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ABSTRACT
Knowledge is important to control blood sugar and prevent complications, and subsequently have
an impact on the quality of life (QOL) of type 2 diabetes mellitus (T2DM) patients as a response to their
health. This study was aimed to determine the correlation between the level of knowledge and QOL in
type 2 DM (T2DM) patients, as well as its related factors. This cross-sectional study was conducted in a
Public Hospitals, Buleleng, Bali on September 2020. The inclusion criteria included T2DM outpatients aged
≥ 18-year-old, getting similar therapy for at least 3 months, filling out the questionnaire completely, being
able to communicate well, and not in a pregnant/breastfeeding condition. Data were obtained by medical
records, questionnaires DKQ-24 (knowledge) and EQ-5D-5L (QOL). The correlation between knowledge
and QOL of T2DM patients and its related factors were analyzed using bivariate statistical tests. The
findings of the 150 respondents showed that the majority of the patients were ≥ 60-year-old (53.3%),
female (50.7%), first educational level (64%), not working (54%), low income (49.3%), >5 years of T2DM
duration (44%), no complications (75.3%), taking 4-6 item medicines (66.7%), moderate knowledge level
(70.7%) with QOL based on the utility score 0.892±0.154 and VAS 59.73±20.07. Statistical tests showed
there was a significant correlation between knowledge and QOL based on utility value (p=0.01), but not
with VAS value (p=0.165). These was reinforced by age which has a significant correlation with knowledge
(p=0.042), also employment status and complications condition which have a significant correlation with
QOL (p<0.05). Patients with a higher level of knowledge have a better QOL, despite different backgrounds.
Keywords: Type 2 diabetes mellitus; knowledge; quality of life; patient’s characteristics
INTRODUCTION
The number of the patients if diabetes
mellitus (DM) continues to increase both in
developed and developing countries, and has
become a global health problem in society1. In
Indonesia, the number of people who suffer
from DM is ranked 6th in the world (10.3
million people)2. Based on the results of
Indonesia's Sample Registration System in 2018
conducted by Usman et al. (2019), in Indonesia,
DM is the third largest cause of death after
cerebrovascular disease and ischemic heart
disease3. Especially in the province of Bali,
based on the 2018 Basic Health Research
Report (Laporan Riset Kesehatan Dasar), it
was reported that the province of Bali had
quite a lot of DM cases. The prevalence of DM
in the province of Bali in the population aged
≥ 15-year-old based on a doctor's diagnosis
had been increasing by 0.3% from 2015 to 2018.
Every city/district in the province of Bali has
DM sufferers, including Buleleng district.
Buleleng is included in the top 5 regencies in
Bali province with a percentage of DM cases,
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which is 1.23% of the total population of Bali
province. In the health profile of Buleleng in
2017, in Singaraja City, DM had the 3rd most
sufferers (1.549 cases) after acute respiratory
infections and primary hypertension4.
The information related to the high
numbers of DM in Indonesia, especially in
Bali, increases the need to know the level of
patient knowledge of DM and DM
management which can be significantly
related to the patient's quality of life5. The
knowledge of DM is very important for
patients because
it can affect the
implementation of DM management in
controlling blood sugar levels and preventing
complications6. The lack of knowledge related
to DM is still often an obstacle in controlling
DM conditions, considering that this
knowledge is related to decisions or helping
DM sufferers overcome their problems in
undergoing self-care activities such as
physical exercise, diet, and a healthy
lifestyle7,8,9,10. Not only that, a good knowledge
about DM in DM patients is also reported to be
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significantly related to other activities, namely
in increasing the frequency of blood glucose
checks and patient compliance which tends to
be better in undergoing treatment, so that
DM patients can control their blood
sugar levels properly and are able to
prevent complications. microvascular and
macrovascular11,12. This in turn can have an
impact on the better quality of life of the
patients13.
The quality of life in patients with type
2 diabetes is considered to be able to describe
the patient's health condition in terms of
physical,
psychological,
and
social
relationships. Optimally, the quality of life is
the expected outcome after undergoing
treatment and measuring other important
parameters in controlling blood glucose levels
and
minimizing
the
occurrence
of
complications14,15. Solikin and Heriyadi (2020)
also explained that the quality of life in DM
patients appears as the individual's response
to the DM condition they suffer, so an outlook
is needed to improve the quality of life16.
Therefore, in achieving a good quality of life,
one of which is that patients can be influenced
by knowledge related to DM15. A research by
