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ABSTRACT

Background: Diabetes mellitus is a chronic
disease that cannot be cured entirely, which
greatly affects the quality of life. People with dia-
betes mellitus will experience a negative impact
on the quality of life. This is because the patient
experiences changes in his life. Measuring the
quality of life in diabetic patients is very
important, considering that diabetes mellitus
sufferers are increasing every year. The purpose
of this study was to analyze the factors that affect
the quality of life in patients with type 2 DM.
Subjects and Method: This was a cross-
sectional study conducted at Dr. Moewardi
Hospital, Central Java, from February to March
2020. A sample of 120 patients with type 2 DM
aged >18 years were selected by simple random
sampling. The dependent variable was the quality
of life. The independent variables were self-care,
family support, peer support, length of disease,
body mass index, and education. The data were
collected by questionnaire and data analysis
using path analysis with Stata 13 was used to
collect data.

Results: Good quality of life in patient with type
2 DM improved with good self-care (b= 2.66;
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95% CI= 0.38 t0 4.94; p = 0.022), strong family
support (b= 3.07; 95% CI= 1.09 to 5.05; p=
0.002), strong peer support (b= 3.43; 95% CI=
1.14 to 5.72; p= 0.003), time period of diagnosis
time <6 years (b= -2.90; 95% CI= -5.00 t0 -0.78;
p= 0.007), normal body mass index (b= -2.53;
95% Cl=-4.57t0-0.50; p= 0.014), and education
>senior high school (b= 2.46; 95% CI= 0.72 to
4.21; p= 0.006).

Conclusion: Good quality of life in patients with
type 2 DM increases with good self-care, strong
family support, strong peer support, time period
of diagnosis <6 years, normal body mass index,
and education level > senior high school.
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BACKGROUND

Diabetes mellitus (DM) is a major public
health problem worldwide. According to data
from the International Diabetes Federation
in 2017, Indonesia is the sixth country with
the highest number of people with diabetes
with 10.3 million sufferers after China, India,
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the United States, Brazil, and Mexico (IDF,
2017). DM is a metabolic disorder caused by
the body's inability to respond to insulin,
increasing blood sugar levels (Ministry of
Health, 2013).

The prevalence of type II diabetes
mellitus is more common than type I
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diabetes worldwide (IDF, 2017). According to
data from the Surakarta Health Office, the
city of Surakarta has a prevalence of type II
diabetes mellitus, which has increased in the
last five years. The increase in type II dia-
betes mellitus, from 5,223 cases in 2016,
reached 6,579 cases in 2017 (Dinkes
Surakarta, 2017).

Type II DM poses a high risk to public
health and threatens the health care system.
The effect of exposure to type II DM shows
an increase in the occurrence of severe
complications that lead to a decrease in the
quality of life of a person (Gillani et al.,
2018). DM patients need to measure the
quality of life to see the achievement of good
diabetes treatment care.

The factor that is related to the quality
of life of patients with diabetes mellitus is
dietary compliance. A study conducted by
Lou et al. (2014) showed a correlation
between sleep quality and quality of life for
patients with type 2 DM. Poor sleep quality
tends to cause anxiety and depression
symptoms higher in type 2 DM patients (Lou
et al., 2014).

Previous studies have also reported that
other factors such as age, treatment satis-
faction, demographic characteristics, and the
number of diabetes drugs have an influence
on the quality of life in patients with diabetes
mellitus (Gillani et al., 2018). The factor that
encourages the need to measure the quality
of life of patients with type 2 DM, namely the
prevalence of diabetes mellitus continues to
increase in Indonesia and worldwide. So far,
there have been many studies that have
raised the issue of diabetes mellitus, so that
more studies on the quality of life in patients
with type 2 DM are needed. Improving the
quality of life is one of the goals of DM
treatment management therapy.
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SUBJECTS AND METHOD

1. Study Design

This was a cross-sectional study carried out
at Dr. Moewardi, Surakarta, from February to
March 2020.

2. Population dan Sample

The study population was patients with type
2 DM. A sample of 120 patients with type 2
DM aged >18 years was selected by simple
random sampling.

