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Abstract 
[Purpose] The purpose of this study was to identify the effect of a support 
program based on self-regulation. [Methods] Participants: Patients with 
type-2 diabetes mellitus in rural areas; Research design: Quasi-experimental 
research. A t-test and Mann-Whitney U test were performed to compare the 
intervention and control groups before the intervention. For the comparison 
within the groups before and after the interventions, a t-test and the Wilcox-
on signed-rank test were performed. For statistical analysis, the significance 
level was set to 5%. [Results] The intervention group included 19 participants 
(age 59.8 ± 6.14) and 10 participants in the control group (age 64.3 ± 3.95). 
After the program, the scores in knowledge about diabetes (p = 0.001) and 
sub-items of the diabetes self-management (foot care) (p = 0.048) of the in-
tervention group statistically significantly increased, and the calorie intake 
decreased (p = 0.080). The intervention group had higher scores in all three 
sub items of the self-efficacy (positiveness, control, and total score). There 
were no statistically significant differences in the changes in BMI, HbA1c, and 
the subscales of self-efficacy between the two groups. However, the scores of 
these items of the intervention and control groups were 3.3 and 2.9, 2.2 and 
−0.3, and 5.5 and 2.6, respectively. [Conclusions] The support program based 
on self-regulation in this study helped the participants to acquire general 
knowledge of diabetes to assess own medical condition and problems in 
self-care behavior and practical knowledge to manage diabetes in daily life, 
and this shows the effectiveness of the program. 
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1. Introduction 

The number of patients strongly suspected of having Type-2 diabetes mellitus in 
Japan reached about 10 million in 2018, and that shows increasing tendency [1]. 
It has been reported that specialists of secondary medical area are more unevenly 
distributed than doctors and are not fair to patients who wish to get medical 
examination by specialists [2]. 

Therefore, the patients with type-2 diabetes mellitus in rural areas may fail to 
conduct appropriate self-care without the sufficient access to education provided 
by professionals. 

Self-regulation serves as a guidance for individual patients to achieve own 
goals and continue self-care behaviors [3], and accurate knowledge promotes the 
self-care and reduces the emotional burden [4]. For this reason, it may be ex-
pected that providing interventions based on self-regulation for patients with 
type-2 diabetes mellitus in rural areas near urban areas may encourage such pa-
tients to continue their self-care. If a support program is developed for areas 
where diabetes specialists are scarce and the effectiveness of the program is es-
tablished, the program would enable non-diabetes specialists to provide inter-
ventions, and will serve to provide useful suggestions for nursing support in ru-
ral areas with few diabetes specialists. Further, there is the significance in the 
program that is designed for patients to be encouraged to stay motivated to 
conduct the self-care by themselves. 

The purpose of this study is to develop a support program based on 
self-regulation for patients with type-2 diabetes mellitus in rural areas where med-
ical diabetes specialists are scarce, and to determine the effect of the program. 

2. Research Conceptual Framework 

A previous study has stated that patients with type-2 diabetes mellitus need to 
manage their diabetes actively, and control their own lives [5]. The conceptual 
framework of the present study is based on the idea of self-regulation based on 
the social learning theory of Bandura, which contends that human behavior does 
not necessarily depend on external reinforcement, but rather is determined by 
self-reinforcement. Bandura (1986) has also defined that a series of processes 
formed by self-reinforcement is self-regulation, and stated that human behavior 
is changed by self-reinforcement. 

This present study is structured by the three basic sub processes of 
self-regulation by Bandura: self-monitoring, self-judgment, and self-reaction. In 
the conceptual framework of the study, we put the goal before the process of 
self-monitoring. According to Bandura (1977) [6], learning proceeds when the 
learner is cognitively motivated, and cognitive motivation arises from the rela-
tionship between goal setting and self-control of reinforcement. Bandura (1977) 
has also stated that self-efficacy plays an important role in predicting actual be-
havior, and that successful experiences affect self-efficacy. The authors consider 
that the self-reinforcement process would be further promoted by working on  
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Figure 1. Conceptual framework. 

 
self-efficacy as a support for self-regulation (Figure 1). 

3. Methods 
3.1. Intervention Method 

Intervention group 
Support program 1: Assistance in setting goals. Before setting the goals, pro-

vide explanation using materials that cover basic knowledge of diabetes. 
Support program 2: Assist self-monitoring, self-judgment, self-reaction, and 

self-efficacy related to what efforts patients have made toward their goals. This 
support is provided during a monthly in-person interview and a telephone in-
terview between the monthly in-person interviews. 