Thultheen et al. (2021) explained that the better
the knowledge of type 2 DM patients have, the
better their quality of life17. Based on the
explanation above, the researchers are
interested in knowing the relationship
between the level of knowledge and the
quality of life of type 2 DM patients at the
Buleleng Regency General Hospital, then
analyze the factors associated with both.
METHOD
This study is an observational study
with a cross-sectional design conducted at a
General Hospital (RSU) in Buleleng. The
number of respondents involved in the study
were 150 respondents who were obtained by
purposive sampling technique, so that all
members of the population were used as
research samples. Inclusion criteria included
outpatient type 2 DM with and without
complications (complications occurred after
the patient was diagnosed with type 2 DM),
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aged 18-year-old, underwent the same therapy
for at least 3 months, and were willing to fill
out the questionnaire completely (as
evidenced by filling out the informed consent
form). The exclusion criteria included the
condition of the patient who was weak, unable
to communicate well, and was pregnant and
breastfeeding. The data collection was carried
out for a period of 1 month, namely September
2020. This research has obtained a certificate of
passing the ethical review from the Health
Research Ethics Committee of Bina Usada Bali
Health College with No. 011/EA/KEPK-BUB2021.
The design of this study adopts the
research of Pratama et al. (2019) and Yuwindry
et al. (2016), which looked at the relationship
between knowledge and quality of life of type
2 DM patients and the factors that influence it.
However, this study did not look at patient
compliance as a potential intermediate factor
in improving the patient's quality of life18,19.
The research instrument used was a data
collection sheet to collect the data from
medical records, such as treatment history,
complications, and duration of suffering from
type 2 diabetes. In addition, questionnaires
were also used, which consisted of the
Diabetes Knowledge Questionnaire 24 (DKQ24)20 to measure knowledge, as well as the
European Quality of Life Five Dimension Five
Level Scale (EQ-5D-5L) with Indonesian value
set conversions to measure quality of life.
based on utility value21. Both questionnaires
have met the validity and reliability tests
based on previous studies. The DKQ-24
questionnaire has an Individual Content
Validity Index (I-CVI) value of 0.95 and
Cronbach's value of 0.71 (>0.60)20. The
Indonesian
version
of
the
EQ-5D
questionnaire had a correlation value of > 0.30
based on the Pearson Product Moment and a
Cronbanch's value of 0.718 (> 0.60)22.
The assessment of the DKQ-24
questionnaire is based on the answer choices
such as "yes", "no", and "don't know" from the
24 questions asked to respondents. The
assessment was carried out based on the
number of items correctly answered by the
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respondent. The correct answer is given a
value of 1, while the wrong answer or do not
know is given a value of 0. The level of
knowledge is said to be "high" if it is in the
range of scores of 17-24, "medium" in the range
of 10-16, and "low" if it is in the range of
0-923. The assessment on the EQ-5D-5L
questionnaire is divided into two, namely in
the first part based on the 5 dimensions and
the level of each of these dimensions. The
value of each level is then converted based on
the Indonesian value set, then combined to
determine the utility value of each respondent.
The utility values are in the range 0 to 1. A zero
value of “0” indicates the worst condition,
while a value of one “1” indicates the best
health status. The second part of the EQ-5D-5L
questionnaire is a Visual Analog Scale (VAS)
score which is a scale in the form of a straight
line of 10 cm (or 100 mm) long, with a verbal
description at each end in the range 0 to 100 (0
describes the worst health status, while 100
describes the best health status when filling
out the questionnaire)24.
The descriptive analysis was used to
describe the characteristics of the respondents
involved in this study, such as social
demographics, level of knowledge and quality
of life, which are shown through the
percentage
(%)
of
frequency
and
mean±standard deviation (SD).
The
relationship between knowledge and quality
of life (utility value and VAS) was analyzed by
statistical test of Pearson's rank correlation
(parametric data on ratio-ratio scale) with
statistical software. Other statistical tests
consisting of non-parametric correlation tests,
namely Spearman's rho test (ordinal-ratio
data), Kendall's tau b/c test (ordinal-ordinal
scale data), Chi-square test (tabulation BXK>2
and nominal-scale
ordinal data), or the
comparative test Kruskal-Wallis H test
(nominal-ordinal scale data) which did not
meet the requirements of the Chi-square test
(tabulation BxK>2) was used to analyze the
relationship
between
respondent
characteristics with the compliance and the
quality of life.
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RESULT AND DISCUSSION
Overview of Patient Characteristics

