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Abstract

The prevalence of  Diabetes Mellitus (DM) patients in Indonesia in 2013 has increased com-
pared to 2007. The non-adherence of  patients in undergoing treatment therapy is one of  the 
drug therapy problems (DTP) that needs special attention. The purpose of  the study was to 
obtain the results of  an analysis of  direct and indirect relationships related to knowledge, at-
titudes, family support, and adherence to taking medication for blood glucose levels in patients 
with DM of  type II. Research with correlation analytic research design, with a population of  
all DM patients of  type II  with outpatient care in the Sleman region, DIY, were 530 people. 
The sample was determined by the proportionate stratified random sampling technique of  
119 people. The independent variables include knowledge, attitude, family support, while the 
dependent variable is blood glucose levels in patients with DM of  type II and the intervening 
variable is adherence with taking medication. This study used path analysis techniques. The 
results of  this study draw conclusions, knowledge, attitudes, family support and medication 
adherence to DM patients with directly influence blood glucose levels. Apart from knowledge, 
attitudes and family support through adherence to taking drugs indirectly affect blood glucose 
levels.
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INTRODUCTION
The World Health Organization (WHO) pre-

dicts that there will be an increase in the number of 
diabetics from 135 million in 1995 to 300 million in 
2025. The highest increase is predicted to occur in 
the Continent of Asia (Zahra et al., 2016). Diabetes 
mellitus (DM) is rapidly becoming one of the most 
common non-infectious diseases globally. Populati-
on growth, population aging, and urbanization with 
associated lifestyle changes are likely to cause a 55% 
increase worldwide, with diabetes by 2035. China 
has become the country with the largest number of 

diabetics in the world (Shugang et al, 2015). Based 
on WHO data in 2013, the prevalence of DM pa-
tients in Indonesia in 2013 (2.1%) experienced an 
increase compared to 2007 (1.1%). The most com-
mon type of DM and the increasing prevalence is 
type II diabetes mellitus with the most cases being 
90% of all cases of DM in the world.

DM is a disease associated with lifestyle, so 
the success or failure of the management of DM is 
very dependent on the patient himself in changing 
his behavior. Rosyida et al. (2015), stated that pa-
tient non-adherence to undergoing treatment thera-
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RESULTS AND DISCUSSION
The results showed that respondents’ charac-

teristics as illustrated in Table 1. as many as 56-65 
years old (45.4%), senior high school graduation 
(53.8%), good knowledge (84%), good attitude (82.4 
%), Good family support (69.7%), medication comp-
liance (76.5%) and controlled blood sugar (57.1%).

Based on the results of the normality and li-
nearity test, it was concluded that the research data 
were normally distributed and there was a linear 
relationship between the independent variables 
consisting of knowledge, attitudes, family support, 
and adherence to taking drugs with the dependent 
variable namely blood sugar levels, so path analy-
sis  which is measured by multiple linear regressi-
on analysis. Then after testing the model validation 
with total determinant coefficients and theory trim-
ming, the diagram is as follows:

Interpretation of Figure 1 is as follows:
Direct influence X1 to Y = P4, the influence of 

knowledge variables (X1) the variable of blood glu-
cose levels (Y) are 0,193.

Direct influence  X2 to Y = P5, the influence of 
attitude variable (X2) on the variable of blood gluco-
se level (Y) is 0.203.

Direct influence X3 to Y = P6, the effect of fa-
mily support variable (X3) on the variable of blood 
glucose level (Y) is 0.217.

Direct influence X4 to Y = P7,  the effect va-
riable of the adherence to taking medication (X4) on 
the variable of blood glucose level (Y) is 0,223.

Indirect influence X1 to Y through X4 = P1 x 
P7, The effect of the knowledge variable (X1) on the 
variable of blood glucose level (Y) through medica-
tion adherence (X4) is 0,290 x 0,223 = 0,065.

Indirect influence X2 to Y through X4 = P2 x 
P7, The effect of attitude variable (X2) on the variable 
of blood glucose level (Y) through medication adhe-
rence (X4) is 0.274 x 0,223 = 0,0611.

Indirect influence X3 to Y through X4 = P3 
x P7, Effect of family support variables (X3) the va-
riable of blood glucose level (Y) through medication 
compliance (X4) is 0.275 x 0,223 = 0,0613.