3. Study Variables

The dependent variable was the quality of
life. The independent variables were self-
care, family support, peer support, length of
disease, sleep quality, body mass index,
income, education, age, and complications.
4. Operational Definition of Variables
Self-care was a self-care activity carried out
by patients with type 2 DM to control their
diabetes, including diet, physical exercise,
blood sugar monitoring, medication, and foot
care for seven days. The data were measured
by SDSCA questionnaire (Toobert et al.,
2000). The measurement scale was conti-
nous and transformed into dichotomous,
coded 0= poor (<43.36); 1= good (=43.36).
Family support was the support provided
by members who had wedlock or in-blood
relationships in the form of emotional
support, information support, instrumental
support, and appreciation support. The data
were measured by questionnaire. The measu-
rement scale was continous and transformed
into dichotomous, coded 0= weak (<41.99);
1= strong (=41.99).

Peer support was the support provided by
friends who had the same age, experience,
and interests in the form of emotional
support, information support, financial
support, and appreciation support. The data
were measured by questionnaire. The measu-
rement scale was continous and transformed
into dichotomous, coded 0= weak (<48.66);
1= strong (>48.66).
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Income was the amount of income earned
every month based on the city minimum
wage, which was used to meet collective and
individual needs. The data were measured by
questionnaire. The measurement scale was
continous and transformed into dicho-
tomous, coded 0= (<Rp 1,00,000) and 1= >
Rp 1,900,000

Sleep quality was a measure of the good
and bad of a person's sleep habits during the
last month. The data were masured by PSQI
questionnaire (Buysse et al., 1998). The data
were measured by questionnaire. The measu-
rement scale was continous and transformed
into dichotomous, coded o= poor (<3); 1=
good (=3).

The time period of diagnosis was the ti-
me period when the respondent suffers from
type 2 diabetes mellitus. The data were
measured by questionnaire. The measu-
rement scale was continous and transformed
into dichotomous, coded 0= <6 years; 1= > 6
years.

Body mass index was the result of dividing
body weight and height squared in type 2 DM
patients. The data were measured by ques-
tionnaire. The measurement scale was conti-
nous and transformed into dichotomous,
coded o= normal (18.50-22.99); 1= mal-
nutrition (=23.00 or <18.50).

Education was the last formal level of edu-
cation for patients with type 2 DM. The data
were measured by questionnaire. The measu-
rement scale was categorical, coded 0= (<Se-
nior High Shcool); 1 = (=Senior High School).
Age was the patient's age from the time of
birth to the time the study was conducted.
The measuring instrument used was a ques-
tionnaire. The data were measured by ques-
tionnaire. The measurement scale was conti-
nous and transformed into dichotomous,
coded 0= (<55 years); 1 = (=55 years).
Quality of life was a subjective view of type
2 DM patients on perceived satisfaction
related to physical abilities, social relation-

www.jepublichealth.com

ships, and the environment after diagnosis
and treatment. The data were measured by
DQLCTQ questionnaire (Shen and Kotsanos,
1999). The measurement scale was continous
and transformed into dichotomous, coded o=
poor (<195.33); 1= good (2195.33).

5. Data Analysis

Statistical analysis used the Stata 13 program.
In univariate analysis, sample characteristics
with continuous data would be displayed as
parameters n, mean, standard deviation,
minimum, and maximum. Categorical data
were displayed in n and percent. The biva-
riate analysis used the chi-square test con-
ducted on each variable at the individual level
to see its effect on the quality of life in pa-
tients with type 2 DM. Multivariate analysis
used a path analysis model (Path Analysis).
Path analysis was used to determine the mag-
nitude of the influence of another variable,
either directly or indirectly.

The magnitude of the influence of the
independent variable on the dependent vari-
able was seen from the value of the path coef-
ficient. The path coefficient had no units, so it
could be concluded that the greater the path
coefficient, the greater the influence of these
variables (Murti, 2018).

6. Research Ethic

This research was conducted based on re-
search ethics, namely informed consent, ano-
nymity, confidentiality, and ethical worthi-
ness. This study's ethical permission was ob-
tained from the Health Research Ethics Com-
mission of Dr. Moewardi, Surakarta, Indone-
sia, No. 114 / I / HREC / 2020.