The characteristics of the respondents in
this study were mostly aged 60 years (53.3%),
female (50.7%), first education level (SD-SMP)
(64%). A research by Hamida et al. (2019)
which measured the quality of life of DM and
hypertension patients, the majority of DM
sufferers are women25. Patients with type 2
diabetes also have different age levels, patients
>45-year-old have the potential to develop
type 2 DM and most of them are found to have
macro vascular complications that can
develop progressively26. The education level of
type 2 DM patients is low (elementary-middle
school). Education can contribute to the
behavior of individuals to choose and make
better decisions. Therefore, the higher the
education level of the patient, the more it is
expected for them to be able to control the DM
condition that is being experienced, as well as
to prevent the risk of DM10. However, the
education here refers not only to a formal
form, but also to an informal form, such as a
family that supports type 2 DM patients
positively, to also prevent complications27. The
majority of type 2 DM patients do not work
and have low income because the patient's age
is >60-year-old, therefore working is not
possible due to a decrease in body functional
conditions that affect physical, psychological,
social relations, and physical activity28.
The longest duration of illness felt > 5
years (44%) by type 2 DM patients with
various types of complications and the drugs
they received (Table I). A total of 24.0% of
patients experienced complications, of which
macrovascular complications (58.3%) were
more common in type 2 DM patients than
microvascular complications (50.0%), but the
majority of respondents had no complications
(76.0%). Type 2 DM patients tend to have a
weak immune system condition, therefore DM
patients are more susceptible to various types
of infections, and there is a high possibility of
chronic complications (microvascular and
macrovascular), given the relationship with
the nature of DM disease and low glycemic
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Table I. The Characteristics of DM Type 2 Patients
Characteristic
Age
< 60-year-old
≥ 60-year-old
Sex
Male
Female
Education Level
No education
Elementary to Middle School Level
High School Level
Higher education
Labor status
No Labor
Have Labor
Income
< Rp 1.000.000
Rp 1.000.000-2.000.000
> Rp 2.000.000
Length of having disease
< 3-year-old
3-5 years
> 5-year-old
Total of Drug Item
1-3 drugs
4-6 drugs
> 6 drugs
Complication
No Complication
With Complication
Microvascular Complication
Diabetic nephropathy
Diabetic neuropathy
Macrovascular Complication
CHD
Stroke

