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Abstract— Diabetes mellitus (DM) is a disease caused 

by metabolic disorders that occur in the pancreas which are 

characterized by an increase in blood sugar or often referred 

to as hyperglycemia due to a decrease in the amount of insulin 

from the pancreas (American Diabetes Association, 2012). The 

most common type of diabetes mellitus is type 2 diabetes. One 

of the irreversible risk factors for diabetes mellitus is family 

history, and one of the reversible risk factors is dietary 

patterns. This study aimed to determine the relationship 

between family history and dietary patterns to the incidence of 

diabetes mellitus. A correlational analysis with a crosssectional 

approach was applied in this study. The sampling technique 

used was simple random sampling. The samples of this study 

were members of Chronic Disease Management Program 

(Prolanis) in Ledug, Kembaran, Banyumas in June 2019. The 

samples were 480 respondents determined by the Slovin’s 

formula. The type of data was the primary data obtained from 

questionnaire as the measurement instrument. The data 

analysis used was univariate frequency distribution and Chi-

Square bivariate analysis. The results showed that there was 

no relationship between family history and the incidence of 

diabetes mellitus, but there was a relationship between dietary 

patterns and the incidence of diabetes mellitus.  
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I. INTRODUCTION

Non-communicable diseases are the leading cause of 

death in the world. The WHO data shows that of the 57 

million deaths occurred globally in 2008, 36 million or 

almost two-thirds were caused by non-communicable 

diseases. More than two-thirds (70%) of the world’s 

population will die from non-communicable diseases such as 

cancer, heart disease, stroke, and diabetes. The prevalence of 

non-communicable diseases in 2018 increased compared to 

the previous data in 2013, including cancer, stroke, chronic 

kidney disease, diabetes mellitus, and hypertension. Based 

on blood glucose tests, diabetes mellitus has risen from 6.9% 

to 8.5%. The increase in the prevalence of noncommunicable 

diseases is related to lifestyles, such as physical activity, and 

consumption of fruits and vegetables [1]. One of non-

communicable diseases that deserves attention is diabetes 

mellitus, a disease caused by metabolic disorders that occur 

in the pancreas which is characterized by an increase in 

blood sugar or often referred to as hyperglycemia due to a 

decrease in the amount of insulin from the pancreas [2]. The 

most common type of diabetes mellitus is type 2 diabetes. 

Diabetes mellitus is associated with morbidity and mortality 

in community. In addition, diabetes mellitus is associated 

with chronic progressive damage to the main organs, and 

some other organs are also at risk of problems due to 

diabetes mellitus such as corneas [3].  

Diabetes mellitus can be prevented by knowing the risk 

factors [4]. Risk factors for diabetes mellitus are divided into 

two, namely reversible and irreversible risk factors. First, 

irreversible risk factors include dietary patterns, daily living 

patterns (e.g. eating), sleep patterns, physical activity 

patterns and stress management. Second, irreversible risk 

factors include age, gender, and genetic family 

history/genetic factor of diabetes [5]. Risk factors for type 2 

diabetes mellitus are genetic and environmental factors. 

Genetic factors consist of family history and ethnicity/race, 

while environmental risk factors include age, obesity, 

food/nutritional factors and lack of physical activity [6].   

The prevalence of diagnosed type 2 diabetes was 8.6%, 

representing 21.0 million adults in the United States. 

NonHispanic blacks were the highest prevalence of 

diagnosed type 2 diabetes. The estimated prevalence of 

diagnosed type 2 diabetes increased with age and decreased 

with higher levels of educational attainment [7]. Specific 

kinship patterns are associated with the incidence of type 2 

diabetes [8]. Dietary/nutritional patterns are potential in 

estimating some effects. Sugar, fat and oil, drinks and fast 

food were highly consumed by diabetic patients in both 

genders, while some types of vegetables, roots, and tubers 

were less consumed (6.1% and 3.3%, respectively) [9]. Type 

2 diabetes mellitus sufferers, 67% (n = 725) of respondents 

(n men = 419 (57.79%) vs. women n = 306 (42.21%), 

respectively; p > 0.01), had poor dietary habits [10]. 

