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ARTICLE INFO  ABSTRACT 
The World Health Organization (WHO) predicts an increase in the 
number of people with diabetes mellitus in Indonesia from 8.4 million 
in 2000 to approximately 21.3 million in 2030. The objective is to 
determine the level of knowledge about Insulin in patients with type 
2 Diabetes Mellitus at Anutapura Palu Regional General Hospital. 
This study used a quantitative descriptive design using a cross-
sectional design to describe the level of knowledge of type 2 DM 
patients regarding insulin injection at Anutapura Palu Regional 
General Hospital. This research is descriptive, using primary data 
taken directly by giving questionnaires to patients with type 2 DM 
who use insulin at Anutapura Regional General Hospital as many as 
85 samples. The characteristics of the respondents based in the 
gender of the respondents were mostly female. Age is mostly in the age 
range of 46-55 years. The last education of the majority of 
respondents has a secondary education level (SMA, MA, SMK). The 
most common occupation of respondents in this study is working as a 
housewife (IRT). The majority of respondents used insulin for 1 year. 
The description of the level of knowledge of respondents who have 
good knowledge as many as 25 respondents (29,4%), sufficient 
knowledge as many as 43 respondents (50,6%), and poor knowledge 
as many as 17 respondents (20,0%). Based on the results of the study, 
it can be concluded that most patients with type 2 diabetes mellitus 
at Anutapura Palu regional General Hospital have a sufficient level of 
knowledge regarding insulin injection. However, there are still 
respondents with insufficient knowledge who need further education. 
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INTRODUCTION 

Diabetes mellitus is a chronic disease that occurs 
when the pancreas does not produce sufficient 
insulin or when the body is unable to effectively 
utilize the insulin produced.¹ 

The World Health Organization (WHO) predicts 
an increase in the number of people with 
diabetes mellitus in Indonesia from 8.4 million in 
2000 to approximately 21.3 million in 2030. This 
projection indicates a 2–3-fold increase in the 
number of diabetes mellitus cases by 2035 in 
Indonesia.² 

One of the most commonly used therapies in 
patients with diabetes mellitus is insulin 
therapy. Insulin is essential for patients with 
type 1 diabetes mellitus and is also used in 
patients with type 2 diabetes mellitus when oral 
antidiabetic medications are no longer effective. 
Insulin is a natural hormone produced by the 
pancreas. It is required by body cells to process 
and utilize glucose; from glucose, cells generate 
the energy needed to carry out their functions.³ 

According to a study by Vonna Azzizah et al. 
(2021) on the evaluation of knowledge and skills 
among patients with type 2 diabetes mellitus in 
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using insulin pens, it was found that the majority 
of respondents still performed insulin pen 
injections incorrectly (97.7%). The most 
neglected aspect among respondents was skill in 
insulin use. Knowledge is very important in the 
use of insulin pens to prevent hyperglycemia or 
hypoglycemia and to achieve optimal 
therapeutic outcomes. 

Based on this background, type 2 diabetes 
mellitus is a medical condition with an 
increasing prevalence, particularly with 
advancing age and the aging global population. 
The use of insulin, especially insulin pens, has 
become an important method in diabetes 
management. However, proper understanding 
and knowledge regarding the correct use of 
insulin pens remain a challenge that requires 
special attention. Therefore, many patients with 
type 2 diabetes mellitus still lack adequate 
understanding and knowledge regarding insulin 
injection, making it important to conduct a study 
on the overview of knowledge levels regarding 
insulin injection among patients with type 2 
diabetes mellitus at Anutapura Regional General 
Hospital, Palu. 

 

MATERIAL AND METHOD 

Research Design 

This study employed a quantitative descriptive 
design using a cross-sectional approach to 
describe the level of knowledge of patients with 
type 2 diabetes mellitus regarding insulin 
injection at Anutapura Regional General 
Hospital, Palu. The cross-sectional design was 
chosen because it allows the measurement. of 
research variables, including respondent 
charactistics and knowledge levels, to be 
conducted at a single point in time 

Time and Place of Research 

This study was conducted from september 09. 
2024, to February 25, 2025 at Anutapura 
Regional General Hospital, located at jl. 
Kangkung No.1 Donggala Kodi, Ulujadi District, 
Palu City, Central Sulawesi Province. 

Population and Sample 

The population included all patients with type 2 
diabetes mellitus using insulin who underwent 
outpatient treatment at Anutapura Regional 

General Hospital, totaling 565 patients. the study 
subject are 85 sample of respondents. 

Data Presentation 

Univariate analysis was performed to determine 
the frequency distribution and percentages 
(proportions) in describing the level of 
knowledge regarding insulin injection. Data 
processing in this study was carried out using 
computer-based methods with the SPSS 29.0 
application. 

