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Abstract 

 

Diabetes Mellitus (DM) sufferers must do DM management behavior (self-management) to control 

their Blood glucose levels and prevent complications. To achieve optimal self-management 

behavior, one of the efforts made is SMBG and DSME. Self-Monitoring Blood Glucose (SMBG) is 

self-monitoring blood glucose using a glucometer. Diabetes Self-Management Education (DSME) 

is an ongoing process of facilitating the knowledge, skills, and abilities needed for diabetes self-

care. This study contributes to analyzing the effect of Self-Monitoring Blood Glucose (SMBG) and 

Diabetes Self-Management Education (DSME) on the stability of Blood glucose levels. The 

research design used is quasi-experimental. The sample in this study amounted to 40 and was 

taken using the technique of simple random sampling. Stability of Blood glucose levels using a 

glucometer measuring instrument. Data analysis using test Wilcoxon Signed-rank. The results of 

statistical tests on SMBG showed a p-value (0.001), so it could be concluded that there was an 

effect of SMBG on the stability of Blood glucose levels. Statistical test results on DSME showed a 

p-value (0.000), so it can be concluded that there is an effect of DSME on the stability of Blood 

glucose levels. Adherence to structured SMBG allows sufferers to interpret results regarding their 

activity level and portion size. It motivates them to act on these results for better blood sugar 

results. DSME components taught to patients can increase patient knowledge and skills and 

improve patient care that is not correct. 
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1. Introduction  

Diabetes Mellitus (DM) sufferers who cannot 

control their Blood glucose levels will potentially 

experience complications (Adu et al., 2019). 

Increased complications such as hyperglycemia and 

mortality in patients with type 2 DM occur if 

patients do not carry out DM management behavior 

(self-management) by the advice given by health 

workers. Therefore, it is necessary to have 

regularity toward healthy behavior from all aspects 

of DM self-management (Kusnanto et al., 2020). 

However, the reality that often occurs in the field is 

the lack of knowledge of DM sufferers about DM 

management behavior (self-management). The lack 

of monitoring of Blood glucose levels is often 

ignored by every person with diabetes mellitus, so 

it can be said that self-management and monitoring 

of Blood glucose levels in DM patients are still 

lacking. Not yet good (Zheng et al., 2019). 

Under the initial survey of knowledge of DM 

management (self-management) behavior in people 

with diabetes mellitus in RW 02, Kelurahan Tanah 

Kali Kedinding, Kenjeran District, Surabaya, the 

results showed that eight people knew about DM 

management behaviour (self-management), only 

two people had less knowledge of DM management 

behaviour (self-management). According to the 

initial survey to monitor Blood glucose levels in 

people with diabetes mellitus in RW 02, Kelurahan 

Tanah Kali Kedinding, Kenjeran District, Surabaya, 

the results showed that nine people did not 

routinely monitor Blood glucose levels and only 

one person who regularly monitored Blood glucose 

levels. 

An individual's ability to manage daily life, 

control and reduce the impact of the disease he 

suffers is known as self-management (Van 

Smoorenburg et al., 2019). Healthy self-

management behaviors in DM patients include 



Available on: http://nursingjurnal.respati.ac.id/index.php/JKRY/index 

Jurnal Keperawatan Respati Yogyakarta, 10(2), May 2023, 140 - 146 
 

141 

Copyright © Author, 2023. Nursing Journal of Respati Yogyakarta, p-ISSN: 2088-8872; e-ISSN: 2541-2728 

following a healthy diet, increasing physical 

activity, using DM drugs and drugs in special 

circumstances safely and regularly, and monitoring 

Blood glucose levels (Nguyen et al., 2022). 

Diabetes Mellitus sufferers are at high risk of 

experiencing complications in the form of 

hypoglycemia, hyperglycemia, ketoacidosis, and 

neuropathy which increases the risk of gangrenous 

wounds that lead to amputation, retinopathy which 

has the potential to cause blindness, nephropathy, 

which can lead to kidney failure (Balaji et al., 

2019). 

Monitoring Blood glucose levels is one of the 

self-management behaviors of diabetes mellitus. 

