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Abstract 

Background: Diabetic Peripheral Neuropathy (DPN) has an impact on the physical, psychological, social, and 

spiritual aspects of diabetic patients. The resulting impact affects the discipline of people with diabetes in 

engaging in adequate self-care. The majority of patients with type 2 diabetes mellitus (T2DM) in Kendari City 

still show non-adherence to diabetes self-care. This study aimed to determine self-care behavior and its 

relationship with self-efficacy, quality of life, and glycemic control in T2DM patients with DPN symptoms. 

Methods: This quantitative study was conducted with a cross-sectional approach, involving a sample of 118 

T2DM patients with DPN symptoms. The consecutive sampling technique was used to collect samples from 

nine health centers in Kendari City. The chi-square test was used to analyze the relationship between 

characteristics, and Spearman's correlation test with 95% confidence interval was used to analyze the 

relationship between self-efficacy, quality of life, glycemic control, and self-care behavior. 

Results: Most patients (59%) reported having poor self-care behavior (below the median), low self-efficacy 

(45%) and impaired quality of life (48%) with values below the mean while as many as 47.5% have HbA1c 

values above the median. Median value of self-care behavior was 62.47 (26-110). The mean self-efficacy and 

quality of life scores were 95.87±16.34, and 105.93±18.75, respectively, and the median HbA1c value was 9.5 

(6.5-15.0). A positive correlation was found between self-efficacy (p=0.000; r=0.662), quality of life (p=0.003; 

r=0.270), and a negative correlation of glycemic control (HbA1c) (p=0.000; r=-0.732) with diabetes self-care 

behavior. 

Conclusion: The self-care behaviors of T2DM patients with NPD symptoms were mostly poor. Self-efficacy, 

quality of life, and glycemic control were related to diabetes self-care behavior. Appropriate, easily accessible, 

and sustainable program support is needed from policymakers to improve self-care behavior and self-efficacy, 

which can improve glycemic control and the quality of life of T2DM patients with NPD symptoms. WC 300 

Keywords: Type 2 diabetes mellitus, self-efficacy, diabetic peripheral neuropathy, self-care behavior 

Introduction 

The practice of self-care behavior for patients with Type 2 Diabetes Mellitus (T2DM) globally is still limited. 

Research at a rehabilitation center in Saudi Arabia found patients with DM rarely exercise and check their blood 

sugar [1]. In North India, a cross-sectional study of 385 patients with DM found 52% did not comply with 

exercise recommendations, 46.5% did not comply with scheduled medication and 29% did not comply with 

dietary recommendations[2]. The same results were also found in Indonesia. As much as 52.2% of T2DM 

patients' self-care behavior in the city of Bandung was reported in a low category[3]. Meanwhile, in West 

Sulawesi, it was reported that 62.86% were non-adherent to treatment and did not follow a healthy diet[4]. The 

findings are the same as in this study, where as much as 59% of the self-care behavior of patients with T2DM in 

Kendari City was in the poor category.  
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The presence of diabetic peripheral neuropathy (DPN) contributes to reducing T2DM patients' interest in self-

care[5], as a result of the emerging impact. The impacts arising from the presence of DPN include pain, loss of 

sensation, falls, impaired walking, leg injuries, amputation, and death [6][7][8]. In addition, DPN reduces life 

expectancy and creates economic, social, and emotional burdens. These conditions have the effect of decreasing 

the quality of life of patients with T2DM who develop DPN. Self-care activities are expected to help patients 

with T2DM prevent or reduce the incidence of complications due to DM and maintain or improve their quality 

of life. The World Health Organization (WHO) defines the quality of life as an individual's perception of the life 

they live by the culture and values where the individual lives and compares their life with the goals, 

expectations, standards, and goals set by the individual[9]. 

Self-care behavior is daily behavior conducted by people with DM to manage their disease such as self-

monitoring of blood glucose, diet, and physical activity[10]. Self-care behavior is an important component that 

must be adhered to by patients with DM in managing their disease[11]. Diabetes self-care behavior refers to 

seven diabetes self-care behaviors endorsed by the American Association of Diabetes Educators (AADE) and 

recommended in diabetes self-management education, including: 1) physical activity/exercise, 2) diet, 3) 

medication, 4) regular blood glucose monitoring routine, 5) prevention of complications (routine foot care, 

monitoring signs and symptoms of disease, and quitting smoking), 6) psychosocial adaptation, and 7) spiritual 

coping [12-16].  

