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Abstract

Background: Diabetes Melilltus (DM) is one serious chronic#iness. The proportion of incident
type 2 diabetes is 95% of the population of DM in the world. The prevalence of DM in Indonesia
showed an increase of 1.1% in 2007 to 2.1% of the population of DM in 2013, and the most cas-
es are Type 2 Diabetes Mellitus. Management of blood sugar levels can be conducted of phar-
macologic and nonpharmacologic. One of nonpharmacologic therapy is a complementary the-
rapy. Progressive musclaelaxation is part of a of complementary therapy which is a mind-
body therapy. Objective: This study aimed to measure the effectiveness of progressive muscle
relaxation of the blood sugar levels of patients with type 2 diabetes. Materials and Methods:
Quasi experiment with pre- and posttest randomized control group design, consisting of 48
samples, 24 samples 24 samples lahe treatment group and the control group. Subjects treated
group guided progressive muscle relaxation exercises 2 times a day for 3 consecutive days with
a duratio 25 - 30 minutes in one workout. Subjects of the control gna gave breathing
exercises. Results: There were significant diences between the average blood sugar levels
type 2 diabetes patients in tthe treatment group and the control group, with p value = 0.000
(p < 0.05). Conclusion: The progressive muscle relaxation is effective to reduce blood sugar
levels of patients with type 2 diabetes at Dr. Salamun Hospital and Advent Hospital in Ban-
dung.
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1. Introduction

At this time Diabetes Mellitus becomes one chronic disease which causes death, disability and disease prevalence
continues to increase. According to the International Diabetes Federation [ 1] the prevalence of the incidence of
diabetes l@litus in 2012 amounted to 371 million of the DM population in the world, where the proportion of
incidence of Type 2 diab§pimellitus is 95% of the population of DM in the world. WHO estimates that in 2030
%‘:nesia ranks —4 of'the number of people with diabetes in the world after the United States, China and India [2].
The prevalence of DM in Indonesia showed an increase of 1.1% in 2007 to 2.1% in 2013 [3]. Most cases are type
2 diabetes which covers 90% of the population of DM [4]. In Type 2 diabetes, there are two major problems as-
sociated with insulin including insulin resistance and deficiency of insulin. The number of insulin receptors on the
cell membrane is reduced at insulin resistance. This situation caused the amount of glucose entering the cells is
reduced, while the production of glucose by the liver continues to increase, causing hyperglycemia in type 2 di-
abetes [5]. Primary treatment of type 2 diabetes is to lose weight because insulin resistance is associated with
obesity. Exercise is an essential element also to raise the effectiveness of insulin. Oral hyperglycemic drug can be
added if diet and exercise do not successfully control blood sugar levels [5]. According Soegondo there are five
pillars of the management of DM in Indonesia: Diet, physical exercise, drugs that lower blood sugar levels,
education and self-monitoring of blood sugar [6]. Education includes management stress to control blood sugar
levels. As noted by Smeltzer and Bare that chronic hyperglycemia if not addressed will cause complications such
as retinopathy, microangiopathy, macroangiopathy and gangrene [5]. This complication is lethal for diabetes; for
example, termites can damage organs withglit any symptoms, so that diabetes mellitus is often called the “silent
killer”” [ 7]. Chronic hyperglycemia causes the patient to undergo treatment at the hospital for the management of
blood sugar levels and complaints arising from diseases that accompany it; this situation often makes patients
physical and mental stress; this can lead to increased blood sugar levels. In times of stress the body will release
hormones such as cortisol, catecholamines, glucagon and growth hormone. All four of these hormones increase
blood sugar levels and the amount of energy a lot more. When the increased cortisol secretion is in a stressful
situation, therefore, as a nurse in addition to pmvig collaborative actions nurses can also help patients improve
their ability to control blood sugar levels through progressive muscle relaxation. Relaxation training is needed to
lower blood sugar levels, or suppress the secretion of cortisol, wntmle; negative emotions and controlling diet
[8]. This study are type 2 DM patients with depression as a subject. Progressive muscle relaxation (PMR) me-
chanism can lower blood sugar levels in patients with type 2 diabetes are closely related to the stress experienced
by the patient, either physical or psychological stress. Stressful can increased the secretion of stress hormones such
as epinephrine, glucagon, cortisol at caused hyperglycemi [5]. Research Ghazavi et al. [9] showed that PMR given
to patients with diabetes can lower HbA1C levels. The results of this study explain that PMR can lower blood
sugar levels by raising the relaxed conditions. In this condition there is a change of nerve impulses in the afferent
pathways to the brain where inhibition of activation becomes. Changes in these nerve impulses cause the juice to
relax both physically and menfSlly, decreased heart rate, metabolic rate of the body to prevent an increase in blood
sugar levels. Relaxation is a form of mind body therapy (therapy minds and muscles of the body) in comple-
mentary and alternative therapies (Complementary Alternative Therapy (CAM) [10] is the treatment of non-
pharmacological which in its management based in the work of sympathetic and parasympathetic nerves. The
stress response is a closed feedback path between the muscles and the mind [11]. Assessment of stressors result
in muscle tension which sends stimulus to the brain and build a feedback path. The progressive muscle relaxa-
tion will inhibit the pathway by activating the parasympathetic nervous system works and manipulating the hy-
pothalamus through the concentration of the mind to remforce positive attitude, so the impulse stress on the hy-
pothalamus reduced. According to Jacobson describes that progressive muscle relaxation of response to the ten-
sions that led to a change in control of the autonomic nervous activity in the form of reduced function of oxygen,
respiratory rate, pulse rate, muscle tension, blood pressure and alpha waves [12]. Progressive muscle relaxation
exercise performed 20 - 30 minutes, once a day on a regular basis for one week. Some research suggests that
non-pharmacological approaches include relaxation techniques is an intervention that can be performed on pa-
tients with diabetes mellitus [13]. According Dunnning of complementary therapies to benefit patients with DM
can be improve reception conditions at this time, reduce stress, anxiety, depression, develop sustainable strate-
gies to prevent stress [ 14]. He also explained that the advantage of progressive muscle relaxation improve me-
tabolic control, lowering blood sugar, lowering catecholamines and autonomic nervous activity. After the relax-
ation of the patient will feel relaxed and comfortable condition, progressive relaxation can make the body and
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the mind becomes calm and relaxed [15]. Relaxation increase the secretion of endorphins and decreases the se-
cretion of adrenal hormones, in addition to improving blood circulation, and reduce stress and anxiety caused by
the emergence of a positive attitude due to increased brain function. Furthermore, we will control the balance of
blood sugar and blood pressure [ 16]. Research Ghazavi er al., showed that the progressive relaxation and mas-
sage lowered HbA1C levels of type 1 DM patients [9]. Khaviani ef al. study showed that the relaxation exercise
to lower blood sugar levels two hours pustpral?l with p value <0.001 [17]. Research Radarhonto et al. showed
that there is a progressive relaxation effect on the blood sugar level of patients with type 2 diabetes [ 18]. While
Mashudi study showed that the progressive muscle relaxation (PMR) is performed three times for one week to
give a significant effect on blood sugar level of patients with diabetes mellitus [19]. He also expg:ed that PMR
will provide optimal results when performed with a duration of 25 - 30 minute for once session. This study aims
to determine the effectiveness of progressive muscle relaxation of the blood sugar levels of patients with type 2
diabetes.