control29. The effect of long suffering from DM
is estimated to contribute to the occurrence of
complications, but if DM patients lead a
healthy lifestyle, the risk of complications can
be prevented30. The other major characteristics
of type 2 DM patients, namely receiving 4-6
drug items (66.7%) were related to their DM
condition. Research by Poluan et al. (2020)
explained that type 2 DM patients were
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n (150)

%

70
80

46.7
53.3

74
76

49.3
50.7

12
96
23
19

8.0
64.0
15.3
12.7

81
69

54.0
46.0

74
46
30

49.3
30.7
20.0

30
54
66

20.0
36.0
44.0

47
100
3

31.3
66.7
2.0

114
36
18
14
4
21
18
3

76.0
24.0
50.0
77.8
22.2
58.3
85.7
14.3

dominantly treated with ≥5 types of drugs per
day. This was followed by the condition of
complications that the patients had also
experienced. The treatment received was, in
addition to controlling blood sugar levels, also
used to control some of the complications
experienced in patients with type 2 DM31.
Research by Pratama et al. (2019) stated that
type 2 DM patients with fewer drugs indicated
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Table II. Knowledge Level of DM Type 2 Patients
Variable
Knowledge

Total

Category

n

%

Low (0-8)
Moderate (9-16)
High (17-24)

10
106
34
150

6.7
70.7
22.7
100.0

Average ± Elementary School
(Sekolah Dasar/SD)
14.1± 3.1

Description: DM, Diabetes Melitus; SD, Standard of Deviation

a low number of complications and/or comorbidities that they experienced18.
The knowledge of type 2 DM patients
undergoing outpatient treatment at the
General Hospital in Buleleng was mostly at a
moderate level of knowledge based on
knowledge measurement using the DKQ-24
questionnaire (Table II). At this level of
knowledge, the highest score obtained was 14
points from a range of 9-16. Most patients
answered correctly ("yes") with the most
dominant (98.7%%) on questions related to
whether eating too much sugar can cause DM.
The most incorrect answers to the questions
(“no” or “don't know”) were answered by
respondents related to DM symptoms, namely
frequent urination and feeling thirsty (86.0%).
From these incorrect answers, concern related
to the respondent's lack of knowledge about
the symptoms of diabetes arises. The
symptoms of type 2 DM usually develop
gradually, for DM conditions are often not
diagnosed at the beginning of its occurrence.
People who are at risk of developing this
disease are recommended to undergo routine
examinations and have knowledge related to
the various symptoms that appear whether in
the pre-diabetes or in DM stage, especially
when it has occurred long enough, in order to
prevent a progressive increase in the severity
of DM32. Therefore, to control type 2 DM
effectively, it is important for patients to have
good and correct knowledge regarding the
disease33. This is also a concern for health
workers to be able to provide further
education regarding DM and its therapy18.
The quality of life is one of the
important outcomes used to evaluate the effect
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of chronic disease management, such as DM24.
In this study, the quality of life of patients with
type 2 DM was measured by the EQ-5D-5L
questionnaire through utility values and VAS.
The utility value was calculated by calculating
the index value with the value set that had
been determined by Purba et al. (2017) 21. Table
III shows that type 2 DM patients have a
quality of life with a mean utility value of 0.892
± 0.154. The results of this study are in line
with the research conducted by Hamida et al.
(2019) which showed that type 2 DM patients
reported having a mean utility value of > 0.800
with a minimum number of respondents at the
level 525. The difference in utility values in type
2 DM patients does not occur in only in the
regions of Indonesia, but is also shown in
several other Asian countries such as
Thailand, China, Hong Kong, India,
Bangladesh, Iran, respectively 0.80134; 0.93935;
0.84036; 0.80337; 0.62038; 0.770 and 0.72039. In
addition, the results of the second quality of
life measurement based on the VAS for type 2
DM patients in this study tended to be low,
namely 59.73±20.07 with only 11.33% of
respondents having a VAS value >80, which
can be interpreted that the respondent had a
fairly disturbed health status when filling out
the questionnaire, such as in terms of pain and
not being able to move freely because of the
complications they had40. A research by
Golicki et al. (2015) showed that in Poland, the
mean of the VAS value was also low in type 2
DM patients, and decreased with age (VAS
scores were 68.2 at 32–44-year-old and 50.2 at
>65-year-old)41. Likewise, in the research of
Mateo et al. (2015) in Spain and Abedini et al.
(2020) in Birjand had shown a VAS mean value
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Table III. Overview of L Quality of Life Dimensions, Utility Values, and EQ-VAS Based
on the EQ-5D-5L Questionnaire in Type 2 DM Patients
Level (%)

Average ± Elementary School
(Sekolah Dasar/SD)

