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ABSTRACT

Background: The high incidence rate of Diabetes Mellitus (DM) among Indonesian productive age
populationsignificantly affects the quality of the human capital in this country. Thus, itis highly necessary to
manage and to prevent the onset of DM by identifying its risk factors, both direct and indirect ones. One of
these factors is psychological stress, which triggers increased level of the body's fight-or-flight hormone
making the body release extra energy in the form of glucose and fat into cells. The long term psychological
stress prevents the insulin fromenabling the extra energy to be absorbed into the cells thereby leading the
glucose to build up in the blood. Therefore, it is important to identify the psychological stress in the attempt
to avoid the future incidence of DM. Objective: To determine the association between psychological stress
and risk of type 2 DM among male and female civil servants. Methods: A prospective cohort study was
conductedin 190 participants (aged 26-45 years) of six civil department services in Bukittinggi city, West
Sumatra Indonesia. Data were collected for 3 times measurements by using Depression, Anxiety, Stress
Scale (DASS)and Framingham Offspring Type 2 Diabetes Risk Score (FRS). The Spearman rho was used to
analyze the inferential statistic. Results: Result of the study showed there was a strong relationship between
psychological stress and the risk of type 2 DM at baseline (RR = 0.46 , p< .05) and the coefficient of
determinant showed 22%. Same as on 2nd and 3" measurements were found that the p-values are < .05,
while the determinant coefficient were 33% and 19%, respectively. Conclusion: The evidence reflected that
a long term stress or uncontrol psychological stress for a sufficiently long period might disturb insuline
regulation in the body, which in turn increases the risk of developing type 2 DM, especially on productive

aged.
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INTRODUCTION

The high incidenceof diabetes mellitus (DM) in
Indonesia potentially affects to the quality of future
human capital. The amount of health cost spent for a
minimum-standard DM care is estimated at 1.5 billion
rupiah per day or around 500 billion rupiah per year.
Therefore, it is highly necessary tomanage and to
prevent the incidence of DM by focusing on risk factors
that directly or indirectly cause it (PERKENI,
2015).DM is a chronic endocrine disorder triggered
bythe increased level of glucose in the blood. It has
been reported that most (approximately 90%) of the
total DM cases are type 2 DM (Widodo, 2012) and there
has been an increasing incidence of DM in
Indonesiaamong the productive age population

(Anggina, Ali, Pandhit, 2010). WHO (2017) predicts
the number of people with DM in Indonesia will
increase from 8.4 million to around 21.3 million in
2030. Furthermore, it can be estimated that around 50%
people with DM areundiagnosed in Indonesia.

There were two types of DM risk factors,modifiable
risk factors including diet, resting patterns, activity
patterns, and stress management and non-modifiable
factors such as age, gender, history of DM in the
family(Isnaini & Ratnasari, 2012). American Diabetic
Association (ADA)stated thatpsychological stress as
one of modifiable risk factor of DM should be a great
concern to prevent the occurrence of type 2 DM in the
future (ADA,2017).

It is almost impossible to avoid psychological stress in
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the daily life due to every daily activity that may lead
stress with different extentsuch as marriage, work,
health, or financial problems (Siregar & Hidajat, 2017).
Ideally, human body can tolerate with physical,
emotional, or mental stress for a limited lenghth of
time,so the expreriances of psychological stress in long
period contributes the occurance of certain disease,
including type 2 DM.

Previous study found that people who experienced
psychological stress frequently was more likely to
develop type 2 diabetes melitus in the future (Errikson,
et al., 2008). Anotherstudy also found that people with
high level of psychological stress was 33% more likely
to experience metabolic disorders including type 2 DM
rather than those with low level ofpsychological stres.
Psychological stress triggers increased levels of the
body's fight-or-flight hormone which causes the body
to release extra energy in the form of glucose and fat for
cells. These cells are then provoked to help the body
avoid harm. However, this fight-or-flight response
among people who are at risk for type 2 DM may not
work properly. The constant psychological stress will
hinder the insulin to allow the extra energy to be
absorbed into the cells thereby leading the glucose to
build up in the blood.

Objective

This study aims to analyze and compare psychological
stress levels with long-term risk of type 2DMamong
productive aged who working at civil department
services over 3 time periods.

METHODOLOGY
Study Design

This studywas useda prospective cohort design. The
participants were recruited fromsix civil department
Bukittinggi City, West Sumatra, Indonesia from
Februari to September 2020.The inclusion criteria were
(1) age 26-45 years (2) agreed to be a respondent, the
exclusion criteria were (1)have diagnosed Diaebetes
Mellitus, (2) have a cognitive or hearing impairment.

Sample

The sample size was calculated by using a cohort

sample calculation formula to test the hypothesis
against the relative risk. The sample was obtained as
many as 190 people.Stratified random sampling
technique was performed to selecting the participant of
each civil department services in this atudy.