Low diabetes self-care behavior contributes to poor glycemic control[4][17]. One of the factors that influence 

glycemic control is self-efficacy[18][19]. Self-efficacy is defined by Bandura as a person's belief in their ability 

to perform an expected behavior[20]. The ability to follow a health plan to prevent a disease is influenced by the 

patient’s belief in their own self-efficacy. The stronger the perception of self-efficacy, the stronger the 

commitment within themselves[21]. Motivation is directly influenced by self-efficacy, which is closely related 

to diabetes self-care behavior[22]. Interventions to increase diabetes self-efficacy have been shown to improve 

self-care behavior in patients with DM[23]. 

Many studies have explored self-efficacy, self-care behavior, and quality of life for patients with T2DM. 

However, research on self-efficacy, quality of life, glycemic control, and self-care behavior in T2DM patients 

with DPN symptoms in Indonesia, especially in Kendari City, is still lacking and needs to be explored. This 

study aimed to identify self-care behavior and its relationship with demography, self-efficacy, glycemic control, 

and quality of life of T2DM patients with DPN in Kendari City. This research will be the basis for the 

development of interventions, especially to increase self-efficacy in self-care which affects improving glycemic 

control and quality of life for T2DM patients with DPN in Kendari City.    

Methods 

This study used a cross-sectional approach to enroll 118 patients with T2DM to know the relationship between 

individual characteristics, self-efficacy, quality of life, and glycemic control with diabetes self-care behavior. 

All respondents provided informed consent. The research was conducted in the work area of the Kendari City 

Public Health Center from April 10 to August 31, 2022. A total of 9 health centers were selected in this study 

based on the representation of the geographic location of the area with a sampling technique using consecutive 

sampling.  

Determination of Sample Size and Sampling Techniques 

All patients with T2DM who had visited the health centers during the last six months became the target 

population. Sample inclusion criteria were: patients with T2DM who have HbA1c values above 6.5%, and have 

at least 1 of 3 points of decreased foot sensation using the 10gr monofilament test. The study sample size was 

calculated using the formula with 95% confidence level (CI), marginal error (d) 0.05, and the number of 

samples obtained was 122 people. A total of 118 patients with T2DM were included in the study.  
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Ethics, approvals, and permissions 

This research study received approval from the Research Ethics Committee of the Faculty of Nursing, 

University of Indonesia (FoN-UI), with the assigned reference number Ket-

231/UN2.F12D1.2.1/PPM.00.02/2021. The materials provided to the participants, including interview guides, 

research information, and participant consent forms, were duly reviewed and approved by the Ethics Committee 

of the Faculty of Nursing, University of Indonesia (FIK-UI). Prior to participation in the study, informed 

consent was obtained from all participants, ensuring adherence to the ethical principles of respect for 

individuals, beneficence/non-maleficence, and justice. Throughout the research process, no ethical issues were 

identified. Instruments Questionnaires used in this study include: 

1) Measuring self-care behavior used The Summary of Diabetes Self-Care Activities (SDSCA) instrument 

[14] and modified into 16 questions. The validity and reliability tests have been conducted, with a 

Cronbach's alpha value of 0.7. 

2) For measuring self-efficacy, the researchers modified the Chinese version of the Diabetes Management 

Self-Efficacy Scale (C-DMSES) instrument [24] and The Iranian version of the Diabetes 

Empowerment Scale (IR-DES-28) instrument [25], into 28 question items. The validity and reliability 

tests have been conducted with Cronbach's alpha r = 0.965. 

3) Measuring quality of life used the SF-36 questionnaire [26] in the Indonesian version, with the overall 

Cronbach alpha coefficient value of 0.883.  

4) Glycemic control measurements used the results of the respondent's HbA1c examination for the last 

three months from the health laboratory in collaboration with the Public Health Centers in Kendari 

City. 

Data analysis 

Univariate analysis was used to describe the demographics and characteristics of the respondents, which are 

displayed in tables of relative frequencies and percentages, such as marital status, ethnicity, who they live with, 

age, gender, duration of diabetes, metabolic markers, goals to be achieved in self-care behavior, sources of 

information about the most preferred diabetes information, and desired diabetes education materials. Because 

one of the variables was not normally distributed, the bivariate analysis used the Spearman correlation test, to 

see the relationship between self-efficacy, quality of life and HbA1c values with self-care behavior in T2DM 

patients with DPN. 