RESULTS

A.Sample Characteristics

The study was conducted on 120 subjects
who were in Dr. Moewardi Surakarta Regio-
nal Public Hospital. The sample characteris-
tics for continuous variables and dichotomies
were shown in Table 1 and Table 2,
respectively.
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Table 1. Characteristic of sample (continous data)

Variable n Mean SD Min. Max.
Age (years) 120 51.55 7.547998 40 72
Income (rupiahs) 120 1,562,083 715758.9 500,000 4,000,000
Family support 120 41.99 10.71 20 50
Peer support 120 48.66 8.10 30 54
Self-care 120 43.36 12.49 23 60
Sleep quality 120 3.09 1.974611 1 8
Time period of diagnosis (year) 120 4.4 2.06 1 10
Body mass index 120 21.29 2.54 20 25.07
Quality of life 120 195.33 25.28 140 216

Table 2. Characteristic of sample (continuous data)

Variable Criteria Frequency (n) Percentage (%)
Sex Male 85 70.83
Female 35 20.17
Age (year) <55 77 64.17
>55 43 35.83
Income (rupiahs) <1,900,000 63 53.50
>1,900,000 57 47.50
Education <Senior High School 29 24.17
> Senior High School o1 75.83
Family support Weak 31 25.83
Strong 89 74.17
Peer support Weak 29 24.71
Strong o1 75.83
Self-care Poor 19 15.83
Good 101 84.17
Sleep quality Poor 21 17.50
Good 99 82.50
Time period of diagnosis (year) <6 93 77.50
>6 27 22.50
Body mass index normal 86 71.67
Malnutrition 34 28.33
Quality of life Poor 23 19.17
Good 97 80.83

The mean age of the subjects of the
study was 51.55 years, the mean value of the
subject's income was IDR 1,562,083, the
mean value of family support for the study
subjects was 41.99, the mean value of peer
support for study subjects was 48.66, the
mean value of self-care for study subjects was
43.36, the mean value The sleep quality of
the study subjects was 3.09, the mean value
of the time period of diagnosis of the study
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subjects was 4.4, the mean value of the body
mass index of the study subjects was 21.29,
and the average value of the quality of life of
the study subjects was 195.33.

B. Univariate analysis

Table 2 shows that as many as 85 study sub-
jects (70.83%) were male. Patients with age
<55 years were 77 study subjects (64.17%).
Patients who had low income (<Rp. 1,900,-
000) were 63 study subjects (53.50%). Pa-
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tients with high education (=Senior High
School) were 91 study subjects (75.83%). Pa-
tients with strong family support were 89
subjects (74.17%).

Patients with strong peer support were
91 (75.83%), had good self-care (84.17%), had
good sleep quality (82.50%), length of
disease since diagnosis <6 years (77.50%),
normal body mass index (71.67%), and had
good quality of life (80.83%).
C.The result of bivariate analysis
Table 3 shows high family income (OR= 8.37;
p <0.001), = Senior High School (OR= 11.11;
p <0.001), strong family support (OR= 5.70;

p <0.001), strong peer support (OR= 8.50; p
<0.010), good self-care (OR= 7.52; p
<0.001), and good sleep quality (OR =7.97; p
<0.001) improve the quality of life in patients
with type 2 DM. There was an effect between
family income, education, family support,
peer support, self-care, and sleep quality on
quality of life in type 2 DM patients.

Female (OR= 0.08; p<0.001), age (OR=
0.07; p<0.001), time period of diagnosis >6
years (OR= 0.16; p <0.001), and malnutrition
(OR= 0.16; p <0.001) decreased quality of
life in patients with type 2 DM.

Table 3. Bivariate analysis of factors affecting the quality of life of type 2 DM patients

Quality of life Total

Independent Variable Poor Good n (%) OR p
n (%) n (%)