1) Self-monitoring: Assign columns in the self-monitoring notebook, where 
patients can record the efforts they have made toward a goal, daily events, and 
the factors that hinder the execution of efforts to reach the goal. 

2) Goal setting: Explain continuation of self-monitoring toward a goal 
(progress), to do self-monitoring on a scheduled day, to record the actual doings 
in self-monitoring within the recent few days, to record efforts patients have 
made in unique ways (creativity), and explain (ensure accessibility). 

3) Self-judgement 
• Referenced criteria: Compare the test data of the participating patients with 

the target data or previous data, and confirm that patients are aware of the 
differences. 

• Value of practice: Inquire from the patients whether they are aware that there 
is value and significance in the process of making efforts towards a goal, as-
sessing the results, and making use of the results to change their behavior. 

• Attributes of cause: Inquire from the patients whether their activities are 
based on their own will/ideas or determined by others. 
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• Self-efficacy: The purpose the self-judgement is to ensure a successful expe-
rience. Praise of any action that has been achieved because the successful ex-
perience of the goal that is achieved becomes self-efficacy. 

• Self-reaction: Involve the patients so that they can continue self-management 
behavior depending on how they interpret the result of the behaviors. Patient 
characteristics and self-management status data were collected by a ques-
tionnaire survey, and physiological data were collected from medical records. 

Control group 
The same teaching materials as intervention group were provided for control 

group. 
For 3 months, regular medical and nursing care were provided, and after 3 

months, they were requested to cooperate the same research as the intervention 
group and the same support program was provided on their request. Physiolog-
ical data and treatments were collected from medical records. 

3.2. Timing of Interventions 

Interventions in this study are conducted as follows: Request patients to com-
plete a preliminary survey before an intervention. When the survey results are 
obtained, conduct the first interview and support program 1. Two weeks after 
introduction to support program 1, contact the patients by phone and conduct 
support program 2. One month after the first interview, conduct the second in-
terview and support programs 1 and 2. Two weeks later, contact them by phone 
and conduct support program 2. One month after the second interview, conduct 
the third interview and support program 2. Request the patients to complete a 
follow-up survey after the support program is over. 

3.3. Data Collection 

Intervention period for each subject was 3 months, but because of individual 
data collection, it has taken 3 years for total data collection, from November 
2010 to October 2013. 

3.4. Surveyed Items and Methods 

Patient characteristics, self-management status and self-efficacy were collected 
by questionnaires, and physiological data were collected from medical records. 

3.4.1. Patient Characteristics 
1) Demographic characteristics: age, gender, occupation, family living with, 

diabetes history, economic status. 
2) Medical treatment conditions related to diabetes treatment: experience of 

undergoing diabetes education, details of the treatment, experience of disconti-
nuing treatment, amount of exercise in the previous month. 

3) Confirmation of knowledge of diabetes/implementation survey: Created 
based on the “Diabetes Treatment Handbook”. 
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3.4.2. Self-Management Status 
1) Dietary habits: “Simple self-administered dietary history questionnaire” by 

Sasaki et al. [7]. 
2) Kinetic momentum: Walking amount. 
3) Goal achievement: Goal implementation status described in the self-monitoring 

notebook. 
4) Diabetes self-management status: “Diabetes self-management behavior 

scale”, 22 items were rated on a 4-pont Likert scale (1: never 2: not very often 3: 
some of the times 4: all of the time) [8]. 

5) Determination of self-monitoring skills: “Cognitive Behavioral Self-Monitoring 
Scale”, 17 items were rated on a 5-pont Likert scale (1: totally disagree to 5: to-
tally agree) [9]. 

6) Self -efficacy: “Chronic disease-self efficacy scale”, 24 items were rated on a 
4-pont Likert scale (1: totally disagree to 4: totally agree) [10]. 

7) Physiological data: Body Mass Index (BMI), HbA1c. 
For the HbA1c value, the NGSP (National Glycohemoglobin) has been introduced 

from April of 2012 due to international standardization rules. However, the present 
study uses the values of the JDS (Japan Diabetes Society) throughout the paper. 

3.5. Methods of Analysis 

The t-test and Mann-Whitney U test were employed to compare the interven-
tion and control groups before the intervention. For the comparison within 
groups before and after the interventions, a t-test and the Wilcoxon signed-rank 
test were performed. The significance level of the statistical analysis set to 5%. 

3.6. Ethical Considerations 

The study was approved by the Institutional Review Board of the Osaka Prefec-
ture University (approval number 21 - 65). Before conducting the research, the 
researchers explained the study outline to the representatives of each department 
of participating medical institutions orally and in writing, and obtained the con-
sent to participate in the study. For the participating patients, the researchers 
detailed the following ethical considerations. 