Results 

Characteristics of Respondents 

Respondents were mostly in the age range of 45-54 years with a total of 58 people (49.2%), while the majority 

are women as many as 91 people (77.1%). Based on the level of education, the majority of respondents were in 

the senior high school level group with as many as 55 people (46.6%), and the type of work was mostly as 

housewives with as many as 62 people (52.5%). Characteristics of respondents according to marital status 

indicated as many as 93 people (78.8%) have been married, while the duration of being diagnosed with T2DM 

was in the 1-5 years group with as many as 64 people (54.2%). For the characteristics of respondents based on 

ethnicity, the majority of respondents are in the Tolaki tribe with as many as 43 people (36.4%). The majority of 

HbA1c values were above the median value (>9.7%) with as many as 57 respondents (56.4%). Characteristics 

of respondents and metabolic values can be seen in more detail in Table 1. 

Table 1. Characteristics of Respondents and Metabolic Markers (n=118). 

Characteristics of Respondents n Percentage (%) 

Age 

a. 25 – 34 

b. 35 – 44 

c. 45 – 54 

 

2  

4  

58 

 

1.7 

3.4 

49.2 
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d. 55 – 64 

e. 65 – 74 

f. 75 – 84 

46 

7  

1  

39 

5.9 

0.8 

Sex 

a. Man 

b. Woman 

 

27 

91 

 

22.9 

77.1 

Level of education 

a. Elementary school 

b. Junior high school 

c. Senior High School 

d. Higher education 

 

10 

24 

55 

29 

 

8.5 

20.3 

46.6 

24.6 

Job 

a. Civil Servant 

b. Self-Employed 

c. Employee 

d. Housewife 

e. Etc. 

 

27 

21 

1 

62 

7 

 

22.9 

17.8 

0.8 

52.5 

5.9 

Marital status 

a. Married 

b. Unmarried 

c. Widow/widower 

 

93 

2 

22 

 

78.8 

1.7 

18.6 

Duration of diabetes (years) 

a. 1 – 5  

b. 6 – 10  

c. 11 – 15  

d. 16 – 20  

 

64 

42 

8 

4 

 

54.2 

35.6 

6.8 

3.4 

Ethnicity 

a. Tolaki 

b. Bugis 

c. Muna 

d. Buton 

e. Toraja 

f. Jawa 

g. Etc. 

 

43 

38 

15 

6 

3 

7 

6 

 

36.4 

32.2 

12.7 

5.1 

2.5 

5.9 

5.1 

The score of HbA1c 

a. < median; min-max (9.5; 6.5-15.0) 

b. ≥ median; min-max (9.5; 6.5-15.0) 

The score of random blood sugar (mg/dl) 

a. < median; min-max (296; 193-584) 

b. ≥ median; min-max (296; 193-584) 

 

62 

56 

 

60 

58 

 

52.5 

47.5 

 

51 

49 

Min-Max, minimum-maximum. 

Goals to be achieved in diabetes self-care 

The most preferred choice of goals to be achieved by respondents in diabetes self-care was to maintain blood 

sugar levels with n=105 (89%). Then followed by managing a healthy diet with n=83 (70%), doing regular 

exercise with n=80 (68%), taking the medication regularly with n=89 (75%), managing stress properly with 

n=71 (60%), checking sugar regular blood with n=53 (45%), while some said they do not know with n=6 (5%). 
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Media Information about DM 

The most preferred media sources of information about DM by respondents were online information with n=66 

(56%), printed books with n=41 (35%), direct information from doctors/nurses/other health workers with n=97 

(82%), and information from friends/neighbors with n=19 (16%). 

 
 

Educational Materials DM desired 

When asked about the desired diabetes education material, the most common choices were material about a 

healthy diet by 78% (n=92), material about physical exercise by 61% (n=72), material about diabetes treatment 

by 52% (n=61), stress management by 58% (n=68), and blood sugar checks by 48% (n=57). 

70%

68%

75%

89%

60%

45%

5%

0% 20% 40% 60% 80% 100%

Organize healthy eating

Doing regular exercise

Take medication regularly

Maintain blood sugar levels

Manage stress well

Check blood sugar regularly

No idea

Distribution of respondents based on the goals 
to be achieved

Distribution of respondents
based on the goals to be
achieved

56%

35%

82%

16%
0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

Distribution of the most preferred source of 
diabetes information support

Distribution of the most
preferred source of diabetes
information support
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Univariate analysis 

The majority of respondents' diabetes self-care behaviors were below the median value (50th percentile) of 70 

people (59%). The median HbA1c value of the respondents was 9.5% and those who were above the median 

value were 56 people (47.5%) which can be seen in Table 2. 

Table 2. Description of Respondents' Diabetes Self-Care Behavior and HbA1c 

 Median 

(Minimum-

Maximum) 

<50th percentile ≥50th 

percentile 

 

n % n % 

Diabetic self-care behavior 62.47 (26-110) 70 59 48 41 

HbA1c value 9.5 (6.5-15.0) 62 52.5 56 47.5 

 

Table 3 shows the average score of self-efficacy is 95.87 ± 16.34, while the average score of quality of life is 

105.93 ± 18.75.  

