ≥200 mg/dL category. In contrast, 

in the control group, only 19 respondents (38%) were in the GDS <200 mg/dL category, while 31 

respondents (62%) were in the GDS ≥200 mg/dL category. The Chi-Square test results showed a p value = 

0.003, indicating a significant difference between the intervention and control groups in GDS values after 

treatment. Risk analysis showed that the chance of respondents in the intervention group having GDS <200 

was 3,467 times greater than the control group. This confirms that the intervention provided was effective in 

reducing the proportion of respondents with GDS ≥200 mg/dL compared to the control group. 

Based on the results of the study, the characteristics of respondents in the intervention and control 

groups were relatively balanced, allowing for objective comparisons. Before the intervention, most 

respondents had foot sensitivity in the fair to good category, but some were still lacking, and the majority 

had GDS levels ≥200 mg/dL, indicating suboptimal glucose control. After the intervention, there was an 

increase in foot sensitivity, with the majority of respondents in the good category, and a smaller standard 

deviation indicating more homogeneous data. In addition, the proportion of respondents with GDS levels 

<200 mg/dL increased, indicating improved blood glucose control. The results of the McNemar-Bowker and 

Chi-Square tests proved that the ergonomic exercise intervention had a significant effect on increasing foot 

sensitivity and reducing GDS levels, although the difference in foot sensitivity distribution between the 

intervention and control groups was not significant, while GDS levels showed a significant difference. Thus, 

it can be concluded that ergonomic exercise is effective in increasing foot sensitivity and improving blood 

glucose control in people with diabetes mellitus. 

The results of the study, based on Table 1, show that almost half of the respondents were in the late 

elderly age range of 56-65 years, with 24 people (48%) in the intervention group and 19 people (38%) in the 
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control group. This is in line with research (Riyambodo, 2017), which found that most respondents were 

aged 51-60 years (9)In research (Fitriana et al., 2019), most people are aged 56-65 years, where at that age, 

physiological function begins to decline, so the ability to absorb information also decreases (10)(11). 

Research results (Khasanah & Fitri, 2019) show that most people are aged 53-58 years (12). Age is closely 

related to increased blood sugar levels. As age increases, the prevalence of diabetes mellitus and glucose 

disorders increases. Therefore, a person with diabetes mellitus can only maintain normal blood sugar levels 

(13). 

Increasing age causes a person to be at risk of an increased incidence of diabetes mellitus, people who 

enter the age of 55 years and above, are related to the occurrence of diabetes because in old age, 

physiological body functions decline due to a decrease in insulin secretion or resistance so that the body's 

ability to control high blood glucose is less than optimal (14). This is in accordance with what Smeltzer 

Suzane C stated, stating that at the age of >45 years, the function of body organs decreases, this is due to the 

reduced activity of pancreatic beta cells to produce insulin. DM in the elderly tends to increase, because DM 

in the elderly is multifactorial, influenced by extrinsic and intrinsic factors, including increased 

complications, including decreased foot sensitivity and increased blood sugar.(15)Age is an independent 

factor influencing changes in the body's glucose tolerance. Generally, 90% of elderly diabetes patients have 

type II diabetes and are aged >45 years (16). Damayanti explained that the risk factor for developing type II 

diabetes is being over 30 years old, this is due to anatomical, physiological, and biochemical decline (17). 

 

In the study, the majority of respondents were female, 35 people (70%) in the intervention group and 28 

people (56%) in the control group. The results of the study (Kunaryanti, 2018) showed that the majority 

were female (18). In line with research (Musdalifah & Setiyo Nugroho, 2020), which shows that women are 

the most common gender, there is no relationship between gender and the incidence of diabetes mellitus 

(19). Research conducted by (Ukat et al., 2018) shows that the majority of respondents were female 

(20)Women are at greater risk of developing diabetes because physically, women have a greater increase in 

body mass index.(21)Diabetes mellitus occurs in women due to premenstrual syndrome (PMS). Post-

menopause causes fat distribution in the body to accumulate more easily due to hormonal processes, making 

women more at risk of developing diabetes. 

Almost half of the respondents' highest education level was a diploma, 19 people (38%) in both the 

intervention and control groups. This is in line with the results of Hunt's (2012) research, which found that 

the highest educational background of respondents was higher education, at 76%, followed by secondary 

education at 44%, and the lowest was elementary education at 14%.(22). Likewise, according to the research 

results of Wilson (2012), respondents with the highest educational background were higher education, 

namely 66.2%, secondary education was 23.1% and the lowest was elementary education, namely 

1.5%.(23)This is in line with the results of Yin's (2005) study, which found that education was not related to 

self-management behavior. Similarly, studies conducted by Wattanakul (2012) and Adwan & Najjar (2013) 

yielded p-values > 0.05, indicating no differences in DM self-management behavior between respondents 

with primary, secondary, or tertiary education (24). 