Previous studies have different results. Some results showed 

that there was a relationship and vice versa. In 2019, people 

in Ledug, Kembaran, Banyumas, Indonesia, have 

administered 3 Chronic Disease Management programs 

(Prolanis), and about 600 of 12,000 Ledug villagers in total 

have become members. The percentage of people with 

diabetes mellitus has reached 50% of the total. It is believed 

that they have type 2 diabetes mellitus after being diagnosed 

by a doctor, and most of them do not pay attention to the risk 

factors associated with diabetes mellitus. Based on the 

problems, the purpose of this study was to investigate the 

relationship among respondents’ characteristics, family 

history, and dietary patterns to the incidence of diabetes 

mellitus in Ledug, Kembaran, Banyumas, Central Java.  

II. MATERIALS AND METHODS

A correlational analysis was applied to analyze 

relationship among variables. The variables in this study 

were family history, dietary patterns, and the incidence of 
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diabetes mellitus. A cross-sectional approach, a study of 
correlation between risk factors and effects to an approach, 
observation or data collection at a particular time was 
applied [11]. The population in this study was 600 members 
of Chronic Disease Management Programs (Prolanis) in 
Ledug, Kembaran, Banyumas, Central Java. This study was 
conducted in June 2019. The technique used was simple 
random sampling in which the researchers selected the 
samples randomly without considering their strata of the 
population. Simple random sampling is a technique to obtain 
samples carried out directly in the sampling unit [12]. The 
inclusion criteria were prolanis members in Ledug, 
Kembaran, Banyumas in June 2019. The exclusion criteria 
were respondents who were not cooperative and they refused 
to be the researchers’ respondents. The minimum number of 
samples determined by the Slovin’s formula was about 240 
people. The samples included 240 diabetics and 240 
nondiabetics respondents selected using the "random 
number" method and thus the samples were 480 respondents 
in total. The researchers used questionnaires as the primary 
data and the questionnaires contained some information such 
as name, age, level of education, employment status, family 
history/genetic factor of diabetes, and dietary patterns. 
Univariate analysis was performed to find out the percentage 
of each variable. Moreover, bivariate analysis was used to 
determine the relationship among respondents’ 
characteristics (age, level of education, and employment 
status), family history, and dietary patterns to the incidence 
of diabetes mellitus. The data were measured using the 
ChiSquare and Kolmogorov-Smirnov test.  

III. RESULTS
Most of diabetes mellitus respondents were in the 

category of elderly (41-65 years) (240 people, 100%), of 
primary education (160 people, 66,7%), and of 
unemployed (141 people, 58,8%) (Table 1). Besides, most 
of respondents did not have any family history of diabetes 
mellitus (192 people, 80%), but their dietary patterns 
caused a risk of diabetes mellitus (71 people, 71,2%) 
(Table 2).   

Elderly respondents (41-64 years) were likely to suffer 
from diabetes mellitus while the adults (18-40 years) did 
not have a tendency for diabetes mellitus. The result 

showed a significant relationship between age and the 
incidence of diabetes mellitus (p-value of 0,000 < 0,05). 
The contingency coefficient (0,637) showed a strong 
relationship between age and the incidence of diabetes 
mellitus.  

Respondents with primary education had a tendency for 
diabetes mellitus while respondents with tertiary education 
were not likely to have diabetes mellitus. The result showed 
a significant relationship between education and the 
incidence of diabetes mellitus (p-value of 0,000 < 0,05).  

Unemployed respondents dealt with diabetes mellitus but 
employed respondents had a tendency for diabetes mellitus. 
The result showed a significant relationship between 
employment status and the incidence of diabetes mellitus (p-
value of 0,04 < 0,05). The contingency coefficient (0,130) 
showed a very weak relationship between employment status 
and the incidence of diabetes mellitus.   

Respondents with a family history of diabetes mellitus 
could have diabetes mellitus, and they could also be free of 
diabetes mellitus. The result showed that there was no 
relationship between family history of diabetes mellitus and 
the incidence of diabetes mellitus (p-value of 0,117 > 0,05). 
The contingency coefficient (0,071) showed a very weak 
relationship between family history of diabetes mellitus and 
the incidence of diabetes mellitus.  