Table 3. Description of Respondents' Self-Efficacy and Quality of Life 

 Mean (SD) 95% CI  

Self-Efficacy 95.87 (16.34)  (92.89-98.85) 

Quality of Life 105.93 (18.75)  (102.52-109.35) 

CI, confidence interval; SD, standard deviation. 

 

Bivariate Analysis 

Characteristics of respondents with self-care behavior 

Analysis of the relationship between respondents' characteristics and self-care behavior used the chi-square test 

as shown in Table 4. Self-care behavior was divided into two categories, namely less than the median (poor) and 

more than or equal to the median (good). The results of the analysis showed that gender, last education, and type 

of work had a significant relationship with self-care behavior with p-values of 0.000, 0.018, and 0.003, 

respectively. There was no significant relationship between age characteristics, marital status, or ethnicity with 

self-care behavior.  

0%
20%
40%
60%
80%

61%
78%

52% 58% 48%

Expected diabetes education materials

Expected diabetes
education materials
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Table 4. Relationship between Respondent Characteristics and Self-Care Behavior in T2DM Patients with 

DPN Symptoms 

Variable 
Diabetic Self-Care Behavior 

Pearson Chi-Square p- value 

Age 7.154 0.209 

Gender 13.146 0.000* 

Last education 10.081 0.018* 

Job 16.202 0.003* 

Marital status 4.193 0.381 

Tribe 12.160 0.058 

*p<0.05 considered significant. 

 

Self-efficacy, quality of life, glycemic control (HbA1C) with self-care behavior. We tested the relationship 

using the Spearman correlation test because the self-care behavior variable was not normally distributed with 

95% CI and α of 5%. The relationship test of self-care behavior with the variables of self-efficacy, quality of 

life, and HbA1c can be seen in Table 5. Based on these data, there was a positive correlation between self-care 

behavior and self-efficacy (r = 0.334, p = 0.000); quality of life (r = 0.300, p = 0.001), and a negative correlation 

with HbA1c values (r = -0.732, p = 0.000). 

Table 5. Relationship between Self-efficacy, Quality of Life and HbA1c Values with Self-care Behavior in 

T2DM Patients with DPN Symptoms. 

Variable 
Diabetic self-care behavior 

Spearmen Correlation p- value 

Self-efficacy 0.334 0.000* 

Quality of life 0.300 0.001* 

HbA1c value -0.732 0.000* 

*p<0.05 considered significant. 

 

Discussion 

The findings of this study indicate that the majority of T2DM patients' self-care behavior with DPN symptoms 

is in a poor category. These results match a study on 123 patients with diabetes at a rehabilitation center in Saudi 

Arabia where diabetic patients rarely do exercise and check blood sugar[1]. Likewise, a  study at the Bandung 

City Health Center found that the majority of patients with T2DM (52.2%) had inadequate diabetes self-care 

behaviors[3]. However, in contrast, one study in urban China found diabetes self-care behaviors such as 

medication management, diet management, blood sugar checks, foot care, exercise management and prevention 

and treatment of hypo/hyperglycemia in patients with T2DM were mostly in the good category[13]. Complaints 

felt by patients with T2DM reduce the patient's enthusiasm and interest in engaging in physical activities, which 

is similar with the results of this research where the quality of life is related to self-care behavior in T2DM 

patients with DPN symptoms. 

Low diabetes self-care behavior is influenced by two main factors, namely internal and external factors. Internal 

factors include knowledge of patients with DM [27], self-efficacy[28][29], and psychological conditions such as 

stress[30], depression[31], and spiritual conditions[32]. External factors include family and friend support, 

availability of health services, provider-client communication, lack of empathy for health care providers, social 

stigma, and the availability of an adequate environment for training[33][34]. The lack of family understanding 

of the DM disease makes individual patients receive less attention and support in diabetes self-care [34]. Other 

external factors are environmental factors such as the COVID-19 pandemic. The COVID-19 pandemic situation 

has limited patients in managing diabetes self-care as a result of social restrictions and the cessation of diabetes 
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patient service activities at the Integrated Development Posts of Non-Communicable Diseases (IDP-NCD). 

Social restrictions have an impact on stopping joint exercise activities for patients with diabetes every week, and 

limiting food stocks, thus changing the patient's habits. This is reinforced by another study [34], which found an 

impact on poor glycemic control as a result of diabetes management during the COVID-19 pandemic. The 

cessation of service activities at IDP-NCD has an impact on the stock of diabetes medication at the patient's 

home running out so that the patients stopped taking their scheduled medication. This finding is reinforced by a 

recent study [35], that found problems in diabetes patients’ drug stocks during the COVID-19 pandemic. 