According to researchers, education does not directly influence management behavior in the 

management of type 2 diabetes, but rather influences knowledge first. However, education is also an 

important factor that type 2 diabetes patients need to have because, as stated by Lukoschek (2003, in Yin, 

2005), DM patients with a high level of education are better able to absorb information provided by health 

workers if they receive education on diabetes mellitus management. Meanwhile, DM patients with a low 

level of education have limited ability to understand the health information provided, where this can 

ultimately become an obstacle for DM patients to obtain the necessary knowledge regarding diabetes and 

diabetes management.(25)This is also consistent with the respondent data in this study, where respondents 

with a good level of knowledge were mostly those with a high level of education. Therefore, it can be 

concluded that education is not directly related to type 2 diabetes management behaviors, as both high and 

low-educated DM patients can implement self-management behaviors as long as they receive education 

related to diabetes management. In addition to receiving education, DM patients must also improve their 

self-efficacy to encourage them to implement type 2 diabetes self-management behaviors. 

The eating habits of almost all respondents were not on a diet, as many as 38 people (76%) in the 

intervention group and as many as 34 people (68%) in the control group. The eating habits of almost all 

smokers were not on a diet, as many as 38 people (84.4%), and the eating habits of almost all non-smokers 
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were also not on a diet, as many as 47 people (85.5%). Modern lifestyle habits of consuming instant foods 

that are high in fat, sugar and preservatives are often carried out by someone with a stressful lifestyle. This 

disorder is often associated with modern lifestyle habits such as reduced physical activity, diet, obesity, 

smoking habits, and genetic factors (26). 

The eating habits of almost all respondents were not on a diet, as many as 38 people (76%) in the 

intervention group and as many as 34 people (68%) in the control group. The eating habits of almost all 

smokers were not on a diet, as many as 38 people (84.4%), and the eating habits of almost all non-smokers 

were also not on a diet, as many as 47 people (85.5%). Modern lifestyle habits of consuming instant foods 

that are high in fat, sugar and preservatives are often carried out by someone with a stressful lifestyle. This 

disorder is often associated with modern lifestyle habits such as reduced physical activity, diet, obesity, 

smoking habits, and genetic factors (27). 

A history of diabetes medication consumption in most respondents had a history of consuming diabetes 

mellitus medication as many as 30 people (60%) in the intervention group and the control group and almost 

half had a history of consuming diabetes mellitus and hypertension medication in the control group and the 

intervention group. The history of consuming diabetes mellitus medication for most respondents was 

smokers as many as 25 people (55.6%) and some were taking diabetes mellitus and hypertension 

medication, then among non-smoker respondents most respondents were taking diabetes medication as 

many as 30 people (54.5%), and some were taking diabetes mellitus and hypertension medication as many 

as 25 people (45.5%). Consuming medication is one of the 5 pillars of type 2 DM management that can be 

implemented as an effort to prevent complications and improve quality of life. Management of the 5 pillars 

of DM control includes diet, pharmacological treatment, physical exercise, education and monitoring blood 

sugar levels (28). 

Peripheral neuropathy is one of the most common chronic complications of diabetes, resulting from 

nerve damage caused by long-term hyperglycemia. Symptoms include decreased sensitivity, tingling, and 

even diabetic foot ulcers. Poor foot sensitivity can increase the risk of repeated trauma without the patient 

realizing it, so regular screening is highly recommended.(29). 

Based on the research results, before the intervention, 20% of respondents had poor foot sensitivity, 

35% had adequate, and 45% had good, with a mean score of 2.25 (SD 0.770). This data aligns with the 

theory that peripheral neuropathy does not necessarily occur in all DM sufferers, but its prevalence is quite 

high in patients with poor blood sugar control. These results confirm that the majority of respondents 

already experienced sensitivity disorders, although still in the mild to moderate category (30). 

Physical exercise, including ergonomic gymnastics, has been shown to improve blood circulation, 

enhance glucose metabolism, and stimulate peripheral nerve function. Regular activity can also enhance 

proprioceptive and motor function, thereby reducing the risk of neuropathy. Therefore, exercise is a 

recommended non-pharmacological approach in the management of diabetes (31). 