For the intervention group, the researcher explained the study purpose, out-
line, methods, schedule, that participation is voluntary, that there would be no 
advantages or disadvantages in the medical treatment and nursing care whether 
participating or not participating, or discontinuing participation, and that at-
taching a signature to show informed consent would be regarded as consent to 
participation, expressed orally and in writing. The researchers also explained the 
privacy protections for the participants: the data would be handled to ensure 
anonymity, used only for this study, stored in a secured recording medium, and 
destroyed with a shredder after presentation of the study results. 

For the control group, the researcher explained the study purpose, outline, me-
thods, and schedule orally and in writing, and included the patients who expressed 
consent to participate in the study. During the intervention period, participants 
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continued the regular medical treatment and nursing care. After the final survey 
activity was completed, individual support programs were provided as desired. 

4. Results 
4.1. Study Population 

A total of 41 patients were included in the study: 28 for the intervention group, 
and 13 for the control group. In the intervention group 19 patients completed 
the three-month program, and those failing to complete were 1 patient due to 
treatment change, 3 due to worsening chronic diseases, 2 due to dropping out, and 
3 due to other reasons. In the control group, 10 patients completed the program, 
and those failing were 1 due to treatment change, and 2 due to other reasons. 

The intervention group included 11 males and 8 females, and the control 
group had 6 males and 4 females. The mean age of the intervention group was 
59.8 years, and that of the controls group 64.3 years (Table 1). 

4.2. Changes due to the Interventions 

After the program, the scores in knowledge about diabetes for the intervention 
and control groups increased by 14.7% and 1.3%, respectively, showing statisti-
cally significant differences between the groups (p = 0.001). There was also a sta-
tistically significant difference in the item of the diabetes self-management, be-
ing able to observe and cleanse own feet and keep regular hours (p = 0.048). 

In the nutrition survey, the calorie intake decreased by 332 Kcal in the inter-
vention group and 111 Kcal in the control group (p = 0.080). There was no sig-
nificant difference in other items (Table 2). 

 
Table 1. Patient characteristics. 

Category 
 

Intervention 
group (n = 19) 

Control group 
(n = 10) 

p value 
 

Gender (Male/Female) 
 

19 (11/8) 10 (6/4) 1.000 b 

Age, yr ± SD 
 

59.8 ± 6.14 64.3 ± 3.95 0.048* a 

Disease period, yr ± SD 
 

8.8 ± 6.56 12.8 ± 7.00 0.137 a 

Complications Yes/No/Unknown 0/10/9 1/0/9 一  

Treatment Diet only 2 0 一  

 
Oral medicine 15 10 一  

 
Insulin 2 1 一  

Family living with Yes/No 15/4 8/2 0.665 b 

Occupation Yes/No 13/6 3/7 0.675 b 

Experience of receiving 
medical treatment life 
guidance from a nurse 

Yes/No 7/12 3/7 1.000 b 

a: t-test, b: Fisher’s exact test; *p < 0.050. 
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Table 2. Changes in self-management status between the groups. 

Category 

Intervention group 
(n = 19) 

Control group (n 
= 10) p value 

 
mean ± SD median (range) 

Knowledge Knowledge test (%) 14.7 (10.4) 1.3 (4.0) 0.001* 
 

Nutrition survey 

Calorie intake 
(Kcal) 

−332 (351.63) −111 (280.51) 0.080 

a Confectionery (g) −18.3 (56.86) −19.7 (39.60) 0.804 

Fruit (g) −24.9 (80.39) −12.4 (28.33) 0.836 

Vegetable (g) 7.5 (112.00) 16.3 (89.59) 0.832 

Diabetes 
self-management 

Dietary 5.7 (7.01) 2.8 (4.05) 0.234 

a 

Exercise 2.9 (4.83) 1.6 (2.88) 0.445 

Others  
(foot care, etc.) 

0.6 (1.17) −0.5 (1.78) 0.048* 

Total score 9.2 (10.15) 3.9 (6.42) 0.146 

Self-monitoring 

Action 1 (−3 - 10) 1 (−1 - 5) 0.900 

b 
Environment 1 (−3 - 6) 0.5 (−3 - 4) 0.204 

Cognition 1 (−5 - 6) 0 (−7 - 3) 0.393 

Total score 4 (−6 - 14) 1 (−4 - 7) 0.214 

Physiological data 
BMI (kg/m2) −0.54 (1.25) 0.16 (0.72) 0.115 

a 
HbA1c (%) −0.21 (0.65) −0.360 (0.47) 0.512 

a: t test; b: Mann-Whitney U test; *p < 0.050. 
 