Resgrch Hypothesis

The progressive muscle relaxation effectively lower blood sugar levels of patients with type 2 diabetes.

2. Materials and Methods

This research is a “quasy Experimental with pre and post test randomized control group design”. Sample size of
48 is determined on the level of trust 0.05, 24 samples were divided Into experimental an control groups of 24
samples. The criteria for sample inclusion of the DMT2 patients were patients treated for the first time; patients
with a depression within a range of scores of 8 - 21; patients with a blood glucose level of >160 mg/dl; patients
not currently treated with any anti depressants; patients with no breathing and musculoskeletal problems; pa-
tients who were able to read and write; patients who had no hearing impairments; and patients who had never
been treated with progressive relaxation as well as those who were willing to join the training or exercice. This
study has been approved by the ethical committee of health polytechnic republic of Indonesia’s health ministry
majoring in nursing bandung, with No: 64/KEPK-PKKB/6/2015. Informed consent was done after the patient
agree to discussion on the benefits and steps of PMR. The research process begin by identifying patients with
type 2 diabetes are first admitted to hospital with blood sugar levels equal and above 160 mg/dl at the two study
sites. Further subjects are into 2 groups in order of acquisition where the subject was fisrt discovered (according
to criteria) into the treatment group, and the second subject to a control group, and so on. After the 1* blood
glucose measurements with accu check (pre test), the treatment group given exercise intervention progressive
muscle relaxation therapy with duration of 25 - 30 minutes in one workout, use the 14 movements of the body
[20]. At the time of exercise PMR, subject tutored by researchers. For accuracy of the duration of exercise, the
researchers use a timer. PMR exercises conducted over three consecutive days for 6 times every morning and
evening, after the training program is completed , do the 4™ blood glucose measurements with accu check
(post-test). Recently the subjects is also equipped with guide books progressive muscle relaxation exercises with
the hope to be able to perform independently.