Monitoring Blood glucose levels can be done by 

self-monitoring blood Glucose (SMBG) (Despins & 

Wakefield, 2020). Self-monitoring blood Glucose 

aims to gather detailed information about blood 

glucose levels at multiple time points to maintain 

more constant glucose levels with more appropriate 

regimens. Self-monitoring blood Glucose works by 

asking the patient to do several glucose tests with a 

glucometer. Education is the beginning of 

managing diabetes mellitus to change patient 

behavior and lifestyle (Lambrinou et al., 2019). It is 

important to educate patients with type 2 diabetes 

mellitus as a step in controlling diabetes mellitus to 

increase patient knowledge and skills so that 

patients can manage diabetes mellitus 

independently and sustainably or what is known as 

Diabetes Self-Management Education (DSME) 

(Hailu et al., 2019). Accordingly, the contribution 

of this study is to aid in the analysis of the impact 

of diabetes self-management education (DSME) 

and self-monitoring blood glucose (SMBG) on the 

stability of blood glucose levels. 

  

2. Method 

The research design used quasi-experimental 

with type-pretest and posttest intervention by 

involving two treatment groups with different 

interventions. In this design, treatment group 1 was 

given the Self-Monitoring Blood Glucose (SMBG) 

intervention, and treatment group 2 was given the 

Diabetes Self-Management Education (DSME) 

intervention. In both groups, it started with a pre-

test, and after the treatment was finished, a re-

measurement (posttest) was held. 

The population used in this study were Diabetes 

Mellitus sufferers in the RW 02 Kelurahan Tanah 

Kali Kedinding, Kenjeran District, Surabaya, East 

Java, Indonesia, totaling 42 people. This research 

uses techniques of simple random sampling. Each 

element is randomly selected by taking the 

available numbers to achieve sampling. A sample 

of 40 people was divided into two groups, namely 

treatment group 1 and treatment group 2, each 

containing 20 people. This research has been 

reviewed by the Ethics Committee under number 

102/01/EC/II/2022 

Independent variable self Monitoring Blood 

Glucose (SMBG) using a glucometer and 

independent variableDiabetes Self Management 

Education (DSME) using manualsDiabetes Self 

Management Education (DSME) includes diet 

management, physical activity, monitoring of 

Blood glucose levels, and pharmacological therapy. 

The dependent variable is the stability of Blood 

glucose levels using the observation sheet.  

This research was conducted from March 13, 

2022, until April 21, 2022, at RW 02, Tanah Kali 

Kedinding Village, Kenjeran District, Surabaya, 

East Java, Indonesia. The statistical test for 

treatment group 1 and treatment group 2 used a 

statistical test Wilcoxon signed rank test, namely 

the statistical test of comparison of two paired 

samples with ordinal scale variables using a degree 

of significance p <0.05. 

Research subjects have obligations regarding 

their professions, the law, and society under 

research ethics. Along with moral standards, before 

conducting the investigation, the researcher 

informed the respondents. To explain the research, 

the researcher got in touch with the responder. The 

explanations cover the following topics: study 

goals, research methods, advantages of the 

research, dangers and potential annoyances, data 

confidentiality, compensation for unforeseen 

events, and the researcher's accountability. After 

then, the researcher requested consent to participate 

in the study. Primary data was gathered, and 

respondents were requested to sign an informed 

consent form. After confirmation that all data is 

complete, the research goals will process and 

evaluate the data. 

 

3. Results and Discussion 

The results of research conducted on 

respondents obtained general data results in Table 

1. The results of research conducted on respondents 

regarding the influence Self-Monitoring Blood 

Glucose (SMBG) and Diabetes Self-Management 

Education (DSME) on the stability of Blood 

glucose levels, the following results are obtained in 

Table 2. 

The results of the study show that after being 

carried out Self Monitoring Blood Glucose 

(SMBG) once a week for a month, the researcher 

measured the Blood glucose level of the 

respondents after the intervention was given, and 

the results of the Blood glucose level in the normal 

category (80-199 mg/dL) which initially numbered 

seven people (35%) after the intervention became 

18 people (90%), the hypoglycemia category (<80 

mg/dL) which was initially two people (10%) after 

the intervention became one person (5%), and the 

hyperglycemia category (>200 mg/dL) which was 
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initially 11 people (55 %) after being given the 

intervention becomes one person (5%). 