Measurements

The instrument that has been used in this study
including 1)DASS (Depression, Anxiety, Stress Scale).
This tool was adopted from Lovibond (1995) which
consisted of 42 items to asses and determine the level of
psychological stress, and2) FRS (Framingham
Offspring Type 2 Diabetes Risk Score) by Virtanen, et
al.(2014) which consisted of six indicators to assess
long-term risk of type 2 DM in this study.

Data Collection

Data were collected for three times, on February 2020
asthe base line, then on June and September as the
follow up data.

Analysis

Descriptive statistics were used to analyze and describe
demographic characteristics of the participants.
Spearmen rho was performed to detect any significant
relationship between the variables.

RESULTS

The demographic data of the participants were shown in
Table.1. Result of the study showed psychological
stress in high category is more prevalent in women than
men in the average age of 39.39 years old. In addition,
the stress (low, moderate or high) is more prevalent in
the group of respondents who are not married than those
married. Meanwhile, seen from the educational level,
the incidence of stress is more prevalent in the group of
senior high school graduates than those of the college.
Finally, seen from the category of occupational position
and employment length, the respondents with structural
positions have been in high catagory of psychological
stress than functional positions. The average of
respondents' working experience for high category is
17.67 years
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Tabel 1: Characteristics and levels of psychological stress at baseline February 2020 (N=190)

Level of Psychological Stress
normal (n=117) low (n=51) moderate (n=16) high (n=6)
f % f % f % f %
Age, mean (SD) M=39.62 | SD=5,58 | M=39.39 | SD=4,39 | M=40,13 | SD=4,22 M =39 SD =4,94
Sex
Male 41 58,6% 22 31.4% 3 4.3% 4 5.7%
Female 76 63.3% 29 24.2% 13 10,8% 2 17%
Marriage status
Marriage 14 82,4% 3 17,6% 0 0 0 0
Unmariage 103 59,5 48 27,7% 16 9.2% 6 3,5%
Level of education
Higher education 47 62,7% 20 26,7% 7 9,3% 5 43%
Primary education 70 60,9% 31 27% 9 7.8% 5 4,3%
Job Position
Structural 97 68,3% 38 26,8% 6 42% 1 0,7%
Fungsional 20 41,7% 13 27,1% 10 20,8% 5 10,4%
Working experience M=17,71 | SD=8,27 | M=17,53 | SD=7,15 | M=15,95 | SD =624 M =17,67 SD =6,86

Then, the comparison of psychological stress levels with
component risk factors of Type 2 DM were shown in Table
2. Result of study showed thatthe average of fasting
glucose is 95.91 in normal situation (not stress) and 157.17
in high level category. Similary,the different tren is also
found in the respondents' average BMI depending on their
level of psychological stress (normal, low, moderate or

high), in which the heavier the stress the higher the BMI.
Furthermore, related to HDL levels, the table shows that
the heavier the stress, the higher the HDL value.
Triglyceride levels howed that the higher the stress level,
the higher the triglyceride level. Furthermore, regarding
systole and diastole level, the table indicates that the higher
the stress level, the higher the systole and diastolic values.

Table 2: Comparison of Psychological stress levels with component risk factors of Type 2 DM based on FRS at

baseline February 2020 (N = 190)

FRS

Level of Fasting Glucose BMI HDL-C Level Parental history of Triglycerida Level BP (Sistole) BP(Diastole)
Psychologi DM

cal Stress

Mean SD Mean SD Mean SD Yes No Mean SD Mean SD Mean SD

Normal 95,91 11,59 27,95 1,45 55,34 8,66 | 77(65,8%) | 37(31,6)| 131,50 20,56 129,97 13,60 83,39 4,96
Low 112,43 32,45 28,17 1,48 56,84 8,25 35 (68,6) 16 31,4) | 12527 18,13 125,24 16,11 81,63 5,30
Moderate 109,75 12,11 27,63 1,36 58,75 5,36 11 (68,8) 5(31,3) 122,19 17,23 127,19 6,92 82,63 3,98
High 157,17 87,3 28,18 1,72 60,17 2,71 1(16,7%) 5(83,3) 135,97 17,84 133,17 8,91 84,67 3,20

Furthermore,therelationship between psychological stress
and the risk of type 2 DM (table 3) showed that there is a
relationship between psychological stress and the risk of
developing type 2 diabetes mellitus in whichthe first
measurement obtained p-value = 0.000, RR = 0.464 and
coefficient of determinant = 22%. Thus, there is a

significant relationship of psychological stress and the risk
of type 2 diabetes mellitus. Likewise,onthe 2nd and 3rd
measurements,the obtained p value = 0.000, RR = 0.576,
the determinant coefficient of 33% for 2nd test and the
obtained p value is also 0.000 with RR = 0.434, the
determinant coefficient of 19% for the 3rd test.
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Table 3.The Relationship between Psychological Stress and the Risk of Type 2 DM

