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ABSTRACT
There are two types of Diabetes Mellitus (DM), namely Type | DM and Type || DM. Type Il DM is caused by the
inability of the body to respond to insulin that is produced by the pancreas, thus resulting in an increase in blood
glucose levels. Eleven out of twenty workers at the Faculty of Public Health, Universitas Airlangga suffered from
Type Il DM. Observational research with a quantitative approach was conducted through a cross-sectional
approach. The population selected was 89 workers at the faculty. The samples were randomly selected with the
characteristics of having more than 45 years of age. There were significant variables between working behavior
and the incidence of Type Il DM including work, last education, and social support. Furthermore, there were
insignificant variables between working behavior and the incidence of Type Il DM including gender, age, family
members, frequency of exercise, behavior intention, personal autonomy, accessibility to information, and action
situation. In conclusion, individual’s latest education, employment, and social support had a significant

relationship with exercise behavior and the incidence of Type Il DM.
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INTRODUCTION

Diabetes  Mellitus (DM) is
categorized as the complex and chronic
disease because it requires medical
attention to control blood sugar (Soegondo,
2015). Diabetes mellitus is divided into two
types, namely Type | DM and Type || DM.
Type | DM causes abnormal insulin
production due to damage of the pancreatic
beta cells. One of the characteristics of Type
| DM is that insulin is not produced
according to the needs of the individual's
body due to genetic factors from birth
(Soegondo, 2015).

Meanwhile, Type Il DM is a
condition where the body cannot absorb
insulin effectively (N.G. and N.J. 2019).
This is due to an unhealthy lifestyle, i.e., a
lack of physical activity, smoking and poor
psychological  conditions  (Soegondo,
2015). According to all categories of DM
sufferers whose age is between 45-60 years,
90-95% of them suffer from Type 1l DM.
However, the trend began to shift to
productive ages as there was a significant

increase in the prevalence rate of DM from
6.9% in 2013 to 8.5% in 2018, or it reached
more than 16 million people (Indonesian
Ministry of Health, 2018). Humans in
general  will experience a drastic
physiological decline after the age of 40
(Muslim, 2018).

Moreover, families who have a
history of Type Il DM also have a greater
risk of 5-10 times of becoming diabetic
(Smeltzer, 2007). Additionally, an unstable
psychological condition has an influence on
the dietary consumption of individuals and
causes them to consume high-glucose
foods. It increases the body’s metabolism
and energy demand, which causes the
pancreas to work harder and decreases the
production of insulin (Smeltzer, 2007).

Based on the International
Federation of Diabetes (IDF) (2017), in
2014, the prevalence rate of DM was 8.3%
of all populations in the world and increased
to 387 million sufferers. In Southeast Asia,
there were 81 million people who suffer
from DM. The number of people with DM
was estimated to continue to increase from
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7% among those aged 20-79 years in 2010;
it will increase to 8.4% in 2030 (World
Health Organization, 2015). Indonesia is in
the 5th position for the highest population
of DM sufferers after China, India,
America, and Brazil, with a total of 5.81%
of the population suffering from DM
(International Federation of Diabetes (IDF),
2017).

Based on data from the Indonesian
Basic Health Research (2013), 30.4% of
people with DM were diagnosed, and
69.6% of people were free from DM. Of the
total population amounting to 176,689,336
individuals, a proportion of DM sufferers
over 15 years old was at 6.9%. Moreover,
93.1% of the population were undiagnosed
for DM. The data of Indonesian Basic
Health Research (2013) also stated that
1.1% DM sufferers were between 15-24
years old; 2.7% between 25-34 years old;
6.1% between 35-44 years old; 9.7%
between 45-54 years old; 11.5% between
55-64 vyears old; 13.2% between 65-74
years old; and 13.20% between 75 years and
over (Basic Health Research, 2013). The
data indicated that the number of DM
sufferers increased with age. This is directly
proportional to the statement from the
Indonesian  Society of Endocrinology
(2011) who stated that people over 45 years
of age will experience increasing glucose
intolerant to age. This is due to changes in
the body’s composition, decreased physical
activity, decreased tissue sensitivity to
insulin, or combination of the above to body
aging (lglay et al., 2007).

