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ABSTRACT 

Blood glucose stability is important for type 2 diabetes mellitus patients in order to reduce the risk of co-morbidity due 

to diabetes mellitus. The stability of blood glucose levels in patients with diabetes mellitus was influenced by several 

factors such as age, sex, duration of illness, race, diabetes history, knowledge, diet, and activity. This study aims were 

to determine the factors that correlate with the patient’s blood glucose stability. This study use cross-sectional approach 

with 120 samples recruited using a consecutive approach and used Google forms to collect the data. This study analysis 

used The Independent t- test and Pearson’s correlation test to find out a correlation between variables. Study results 

shows that most respondents are female, comes from the Sundanese ethnicity, has less five years of diabetes history, 

have a high education level, have family members with diabetes mellitus, and have co-morbidity. This study also shows 

that the average of respondent was 41 years old, had a high level of knowledge, was quite active, was adhere to undergo 

treatment, was adhere to a diet, and had stable blood glucose. Statistical tests shows that age (p-value 0.000), gender (p-

value 0.024), ethnicity (p-value 0.009), level of education (p-value 0.000), co-morbidity (p-value .003), and knowledge 

(p-value 0.037) affect the blood glucose stability in type 2 Diabetes Mellitus patient. This study does not find the 

correlation of other variables with the stability of blood glucose which may be related to the physical condition of the 

patient and other factors. 
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1. INTRODUCTION 

Diabetes mellitus is a metabolic disorder caused by 

impaired insulin secretion, impaired insulin action, or 

both are characterized by hyperglycemia. Impaired short-

term of blood glucose levels balance that occurs in 

patients with diabetes mellitus include hypoglycemia, 

diabetic ketoacidosis, and hyperosmolar non-ketotic 

syndrome. Hyperglycemia that occurs in the long term 

contributes to the occurrence of complications in diabetes 

mellitus patients such as macro and microvascular 

disorders, also neuropathy disorders [1]. 

Recent studies had shown that there are essential 

behaviors by diabetes mellitus patients to control their 

blood glucose levels, namely, diet adherence, being 

physically active, monitoring blood sugar regularly, and 

medication adherence [2]. In addition, problem-solving 

skills, positive coping skills, and risk reduction behaviors 

are needed to control blood glucose levels[2]. Behavior 

is not the only thing that maintains blood glucose 

stability. Self-efficacy, stress control, and family support 

are needed to control blood glucose levels in patients with 

diabetes mellitus [3]–[6]. 

Analysis of existing studies shows that poor blood 

glucose control is influenced by age, education, 

knowledge, and duration of treatment [3], [7]. Other 

barriers to glucose control found in previous studies are 

misconceptions that diabetes is caused by spiritual forces 

or curses, the use of herbal medicines, intentional non-

compliance, difficulty changing old habits, and feelings 

or lack of motivation to exercise, social stigma, and 

cultural beliefs [8]. 

Various interventions have been carried out to help 

patients with diabetes mellitus maintain their blood 

glucose levels. Education to improve patient knowledge 

is one of the most frequent interventions by health 

workers [4][9]. Furthermore, interventions to increase 

motivation and self-efficacy become other alternatives 

that are carried out by health workers to help diabetes 

mellitus patients maintain their blood glucose levels [10]. 

Other than that, interventions to increase social support 

Advances in Health Sciences Research, volume 33

Proceedings of the 4th International Conference on Sustainable Innovation 2020–Health

Science and Nursing (ICoSIHSN 2020)

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 420

mailto:alkaddihan@gmail.com


  

 

from families, peers, or health workers who support 

patients externally [4]. Pre-existing intervention 

programs were implemented to improve the skills of 

patients in self-care that have a direct impact on blood 

glucose control. 

This research was conducted to find out how the 

correlation between internal and external factors of 

diabetes mellitus patients with the stability of their blood 

glucose levels. The stability of blood glucose levels in 

this study refers to the definition of nursing diagnosis 

from the Indonesian Nursing Diagnosis Standard. Blood 

glucose level instability, according to the Indonesian 

Nursing Diagnosis Standard, is the variation in blood 

glucose levels up or down from the normal range seen 

from the major and minor symptoms of hypoglycemia 

and hyperglycemia. 

2. METHOD 

2.1. Design 

This study used a cross-sectional analysis approach. 

The independent variables in this study were age, sex, 

race, knowledge, education, occupation, durations of 

illness, family history of diabetes, accompanying 

diseases, diet, activity, and medication adherence. In 

addition, the independent variable in this study was the 

stability of blood glucose levels. 

2.2. Participants and Procedures 

The sample in this study was taken using non-

probability consecutive sampling techniques. The results 

of the calculation of the number of samples obtained 120 

respondents with criteria type 2 diabetes mellitus patients 

who were diagnosed for at least 1 year, understood the 

questionnaire, and were willing to become respondents. 