Level of Psychological Risk of Type 2 Diabetes Melitus P value RR D
Stress: Low Moderate High
1%t Measurement I (n=190)
Normal 44 (54.3%) 37 (45.7%) 0 (0%)
Low 4(12,1%) 28 (84,8%) 1(3.0%) 0,000 0464 .
Moderate 1 (8.3%) 10 (83.3%) 1 (8.3%) : '
High 0 (0%) 4 (80%) 1(20%)
2" Measurement (n=184)
Normal 54 (58,1%) 38 (40,9%) 1(1,1%)
Low 1 (4.0%) 23 (92.0%) 1 (4.0%) 0,000 0576 0,
Moderate 1 (1.6%) 61 (96.8%) 1 (1.6%)
High 0 (0%) 2 (66.7%) 1(33.3%)
3rd Measurement 111 (n=182)
Normal 85 (91.4%) 8 (8.6%) 0 (0%)
Low 19 (86.4%) 2 (9.1%) 1(4.5%)
Moderate 28 (52.8%) 19 (35.8%) 6 (11.3%) 0.000 0.434 19%
High 1(7.1%) 6 (42.9%) 7 (50.0%)
DISCUSSION The increased cortisol levels increases serum levels of

Study showed that there is a contradictsbetween theories
and the result about HDL-c levels. Result of study
showed that the heavier the stress, the higher the HDL
value. Then, this is also applying to trygliceride levels
that the higher the stress level, the higher the triglyceride
level.

HDL or High Density Lipoprotein is a lipoprotein that
contains more protein and less fat, which functions as a
cholesterol carrier from the tissues to the liver for
metabolic processes. HDL is also referred to as good fat
(Ridayani, Santri, & Naim (2018). Several studies have
linked individuals' stress response with HDL, LDL, and
triglyceride level. The study by Marcondes, ef al.,
(2018) states that the increased cortisol levels due to
stress can increase serum levels of total cholesterol,
LDL, triglycerides but decrease HDL serum levels
(Yoo, H. &Franke, WD (2010).As for triglyceride level,
the table showed that the higher the stress level, the
higher the triglyceride level. This is relevant with many
studies explain that the relationship of psychological
stress and increased lipid metabolism. Marcondes, et al.,
(2019) states that the increase in basal cortisol
concentrations and variability of circadian cortisol
among respondents with stress causes dyslipidemia.

total cholesterol, LDL, triglycerides, and decreases
HDL level. Furthermore, regarding systole and diastole
level, the table indicates that the higher the stress level,
the higher the systole and diastolic values.

Chronic stress triggers changes in the immune system.
Activation of the immune system provokes
neuroendocrine and neurotransmitter changes
(Heraclides et al., 2009). Stress causes an
overproduction of cortisol, a hormone that counteracts
the effects of insulin and causes high blood sugar level.
If a person experiences severe stress for a long time,
thecortisol will increasesignificantly, and it will reduce
the body's sensitivity to insulin. Labindjang, Kadir, &
Salamanja's research (2015) states that stress is a factor
with an important effect on diabetes due to an increase
in stress hormones increasing blood sugar levels.The
research by Harris, ef al., (2017) reveals that stress is a
strong risk factor for the occurrence of type 2 DM in the
future. The pathophysiological mechanisms to
explainthe relationship of psychological stress and
diabetes mellitus risk are direct neuroendocrine effect
(the fact that stress hormones such as cortisol and
adrenaline are against insulin regulation) and indirect
effect (e.g. stress can reduce mood to do exercise,
maintain diet and practice healthy lifestyle). Harris, et
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al., (2017) describe an Australian study which found
that women aged 25 and above with frequent
psychological stress experienced abnormal glucose
metabolism over five year periods.

However, the research by Sui, ef al., (2016) confirms
thatthe hypothesis “psychological stress increases the
risk of type 2 diabetes” cannot be proven. That the work
stress can increase the risk of type 2 diabetes in women
but not in men is proven only in the subgroup analysis.
This study also explains that in the future the occurrence
of type 2 diabetes will involve multiple factors instead
of one factor only.Another study suggests that the
relationship between psychosocial factors and type 2
diabetes may be complex. Long-term stress triggers the
body to produce the hormone epinephrine, also known
as adrenaline. The hormone epinephrine is usually
produced by the body as a physiological response to
danger, being attacked, and trying to survive. This
condition is called fight-or-flight response. Epinephrine
raises blood sugar by increasing the release of glucose
from glycogen. After that, epinephrine increases the
formation of glucose from amino acids or fats in the
body. When the amount of blood sugar increases
dramatically, the pancreas will automatically produce
insulin to control blood sugar. The failure of the
pancreas to produce insulin at this time and coupled with
a poor lifestyle, lack of exercise, long-term stress leads
to a series of metabolic diseases such as DM (Heraclides
etal.,2009)

CONCLUSIONS

The result showed that from3 measurements of the level
of psychological stress and the risk of type 2 diabetes
mellitus,it concluded stress has a relationship with the
risk of a person suffering from type 2 diabetes mellitus
in the next10 years. Research suggests that a person who
unable to control his stress for a sufficiently long period
of time may be at risk for developing type 2 diabetes
mellitus. Type 2 diabetes is preceded by a period of
marked changes in glucose regulation.
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