The Basic Health Research (2013)
mentioned DM is more likely to be suffered
by women as their risk of obtaining DM is
7.7%, while for men is 5.6%. This is
supported by Irawan's research (2010)
which states that women had a high risk for
DM as a woman's body is prone to a larger
increase in body mass index compared to
men. Women who have gone through
menopause or post menopause undergo
premenstrual syndrome, which causes them
to experience the spread of fat in the body.
The spread of fat in the body can easily be

accumulated  because of  hormonal
processes and puts women at a high risk of
suffering from DM. In Indonesia, 17.9
million people were at risk of suffering from
DM. Meanwhile, there were 10 million
people with DM in Indonesia (Basic Health
Research, 2013). The East Java province
was in the 10th place for the prevalence of
DM sufferers in Indonesia. Surabaya was
among the 9 cities for having a prevalence
of 6.8% DM sufferers of the population in
2012 or as many as 21,262 people (Basic
Health Research, 2013).

Workers in Surabaya have dense
working hours that are on average around
8.5 hours/day, which causes workers to skip
breakfast and physical activities (Fauzia,
Sari and Artini, 2013). Guidelines regarding
working hours are regulated in the Mayor of
Surabaya’s Regulation Number 21 of 2006
concerning Working Days and Hours for
Agencies in Surabaya. The guidelines state
that the effective hours of the week are from
07.30 am-04.00 pm with a break from 12.00
am-12.30 pm on Monday to Thursday and
from 07.30 am-03.00 pm with a break from
11.00 am-01.00 pm on Friday. Saturday
and Sunday are holidays, and thus most
workers cannot exercise 3-4 times a week.
Based on the age group, according to
Prasetyo’s study (2005), less than 70% of
individuals for the 5-19 age group
exercised, while less than 20% of those
aged 20-60 years did exercise. This showed
that there was a decrease in exercise activity
at the age of 20 vyears. Further, the
percentage of DM sufferers by occupation
was at 5.8% per 12,191 individuals (Basic
Health Research, 2013).

The health data on employees of the
Faculty of Public Health, Universitas
Airlangga shows that 11 out of 20 workers
suffered from DM in 2017 as recorded in
the Integrated Development Post (FKM UA
POSBINDU) Book. Besides, there were 8
female workers and 3 male ones who
suffered from DM according to their fasting
blood pressure. According to the World
Health Organization (2015), blood sugar
levels should be less than 110 for normal
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fasting, for pre-diabetes mellitus 110-125,
and for DM more than 126. This is
confirmed by Jelantik and Haryati (2014)
by stating that DM often affected more
women because they tended to have more
low-density lipoprotein (LDL) (which is
often called “bad cholesterol”), higher
triglycerides, and lower physical activities
than men.

According to Willett et al (2002),
exercise and proper diet can affect the
increase in DM cases in obese individuals.
Therefore, it is advised for people with DM
to exercise for 150 minutes/week. Sports
activities that can be done include moderate
aerobics (maximizing the heart to 50-70%)
and heavy aerobics for approximately 90
minutes/week maximizing the heart by
more than 70% and being conducted in 3-4
sessions per week (The Indonesian Society
of Endocrinology, 2011).

Physical activity or exercise is the
most influential activity towards the
successful management of DM (Utomo,
A.Y.S and Julianti, H.P, 2011, 2011). The
Faculty of Public Health, Universitas
Airlangga has carried out physical activities
such as gymnastics every Friday, but both
employees and educators rarely participate
in the agenda. Besides, the duration of
physical activity is not appropriate as it
should be 3-4 times a week. Exercise is an
important factor in DM handling as it also
maintains body weight, helps improve
insulin function in the body, keeps blood
pressure normal, and improves
psychological ~ well-being  (American
Diabetes Association, 2014). This is also
supported by the research of Fauzia, Sari
and Artini (2013) which found that out of a
total of 147 samples with DM, less than
50% exercised because of managing DM.
Human health behavior such as exercise has
many influencing factors, both internal and
external (Notoatmodjo, 2012).