2.3. Data Collection 

The sata collection method used Google Forms that were 

distributed through the social media WhatsApp Group. 

The selection of data collection methods was based on 

the Covid-19 pandemic event, so that the method chosen 

is not at risk in spreading infection from or to 

respondents. Completion of the questionnaire took 20-30 

minutes, and respondents were compensated for 

telephone credit replacements. The participants' 

identities were concealed and used for the purpose of data 

analysis. The independent variables were age, sex, race, 

education, occupation, duration of illness, family history 

of diabetes, and history of co-morbidity using scoring 

dichotomy. In contrast the independent variables of 

knowledge, diet, activity, and medication adherence use 

research instruments that have been tested for validity 

and reliability. The dependent variable is the stability of 

blood glucose measured using an instrument that is based 

on the Indonesian Nursing Diagnosis Standard and has 

been tested for its reliability validity before use. 

2.4. Data Analysis 

The researcher used univariate and bivariate analysis 

techniques to analysis the data. Univariate analysis was 

performed after the data normality test of all variables. 

Univariate analysis results are presented in the form of 

frequency distribution. The bivariate analysis uses an 

independent t-test to compare the stability of blood 

glucose between groups. 

3. RESULT 

The study shows that most of the participants were 

more than 41 years old (58%), female (60%), Sundanese 

ethnicity (52%), duration of illness less than 5 years 

(52%), higher than junior high school (77%), working 

(63%), diabetes mellitus in family history (56%), with 

co-morbidity (69%) seen in Fig 1. 

 

 

Figure 1 Participants Characteristics 

 

Figure 2 Literacy, Activity, Diet, and Medication of 

Diabetes Mellitus Patients 

Table1. Independent t-test results of the stability 

of blood glucose levels 

Stability of blood glucose 

level 

Mean (s.d) P-

value 

Age > 41 years 

Age < 41 years 

18.96 (4.45) 

21.90 (3.99) 
0.000a 

Female 

Male 

20.96 (4.32) 

19.08 (4.54) 
0.024a 

Sundanese 

Javanese 

19.19 (4.36) 

21.38 (4.45) 
0.009a 

Have > 5 years of diabetes 

history 

20.72 (4.84) 

19.75 (4.13) 
0.237 
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Stability of blood glucose 

level 

Mean (s.d) P-

value 

Have < 5 years of diabetes 

history 

Lower than high school 

Highest than junior high 

school 

17.82 (3.13) 

20.93(4.60) 0.000a 

Occupation 

Not occupation 

26.20 (4.51) 

20.22 (4.51) 
0.980 

No diabetes in family 

history 

Diabetes in family history 

20.77 (4.06) 

20.07 (4.85) 0.425 

Have co-morbidity 

Do not have co-morbidity 

19.46 (4.61) 

21.89 (3.73) 
0.003a 

Low knowledge 

High knowledge 

19.22 (4.79) 

20.94 (4.14) 
0.037a 

Poor activity 

Good activity  

20.82 (4.17) 

19.55 (4.79) 
0.122 

Not adhere to the diet 

Adhere to the diet 

19.42 (4.04) 

20.97 (4.79) 
0.059 

Not adhere to the 

medication 

Adhere to the medication 

19.70 (4.37) 

20.62 (4.57) 0.267 

a. variable with p-value <0.05 

 

This study also showed that a small proportion of 

participants had poor knowledge (42%), low activity 

(52%), did not adhere to diet (49%), and did not adhere 

to medication (45%) (Fig 2). From all the independent 

variables tested, it was found that the stability of blood 

glucose was influenced by age (p-value 0.024), ethnicity 

(p-value 0.009), level of education (p-value 0,000), co-

morbidity (p-value 0.003), patient knowledge (p-value 

0,000), activity (p-value 0.037), and diet (p-value 0.05) 

(table1). 

4. DISCUSSION 

The stability of the blood transition has always been 

a focus in the care of diabetes mellitus patients. This 

research recommend to health workers to pay more 

attention to diabetes mellitus patients who have attended 

more than 41 years, female, Sundanese race, have low 

education, have co-morbidity, and have low knowledge, 

they have more instability in blood glucose level. As a 

result of our analysis, increasing age consistent to 

surrender gain and acceptance of disease. This in fact 

causes them to not comply with diabetes care as they 

should, for example in diet or medication. As a result, 

because they have more instability often experience 

unstable blood sugar. 