Total Influence X1 to Y through X4, Y = P4 
+(P1 x P7) = 0,193 + 0,065 = 0,258 

Total Influence X2 to Y through X4, Y = P5 
+(P2 x P7) = 0,203 + 0,061 = 0,264 

Total Influence X3 to Y through X4, Y = P6 
+(P3 x P7) = 0,217 + 0,061 = 0,278

Direct Effects and Indirect Effects of Knowledge 
on Blood Glucose Levels

    Based on the results of path analysis, it was 
shown that knowledge proved to have a direct ef-
fect on blood glucose levels with a path coefficient 

py is one of the Drug Therapy Problems (DTP) that 
needs special attention. In addition, the research of 
Meidikayanti & Chatarina (2017) stated that family 
support is believed to have an influence on the quali-
ty of life of people with DM. The patient’s knowledge 
about DM is a tool that can help patients with diabe-
tes management (Perdana, 2013). The results of the 
study of Amalia et al. (2016), stated that the level of 
knowledge of DM patients in the less category, so 
most experienced symptoms of DM but they did not 
know that it was signs of DM. They also do not know 
what things can increase sugar levels. The results of 
the study state that almost half of people with DM 
of type II have a level of knowledge that is less to 
bad and less satisfying (Okatiranti & Nur’aeni, 2016; 
Anju et al., 2015; Kaniz et al., 2017). In addition, re-
search of Herath et al. (2017) found that attitudes 
toward diabetes were mostly poor (90%) and the 
level of education did not significantly influence at-
titudes.

Previous studies conducted in the study area 
showed that 60% of knowledge about DM disease 
was lacking, and lack of support from the family, 
because family members were busy with their work, 
and 70% were not obedient to taking medication for 
forgetting or being lazy. The purpose of this study 
was to obtain the results of an analysis of direct and 
indirect relationships related to knowledge, attitu-
des, family support, and adherence to taking me-
dication for blood glucose levels in DM patients of 
type II.

METHODS
This study used a quantitative approach with 

correlation analytic research design, using a cross 
sectional study approach. The population in this 
study were all DM patients of type II  with outpa-
tient care in the Sleman region, DIY, which was an 
area with a high DM case of 530 people. The sample 
was determined using the proportionate stratified 
random sampling technique from 4 work areas of 
the community health center. The sample size was 
determined by the Slovin formula (Nursalam, 2013), 
so that a sample of 119 people was determined. In-
dependent variables include knowledge, attitudes, 
family support, while the dependent variable is 
blood sugar levels in patients with DM of type II 
and the intervening variable is adherence to taking 
medication. The instrument used for primary data is 
a questionnaire that contains knowledge, attitudes, 
family support and adherence of respondents in ta-
king medication, while secondary data was obtained 
from medical record documents to obtain respon-
dents’ blood sugar levels.  This study used path ana-
lysis techniques.
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Table 1. Overview of the Distribution of Respondents Characteristics

Respondents Characteristics Total Percentage

Ages
36 - 45 years old 8 6.7%
 46 - 55 years old 28 23.5%
 56 - 65 years old 54 45.4%
 > 65 years old 29 24.4%
Education
Graduate of Master Degree 2 1.7%
Graduate of Bachelor Degree 17 14.3%
Graduate of Diploma 3 9 7.6%
Graduate of Senior High Graduate 64 53.8%
Graduate of Junior High School 16 13.4%
Graduate of Elementary School 11 9.2%
Knowledge 
Good 100 84%
Enough 19 16%
Less 0 0.0%
Attitude 
Good 98 82.4%
Enough 17 14.3%
Less 4 3.4%
Family support
Good 83 69.7%
Enough 34 28.6%
Less 2 1.7%
Adherence to taking drugs
Obey 91 76.5%
Disobey 28 23.5%
Blood Sugar Levels
Controlled 68 57.1%
Uncontrolled 51 42.9%

of 0.193 and knowledge was proven to influence 
blood glucose levels through medication adherence 
to a path coefficient of 0.065 with a total effect of 
0.253. Good knowledge related to health problems 
will affect the way of view which then influences a 
person’s behavior on the health problems they face, 
the better level of knowledge of a patient has about 
DM and its control, the more controlled his blood 
glucose levels are.

In this study the patient’s knowledge is good 
and directly influences the blood sugar level of 
19.3%, besides that knowledge through medication 
adherence will have a greater influence on blood glu-
cose levels which is equal to 25.8%, where adherence 
to taking medication from patients at this research 
is 76.5% is good. Knowledge can directly affect the 
patient’s blood sugar levels, because of other factors, 

such as diet, activity or sports factors, and stress fac-
tors, so the value of the influence obtained is smaller 
(19.3%). Knowledge can also influence adherence to 
taking medication which is a variable intervening, 
then it will affect blood sugar levels, so the total ef-
fect value is greater (25.8%), although there are se-
veral other factors that can influence such as family 
support or other support in the environment.

