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Abstract 

Introduction: The needs of diabetic patients are not only limited to adequate glycemic control but also 

correspond with preventing complications and increasing their awareness to participate in self-management. 

This study aimed to analyze the effectiveness self-care model to Diabetes self-management behaviour (DSM 

Behaviour) and Fasting Blood Glucose (FBG) levels. Methods: The study was conducted from June to August 

2019 at Community Health Centers. This study employed a Quasi-Experimental pre-posttest with a control 

group design. There were 104 respondents obtained by purposive sampling technique, and assigned into 

experimental (52 respondents) and control group (52 respondents). FBG levels and DSM Behaviour were 

evaluated in the first and the seventh week using The Summary of Diabetes Self Care Activities (SDSCA) 

questionnaire. Results: Paired sample T-test statistical revealed a significant difference in decreasing levels on 

FBG and increasing level of DSM Behaviour (p<0.05) at before and after the intervention; Independent T-test 

discovered a significant difference on FBG and DSM Behaviour (p<0.05) between the intervention and control 

group. The strongest effect as resulting from the parameter estimation model of SDSCA was a dimension of a 

healthy diet (2.96) followed by foot exercise (2.41) and activity (4.54). SDSCA showed marginal fit for FBG 

with t-value <2 and contribution determinant of 8.4% (R2 = 0.084). Conclusions: Self-care model is an effective 

program that can improve DSM Behaviour and increase adequate glycemic control. In addition, this model 

needs to implement continuously to prevent complications and improve self-care to diabetic patients. 
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INTRODUCTION

Diabetes has emerged as one of the world’s 

biggest health problem, and the number of 

persons with diabetes is predicted to increase 

yearly. In Indonesia, the average occurrence of 

diabetes in the adult population is increased by 

age, and the highest risk age is between 65-74 

years old. DKI Jakarta is the city which has the 

highest prevalence of diabetes diagnosed by a 

physician with 3.4%; and its occurs in 

communities with higher education level 

(Riskesdas, 2018). 

The needs of diabetic patients are not only 

limited to adequate glycemic control but also 

correspond with preventing complications and 

increasing their awareness to participate in self-

management. The chronicity of diabetes 

combined with its complications often cause 

discomfort feeling, such as tiresome that may 

lead to a feeling that they have lost control over 

their lives. Therefore the principle of self-care 

is applied, which hope to bring back this 

control to the individual, after empowering 

him/her with knowledge about the disease and 

how to manage diabetes (Kushwaha et al., 

2016). 

Self-care model was adopted from AADE 

(American Association of Diabetes Educators, 

2014), which defined AADE7 self-care 

behaviours. AADE7 Self-care behaviours 

provide an evidence-based framework for the 

intervention of diabetes patient and it acts as a 

framework for patient-centred diabetes self-

management, which is oriented to the active 

participation of diabetes patients with goals to 

increase their knowledge and self-care 

management. There are seven essential 

components of self-care behaviours which 

predict good outcomes, namely healthy eating, 

being physically active, monitoring, 

compliance with medications, good problem 

solving, healthy coping and risk-reducing 

behaviours (Sukartini et al., 2020).   

Furthermore, it is explained that these 

seven self-care behaviours have been found to 

facilitate the development of knowledge, have a 

positive correlation with good glycemic control, 
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reduction of complications and improvement in 

the quality of life (ADA, 2015; Shrivastava et 

al., 2013). Patients with diabetes are motivated 

to engage in diabetes self-care by following a 

complex set of behavioural actions to care for 

their disease. Some actions are expected can 

increase knowledge and awareness to perform 

healthy lifestyle with support from a health 

professional team to improve the quality of life 

on patients with diabetes (Eva et al., 2018).  

American Diabetes Association (ADA, 

2015) highlighted the importance of diabetes 

patients should care on treatment training they 

attend, and need to adopt changes in their 

lifestyle to delay its relevant complications. 

Zareban et al., (2014) performed a study on the 

impact of self-care training instruction to 138 

female patients with type 2 diabetes, and they 

found out that level of knowledge, attitude and 

self-care scores increased significantly after 

three months follow-up session.  

A program provided by National health 

Department, called Program Pengelolaan 

Penyakit Kronis (PROLANIS), has become a 

government’s health care program which 

implemented with a proactive approach and 

targeted for chronic diseases (BPJS, 2014). 

However, health activities run by community 

health centre for diabetes patients were not 

following seven components of self-care yet, 

thus it may cause less understanding and 

awareness of the disease. Therefore, this study 

aims to analyze the effectiveness of self-care 

model to DSM Behaviour and glycemic control 

through fasting blood glucose level.  

METHODS 

This was quasi-experimental, pretest-

posttest and control group design. The study 

was conducted from June to August 2019 at 

community health centres, Central Jakarta. The 

sample size was calculated using compare two 

means formula referring to mean and standard 

deviation of the previous study of Ernawati et 

al., (2015). In this study, non-probability 

method, purposive sampling technique was 

applied, and there were 104 diabetes patients 

met the inclusion and exclusion criteria. The 

inclusion criteria such as aged between 35 – 75 

years old live with family, able to perform 

physical activity, while the exclusion criteria 

were respondents with walking disability, have 

a history of stroke and develop diabetes ulcer. 