 

Table 1. Characteristics of respondents based on 

general data 

Characteristics 

Treatment 

Group 1 

Treatment 

Group 2 

F 
P 

(%) 
F 

P 

(%) 

Age  

Age 40-50 

years 

3 15% 2 10% 

Age 51-60 

years 
11 55% 13 65% 

Age 61-70 

years 
6 30% 5 25% 

Total 20 100% 20 100% 

Gender 

Man 
2 10% 4 20% 

Woman 18 90% 16 80% 

Total 20 100% 20 100% 

Education 

Elementary 

School 

1 5% 5 25% 

Junior High 

School 
4 20% 11 55% 

Senior High 

School 
14 70% 4 20% 

College 1 5% 0 0% 

Total 20 100% 20 100% 

Medication 

Routine  

Routine 

13 65% 6 30% 

Not a routine 7 35% 14 70% 

Total 20 100% 20 100% 

Long Suffered  

>5 years 

 

11 

 

55% 

 

5 

 

25% 

<5 years 10 45% 15 75% 

Total 20 100% 20 100% 

Knowledge  

Good 
16 80% 5 25% 

Less  4 20% 15 75% 

Total 20 100% 20 100% 

 

Risk factors that affect diabetes mellitus are age, 

increased blood glucose levels in patients who are 

getting older due to insulin resistance due to 

changes in body composition, decreased activity, 

changes in eating patterns, and decreased 

neurohormonal function (Dal Canto et al., 2019). 

Another risk factor that affects diabetes mellitus is 

long-suffering. Patients with diabetes mellitus who 

have been sick for longer have much experience 

and get more information about diabetes self-

management behavior so that it can be applied in 

life (Kjellsdotter et al., 2020). Another risk factor 

that affects diabetes mellitus is self-knowledge of 

diabetes management. Diabetes mellitus is a disease 

that requires independent treatment, so DM patients 

must have good knowledge to apply skills and 

attitudes to adapt to the daily management of DM 

(Gómez-Velasco et al., 2019). 

Self-monitoring of blood glucose aims to collect 

detailed information about Blood glucose levels at 

certain times. According to the research by (Cuevas 

et al., 2022), researchers highlighted how SMBG 

offers rich and informative data that can stabilize 

Blood glucose levels accompanied by knowledge of 

DM sufferers about good blood sugar control. 

According to a study by (Romero-Castillo et al., 

2022), a structured SMBG regimen combined with 

respondents with a good level of diabetes self-

management education can be beneficial for 

patients in controlling their glycemic. Education 

plays an important role in the management of 

diabetes. The intervention group strictly adhered to 

diabetes control measures after the SMBG test. 

After six months of monitoring, the patient showed 

better changes in Blood glucose levels within the 

normal range. According to research by (Cuevas et 

al., 2022), Blood glucose levels in respondents 

experienced stability after being given the SMBG 

regimen. Respondents in their research had good 

diabetes management education, so, with good 

education, respondents could follow up on results 

by changing food portion sizes and physical activity 

levels. 

 

Table 2. Characteristics of respondents based on 

blood glucose levels in treatment group 1 in 

patients with diabetes mellitus 

Variable 

Blood glucose 

levels 

Pre Post 

F P(%) F P(%) 

Normal 7 35% 18 90% 

hypoglycemia 2 10% 1 5% 

Hyperglycemia 11 55% 1 5% 

Total 20 100% 20 100% 

Test Wilcoxon 

Signed Rank 

Test 

Results 

P value = 0.001 

 

Based on the research results, it is known that 

the results of the Wilcoxon Signed Rank Test 

obtained a P value = 0.001, which means that there 

is a significant effect between blood glucose levels 

after self Monitoring Blood Glucose (SMBG) and 

experiencing stability of blood glucose levels. 