In the interviews, patients in the intervention group stated that “I had thought 
I had to do this (self-care behavior), so I did what I had learned. I understand 
why I have to do self-care because my body weight and HbA1c have improved 
since then” and “I will continue to control meals and do exercises to achieve my 
goals.” After the interventions, patients in the intervention groups came to use 
their general knowledge of diabetes as practical knowledge to assess their own 
medical condition and problems in the self-care behavior to manage their di-
abetes in daily life. 

There were no statistically significant differences in the changes in BMI, 
HbA1c, and the subscales of self-efficacy between the two groups. However, the 
intervention group had higher scores in all three sub items of the self-efficacy 
(positiveness, control, and total score). The scores of these items of the interven-
tion and control groups were 3.3 and 2.9, 2.2 and -0.3, and 5.5 and 2.6, respec-
tively. The comparison within the group before and after the program showed 
that the intervention group had statistically significant differences, but there 
were no significant differences for the control group (Table 3). 

5. Discussion 

Goals are set based on knowledge, such as of the required calorie intake, the  
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Table 3. Changes in self-efficacy status between the groups. 

Category 

Intervention  
group (n = 19) 

Control group  
(n = 10) p value 

mean ± SD 

Self-efficacy 

positiveness 3.3 (5.78) 2.9 (4.48) 0.845 n.s 

control 2.2 (4.34) −0.3 (3.47) 0.126 n.s 

Total score 5.5 (8.51) 2.6 (7.09) 0.361 n.s 

t test; *p < 0.050; n.s: not significant. 
 

amount and method of exercise, and the relationship between blood glucose lev-
el, diet, and exercise. The findings suggest that the blood glucose level was stabi-
lized by acquiring knowledge about diabetes and using that knowledge for goal 
setting and self-management to acquire skills to make own decisions. 

The intervention group decreased more in calorie intake than the control 
group. Previous studies have reported that it is possible to improve dietary beha-
vior by a variety of methods provided by nurses [11] [12] [13] [14]. From the 
results of the present study, it may also be surmised that calorie intake has im-
proved because the patients themselves conducted the process of self-regulation, 
they decided to modify their dietary behavior, set own goals, and put these deci-
sions in action. 

There were significant differences in the two sub-items of diabetes self man-
agement behavior, “being able to observe and cleanse own feet” and “keep regu-
lar hours”. These are behaviors patients can perform by themselves if they un-
derstand the implication of these behaviors. It may be concluded that as the 
knowledgebase increased, participants improved in the understanding of the ef-
fects of these behaviors as a part of the medical treatment. 

Self-efficacy was statistically significantly increased in the comparison within 
the intervention group after the program. Because self-regulation is supported 
by self-efficacy, increases in self-efficacy could have made it easier for the par-
ticipants to proceed with the self-efficacy affected process, resulting in the 
statements that their motivation to conduct self-care increased, and that they 
would continue the self-care behavior. These results suggest that the interven-
tion had an influence on self-efficacy. 

Comparison within the groups before and after the program showed that 
there was no statistically significant difference in HbA1c levels in the interven-
tion group, but there was a significant difference in the control group. In the 
control group, the baseline HbA1c was 7.31, which was higher than that in the 
intervention group 6.83. Factors associated with the larger improvement in 
HbA1c levels in the control group may be that this group had more room for 
improvement and that they became more careful about their daily behavior by 
participating in this study. 

Therefore, the researchers expect that this program can be utilized in similar 
rural areas where there are few diabetes specialists, and that the program will 
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make it easier for patients with type-2 diabetes mellitus to continue self-care be-
havior. However, the findings also suggest the necessity to reconsider the inter-
vention period and develop and improve the contents of and matters taken up in 
the support program to enable patients in the rural areas to balance self-care be-
havior and social activities in community, family business, and long-term care. 

6. Limitation and Remaining Issues 

The subjects of this study were the patients with type 2 diabetes who lived in the 
rural area. 

Due to the regional characteristics of the rural area, there was a limit to secure 
enough number of subjects. 

In further study, more than 3 months’ intervention period is also required to 
ensure the acquisition of self-regulation. 

7. Conclusion 

This study developed a support program based on self-regulation for patients 
with type-2 diabetes mellitus in rural areas with an insufficient number of di-
abetes specialists. After providing interventions using the program, the scores in 
knowledge about diabetes for the intervention and control groups increased by 
14.7% and 1.3%, respectively, showing statistically significant differences be-
tween the groups (p = 0.001). There was also a statistically significant difference 
in the item of the diabetes self-management, being able to observe and cleanse 
own feet and keep regular hours (p = 0.048). 
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