This study identified a significant relationship between self-efficacy and self-care behavior. A study found that 

self-efficacy has an indirect effect on glycemic control through diabetes self-care [18]. Self-efficacy is a 

predictor of diabetes self-care behavior[28]. A similar study found a positive relationship between self-efficacy 

and diabetes self-care activities[36]. The higher the self-efficacy of patients with DM, the better their self-care 

behavior will be. The patients with DM who have strong self-efficacy will perform self-care activities that are 

considered challenging but are seen as capable of being overcome. Activity in self-care increased along with 

increased self-efficacy in patients with T2DM [23].  

This study found a significant relationship between glycemic control and self-care behavior. The best glycemic 

control indicator is the glycosylated hemoglobin (HbA1c) value. These results are in line with a study, which 

concluded that poor glycemic control is closely related to poor self-care behavior [37]. A high HbA1c score is 

closely related to poor DM patient care behavior. The results of this study show consistency with the results of 

previous studies which showed that high self-care behavior scores were related to low HbA1c levels[38][39]. 

Disobedience to following a healthy diet, engaging in regular physical exercise, and taking the scheduled 

medication is the dominant behavior shown by the respondents of this study. This lack of adherence to a healthy 

lifestyle is predicted to be a factor associated with high HbA1c scores.  

Another finding is that the quality of life of T2DM patients with DPN of 50% is below the median. The majority 

of respondents complained of leg pain, aches all over the body, numbness, and fatigue throughout the day. 

These results follow a similar study [40], which showed that the majority of patients with T2DM experienced 

severe peripheral neuropathy, with symptoms of pain, walking instability, and leg injuries which resulted in 

reduced quality of life. Quality of life decreases with age[41]. The results of this study showed that the majority 

of the duration of suffering from T2DM (54.2%) was in the range of 1-5 years. In an acute attack, DPN causes a 

stabbing pain that is felt, has a rapid onset, with complaints of intense burning pain and pain with nocturnal 

exacerbations, while the severity of symptoms is usually moderate to severe, and with decreased ankle 

reflexes[8]. 

Low quality of life is significantly related to the duration of diabetes and prolonged complications[41]. The 

intensity and duration of pain are closely related to the decreased quality of life of patients with DM [42]. The 

majority of respondents had HbA1c values > 9.7%, with as many as 57 respondents (56.4%). The results 

showed that low quality of life was significantly related to high HbA1c values. High glycosylated glycemic 

levels will cause nerve damage. Thus, the function of the nerves to send various important signals throughout 

the body becomes disrupted. Nerve damage can cause symptoms of mild numbness to pain in several parts of 

the body. 

The results showed that education level had a significant relationship with diabetes self-care behavior. The 

T2DM patients with higher levels of education tended to have better self-care behaviors. The results of this 

study are in accordance with a previous study [43], which found that DM patients with a higher level of 

education were more obedient in following doctor's advice in medication and blood glucose examination, as 

well as physical exercise. However, a systematic review confirmed that there was no significant relationship 

between diabetes self-care behavior and education level[44]. Research showed that the education level mediates 

self-care behavior through knowledge of patients with T2DM. Someone with a higher level of education will 

find it easier to understand the information provided, whereas T2DM patients with a low level of education may 

have some limitations in understanding the information provided regarding DM management.  
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Study limitations 

Inadequate sample size limits the generalizability of our results, and there were few data and a lack of 

exploration related to diabetes self-care management support in the context of family and community, which are 

also some of the limitations of this study. 

Research implications 

The findings of this study form the basis for developing strategies to improve diabetes self-care behavior 

according to the needs of patients with DM, through increasing self-efficacy, which has an impact on improving 

glycemic control and quality of life.  

Conclusions 

The management of Type 2 Diabetes Mellitus (T2DM) requires consistent adherence to various self-care 

behaviors, such as maintaining healthy eating habits. The act of utilizing self-management techniques for 

diabetes control behavior among patients with type 2 diabetes mellitus (T2DM) who experience diabetic 

peripheral neuropathy (DPN) symptoms remains low, resulting in poor glycemic control. This low self-care 

behavior is closely associated with reduced self-efficacy in patients with DM. Furthermore, the negative impact 

of poor glycemic control extends to a decline in the quality of life for individuals with T2DM and DPN 

symptoms. Therefore, it is imperative to implement proactive, targeted, and sustainable efforts aimed at 

enhancing the self-care behavior of patients with T2DM. 
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