Apart from exercise, dietary
patterns are also important for managing
Type 11 DM, for example, by not consuming
excess fat, sugar, having breakfast before 9
o'clock, and eating fruits and vegetables

(Indonesian Ministry of Health, 2014).
Dewi (2013) declared that inadequate
consumption of fruits and vegetables causes
less intake of fiber and magnesium, leading
to Type Il DM. Moreover, fat consumption
can increase more than 25% of fat content
in the blood (Indonesian Ministryof
Healthc, 2014).

Based on the theoretical analysis,
Snehandu B. Kar stated that healthy
behavior is influenced by a person's
intention to act (behavior intention), social
support, information, and facilities for
health  (accessibility to information),
personal autonomy in decision making and
action, and the possibility of individual to
act in a certain context (action situation).
Therefore, this study aimed to analyze a
relationship between exercise behavior and
the incidence of Type 2 DM among workers
at the Faculty of Public Health, Universitas
Airlangga.

METHODS

This study was conducted at the
Faculty of Public Health, Universitas
Airlangga, Surabaya, in May to June 2018.
It was an observational study with a
guantitative method and used a cross-
sectional approach. Primary data were
obtained through interview and
questionnaires sent directly to respondents.
The population was 89 workers over 45
years old at the Faculty of Public Health,
Universitas Airlangga, Surabaya. The
number consisted of staff and lecturers.
Then, 48 samples were obtained by using
the Slovin simple random sampling
technique when the population was
homogenous and had the same chance. The
criteria of the samples were divided into 2,
namely inclusion and exclusion. The
inclusion criteria for the respondents were
workers over 45 years old, actively
working, not sick, and willing to be
interviewed. Meanwhile, the exclusion
criteria for them were those less than 45
years old, not actively working, sick, and
unwilling to be interviewed.



Ninin Nuryantini Farid and Bagus Pratama Suwardono, The Relationship between Working... 211

The independent variables used
were worker characteristics, worker
exercise intentions and worker social
support. The workers also answered the
questionnaire with the categories of
strongly agree, agree, neutral, disagree, and
strongly disagree. The variables of access to
worker information and knowing workers'
decisions were discovered in the
questionnaire with yes and no categories.
While the dependent variable included
exercise behavior among the workers.

This study used a descriptive
analysis and statistical analysis. The
statistical analysis was conducted to
determine whether there was a relationship
between the research variables. Further, the
research test used Chi-square to determine
the existence of a relationship between
research variables. A significance result of
less than 0.05 suggested a relationship,
while no significant relationship would
result in a score of more than 0.05. Data
management was performed in editing,
scoring and tabulating processes. Editing
was done to complete each questionnaire
and ensure that all of the questions were
answered, otherwise it was necessary to re-
collect data from the respondents. Scoring
was done to assess each value to measure
the ability of the respondents. Tables were
also created according to the required
analysis. Before being conducted, this study
passed the ethics review with the ethical
number: 211-KEPK.

RESULTS

The distribution of the respondents
was based on several categories such as age,
family members, gender, latest education,
and employement status. The calculations
from 48 samples at the Faculty of Public
Health,  Universitas  Airlangga, are
explained in this section.

Table 1 shows that the age range of
respondents at the Faculty of Public Health,
Universitas Airlangga, had an average age
of 41-60 years. Ages of above 40 years fall
in the middle-age category, while those

aged 60-70 years are categorized as elderly
(World Health Organization, 2007). This
shows that the workers were classified
middle aged and elderly.