Respondents with dietary patterns leading to a risk of 
diabetes mellitus could have diabetes mellitus but they could 
also be free of diabetes mellitus. The result showed a 
significant relationship between dietary patterns and the 
incidence of diabetes mellitus (p-value of 0,002 < 0,05). The 
contingency coefficient (0,142) showed a very weak 
relationship between diet and the incidence of diabetes 
mellitus (Table 3).  

Table 1. Frequency distribution of diabetes mellitus respondents’ characteristics 

Category 
Diabetics Non-Diabetics 

Frequency Percentage (%) Frequency Percentage (%) 

Age 
Adolescence 0 0.0 0 0.0 
Adult 0 0.0 195 81.2 
Elderly   240 100.0 45 18.8 
Total 240 100.0 240 100.0 
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Level of Education 

Primary    160 66.7 69 28.8 
Secondary   74 30.8 11 4.6 
Higher  6 2.5 160 66.7 
Total   240 100.0 240 100.0 
Employment Status 

Unemployed  141 58.8 171 71.2 
Employed 99 41.2 69 28.8 
Total 240 100.0 240 100.0 

Table 2. Frequency distribution of family history and dietary patterns of diabetes mellitus respondents 

Diabetics Non-Diabetics 

Category 
Frequency Percentage (%) Frequency Percentage (%) 

Family history 
No  192 80.0 205 85.4 
Yes  48 20.0 35 14.6 
Total  240 100.0 240 100.0 
Dietary patterns 
No risk of diabetes 69 28.8 102 42.5 
Risk of diabetes  171 71.2 138 57.5 
Total   240 100.0 240 100.0 

Table 3. The Relationship among respondents’ characteristics (age, level of education, employment status), family 
history, and dietary patterns to the incidence of diabetes mellitus  

Category F % F % F % ρ value CC 

Age 0.000 0.637 
Adolescence 0 0.0 0 0.0 0 0.0 
Adult 195 40.6  0 0.0 195 40.6 
Elderly   45 9.4 240 50 285 59.4 
Total 240 50 240 50 480 100.0 
Level of Education 0.000  - 
Primary    69 14.4 160 33.3 229 47.7 
Secondary   11 2.3 74 15.4 85 17.7 
Higher  160 33.3 6 1.2 166 34.6 
Total   240 50 240 50 480 100.0 
Employment Status 0.04 0.130 
Unemployed  171 35.6 141 29.4 312 65 
Employed  69 14.4 99 20.6 168 35 
Total   240 50.0 240 50.0 480 100.0 
Family history 0.117 0.071 
No  205 42.7 192 40.0 397 82.7 
Yes  35 7.3 48 10.0 83 17.3 
Total   240 50.0 240 50.0 480 100.0 
Dietary patterns  0.002 0.142 
No risk of diabetes 102 21.2 69 14.4 171 35.6 
Risk of diabetes  138 28.8 171 35.6 309 64.4 
Total   240 50 240 50 480 100.0 

No n - Diabetics  Diabet ics  Total  
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IV. DISCUSSION

A. The Relationship between Age and Diabetes
Mellitus
The results showed that elderly respondents (41-64

years) were likely to suffer from diabetes mellitus while the 
adults (18-40 years) did not have a tendency for diabetes 
mellitus. Age had a relationship with the incidence of 
diabetes mellitus (ρ value 0,000 < 0,05). The contingency 
coefficient (0,637) showed a strong relationship between age 
and the incidence of diabetes mellitus. The result showed 
that most of diabetes mellitus respondents was elderly (41-
65 years) (240 people, 100%).  

In line with Kurniawaty's research (2016), age increases 
the incidence of type 2 diabetes mellitus. People aged ≥ 45 
years could have 9 times risk of type 2 diabetes mellitus 
compared to those aged less than 45 years and it was 
statistically significant (p-value = 0,000 and odds ratio/ OR 
of 9.3) [13]. Nur et. al. (2017) mentioned that chances of 
developing diabetes increase up to 2,16 times greater 
especially for people aged > 50 years [14]. Referring to 
Trisnawati's research (2013), people aged ≥ 50 could 
develop the incidence of type 2 diabetes mellitus because 
aging causes decreased insulin sensitivity and decreased 
body function for glucose metabolism [15].  