Gender
Male 6 (7.06) 79 (92.94) 85 (100) 0.08 <0.001
Female 17 (48.57) 18 (51.43) 35 (100)
Age (year)
<55 4 (5.19) 73 (94.81) 77 (100)  0.07 <0.001
>55 19 (44.19) 24 (55.81) 43 (100)
Income (rupiahs)
<1,900,000 20 (31.75) 43 (68.25) 63 (100) 8.37 <0.001
>1,900,000 3 (5.26) 54 (94.74) 54 (100)
Education
<Senior High School 15 (51.72) 14 (48.28) 29 (100) 11.11 <0.001
> Senior High School 8 (8.79) 83 (91.21) 91 (100)
Family support
Weak 13 (41.94) 18 (58.06) 31 (100) 5.70 <0.001
Strong 10 (11.24 79 (88.76) 89 (100)
Peer support
Weak 14 (48.28) 15 (51.72) 29 (100) 8.50 <0.001
Strong 9(9.89) 82 (90.11) 91 (100)
Self-care
Poor 10 (52.63) 9(47.37) 19 (100) 7.52 <0.001
Good 13 (12.87) 88 (87.13) 101 (100)
Sleep quality
Poor 11 (52.38) 10 (47.62) 21 (100) 7.97 <0.001
Good 12 (12.12) 87 (87.88) 99 (100)
Time period of
diagnosis (year)
<6 years 11 (11.83) 82 (88.17) 93 (100) 0.16 <0.001
26 years 12 (44.44) 15 (55.56) 27 (100)
Body mass index
Normal 9 (10.47) 77 (89.53) 86 (100) 0.16 <0.001
Malnutrition 14 (41.18) 20 (58.82) 34 (100)
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D.The result of multivariate analysis
Table 4 shows that patients with type 2 DM
with strong family support had probability
(logodd) of having good quality of life 3.07
units higher than patients with weak family
support.

Patients with strong peer support had a
probability (logodd) of good quality of life
3.43 units higher than patients with weak
peer support.

Patients with good self-care had
possibility (logodd) of good quality of life
2.66 units higher than patients with poor
self-care.

There was a direct effect of self-care on
the quality of life of Type 2 DM patients.

Good self-care could improve the quality of
life in patients with type 2 DM.

Patients with a length of disease <6
years had logodd of good quality of life 2.90
units lower than those with length of disease
=6 years.

Patients with a normal body mass index
were 2.54 units less likely (logodd) to have
good quality of life than those with
malnourished body mass index.

Patients with >Senior High School
education had logodd of good quality of life
2.46 units higher than those with education
<Senior High School.

Table 4. Path analysis of factors affecting quality of life in patients with type 2 DM

o,
Dependent Independent Path coef- I 95 /OUC L
Variable Variable ficient(b) l.ovyer -pper p
imit limit

Direct effect

Quality of life < Family support (strong) 3.07 1.09 5.05 0.002
< Peer support (strong) 3.43 1.14 5.72 0.003
<Preventive behavioral self 2.66 0.38 4.94 0.022
care (good)
< Time period of diagnosis -2.90 -5.00 -0.78 0.007
DM (<6 years)
< BMI (normal) -2.54 -4.57 -0.50 0.014
<Education (=Senior High 2.46 0.72 4.21 0.006
School)

Indirect effect

Sleep quality < Family support (strong) 1.51 0.45 2.56 0.005
< Peer support (strong) 1.63 0.58 2.70 0.002

Self-care < Pendidikan (=Senior High 1.57 0.54 2.60 0.003
School)

N observation = 120

df =19

AIC = 257.34

BIC = 290.79

LogLikehood=-116.67

DISCUSSION

1. The effect of education on the quali-

ty of life in patients with type 2 DM
The path analysis found that education had a
direct effect on the quality of life of patients
with type 2 diabetes (b= 2.46; 95% CI= 0.72
to 4.21; p= 0.006). Patients with type 2 DM
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with education level > Senior High School
have a probability of having a good quality of
life 2.46 units higher than patients with edu-
cation level < Senior High School.

In patients with type 2 DM with
elementary and secondary school education
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levels, understanding information about DM

was rather slow. This situation affects their

quality of life because information or know-
ledge about DM is not fully obtained.

According to Flatz et al. (2015), type 2 DM

patients with high levels of education have

increased self-care.

2. The effect of family support on the
quality of life in patients with type 2
DM

In the path analysis, it was found that family

support had a direct effect on patients'

quality of life with type 2 DM (b= 3.07; 95%

CI= 1.09 to 5.05; p= 0.002. Patients with

type 2 DM with strong family support had a

3.07 units higher probability of having a good

quality of life than patients without family

support.

This study's results are in line with the
results of a study conducted by Azmoude et
al. (2016), which stated that patients with
type 2 diabetes who had active family support
showed a significant difference in the quality
of life of patients. The existence of family
support can provide compliance with the
wishes of type 2 DM patients in managing
disease treatment.

3. The effect of peer support on the
quality of life in patients with type 2
DM

In the path analysis, it was found that peer

support had a direct effect on the quality of

life of type 2 DM patients (b= 3.43; 95% CI=

1.14 to 5.72; p = 0.003. Patients with type 2

DM with strong peer support had the 3.43

units higher possibility to have a good quality

of life than patients who did not have peer
support.