The respondents were assigned to the control 

group (52 respondents) and intervention group 

(52 respondents). The intervention group 

received 7 weeks self-care model, such as 

health education classes to identify diabetes 

disease and emphases the importance of 

consuming healthy food and perform physical 

activity, demonstration on reading and 

understanding food label, and stress 

management and perform diabetes exercise in a 

group, as recommended by Persatuan Diabetes 

Indonesia (Persadia). 

Research data were collected over seven 

weeks days using datasheet for the 

demographic profile of the respondents. 

Calibrated blood glucose meter with stick strips 

(Autocheck series AI01003077) was utilized to 

measure fasting blood glucose level, and The 

Summary of Diabetes Self Care 

Activities/SDSCA questionnaire was used to 

measure DSM Behaviour. SDSCA 

questionnaire is a self-reported questionnaire 

that assesses the frequency of performing 

diabetes self-care in the preceding 7 days. The 

respondents score their adherence to the self-

care activities within the past week, ranging 

from 0 to 7 days, where higher score presents 

better self-care. The SDSCA has been proven 

to have good psychometric properties, with 

acceptable inter-item correlation (mean = 0.47), 

moderate test-retest correlations (mean = 0.40), 

and low correlations among the five dimensions 

(mean r = 0.23) (Toobert Deborah J., Hampson, 

Sarah S., Glasgow, 2000).  

The study was approved by the Sint Carolus 

School of Health Sciences ethics committee 

(No. 022/KEPPKSTIKSC/IV/2019). Paired 

sample T-Test was used to determine whether 

there are statistically significant differences 

before and after the intervention, while 

Independent T-test was done to find the 

significant difference between the groups of 
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study. Multivariate analysis was applied to 

determine the effect of DSM Behaviour’s 

dimension of fasting blood glucose. 

RESULTS 

Table 1 showed the frequency and 

percentage distribution of the participant. Most 

of the respondents in both groups were age 

between 45-59 years old, female, graduated 

from basic education and have a duration of 

illness > 1 year. 

 

Table 1. Frequency and percentage distribution of the respondents 

Characteristics 
Intervention (n=52) Control (n=52) 

n % n % 

Age     

<45 years old 2 3.8 4 6.9 

45-59 years old 28 53.8 29 50 

≥60 years old 22 42.3 25 43.1 

Gender 

Female 44 84.6 42 72.4 

Male 8 15.4 16 27.6 

Educational Background 

Basic  35 67.3 30 51.7 

Advance 17 32.7 28 48.3 

Duration of illness  

< 1 years 12 23.1 21 36.2 

>1years 40 76.9 37 63.8 

 

Table 2 presents the difference in the mean 

score of DSM Behaviour and FBG. There were 

significant within the group differences in DSM 

behaviour and FBG before and after the 

intervention of the self-care model (p<0.05).  

 

Table 2. The mean and significant difference within and between the groups 

Variables 

Paired T-Test  Independent T-Test 

Mean  
pvalue 

Mean 
pvalue 

Before After Intervention Control 

DSM Behaviour 3.29 4.67 0.001 4.67 3.67 0.000 

Healthy Diet 4.07 4.96 0.001 4.96 4.53 0.246 

Exercise 3.34 5.19 0.000 5.19 3.93 0.550 

Blood Sugar Testing 0.84 1.59 0.003 1.59 1.16 0.990 

Foot Care 2.63 5.23 0.000 5.23 3.84 0.005 

Medication 6.09 6.63 0.020 6.63 3.46 0.000 

Smoking 0.58 0.96 0.322 0.96 0.96 1.000 

Fasting Blood Glucose 170.38 137.81 0.000 137.81 146.48 0.017 

 

In addition, there was a significant 

difference in all DSM behaviour’s dimensions, 

except for smoking (p>0.05). There is an 

increase of mean score in all dimensions of 

DSM behaviour, where exercise increase from 

3.34 to 5.19 (1.779) and foot care from 2.63 to 

5.23 (2.615); these variables have the highest 

increase mean score after the intervention of 

self-care model. Moreover, there were 

significant between-group differences in DSM 

Behaviour and FBG for intervention and 

control group (p<0.05); however, only 
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dimensions of foot care and medication shows 

a significant difference between the group 

(p<0.05). 

 

 
Figure 1. Parameter estimation of SDSCA 

 

Figure 1 presents parameter estimation 

of SDSCA’s dimension, where the dimension 

of healthy eating has the strongest effect with 

the value of 2.96, followed by the dimension of 

foot care (2.41), exercise (2.34) and medication 

(1.92).   