Knowledge is the basis for health behavior, 
especially the lack of knowledge about the rules of 
treatment, the benefits and complications caused by 
not adhering to the treatment recommendations. 
This is in line with studies that state that good kno-
wledge related to knowledge about diabetes melli-
tus, both signs and symptoms and its handling will 
affect the control of blood glucose levels (Kassahun 
& Alemayehu, 2017; Qurratuaeni, 2010). The results 
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0.203, besides that attitudes also influence blood 
glucose levels through medication compliance with 
a path coefficient of 0.061, with a total effect of 
0.264. Attitude is a reaction or response that is still 
closed from someone to the stimulus. Attitudes will 
not necessarily be realized in the form of an action, 
supporting factors are needed or conditions are pos-
sible, such as facilities. A DM patient who has in-
tended to go on a diet as recommended, sometimes 
gets out of the lane because the situation at home or 
office is not supportive.

The results of this study are in line with the 
results of previous studies, such as the results of a 
study by Al-Maskari et al. (2013), Roux et al. (2018), 
Ansari et al. (2019), who said that poor levels of 
knowledge and attitudes related to patient control of 
DM, which reflected in poor glycemic control and 
can contribute to morbidity and mortality. Although 
many research results say knowledge, and attitudes 
influence patients in controlling their blood sugar, 
but to improve the ability of DM patients to manage 
their own blood sugar, they need to think about de-
mographics, education and age and economic con-
ditions (Kheir et al., 2011).

Direct and Indirect Effects of Family Support on 
Blood Glucose Levels

Based on the path analysis results showed 
that family support proved to have a direct effect on 
blood glucose levels with a path coefficient of 0.217, 
besides that family support was proven to influence 
blood glucose levels through medication adherence 
to a path coefficient of 0.061 and a total influence 

Figure 1. Path Analysis Diagram

of other studies say that ignorance of the treatment 
of diabetes will cause a lack of control of blood sugar 
levels and can trigger distress conditions that have 
an impact on rising blood sugar levels (Fisher et al., 
2010).

New behavior, especially in adults, begins in 
the cognitive domain in the sense that the subject 
knows first about the stimulus in the form of mate-
rial objects outside, giving rise to an inner response 
in the form of attitude. Finally, the stimulus that is 
the object that has been known and fully realized 
will cause a further response, namely in the form 
of an action against a stimulus or object. Knowled-
ge is the first step for someone to determine their 
attitudes and behavior. So the level of knowledge 
will greatly influence the acceptance of a program 
(Notoatmodjo, 2007). Because of the importance 
of knowledge that must be known by DM patients, 
various ways are done to be able to transfer health 
education and patient behavior guidance that can 
reach large areas, including coastal areas (Quinn et 
al., 2011). According to Alsous et al. (2019), the need 
for more educational interventions to overcome ne-
gative attitudes and promote healthy lifestyle practi-
ces and routine health checks, especially in the subg-
roup of patients with certain characteristics, such as 
low education is very important.

Direct Effects and Indirect Effects of Attitudes on 
Blood Glucose Levels

Based on the results of path analysis, it was 
shown that attitudes proved to have a direct effect 
on blood glucose levels with a path coefficient of 
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cant and sustained long-term impact on patient ad-
herence. The goal of treatment for DM of type 2 is to 
prevent or delay complications and maintain quality 
of life, so it is very necessary to take a patient and en-
vironment-centered approach to increase patient in-
volvement in self-care activities (Davies et al., 2018).

The availability of drugs in patients that in-
cludes daily, weekly, or even monthly doses must be 
available in the near future, in order to increase ad-
herence to, resulting in increased glycemic control, 
reduced complications of diabetes, and health care 
with minimal costs that can be reduced. Aymen et 
al. (2017), explained that the longer duration of ill-
ness, old age, female sex, and self-perception and 
patient’s belief about the severity of DM were factors 
associated with adherence to treatment. Increasing 
interaction and having partner relationships with 
patients is key to improving patient adherence to 
drugs.

The direct effect of medication adherence is 
an influence with the largest total value (22.3%), be-
cause for people with DM, drugs are a very influen-
tial external factor for controlling blood sugar levels, 
besides there are other factors that influence, such as 
diet done. The indirect effect on blood sugar levels 
with the greatest value is the effect of family support 
on blood sugar levels through adherence  to medi-
cation (27.8%). Support from the environment of 
people with DM, especially the family environment 
is a factor that needs attention because the charac-
teristics of the largest respondents in the age group 
are 56-65 years (45.4%), including the age group that 
begins to depend on the family environment.

CONCLUSIONS
Based on the research conducted, the conclu-

sions are as follows: 1) Knowledge, attitudes, fami-
ly support and medication adherence in with DM 
patients directly influence blood glucose levels. 2) 
Knowledge through adherence to taking drugs in-
directly affects the blood glucose level by 25.8%. 3). 
There is an influence of attitude through adherence 
to taking medication indirectly to blood glucose le-
vels of 26.4%. 4) Family support through adherence 
to taking medication has an effect on blood glucose 
levels of 27.8%.
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