 

RESULTS AND DISCUSSIONS 

This study was conducted at Anutapura Regional 
General Hospital, Palu, from December 2024 to 
February 2025. The research subjects were 
patients who met the inclusion criteria at 
Anutapura Regional General Hospital, totaling 
85 respondents. 

Data Collection was carried out by administering 
questionnaires that had been distributed to 
patients regarding the description of the level of 
knowledge about insulin injection among 
patients with type 2 diabetes mellitus, which 
was categorized into good, moderate, and poor 
level of knowledge. 

The results of the statistical analysis are 
presented systematically as follows: 

 

1. Respondent Characteristics 

The sample characteristics were based on 
gender, age, last education level, occupation and 
duration of insulin use. 

 

Table 1. Frequency Distribution of 
Respondents Based on Gender at Anutapura 
Regional General Hospital Palu 

 

Gender n % 

Male 37 43.5% 

Female 48 56.5% 

Total 85 100.0% 

 

Based on Table 1, the frequency distribution 
of respondent characteristics in this study 
shows that patients at Anutapura Regional 
General Hospital, Palu, who participated as 
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respondents based on gender consisted of 37 
male respondents (43.5%) and 48 female 
respondents (56.6%). 
 
 

Table 2. Frequency Distribution of 
Respondents Based on Age at the Anutapura 
Regional General Hospital Palu 

 

Education Level n % 

26 – 35 7 8.2 % 

36 – 45 14 16.5 % 

46 - 55 37 43.5 % 

>  55 27 31.8 % 

Total 85 100.0% 

 

Based on Table 2, the frequency distribution 
of respondent characteristics in this study 
shows that patients at Anutapura Regional 
General Hospital, Palu, based on age were 
distributed as follows : 26-35 years consisted of 
7 respondents (8.2%), 36-45 years consisted of 
14 respondents (16.5%), 46-55 years consisted 
of 37 respondents (43.5%), and >55 years 
consisted of 27 respondents (31.8%) 
 

Table 3. Frequency Distribution of 
Respondents Based on Educational Level at 
Anutapura Regional General Hospital, Palu 

Nutritional Status n % 

Primary Education 20 23.5 % 

Secondary Education 36 42.4 % 

Higher Education 29 34.1 % 

Total 85 100 % 

 

Based on table 3, the frequency distribution 
of respondents based on their last educational 
level shows that 20 respondents (23.5%) had 
primary education, 36 respondents (42.4%) had 
secondary education, and 29 respondents 
(34.1%) had higher education. 

 

Table 4. Frequency Distribution of 
Respondents Based on Occupation at 
Anutapura Regional Hospital, Palu 

Occupation n % 

Housewife 23 27.1 

Employee 15 17.6 

Retired 9 10.6 

Farmer 3 3.5 

Civil Servant 16 18.8 

Entrepreneur 19 22.4 

Total 85 100 

 

Based on table 4, the frequency distribution 
of respondents characteristics in this study 
shows that patients at Anutapura Regional 
General Hospital, Palu, based on occupation 
were distributed as follows: Housewife 
accounted for 23 respondents (27.1%), 
Employee for 15 respondents (17.6%), Retirees 
for 9 respondents (10.6%), farmers for 3 
respondents (3.5%), government employees for 
16 respondents (18.8%), and self-employed 
respondents for 19 respondents (22.4%). 

 

Table 5. Frequency Distribution of 
Respondents Based on Duration of Insulin 
Use at Anutapura Regional General Hospital, 
Palu 

Duration of 
Insulin Use 

Frequency % 

< 1 Year 40 47.1 

1-2 Year 38 44.7 

3-5 Year 7 8.2 

Total 85 100 

 

2. Overview of the Level of Knowledge 
Regarding Insulin Injection Among Patients 
with Type 2 Diabetes Mellitus at Anutapura 
Regional General Hospital, Palu 

 

Table 6. Distribution of Respondents Based 
on Knowledge Level Among Patients with 
Type 2 Diabetes Mellitus at Anutapura 
Regional General Hospital, Palu 
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Knowledge 
Level 

Frequency % 

Good 25 29.4% 

Moderate 43 50.6% 

Poor 17 20.0% 

Total 85 100 

 

Based on Table 6, it shows that among 
patients with type 2 diabetes mellitus using 
insulin pens at Anutapura Regional General 
Hospital, Palu, 25 respondents (29.4%) had 
good knowledge, 43 respondents (50.6%) had 
moderate knowledge, and 17 respondents 
(20.0%) had poor knowledge. 

 

DISCUSSION 

1. Characteristics of Respondents with Type 
2 Diabetes Mellitus 

a. Gender Characteristics 

Based on Table 1, among 85 respondents in 
this study, the majority were female, totaling 48 
respondents (56.5%). 