The risk of having diabetes mellitus up to 4,568 times 
increases as people age compared to younger people. Age 
has a big role in the incidence of diabetes mellitus. As age 
increases, the ability of tissues to take blood glucose 
decreases so that the possibility of developing diabetes 
mellitus increases [16]. Age is a major factor in the increase 
in diabetes prevalence and impaired glucose tolerance. It is 
also stated that age is a factor in adults in which increasing 
age can decrease the ability of tissues to take blood glucose. 
This disease is more common in people aged over 40 years 
than in younger people [5].  

On the other hand, Nur's research (2016) stated that most 
diabetic patients under 46 years old were included in adults. 
This research showed that there was a shift in the age of 
diabetes mellitus [17]. Diabetes mellitus can occur at a 
younger age (under 46 years). In her research, people aged 
20-59 years were at risk of diabetes mellitus (8,7%) [18].

B. The Relationship Between Level of Education
and Diabetes Mellitus
The results showed that respondents with primary

education had a tendency to develop diabetes mellitus while 
respondents with tertiary education did not have diabetes 
mellitus. Therefore, education had a significant relationship 
with the incidence of diabetes mellitus (ρ-value 0,000 < 
0,05). The result showed that most of respondents were in 
primary education of 160 people (66,7%). It indicates that 
respondents have less information about the factors and 
prevention of diabetes mellitus.  

In line with Handayani's research (2018), 94% of 
respondents with type 2 diabetes mellitus were in the lower 

education [19]. Gandini (2015) stated that there were 64% of 
diabetes mellitus patients with secondary education. This 
relates to one's level of understanding of the illness and its 
prevention [20]. Pradana (2015) explained that most diabetes 
mellitus patients with lower education are not compliant 
with the pharmacological therapy of diabetes mellitus [18].  

On the contrary, Nur's research (2016) revealed that there 
was no significant relationship between education and blood 
glucose levels in patients with diabetes mellitus. The result 
showed that most of diabetes mellitus patients were in 
secondary education. The level of education does not 
directly affect the onset of diabetes mellitus. However, it 
affects dietary patterns/food selection [14].  

C. The Relationship between Employment Status
and Diabetes Mellitus
The results showed that unemployed respondents could

suffer from diabetes mellitus. Employment status had a 
significant relationship with the incidence of diabetes 
mellitus (ρ value 0,04 < 0,05). The contingency coefficient 
(0,130) showed a very weak relationship between 
employment status and the incidence of diabetes mellitus. 
The result showed that most of respondents were 
unemployed (141 people, 58,8%).  

In line with Mahmud's research (2017), it is found that 
there was a significant relationship between employment 
status and diabetes mellitus [21]. Unlike Mahmud’s 
research, Nur (2016) argued that there was no significant 
relationship between employment status and blood glucose 
levels in patients with diabetes mellitus [14]. In reference to 
Isnaini's research (2018), there was no significant 
relationship between employment status and the incidence of 
diabetes mellitus. The variables of occupations were related 
to physical activities and sports. Unemployed people (e.g. 
housewives) do some activities at home such as washing, 
cooking, cleaning the house and doing many other activities 
that require energy [22].  

Those who do not work (e.g. housewives, 
unemployment, and retirees) can reduce their physical 
activity patterns. Unemployed people have lack of body 
movements and can be a trigger for obesity. This will cause 
insulin resistance. This situation causes body tissues less 
sensitive to the effects of insulin. Thus, sugar in the blood is 
not allowed to leave blood and enter cells [23].  

D. The Relationship Between Family History and
Diabetes Mellitus
The results showed that respondents with a family

history of diabetes mellitus were not likely to have diabetes 
mellitus. In this case, a family history of diabetes mellitus 
had no relationship with the incidence of diabetes mellitus  
(ρ value 0,117 > 0,05). The result showed that most of 
respondents (192 people, 80%) did not have a family history 
of diabetes mellitus.  