Self-monitoring of blood glucose is blood 

glucose monitoring carried out independently by 

the patient. Several benefits are obtained from 

having information about daily blood glucose for 

patients to choose and determine food intake and 

physical activity and adjust therapy, especially 

insulin doses (Ngoga et al., 2020). Based on 

research by (Wada et al., 2020), the superiority of 

SMBG in patients treated with SMBG frequency 

will increase the rapid adjustment of treatment by 
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the patients themselves. Based on the research 

results of (Ida et al., 2020), it has been shown that 

tight blood sugar control contributed to decreased 

blood glucose stability and improvement. This 

study reported that increased knowledge was a 

predictor of patient survival. This improvement 

resulted from more active patient participation in 

self-care management, better adherence to 

treatment protocols, and lower attrition rates than 

other interventions. 

Based on the research of (Cuevas et al., 2022), 

discussion of SMBG data allows for making more 

informed decisions; as noted by various individuals, 

SMBG thus helps enable them to anticipate and 

prevent hypoglycemia and hyperglycemia. 

Continuous SMBG data has enabled them to 

understand better how diet and physical activity 

impact their blood glucose levels. Before 

proceeding to the next treatment, the standard 

SMBG regimen used in his study may be an option 

for treating target groups, particularly patients with 

type 2 DM who are not well controlled and do not 

have a current diagnosis. The success of managing 

type 2 diabetes mellitus needs to be improved by 

trying to accept, adapt to change, and build 

commitment to dealing with problems. Optimal 

health supports people with diabetes mellitus 

(Bistara et al., 2020). 

The results of this study are the results of 

previous studies, which have described that Blood 

glucose levels are stable after being given SMBG. 

In the other treatment, groups were given diabetes 

Self Management Education (DSME) and 

experienced stability of Blood glucose levels. 

Adherence to structured SMBG allows sufferers to 

interpret results regarding their activity level and 

portion size. It motivates them to act on these 

results for better blood sugar results. The stability 

of Blood glucose levels after being given SMBG 

can occur if the respondent has good diabetes self-

management knowledge. The knowledge can be 

applied in skills and attitudes to adjust to the daily 

management of DM so that the information 

obtained from this daily monitoring is used as data. 

They maintain constant blood glucose throughout 

the day by determining a more appropriate 

therapeutic regimen for the problem. Another factor 

is long-suffering; the longer DM sufferers will have 

more experience, get more information, and apply 

behavior more easily. 

The results of the study show that after being 

carried out Diabetes Self-Management Education 

(DSME) for one month, the researchers measured 

the Blood glucose levels of the respondents after 

being given the intervention and obtained the 

results of normal Blood glucose levels (80-199 

mg/dL), which initially numbered four people 

(20%) after being given the intervention, it became 

19 people (99 %), the category of hypoglycemia 

(<80 mg/dL) which initially was one person (5%) 

after being given an intervention became absent, 

and the category of hyperglycemia (> 200 mg/dL) 

which was originally 15 people (75%) after being 

given an intervention became one people (5%). 

Diabetes Mellitus is a disease that requires 

independent treatment, so DM patients must have 

good knowledge so that skills and attitudes can be 

applied to adjust to the daily management of DM 

(Gómez-Velasco et al., 2019). The general purpose 

of Diabetes Self-Management Education (DSME) 

is to support information in decision-making, 

behavior, self-care, problem-solving, and active 

collaboration with healthcare teams to improve 

clinical outcomes, health status, and quality of life 

(Hailu et al., 2019). Education provided through 

DSME can facilitate DM patients' knowledge, 

skills, and abilities in carrying out independent 

care. This is to research from (Powers et al., 2020), 

which suggests that providing interventions in the 

form of Diabetes Self-Management Education 

(DSME) education can increase patient and family 

awareness about the importance of holistic 

management of type 2 Diabetes Mellitus so that it 

becomes an attraction in implement the Diabetes 

Self-Management Education (DSME) intervention 

through various considerations to try and 

implement the intervention Diabetes Self-

Management Education (DSME) as a whole. 

Based on the description of Table 3 regarding 

the results of the SPSS test, it is known that the 

results of the Wilcoxon Signed Rank Test obtained 

a P value = 0.000, which means that there is a 

significant effect between blood glucose levels after 

diabetes Self Management Education (DSME) and 

experiencing stability of blood glucose levels. 