This finding is consistent with a study 
conducted by Wahyu Tonato⁴, which reported 
that females were more frequently affected by 
type 2 diabetes mellitus, accounting for 10 
respondents (30%). Diabetes mellitus is more 
prevalent in females due to differences in insulin 
sensitivity in muscle and liver tissues. 
Additionally, the balance of estrogen hormones 
influences blood glucose levels; increased 
estrogen levels may lead to insulin resistance.⁵ 

b. Age Characteristics 

Based on Table 2, among the 85 respondents, 
the majority were in the age group of 46–55 
years, totaling 37 respondents (43.5%). 

These findings are consistent with research 
conducted by Ramadani⁶, which stated that an 
increase in blood glucose levels begins around 
the age of 45 years and continues to rise with 
increasing age. This is also supported by a study 
by Enggar Fitria Nur Susanti⁷, which reported 
that individuals over 45 years old have a higher 
risk of developing diabetes mellitus and glucose 
intolerance. This condition is associated with 
degenerative factors leading to decreased 

function of pancreatic beta cells in producing 
insulin for glucose metabolism. 

c. Educational Level Characteristics 

Based on Table 3, the results of this study 
among 85 respondents showed that the majority 
had a secondary education level (Senior High 
School/Vocational High School), totaling 36 
respondents (42.4%). 

This finding is in line with a study by Ega 
Aprilianti⁸, which showed that most 
respondents had a high school/vocational high 
school education level, totaling 29 respondents 
(82.9%). 

d. Occupational Characteristics 

Based on Table 4, the results of this study 
among 85 respondents showed that the majority 
were homemakers, totaling 23 respondents 
(27.1%). 

This finding is consistent with research 
conducted by Syahla Faizasha⁹, which indicated 
that most respondents were homemakers, 
totaling 28 respondents (40.0%). Activities 
performed by homemakers are generally more 
home-based. According to the American 
Diabetes Association¹⁰, women, especially those 
without formal employment, tend to have lower 
levels of physical activity compared to those 
working outside the home. This lack of activity 
increases the risk of insulin resistance and 
obesity, which are major contributing factors in 
the development of type 2 diabetes mellitus. 

e. Duration of Insulin Use Characteristics 

Based on Table 5, among the 85 respondents 
in this study, the majority had used insulin for 
less than 1 year, totaling 40 respondents 
(47.1%). 

This finding is consistent with a study 
conducted by Wahyu Tanoto⁴, which reported 
that respondents who had used insulin for less 
than 1 year totaled 10 respondents (63%). This 
indicates that patients who have recently started 
using insulin may not yet fully master the 
techniques and understanding required for 
independent diabetes management. 

2. Overview of Knowledge Level 
Regarding Insulin Injection Among Patients 
with Type 2 Diabetes Mellitus at Anutapura 
Regional General Hospital, Palu 
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Knowledge about diabetes is an important 
component for both control and prevention. 
With adequate knowledge, individuals are able 
to determine appropriate self-management 
strategies and behaviors to manage their 
condition.¹¹ 

Based on Table 6, data obtained from 85 
respondents who used insulin pens showed that 
25 respondents (29.4%) had good knowledge, 
43 respondents (50.6%) had moderate 
knowledge, and 17 respondents (20.0%) had 
poor knowledge. From these data, it can be seen 
that the majority of respondents (50.6%) had a 
moderate level of knowledge regarding insulin 
use. 

This finding is consistent with a study 
conducted by Issang¹², which reported that the 
majority of respondents had a moderate level of 
knowledge. It is also in line with research 
conducted by Tjok Dwi Agustyawan Pemayun¹³, 
which found that most respondents had 
moderate knowledge, totaling 60 respondents 
(63.2%). 

 

CONCLUSION 
Based on the results of the study conducted on 
the Overview of Knowledge Level Regarding 
Insulin Injection Among Patients with Type 2 
Diabetes Mellitus at Anutapura Regional General 
Hospital, Palu, the findings are as follows: 

1. The characteristics of respondents based on 
gender showed that the majority were 
female. The most common age range was 46–
55 years. Most respondents had a secondary 
level of education (senior high 
school/vocational school). The majority of 
respondents were homemakers. Most 
respondents had used insulin for less than 1 
year. 

2. The distribution of respondents’ knowledge 
levels showed that 25 respondents (29.4%) 
had good knowledge, 43 respondents 
(50.6%) had moderate knowledge, and 17 
respondents (20.0%) had poor knowledge. 

Based on these findings, it can be concluded that 
most patients with type 2 diabetes mellitus at 
Anutapura Regional General Hospital, Palu, have 
a moderate level of knowledge regarding insulin 
injection. However, there are still respondents 

with a low level of knowledge who require 
further education. 
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