Dimension
Mobility (MO)
Self-Care (SC)
Usual Activity (UA)
Pain/ Discomfort (PD)
Anxiety/Depression (AD)
Utility Value
EQ-VAS

1
65.3
81.3
68.7
62.7
81.3

2
24.0
13.3
23.3
28.7
14.0

3
9.3
4.0
6.7
7.3
2.7

4
0.7
0.7
0.7
0.7
1.3

5
0.7
0.7
0.7
0.7
0.7
0,892 ± 0,154
59.73± 20.07

Description: level 1, not disturbing; level 2, a little disturbing; level 3, quite disturbing; level 4,
very disturbing; level 5, extremely disturbing; DM, diabetes mellitus; SD, standard deviation;
EQ-5D-5L, European Quality of Life Five Dimension Five Level Scale; EQ-VAS, European
Quality of Life-Visual Analog Scale; DM, Diabetes Mellitus.

of 61.11±20.5142 and 65.22±9.3229, respectively.
The difference in results on quality of life both
in utility and VAS values among the existing
studies is caused by differences in the time and
frequency
of
measurement,
number,
sociodemographic characteristics, and clinical
conditions of the respondents which are
influenced by the quality of DM treatment
they were undergoing, and the availability of
the system and access to health services. Then,
the way the respondents responded when
answering the questionnaire could also
provide variations in utility value results, such
as face-to-face interviews which are
considered more effective than postal surveys,
because respondents can be met more easily
and
can
answer
questions
more
optimistically29,38. Another cause is the use of
different value sets, such as Indonesia EQ-5D5L value set21 used in this study, while a
similar study conducted by Zare et al. (2020) in
type 2 DM patients in Iran used the United
Kingdom (UK) EQ-5D-5L value set39.
The dominance of the answers on each
dimension is at level 1 (>60%) (Table III).
However, there were still type II DM patients
in this study who were in the severe category
(levels 4 and/or 5) in each dimension (<2%).
Such respondents were generally respondents
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who had a long-term history of DM and
experienced quite severe complications and
had an uncontrolled lifestyle which ultimately
affected the patient's quality of life25,43. Then,
most of the respondents were not disturbed by
their activities because these patients had a
controlled lifestyle and sugar levels. A
research Hamida et al. (2019) is in line with this
study for as many as 98% of DM patients at
Palu City Health Center did not find it difficult
to carry out self-care. However, generally, the
average type 2 DM patients had poor quality
in the dimension of mobility, namely the
patient's ability to walk or move, as well as
experiencing
anxiety/depression25.
In
addition, studies in other countries in patients
with type 2 DM, such as in Bangladesh and
India also showed the same constraints44,37.
Anxiety/depression that can come from
feelings of pain/discomfort experienced by
patients with type 2 diabetes is associated with
lower metabolic outcomes and the large
number of drugs received due to the patient's
complications. If a person experiences
anxiety/depression, there is an increase in the
release of the hormone cortisol which can
directly increase blood sugar levels. In
addition, when a person is diagnosed with
type 2 DM, the individual feels stressed that
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this disease might require a series of unwanted
lifestyle changes, causing the individual to
lose control over their health, and ultimately
causing complications related to type 2 DM,
such as diabetic retinopathy, neuropathy,
sexual dysfunction, and macrovascular
complications45.
The Relationship between Knowledge
with Quality of Life