Table 1. Frequency Distribution of
Respondents by Age in 2018
Age Range Total Percentage
11-20 0 0%
21-30 0 0%
31-40 0 0%
41-50 20 41.67%
51-60 20 41.67%
> 60 8 16.66%
Total 48 100%
Table 2. Frequency Distribution of
Respondents by Family Member
in 2018
Family Total Percentage
members
<3 13 27.08%
>4 35 72.92%
Total 48 100%

Regarding family members, Table 2
indicates that the majority of the
respondents had > 4 family members
(72.92%). However, in regards to this study,
it is not only the quantity but the quality of
family members that can affect the
reminders between family members.

Table 3. Frequency Distribution of
Respondent by Gender in 2018

Gender Total Percentage
Male 26 54.17%
Female 22 45.83%
Total 48 100%

Viewed  from  gender, the
distribution of respondents was not
significantly different; there were 54.17%
males and 45.83% females. Based on
several studies, men may have a higher risk
for developing DM (L'Heveder and Nolan,
2013). Meanwhile, women may have a
higher risk of suffering from DM (Alghadir
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et al., 2014). These opposing views may
result from differences in the number or
condition of the respondents in each study.

Table 4. Frequency Distribution of
Respondents by Lastest
Education in 2018

Lastest education  Total Percentage
No school 0 0%
Elementary school 0 0%
Junior high school 0 0%
High school 11 22.92%
Associate Degree 3 0 0%
Bachelors 10 20.83%
Masters 9 18.75%
Doctorates 18 37.50%

Total 48 100%

For the latest education, the majority
of respondents obtained their Doctorate
Degree (37.50%), followed by high school
(22.92%). Therefore, when dealing with
DM, there is no similarity in perceptions
due to different levels of education.

Table 5. Frequency Distribution of
Respondents by Occupation in
2018
. Not
Employe Su:::erlng Suffering %
ment Diabetes from
Diabetes
Teacher 9 16 52.8%
0,
Employe 17 5 47.2%
es
Total 48 100%
Table 6. Frequency Distribution of

Respondents by Frequency of
Exercise in 2018

FExerC|se Total  Percentage

requency

Often 13 27.08%

Rarely 21 43.75%

Never 14 29.17%
Total 48 100%

There were 26 workers who
suffered from DM. Employees suffered
from DM more than educators. This is
related to knowledge and a work
environment that can affect their healthy
lifestyle.

Based on frequency of exercise,
Table 6 shows that the majority of them or
around 43.75% did sports 1-2 times per
week. According to the respondents who
rarely did sports, they usually fulfilled their
exercise needs by participating in
gymnastics every Friday at the Faculty of
Public Health, Universitas Airlangga.
Table 7. Frequency Distribution of
Respondents by Intention to
Exercise in 2018

Inéentlo_n to Total Percentage
Xercise
Good 23 47.92%
Bad 25 52.08%
Total 48 100%
Regarding  behavior  intention

(intention to exercise), 47.92% of the
respodnents had the intention to exercise
(see Table 7).

Table 8. Frequency Distribution of
Respondents by Social Support
in 2018
Social Total Percentage
Support
Good 30 62.50%
Bad 18 37.50%
Total 48 100%

In terms of social support from
family, co-workers, close friends, and
people around them, the majority of
workers received good social support
(62.50%). This showed that information
and emotional support can influence
individuals to behave positively because of
legitimacy or recognition from those around
them.



Ninin Nuryantini Farid and Bagus Pratama Suwardono, The Relationship between Working... 213

Table 9. Frequency Distribution of
Respondents by Accessibility to
Facilities and Information in

2018

Accessibility to

Facilities and Total Percentage
Information
Good 15 31.25%
Bad 33 68.75%
Total 48 100%
Table 9 illustrates that the

accessibility to facilities and information
among the respondents was still low. As
many as 68.75% of the respondents did not
have access to facilities and information.
Access to information related to sports and
ease of exercising outside and within the
office can affect an individuals’ exercise
behavior.