This is in line with the results of a study
conducted by Sreedevi et al. (2020) that the
group of people with type 2 diabetes who has
peer support has a significant difference in
the quality of life. Peer support is useful in
terms of self-management assistance, can
influence DM sufferers in complying with
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dietary rules, sports activities, and aims to

control complications of other diseases.

4. The effect of self-care on the quality
of life in patients with type 2 DM

In the path analysis, it was found that self-

care had a direct effect on patients' quality of

life with type 2 DM (b = 2.66; 95% CI = 0.38

to 4.94; p = 0.022. Patients with type 2 DM

with good self-care had a 2.66 units higher

probability of having a good quality of life
than patients with poor self-care.

This is in line with a study conducted
by Hall et al., (2009), which stated that the
quality of life for people with Type 2 DM is
affected by daily self-care. According to Gita
et al., (2020), exercise or physical activity is
very important; it can increase insulin
resistance so that insulin becomes more
effective in transporting glucose.

5. The effect of the time period of diag-
nosis on the quality of life in pa-
tients with type 2 DM

The path analysis found that the time period

of diagnosis had a direct effect on the quality

of life of type 2 DM patients (b = -2.90; 95%

CI= -5.00 to -0.78 p = 0.007. Type 2 DM

patients with a diagnosis time period <6

years had the possibility of quality 2.90 units
lower than patients whose diagnosis time
period was >six years.

A study conducted by Anindyati (2013)
in Budiarti (2018) found that the function of
pancreatic beta cells in patients with old
diabetes has been damaged. The results of a
study conducted by Lima et al. (2018) also
stated that T2DM patients with a long diag-
nosis duration, such as more than ten years,
their body health function decreases faster so
that the quality of life they get is lower.

6. Effect of BMI on the quality of life in
patients type 2 DM.

In the path analysis, it was found that BMI

directly affected the quality of life in patients

with type 2 DM (b = -2.54; 95% CI = -4.57 to

-0.50 p = 0.014. Patients with type 2 DM
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with normal status BMI had the possibility of

having good quality of life 2.54 units lower

than patients who had BMI with malnutrition
status.

This is in line with a study conducted by
Zhu et al. (2015), which stated that there is a
significant difference between BMI and
quality of life in patients with type 2 DM.
People who have a BMI with the overweight
category have a lower quality of life score
than people who have a normal BMI
(Rambod et al., 2020).

7. The effect of family support on the
sleep quality in patients with type 2
DM

There was an indirect effect on the quality of

life in patients with type 2 DM through

family support on sleep quality. Patients with
strong family support were more likely

(logodd) to get good sleep quality 1.51 units

higher than patients who had weak family

support (b= 1.51; 95% CI= 0.45 to 2.56; p=

0.005).

Good quality sleep also has an effect on
improving the quality of life for people with
diabetes. This is in accordance with a study
conducted by Morin et al., (2003), which
stated that individuals who can rely on family
members to help them cope with stressful
events and situations are likely to limit the
effects of stressors that are believed to
improve sleep quality.

8. The effect of peer support on sleep
quality in patients with type 2 DM
There was an indirect effect on the quality of
life in patients with type 2 DM through peer
support on sleep quality. Patients with strong
peer support were more likely (logodd) to get
good sleep quality 1.63 units higher than
patients who had weak peer support (b= 1.63;

95% CI= 0.58 to 2.70; p= 0.002).

This is in line with a study conducted by
Stafford et al. (2017), which stated that social
support or peer support is associated with an
increased risk of greater sleep disorders. The
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existence of social support or peer support
can give a feeling of being valued and even
respected.

9. Effect of education on self-care in

patients with type 2 DM

There was an indirect effect on the quality of
life in patients with type 2 DM through the
level of education on preventive behavior
self-care. Patients with education level
>Senior High School had a (logodd) proba-
bility of getting high preventive behavior self-
care 1.57 units higher than patients who had
low preventive behavior self-care (b= 1.57;
95% CI= 0.54 to 2.60; p= 0.003).

Someone with a high level of education,
if they have a chronic disease, they are able to
increase understanding and knowledge
related to the disease they suffer and its
treatment (Gonzalezet al., 2005; Boyde et al.,
2011; Gonzalez et al.,, 2014). Knowledge
related to Type 2 DM can make patients have
a positive influence on self-care.
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