Based on the variation in the level of
knowledge and quality of life of type 2 DM
patients in this study, it can be seen that there
is a relationship between the two (Table IV).
Based on statistical tests, it is clear that the
level of knowledge has a significant
relationship with the quality of life based on
the utility value (p<0.05) with a positive
correlation direction and the closeness of the
relationship (r value) of 0.317. That is, the
higher the patient's knowledge, the higher the
patient's quality of life (utility value), but the
closeness value is in the weak category46. In
line with the research conducted in Indonesia
by Amelia (2015) and Yuwindry et al. (2016),
each of the patients with type 2 DM in one of
the hospitals in Medan and Yogyakarta stated
that the patients’ level of knowledge had an
effect on their quality of life29,47. A research by
Al_aboudi et al. (2016) revealed that DM
patients need to have knowledge to achieve
better glycemic control to improve the quality
of life24. DM patients with a higher level of
knowledge may have positive attitudes and
practices in managing their disease. This is
shown through high self-awareness related to
health, hence the patients try to change their
lifestyle to a healthier direction, then adhere to
the therapy they are undergoing, and
ultimately have an impact on controlling
blood sugar levels and low HbA1c values, so
as to reduce the incidence of DM
complications and increase the utility value
which leads to a better quality of life18,33,47,48.
The quality of life of type 2 DM patients is
significantly influenced by the patient's
knowledge, and the quality of life can be
further improved along with high adherence
to DM therapy19.
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This study did not show a significant
relationship between knowledge and the VAS
value (p>0.05). This is caused by the existence
of different perceptions between individuals.
For example, the perception of pain felt by
each individual varies depending on the
condition of the body between individuals at
that time. Each patient with another may have
the same clinical diagnosis, but the
quantification of the severity of the pain they
feel may differ, in which some patients may be
able to tolerate a higher level of pain and
continue with daily life and activities, but
some others may not be able to accept the pain
so that they immediately seek and undergo
treatment with the aim of reducing the
severity of the pain. Based on Klimek et al.
(2017), VAS can document the characteristics
and classification of severity of symptoms
related to the patient's disease, patients can
freely express themselves and the results of
VAS measurements can be used to carry out a
series of disease control efforts quickly
(statistically measurable and reproducible). In
addition, VAS can also be used in routine
patient history and to monitor the course of
chronic disease. However, this VAS
measurement is still considered to have a
negative effect in the study. For instance, it
may give biased results if the questions asked
are not clear or the patient feels ambivalent
(has two opposite feelings, one side feels
afraid, but on the other side feels hopeful)50.
Relationship of Patient Characteristics
with Knowledge and Quality of Life

In this study, it can be underlined that
age is significantly correlated with knowledge
(p<0.05) (Table V). Type 2 DM patients in the
age group 60-year-old had a lower mean of
knowledge than type 2 DM patients in the <60year-old age group. A research by Fenwick et
al. (2013) stated that the age characteristics of
type 2 DM patients affect knowledge, it
appears that older type 2 DM patients tend to
have low knowledge of their disease (p <
0.001)7. Lee et al. (2012) in their research
revealed that age is an important factor in
the knowledge of type 2 DM patients51.

JMPF Vol 12(1), 2022

Agustina Nila Yuliawati, et al
Table IV. The Relationship between Knowledge with Quality of Life
Quality of Life
Knowledge
(n= 150)

Low
Medium
High

Utility Value
Average ±
Elementary School
p(Sekolah
value
Dasar/SD)
0.776± 0.169
0.880± 0.163
0,000a*
0.964± 0.067

VAS
rvalue

0.317

Average ±
Elementary
School (Sekolah
Dasar/SD)
60.00± 26.247
60.95± 20.025
55.29± 18.130