In this study, after the intervention, the majority of respondents (90%) were in the good sensitivity 

category, with the mean score increasing to 2.89 (SD 0.345). The increase in the mean and decrease in the 

standard deviation indicate a more evenly distributed improvement in sensitivity across respondents. These 

findings support the theory that structured exercise interventions can improve peripheral nerve function in 

people with diabetes, thereby reducing the risk of diabetic foot complications (32). 

Random blood sugar (RBG) is an important indicator in monitoring glucose control in diabetes patients. 

A RBG value of ≥200 mg/dL indicates hyperglycemia, which requires further treatment. Chronic 

hyperglycemia causes damage to blood vessels and nerves, which in turn increases the risk of 

microangiopathic and macroangiopathic complications (29). 

In this study, before the intervention, 87% of respondents had a blood glucose level ≥200 mg/dL, with a 

mean value of 1.87 (SD 0.335). This indicates that most patients do not yet have good glycemic control. 

This condition aligns with the theory that diabetes patients in Indonesia still face issues with adherence to 

diet, therapy, and physical activity, making blood sugar control difficult to achieve (29). 

Regular physical activity has been shown to increase insulin sensitivity, improve glucose utilization by 

muscles, and lower blood sugar levels. Ergonomic exercises, with movements tailored to diabetes sufferers, 

help improve energy metabolism while enhancing fitness (32). 

In this study, significant improvements occurred after the intervention: 53% of respondents had a GDS 

<200 mg/dL, with the mean decreasing to 1.47 (SD 0.502). These results support the theory that regular 
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exercise is effective in lowering blood glucose levels. These improvements suggest that ergonomic exercise 

can be an effective non-pharmacological strategy for controlling diabetes (31). 

The McNemar-Bowker test is a non-parametric statistical method used to assess differences in 

categorical proportions in paired data, especially when there are more than two categories. This test is 

particularly suitable in health intervention research, as it allows for analysis of changes in respondent status 

before and after treatment. In the context of diabetic neuropathy, changes in foot sensitivity after exercise 

can be clearly seen through this test. In this study, the McNemar-Bowker test results showed p<0.001, 

indicating a significant change in the respondents' foot sensitivity after ergonomic exercises. This finding 

supports the theory that physical exercise can significantly improve peripheral nerve function in diabetics 

(31). 

In addition to foot sensitivity, the McNemar-Bowker test can also be used to assess changes in 

categorized random blood sugar levels (e.g., <200 mg/dL and ≥200 mg/dL). In theory, physical activity 

interventions will have a rapid effect on blood glucose, due to increased insulin sensitivity and glucose 

utilization by muscles. The results showed p<0.001, indicating a significant change in random blood sugar 

levels after ergonomic exercise. This is consistent with scientific evidence that physical exercise can 

effectively lower blood glucose, even in the short term (30). 

The Chi-Square test is used to compare the distribution of proportions between independent groups, 

such as the intervention and control groups. The theory suggests that this test is appropriate for use with 

categorical data, with the aim of determining whether the intervention produces a difference in outcomes 

compared to the untreated group. In this study, the Chi-Square test results showed p=0.360 for foot 

sensitivity after the intervention, indicating no significant difference between the intervention and control 

groups. This can be explained by the relatively long time required to improve neuropathy, so differences 

between groups were not yet apparent during the short intervention period (32). 

Unlike foot sensitivity, blood sugar levels are more responsive to physical activity in the short term. 

Physiologically, exercise can directly affect blood glucose levels by increasing muscle glucose uptake, so 

results are more quickly visible. This study found that the chi-square test results for post-intervention blood 

sugar showed p = 0.003, indicating a significant difference between the intervention and control groups. 

This finding supports the literature stating that structured physical activity is effective in improving 

glycemic control compared to patients who did not undergo intervention (29). 

 

Conclusion 

The findings of this study indicated improvements in foot sensitivity and blood glucose management 

among diabetic patients participating in ergonomic exercises. Prior to intervention, the majority of 

respondents exhibited poor foot sensitivity, with average glucose levels skewed towards hyperglycemia, 

reflecting common issues related to diabetes management. Following the implementation of ergonomic 

exercises, there was a notable increase in the number of respondents reporting improved foot sensitivity 

(90% post-intervention) and a significant reduction in the percentage of patients with glucose levels above 

200 mg/dL, suggesting the intervention's potential effectiveness in enhancing both peripheral nerve 

function and glycemic control. Statistical analyses using appropriate tests validated these improvements, 

indicating significant results (p < 0.001 for changes in foot sensitivity and p = 0.003 for glycemic control), 

suggesting that ergonomic exercises could serve as a potential non-pharmacological approach to diabetes 

management.  
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