Diabetes mellitus is influenced age. People above 40 

years old are estimated to have a risk of diabetes mellitus 

[11]. Instability of blood glucose levels had gained with 

the patients who were more than 40 years old [3], [7], 

[10]. Insulin was secreted when glucose in the blood 

rises. Insulin helps glucose from vascular enter the cells 

to be used in the process of metabolism or stored in the 

form of glycogen [12]. Pancreatic function decreases in 

line with age, which causes disruption of glucose 

metabolism and results in instability of blood glucose 

levels. The disorder of blood glucose instability that often 

occurs in patients with diabetes mellitus is 

hyperglycemia [13], [14]. The results showed that 

patients often experience symptoms of hyperglycemia 

such as drowsiness, fatigue, lethargy, increased thirst, 

frequent urination, and dry mouth. Recent studies had 

shown that over 40 years, patients have more at risk of 

hyperglycemia [3], [7]. 

The results shows obesity, family history of diabetes, 

knowledge, and education were risk factors for females 

experiencing blood glucose instability. Female have a 

greater risk of developing diabetes mellitus due to obesity 

or a history of giving birth to a baby over 4 kilograms 

[11]. Women have less muscle mass than men but have a 

higher adipose tissue mass. There is more free fatty acids 

and higher intramyocellular lipid content. all these 

conditions that cause women to experience more insulin 

resistance which contributes to blood glucose level [15].  

The psychological condition of women also affects 

blood glucose levels. Anxiety to depression is a problem 

that affects diabetes mellitus found in previous studies 

[16]. Emotions can affect blood sugar level. Anxiety, 

fear, even that happy feeling can be stressful sometimes. 

When one’s was stressed, whether it's physical stress or 

mental stress, bodies will produce hormones such as 

cortisol that can raise blood glucose even if we haven't 

eaten. The cortisol, which is continuously produced when 

a person experiences stress, in the long term becomes a 

predictive factor for diabetes mellitus [17].  

Education also showed a significant correlation with 

blood glucose levels in this study. Formal education is 

better than informal education in increasing patient 

understanding and also towards patient behavior. 

Education influences the thinking patterns and attitudes 

of diabetic patients better than the information that is 

received informally. The level of education was 

correlates with knowledge. Patients who were illiterate 

and with informal education have blood glucose 

instability than those with college/higher education 

graduates [7]. The information cannot be trusted caused 

diabetes mellitus patients not to get the right and real 

information so that it can influence their attitudes and 

behavior incorrectly [10], [18]. As a result of wrong 

behavior is instability of blood glucose level. 

Ethnicity is one of the factors that influence blood 

glucose levels, especially for patients with diabetes 

mellitus. The results of this study show that ethnicity 

affect blood glucose levels. Previous studies have 

suggested that ethnicity affects blood glucose levels. It is 

not yet clear why ethnicity can affect blood glucose levels 

[19]–[21]. However, this is interesting to investigate 
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further and be a natural alarm for certain ethnic groups 

against the risk of developing diabetes mellitus. 

One other thing that increases the risk of instability of 

blood glucose levels is the presence of co-morbidity. Co-

morbidity affects one’s blood glucose levelblood glucose 

levels by disrupting the balance of metabolism in the 

body [11]. The co-morbidity that were found in this study 

were hypertension and heart disease. Co-morbidity that 

occurs as a result of diabetes mellitus or at the same time 

as diabetes mellitus increase the instability of blood 

glucose levels. 

In this study, diet and medication had no relationship 

with blood glucose stability. Whereas previous research 

stated that diet and medication affect blood glucose levels 

[9], [22], [23]. Our analysis, when viewed from the 

factors related to the stability of blood glucose is the 

biological condition of the patient for example age, sex, 

ethnicity, and co-morbidity. This means that biologically, 

age, sex, ethnicity, and comorbid diseases affect insulin 

metabolism or glucose use in cells. 

When viewed from behavior, most respondents 

showed low adherence to diet and medication. However, 

both patients who show adherence or do not adhere to 

their diet and medication are at risk of unstable blood 

sugar. The weakness in this study is the indicator used in 

determining the stability of blood glucose. We took 

stability indicators based solely on the major and minor 

symptoms listed in Indonesian Nursing Diagnosis 

Standard. However, no biomarkers such as blood glucose 

or HbA1C levels are used as indicators of blood glucose 

stability. This is evidence that a valid biomarker is 

needed to indicate a person has stable or volatile blood 

glucose levels. 

5. STUDY LIMITATION 

This study did not use any random blood glucose 

biomarkers or HbA1C as an indicator of blood glucose 

stability due to the Covid-19 pandemic which limited 

researchers from taking data. 

6. CONCLUSION 

The treatment of diabetic patients is influenced by 

several factors that affect the stability of blood glucose 

levels. It is important to pay attention to the contribution 

of each factor by health workers in order to find the best 

strategy to solve the raised problems. The final result of 

this strategy is the achievement of glycemic control with 

blood glucose levels as an indicator. 
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