pvalue

rvalue

0,837a

0.017

Description: (*) = significance (p<0,05); (a) = Pearson’s rank correlation test

Nasihah and Sifia (2013) stated that the older a
person gets, the better the level of knowledge
and the maturity of thinking52. If type 2 DM
patients have good knowledge as they get
older, it may affect their self-efficacy and
attitudes, such as changing their lifestyle for
the better so that they can improve glycemic
control and have an impact on a better quality
of life24. Related to other patient characteristics
such as gender, education level, employment
status, income, duration of illness, number of
drug items received, and complications, they
do not contribute to patient knowledge
(p<0.05).
On quality of life, the results of this
study highlight that employment status has a
significant relationship with utility values
(p<0.05) with a correlation coefficient (r) of 0.075 (Table V). That is, if a person works, their
quality of life is higher, yet the closeness of the
relationship is still very low. This can be seen
from the patients who work and do not work
have a high utility value (> 0.850), which
indicates an almost perfect health condition.
However, the utility value of type 2 DM
patients who work is higher than those who do
not work. Type 2 DM patients who are still
able to work tend to have a regular income and
the higher the income level, the easier it will be
to meet their personal and family needs in
carrying out a healthy lifestyle, such as
consuming healthy food and exercising
regularly. It is important to remember that this
income must be managed properly to be able
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to meet the needs of a healthy life10. A research
by Stojanović et al. (2018) and Basu et al. (2021)
explained that DM patients who do not work
tend to have a lower quality of life due to
depression. The depression is related to DM
condition and the complications they
experience as well as with the medical
expenses53,54. Reinforced by research Norström
et al. (2019) in Sweden who have explained
that someone who does not work has a strong
correlation with low quality of life which
shows a loss in the Quality Adjusted Life Year
(QALY) value of 10%. The effect on QALY is
mainly due to an increase in depression or
anxiety problems in someone who does not
work55.
In addition to working status, the
characteristics of respondents related to
complicated conditions indicate a significant
relationship with quality of life based on
utility values (p=0.033; r=-0.174), where type 2
DM patients without complications tend to
have better utility values than type 2 DM
patients with complications (Table V). These
results are supported by the research of Jacob
et al. (2021) who, in their literature study,
concluded that the presence of complications
had an impact on the low utility value of type
2 DM patients15. A research by Pham et al.
(2020) in a population of type 2 DM patients
in Vietnam explained that the condition
of complications experienced by DM
patients, namely related to microvascular
complications such as nephropathy and
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Table V. Relationship of Patient Characteristics with Knowledge and Quality of Life
Patient
Characteristics
(n= 150)

Knowledge
Average ±
p.
Elementary
value
School (Sekolah
Dasar/SD)

Age
< 60-year-old
≥ 60-year-old
Sex
Male
Female
Education Level
No education
Elementary Middle School
High School/Public
High School
Higher Education
Labor status
No Labor
Have Labor
Income
< Rp 1.000.000
Rp 1.000.0002.000.000
> Rp 2.000.000
Length of having disease
< 3-year-old
3-5 years
> 5-year-old
Total of Drug Item
1-3 drugs
4-6 drugs
> 6 drugs
Complication
No Complication
With Complication

r
valu
e

EQ-5D-5L Utility Value
Average ±
p.
r
Elementary
value value
School (Sekolah
Dasar/SD)

14.77± 3.06
13.58± 3.04

0,042a
*

NA

0.905± 0.145
0.881± 0.160

0,196e

-0.106

14.20± 2.94
13.32± 3.26

0,429a

NA

0.911± 0.125
0.870± 0.175

0,363a

-0.075

15.21± 2.23
13.67± 3.27

0,657b

0.025

0.885± 0.188
0.891± 0.147

0,939e

0.006

0,007e*

-0.220

0,051e

0.160

15.09± 2.00

0.864± 0.186

14.68± 3.50

0.939± 0.109

13.98± 2.98
14.32± 3.27
13.97± 2.98
14.17± 3.12

0,299b

0.085

0,377c

0.070

14.47± 3.40

0.861± 0.173
0.929± 0.117
0.864± 0.170
0.924± 0.119
0.911± 0.151

14.50± 3.51
13.74± 2.99
14.29± 3.00

0,162d

NA

0.935± 0.117
0.871± 0.168
0.889± 0.154

0,109e

-0.131

14.11± 3.11
14.13± 3.15
14.67± 0.58

d

NA

0.895± 0.144
0.895± 0.155
0.721± 0.195

0,817

0,609e

-0.042

13.86± 3.21
14.72± 3.15

0,947a

NA

0,033e*

-0.174

0.910± 0.135
0.838± 0.194

Description: (*)= significance (p value <0,05); (a)=Chi-square test; (b)=Kendall’s tau-c test;
(c)=Kendall’s tau-b test; (d)= Kruskall-Walis H test; (e)=Spearman’s rho test; (f)= patient might suffer
complications >1 category (microvascular and macrovascular); NA= not applicable