 
Figure 2. Structural equation model of DSM Behaviour as measured by SDSCA to FBG 

 

Figure 2 shows the Structural equation 

model effect of DSM behaviour to FBG. The 

model shows a marginal fit for FBG with t 

value <2, it means that SDSCA can predict 

FBG with contribution determinant 8.4% (R2 = 

0.084). The highest determinant contribution of 

SDSCA is medication 39% (R2=0.39), followed 

by exercise 29% (R2=0.29), and healthy diet 

23% (R2 =0.23). 

DISCUSSIONS 

The finding of this study is in line with a 

theory that diabetes is a chronic disease which 

affects individuals throughout the life and it 

occurs more frequently in individuals in the 

ages over 30 years old (Lewis, 2014). 

According to (Ekpenyong et al., 2012), the 

insulin resistance will be worse along with the 

growth of ages, so the prevalence of diabetes 

increases with the growth of the ages. 

Women are affected by diabetes risk 

because physically, they have a greater chance 

of the increasing BMI than men thus it can 
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decrease the insulin sensitivity’s response, 

moreover, women have worse control of blood 

glucose levels than men (Astuti & Setiarini, 

2013). Taylor (2010) states that a large number 

of women who have type 2 diabetes, caused by 

the decrease of estrogen hormones, especially 

when they are menopause because of estrogen 

and progesterone hormones able to enhance the 

insulin response in the blood.  

Self-management has been applied 

extensively with the greatest success. 

Dimensions of DSM behaviour have been 

tested and have a positive correlation with the 

good glycemic index, decrease of 

complications, and improve quality of life 

(Shiravastava, Shiravastava & Ramasay, 2013). 

By conducting self-care, diabetes patients will 

modify healthy lifestyle and diet properly, 

supported by health care workers to increase 

behavioural changes. 

WHO highlighted the importance of 

performing health education; it is expected that 

diabetes patients with a high level of 

knowledge will have a better understanding of 

the disease and have a better impact on 

conducting self-care management effectively, 

hence, be able to prevent complications. ADA 

(Funnell et al., 2008) explains that there was a 

four-fold increase in diabetic complications for 

diabetes patients who had not received health 

education related to self-care practices. 

Self-care model is a program aimed to 

modify the lifestyle of diabetes patients by 

combining seven components behaviour as 

recommended by the American Association of 

Diabetes Educators (2014). This is an 

innovation program because in general, the 

intervention of diabetes patients only refers to 5 

pillars diabetes (PERKENI, 2015). This 

program provides health education to increase 

patients’ knowledge about diabetes in general, 

healthy diet, physical activity, medication, 

blood sugar monitoring, problem-solving to 

prevent hypo/hyperglycemia, stress 

management, reducing risk behaviour to 

prevent complication such as foot care, stop 

smoking and monitoring physiologic 

parameters. By implementing self-care model, 

it is expected diabetes patients be able to 

identify barriers, enhance problem-solving, 

increase awareness and skills to practice a 

healthy lifestyle to achieve a better and 

productive life.  

The result of the parameter estimation of 

SDSCA showed that dimension of a healthy 

diet has the strongest effect after the self-care 

model (2.96) followed by foot exercise (2.41) 

and activity (4.54). The intervention of Self-

care model emphasized dietary intake program 

by giving health education on healthy eating of 

3J (variety, quantity and schedule), reading a 

food label and avoiding high glycemic food.  

Related to physical activity, respondents were 

given a pedometer to stimulate them to walk for 

30 minutes daily; moreover, some respondents 

stated they attend the sessions regularly 

because they pleased to perform diabetes 

gymnastics in a group before class. 

Regarding the determination of 

contribution, it was explained that medication 

dimension is effective for those who were not 

compliance on healthy eating and exercise in 

daily life. Insulin decrease blood glucose after 

meal through uptake and utilization glucose at 

muscle, fat and liver cell (Hinkle & Cheever, 

2014). Healthy eating will stabilize blood 

glucose and lipid on the normal range. Physical 

activity controls blood sugar level by increasing 

the glucose taking my body muscular and 

improving the use of insulin. 

  Issues that need to be improved in the 

behaviour of diabetes management is 

monitoring blood sugar and smoking behaviour. 

Most of the respondents (73.1%) do not check 

their blood sugar in a week. Monitoring of 

blood sugar levels only conducted by 

respondents who have high socioeconomic 

status. Monitoring of the blood sugar decrease 

time to time because the lack of the health 

professional’s adequacy to explain how to read 

the parameter of the blood sugar and lack of 

education on appropriate responses after 

reading blood sugar test (Peel et al., 2007). 

CONCLUSIONS  
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Self-care model is an effective program to 

modify self-care behaviour and to control 

glycemic control. There are significant 

differences in DSM Behaviour and blood sugar 

levels in diabetes patients after following the 

intervention of the self-care model. The 

program brings a strong effect, especially to 

improve the behaviour of healthy eating, 

perform foot care and exercise. This research 

recommends the need for applying self-care 

model sustainably to prevent complications and 

improve the self-care of diabetes patients. 
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