In line with Fadila's research (2016), 51% of female 
patients with type 2 diabetes mellitus in Kardinah Regional 
Hospital did not have biological families with a history of 
diabetes mellitus [24]. Along with Nuraini's research (2016), 
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the result showed that there was no relationship between 
family medical history and type 2 diabetes mellitus [25]. 
Wardiah (2018) stated that diabetes mellitus can occur in 
individuals who have a family history of diabetes, but it does 
not rule out the possibility for individuals who have no 
family history. About 3,264 times, family history could have 
an influence on the incidence of diabetes mellitus. This can 
be stated that individuals who have no family history are 
able to maintain their lifestyles to avoid the incidence of 
diabetes mellitus [16].  

Some respondents admitted that maintaining diabetes 
treatment is not easy. As mentioned by Nugroho (2017), the 
level of stress experienced by people with diabetes mellitus 
can be caused by changes in both physical and 
psychological. Stress that is accompanied by other emotional 
attitudes has an impact on the compliance or noncompliance 
with the management of diabetes mellitus treatment. It 
describes that the higher the stress levels, the more 
emotional problems experienced by people with diabetes 
mellitus. This condition is related to patients with diabetes 
mellitus who have poor adherence to the treatment, thus, 
their blood sugar levels tend to increase [26].  

As mentioned by Meidikayanti (2017), co-morbidities 
and family support also matter. It is found that there was a 
significant relationship between complications and family 
support with the quality of life of type 2 diabetes mellitus 
patients. It is assumed that complications affect mental and 
physical health of patients with type 2 diabetes mellitus. 
Therefore, it is believed that family support can increase 
patient motivation to recover. Family support generally 
consists of four dimensions, namely the emotional 
dimension, the instrumental dimension, the appreciation 
dimension, and the informational dimension. Among these 
four dimensions, the informational dimension needs to be 
considered because people with diabetes mellitus still do not 
know the implementation properly and the management of 
diabetes mellitus, moreover the awareness of family 
members to provide new information about diabetes mellitus 
is also necessary [27].  

Unlike previous researchers, Etika (2016) stated that 
there was a relationship between family history of diabetes 
and the incidence of diabetes mellitus. People who have a 
family history of diabetes mellitus are more at risk than 
people who have no family history of diabetes mellitus [28]. 
Having the same idea, Kurniawaty (2016) explained that 
people with a family history of diabetes mellitus are more at 
risk than people without a family history of diabetes mellitus 
[13]. Type 2 diabetes mellitus is an inherited disease. Having 
a parent with diabetes mellitus increases 2 times risk of 
diabetes mellitus, and the risk can increase up to 6 times if 
people have parents with diabetes. Estimates for the 
heritability of type 2 diabetes mellitus range between 25-
40% [29].  

Wardiah (2018) stated that having a family history could 
have 3,264 times risk of diabetes mellitus compared to those 
having no family history. A person is likely to have diabetes 
mellitus due to heredity. This happens because one of his 
family members (parents, grandfather, grandmother, uncle, 

aunt, and relatives) has diabetes mellitus. Heredity is not the 
only cause of diabetes mellitus, yet the connection between 
heredity and environmental factors is extremely important 
[16].  

E. The Relationship Between Dietary Patterns and
Diabetes Mellitus
The results showed that respondents having dietary

patterns at risk of diabetes had a tendency to develop 
diabetes mellitus. Dietary patterns had a significant 
relationship with the incidence of diabetes mellitus (ρ value 
0,002 < 0,05). The contingency coefficient (0,142) showed a 
very weak relationship between dietary patterns and the 
incidence of diabetes mellitus. The data showed that most 
respondents had dietary patterns at risk of diabetes mellitus 
(171 people, 71,2%), and a lot of respondents often 
consumed carbohydrate foods.  

In line with the research of Dolongseda (2017), patients 
with type 2 diabetes mellitus had good dietary patterns (29 
respondents, 38,7%) and bad dietary patterns (46 
respondents, 61,3%) [30]. Besides, Nuraini (2016) explained 
that there was a relationship between dietary patterns and 
type 2 diabetes mellitus [25]. Hariawan (2014) also stated 
that most respondents with type 2 diabetes mellitus had 
unhealthy dietary patterns leading to the risk factors in the 
incidence of diabetes mellitus [31]. Gillani (2018) also 
mentioned that uncontrolled eating behavior showed a 
significant effect on type 2 diabetes mellitus (p = 0,001) 
[10].  