retinopathy, affect the patient's low quality of
life, mainly from social and emotional
functions, although these complications tend
not to affect physical status significantly, but it
has made the patient worried about the effect
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of these complications on their daily life
and
social
relationships.
Meanwhile,
macrovascular complications in DM patients,
such as heart disease, can cause mental
problems (anxiety/depression) in addition to a
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decrease in physical function, considering that
patients with these complications have the
potential to experience premature death which
is much higher than nephropathy or
retinopathy53,56. Therefore, prevention and
control of complications is an important target
to shape the quality of life of DM patients in a
better direction.
Patient characteristics other than age,
employment status, and condition of
complications show no significant relationship
to knowledge and/or quality of life based on
utility values (p>0.05). This may be caused by
other environmental factors of the patient,
such as family support. According to Karmila
and Herawati (2018), families can help in
reducing ignorance and also non-compliance
with DM therapy, such as implementing a diet
in type 2 DM patients, and being able to
improve self-management of DM patients, so
they can have good knowledge and can
improve their quality of life. Family support
consisting
of
instrumental
support,
information, appreciation, and emotional
support is a factor that can support an increase
in a person's health57. However, it should be
noted that within the family itself there are
different support interactions, including
supportive interactions including encouraging
family communication and collaboration in
managing diet, medication, and checking
blood glucose. In addition, there are also nonsupportive interactions, namely the feelings of
visible irritation, fussy behavior, and refusal to
share the burden of life between family
members and the family members suffering
from DM. The perspectives within the family
must be understood and handled properly
because family members are interdependent
and influenced by each other, which may
influence the patient's condition58. Another
factor is the role of health workers in
providing communication, information, and
education (IEC) related to DM. Interventions
from health workers who are targeted to DM
patients can change inappropriate behavior, in
terms of knowledge, attitudes, and actions, as
well as patient beliefs in managing their
disease59. A research by Karaoui et al. (2018)
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stated that DM patients tend to be diligent in
exercising after receiving recommendations
from health workers as part of the DM
management. Health workers are highly
recommended to undergo special and periodic
training in communicating with patients, and
empowering patients to be able to manage
their
illness
independently
through
knowledge transfer and counseling about
treatment and appropriate lifestyle changes60.
In addition, current technological advances,
such as the internet, are very helpful in finding
sources of information related to DM and can
be used as a virtual space to increase the
interaction between the health workers and
DM patients so that it can lead to a good level
of knowledge and quality of life for the
patients61.
The limitations of this study are
obtaining the number of samples, as well as
the access and the time of data collection
during the COVID-19 pandemic. These
limitations contributed to the variation in the
results. Therefore, there are several variables
that were not specifically included in the
research criteria, such as the type of DM
therapy used, the frequency of checking
glucose levels and clinical outcomes related to
other DM diseases, marital status, family
support, frequency or last time receiving
education about the disease and DM therapy
from health workers, the internet, or other
sources of information that have the potential
to be a confounding variable or give biased
results in research. In addition, the researcher
only took data at one time and did not use a
control group, therefore an analysis of
opportunities such as the relative risk (RR) of
patient
characteristics
in
influencing
knowledge and quality of life could not be
carried out. Researchers also did not measure
adherence as another outcome of the study
that might increase the estimated value of the
patients' quality of life.
CONCLUSION
The majority of type 2 DM patients had
knowledge in the moderate category (70.7%)
with a quality of life based on a mean utility
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value of 0.892±0.154 and a mean VAS of
59.73±20.07. The knowledge of type 2 DM
patients was significantly related to their
quality of life (p=0.01; r=0.276). Patient
characteristics, such as age, employment
status, and complications were significantly
related to the level of knowledge and quality
of life of patients with type 2 DM (p<0.05).
Respondents with a higher level of knowledge
have a better quality of life. Therefore, in order
to maintain and encourage knowledge and
better quality of life, it is necessary to support
families and health workers to provide further
education and assistance to type 2 DM patients
in understanding DM disease and its therapy.
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