Table 10. Frequency Distribution of
Respondents by  Personal
Freedom in 2018

Pers_o_nal Total  Percentage
Decision
Good 7 14.59%
Bad 41 85.41%
Total 48 100%

Table 10 shows that personal
autonomy of the respondents was still low
(14.59%). This showed that the level of
education did not guarantee the making of
good personal decisions. Personal decisions
can affect the level of individual
compliance with choosing an action.

Table 11. Frequency Distribution of
Respondents by  Possible
Conditions in 2018

Cz?lfjsiltti)(l)ils Total Percentage
Good 24 50.00%
Bad 24 50.00%
Total 48 100%

For situation factors, situations that
allowed the respondents to prevent the
incidence of DM reached 50.00%.

DISCUSSION
Respondents’ Age

The results of the Chi-Square test
for age was 0.695, suggesting no significant
association with the incidence of DM. The
average human physical ability decreases
after the age of 40 years (Maryani, 2010).
Being overweight at the age of 45 years will
further increase the chance of suffering
from DM as it is related to the body's
insensitivity to insulin. The result of this
study is not in line with research conducted
by Widiantini and Tafal (2014) which found
that there was a relationship between age
and the incidence of DM. However, Wulan
and All, (2017) stated that there was no
significant relationship between age and the
incidence of DM. This is reinforced by
Retnowati and Satyabakti (2015) who
found that the quality of life or age of DM
sufferers had more impact due to chronic
conditions such as complications as the
main trigger.

Number of Family Members

The chi-square tes found that the
number of family members had no
relationship with the incidence of DM (p =
0.222). The number of family members did
not affect the incidence of DM, while
family support did. Family support consists
of the action, attitude and acceptance given
by family members to their family member
who suffers from the disease (Pieter and
Lubis, 2010). Support is obtained from the
closest people, such as parents, children,
husbands, wives, and others. It can be in the
form of information, attitudes, or material
(financial) support that makes the
individuals feel cared for and supported
(Wulan and All, 2017). Hence, the quality
aspect of family members through action
and support will have more impact
compared to the quantity of family
members.
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Gender Characteristics

Sex had no relationship with the
incidence of DM (p = 1.000), indicating that
both men and women were at risk for DM.
However, according to one respondent's
opinion, she had less time and energy
because apart from being a career woman,
she also managed households without the
help of an assistant. Therefore, she had less
opportunities to exercise to reduce the risk
of DM. A study by Herdianti (2017) also
explained that there was a relationship
between gender and the incidence of DM.
Nevertheless, according to research by
Jelantik and Haryati (2014) and Retnowati
and Satyabakti (2015), there was no
significant relationship between gender
characteristics and the incidence of DM.
Complementary diseases or complications
due to DM are more negatively impactful on
gender as male DM sufferers can become
impotent, and women may suffer form
vaginal infections (Handayani and Tandra,
2010).

Education Level

According to the chi-square results,
there was a relationship between the latest
education level and the incidence of DM (p
= 0.037). Education is an experience
undertaken to develop one's abilities and
quality of life. If the individual's education
improves, they would also be more able to
utilize the knowledge they have and
improve their skills (Syamsiah, 2011).
Individuals with higher education are more
capable of eating more nutritious and
healthier food and prefer health services
that prioritize prevention and medical care
(Papalia, Olds and Feldman, 2009). This is
in accordance with research of Cabral, Tahu
and Tage (c2016), which found that there
was a significant relationship between
education level and the incidence of DM.
One’s actions will be reflected on insights
she/he has as well as the cognitive domain
obtained from the educational process and
experience (Cabral, Tahu and Tage, 2016).

Employement

The current results found that more
teaching staff experienced DM as compared
to educators. There was a relationship
between work and the incidence of DM (p
= 0.019). This result is supported by
research of Mongisidi (2015) which stated
that work and diabetes mellitus were allied.
Grant et al. (2009) further found
unemployed individuals were more at risk
of developing DM due to the lack of
physical activity. This has an impact on the
body's metabolic processes as it does not
maximize calorie burn in the body.