Diabetes Self-Management Education (DSME) 

is an effective form of education given to DM 

patients because DSME administration can increase 

the patient's knowledge, attitudes, and behavior in 

self-care. DSME aims to support decision-making, 

self-care, problem-solving, and active collaboration 

with healthcare teams to improve clinical outcomes, 

health status, and quality of life (Uly et al., 2022). 

Providing information to patients is a stimulus that 

can increase knowledge, raising awareness to 

behave as expected. This is to the results of the 

study by (Kusnanto et al., 2019), which showed that 

there was an increase in the blood glucose levels of 

the respondents in the intervention group where 

during the pre-test, it was measured on the 

respondent's blood glucose and then given DSME 

and DM booklets periodically once a week for less 

more than four weeks with the result that there is a 

significant difference in blood glucose levels before 

and after. 

(Awang Ahmad et al., 2020) suggested that 

patient and family education using booklets 

changed DM self-care knowledge. The results of 
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the process of administering the Diabetes Self-

Management Education (DSME) program have 

been shown to affect a decrease in blood glucose 

levels in patients with type 2 diabetes mellitus. 

Where when providing education, respondents are 

given knowledge about their disease, taught how to 

prevent the severity of their disease, then invited to 

plan the management of their disease to encourage 

the willingness of respondents to take proper self-

care and prevention measures (Uly et al., 2022). 

This is consistent with the research of (Zheng et al., 

2019), which showed an effect of a diabetes self-

management education program on reducing blood 

glucose levels in type 2 DM patients. Respondents 

who experienced decreased sugar levels were 

because the respondents were very cooperative and 

serious in following and listening as the DSME 

materials were explained. Patient education in 

managing diabetes mellitus is one of the important 

pillars for optimizing medical therapy. If education 

is effective, self-management and increased 

adherence to health worker recommendations will 

be carried out (Bistara et al., 2022). 

 

Table 3. Characteristics of respondents based on 

blood glucose levels in treatment group 2 in 

patients with diabetes mellitus 

Variable 

Blood glucose 

levels 

Pre Post 

F P(%) F P(%) 

Normal 4 20% 19 95% 

Hypoglycemia 1 5% 0 0% 

Hyperglycemia 15 75% 1 5% 

Total 20 100% 20 100% 

Test Wilcoxon 

Signed Rank 

Test 

Results 

P value = 0.000 

 

Based on the research of (Cuevas et al., 2022) 

results described above, DSME can reduce Blood 

glucose levels through self-care. In the other 

treatment groups given self, Monitoring Blood 

Glucose (SMBG) also stabilizes Blood glucose 

levels. The decrease could be caused by several 

factors, including the respondents who knew briefly 

about the monitoring that had to be carried out, they 

did not know about proper nutritional 

arrangements, they did not know the types of 

exercise recommended for diabetics, and the 

pharmacological therapy of diabetes. So, this study 

shows that the DSME intervention and 

administration of DM booklets were able to restrain 

the rate of increase in glucose levels in DM 2 

patients. By administering DSME to DM patients in 

this study, patients obtained information about DM 

self-care. The patient's knowledge, skills, and 

psychological status have increased, so the patient 

begins to treat his illness independently. The 

DSME components taught during DSME 

administration to DM patients in this study were 

basic knowledge about DM, nutrition/diet 

management, exercise or physical exercise, foot 

care, pharmacological therapy, and monitoring of 

Blood glucose levels. Apart from that, family-based 

DM care management is also needed (Rakhmawati, 

D., Ramadlan, M., & Ridwan, M. 2022). 

 

4. Conclusion and Suggestions 

The stability of Blood glucose levels after being 

given SMBG can occur if the respondent has good 

diabetes self-management knowledge. The process 

of administering the Diabetes Self-Management 

Education (DSME) program has been shown to 

affect a decrease in blood glucose levels in patients 

with type 2 diabetes mellitus. Based on the results 

of this study, it is recommended that nurses, when 

providing education to clients, provide complete 

information about their disease, teach them how to 

prevent the severity of their disease, then invite 

them to plan the management of their disease. 
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