Researchers at Rutgers believe that high levels of 
fructose consumption have a supportive relationship for the 
development of type 2 diabetes mellitus. There is no doubt 
that nutrition is an important factor in the onset of type 2 
diabetes mellitus. A healthy and balanced daily diet need to 
be considered to maintain ideal body weight. An appeal for 
balanced nutrition helps to prevent various diseases 
including preventing or slowing the onset of diabetes 
mellitus [32].  

Wardiah (2018) mentioned that people with dietary 
patterns more than 2.758 times could be at risk of having 
diabetes mellitus compared to those with adequate or less 
dietary patterns. Dietary patterns are useful to control the 
amount and type of food to maintain health. Dietary patterns 
as one of the irreversible risk factors are closely related to 
diabetes mellitus. People who cannot control their dietary 
patterns will be more susceptible to disease than those who 
are careful in consuming food. Excessive eating can cause 
sugar and fat in the body accumulating excessively thereby 
increasing the risk of developing diabetes mellitus. The 
recommended amount of carbohydrates for people with 
diabetes mellitus is 45-68% of the total calories in the diet 
[16].  

Regulating dietary patterns such as a healthy diet with 
balanced nutrition, is very important to control blood sugar, 
whereas people with diabetes mellitus still like consuming 
sweet foods or drinks. Regulating carbohydrate intake is also 
important for diabetes mellitus patients, and the 
recommended carbohydrate foods are foods containing fiber. 
In consuming foods, several things should be considered; the 
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right diet with the right amount of carbohydrates at each 
meal, types of food, and eating schedule to control ideal 
body weight or maintain balanced body weight. Changing 
healthy lifestyles, especially dietary patterns is not easy. 
People with diabetes mellitus who like consuming sweet 
foods should change their eating habits. It is necessary to 
start consuming low-sugar foods/drinks by reducing the dose 
and frequency e.g. someone who usually drinks tea (3-4 
times a day) should reduce the frequency of tea consumption 
(1-2 times a day) and reduce sugar intake. This should be 
also applied to rice intake and other eating habits [16].  

Idris (2014) stated that the intake of energy, 
carbohydrates, and fats was less associated with 
uncontrolled blood sugar levels in patients with type 2 
diabetes mellitus while protein intake was not related to 
blood sugar levels. The consumption of sugary food and 
processed foods was not related to blood sugar levels of 
patients with type 2 diabetes mellitus, whereas low intake of 
vegetables and fruit was related to uncontrolled levels of 
blood sugar levels in patients with type 2 diabetes mellitus. 
The schedule in eating meals on patients with type 2 
diabetes mellitus was not related to blood sugar levels. The 
amount of glycemic load for low food intake was associated 
with uncontrolled blood sugar levels in patients with type 2  

diabetes mellitus [33]. 
Nur (2016) stated that the consumption of sweets and 

fatty foods was significantly related to the incidence of 
diabetes mellitus. However, the chance of developing 
diabetes mellitus was smaller; sweet foods could have a risk 
of 0,38 and fatty foods could have a risk of 0,37. The 
consumption of salty foods could be at risk of developing 
diabetes mellitus of 2,62 times. Salty foods contain high 
sodium leading to the risk of hypertension. At this point, 
hypertension becomes a risk factor for diabetes mellitus 
[14].  

On the other hand, Wandansari (2013) stated that there 
was no relationship between dietary patterns and the 
incidence of type 2 diabetes mellitus. The result indicated 
that most of respondents never control their dietary patterns 
[34].  

V. CONCLUSION
This study revealed that there was a relationship between 

respondents’ characteristics (age, level of education, 
employment status) and dietary patterns to the incidence of 
diabetes mellitus. However, there was no relationship 
between family history and diabetes mellitus. Health 
workers should provide appropriate information and 
education to the community about diabetes mellitus such as 
improving lifestyles, managing dietary patterns, and 
exercising regularly. Taking regular diabetes mellitus 
screening checks is also important.  
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