Frequency of Exercise

Frequency of exercise, in turn, did
not have any relationship with the incidence
of DM (p = 0.962). The result of this study
is supported by Damayanti's study (2015)
which stated that physical activity was not
significantly related to the incidence of DM
and components of the blood glucose
metabolic syndrome. Conversely, Kriska,
Hawkins and Richardson (2008) concluded
that if a person did more activities such as
exercising, blood glucose levels could be
lower. The differences in previous studies
may be the result of physical activities that
meets the standards of frequency, duration,
intensity, and types of activity.

Behavior Intention

The chi-square test also displayed
no relationship between self-intention and
diabetes incidence (p = 1.000). Intention is
atendency to choose or not to do something,
in which individuals have full authority
over their decisions (Ajzen, 2005). Previous
research from Haskas (2018) also stated that
there was no relationship between intention
and DM control.

Social Support

The results indicated that there was
a relationship between social support and
the incidence of DM (p = 0.004). Social
support may involve financial support,
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information support, emotional support, and
others. Besides, previous research from
Akoit (2015) also stated that social support
could help individuals who suffered from
DM to control more their condition.
Likewise, if the social support is low, it will
also have an impact on the individual’s
physical activity (Akoit, 2015). It can also
be concluded that a lack of social support in
the surrounding environment results in a
lack of attention to perform sports or
physical activity, leading to a greater risk
for DM.

Accessbility to Information

The chi-square test results showed
no relationship between the accessbility to
facilities and information with the incidence
of DM (p = 0.310). The result of this study
IS not in accordance with the statement from
Rosa (2015), which found that information
support  i.e., giving advice and
disseminating information was considered
as assistance by families. Information
becomes a factor that influences knowledge
and cognition to form individual
actions/behaviors. Different results on this
variable may be caused by differences in the
level of education which influences
information acceptance and different
economic affordability in each individual.

Personal Autonomy

There was no relationship between
personal decision and the incidence of DM
(p = 0.223). Self-control will influence
decision making to carry out a behavior that
is purely of its will without the influence of
others (Evans et al. 2013). Hagger et al.
(2013)vity and diet. The different results
may be caused by differences in education
levels. The lower the level of education, the
more likely low the self-control. Therefore,
it may be easier for people to be influenced
by other parties.

Actionable Situations

The study indicated that there was
no relationship between possible actionable

situations and the incidence of DM (p =
0.772). Research of Essy Phitri et al. (2013)
stated that an attitude by itself could not be
manifested in the form of action. Even
though the individual had sufficient
knowledge, it could not ensure a positive
change in attitude. Attitudes, in turn, can be
a closed behavior, where changes cannot
necessarily be observed. Changes in attitude
can be manifested by personal freedom and
conditions that allow one of the facilities. A
study by Ajzen (c2005) concluded an
individual could feel being more able to
control their behavior if receiving
supporting factors rather than inhibiting
factors.

CONCLUSION

The DM status of the workers at the
Faculty of Public Health, Universitas
Airlangga was associated with education
levels and  employment  statuses.
Meanwhile, age, family members, gender
and frequency of exercise were not
associated with the incidence of DM.

The chi-square tests showed several
independent  variables i.e., behavior
intention, accessibility to information,
personal autonomy, and actionable situation
did not have a significant relationship with
the incidence of DM,. Meanwhile, social
support had an association with the
incidence of diabetes mellitus.

The academic community at the
Faculty of Public Health, Universitas
Airlangga, can take prevention measures
from DM by scheduling physical activities
indoors or outdoors every day for 10
minutes. Moreover, outbound activities and
family participation could be done to
prevent DM and support their family
members at risk of DM. Outbound activities
can also address family roles in DM self-
management.
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