The collected data were processed and analyzed gradually form of univariate and bivariate analysis. Univa-
riate analysis using frequency distribution and proportion, the mean standard deviation daan, while bivariate
analysis using the Wilcoxon test for each group and Mann Whitney test to tell the difference between the mea-
surement results in the treatment group and the control group.

3. Rggult
From Table 1, it can be concluded that the average age of respondents treatment groups of 59.1 years and the
average age of the respondents in the control group was (ayears.

From Table 2 it can be concluded that the treatment group and the control group mostly of 20 respondents
(83.3%) were female and the remaining 4 respondents (16.7%) were male.

From Table 3 it can be concluded that education in the treatment group more than halfis 13 respondents (54.2%)
are primary school graduates. In the control group of less than half (33.3%) graduated from yunior high school and
(20.8%) graduated from senior high school.

From Table 4 it can be concluded that the treatment group more than half of 15 respondents (62.5%) did not
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Table 1. ]ﬁtribmicm of respondents by age (in years).

roup Mean Median sD Min-Max
Treatment (n =24) 59.1 59 6.9 38-70
Control (n = 24) 61.1 63 7.0 41-70

Table 2. Distribution of respondents by sex.

o § Treatment (n = 24) Control (n =24)
ariable
f % f %
Gender
Male 4 16.7 4 16.7
Female 20 833 20 833
Total 24 100 24 100

Table 3. Distribution of respondents by education.

Treatment (n = 24) Control (n = 24)
Variable
f Yo f Yo
E not complete primary 3 12.5
Graduated from primary school 13 54.2 6 25
Graduated from yunior high school 6 25 8 333
Graduated from senior high school 3 12.5 5 20.8
Bachelor degree 2 83 2 8.3
Total 24 100 24 100
Table 4. Distribution of respondents by job.
u Treatment (n= 24) Control (n = 24)
ariable
f % ] %
Unemployment unfixed 15 62.5 18 75
Unemployment and fixed income (housewives) 4 16.7 4 16.7
Active and fixed income 2 83 1 4.2
Active and less predictable income 3 12.5 1 4.2
Total 24 100 24 100

work and was not fixed income. While in the control group most of which is 18 respondents (75%) did not work
a as not fixed income.

Based on Table 5 above it can be concluded that the treatment group average KGD before progressive muscle
relaxation was 262.00 mg/d] and average KGD after progressive muscle relaxation was 183.87 mg/dl, whereas the
control group average KGD before intervention was 151.41mg/dl, and average KGD after the intervention was
180 mg/dl.

Table 6 shows that in the treatment group after the Wilcoxon signed ranlast p value = 0.000 {p < 0.05), then
there is a significant difference between the average KGD b to after the progressive muscle relaxation. In the
control group after the Wilcoxon signed rank test p value = 0.000 (p < 0.05), meaning that there is a significant
difference between the avera GD before to after the intervention.

Table 7 shows that after a Mann-Whitney test, the value of p = 0.000 @ 0.03), meaning that there is a sig-
nificant difference between the average gap KGD type 2 diabetes patients 1n the treatment group and the control

group.
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Table 5. Average Pgod sugar levels (KGD) Patients with type 2 diabetes before and after progressive muscle relaxation be-
tween tﬁatment group and control group.

ariable Group Mean Median sD Min-Max
Blood Sugar Treatment (n = 24)

Before 262.00 239.00 100.08 140 - 528

After 18387 163.50 61.48 97-288

Control (n =24)
Before 151 .41 146.00 15.62 140 - 400

After 180.00 162.00 46.31 146 - 342

Table 6. Results analysis of average E%ood sugar patients with type 2 diabetes before and after progressive muscle relaxation
between treatment group and control group.

ariable Group Mean sD p Vale
Blood Sugar Treatment (n=24)
Before 262.00 100.08 0.000
After 183.87 61.48
Mean difference T8.12 66.48

Control (n = 24)

Before 151.4 15.62 0.000
After 180.0 46.3
Mean difference —28.58 43.78

Table 7. Difference average Elood sugar levels after intervention in patients with type 2 diabetes treatment group and control
group.

aariahle Group Mean difference sSD p Value
Treatment (n=24) 78.12 66.48 0.000
Blood Sugar
Control (n = 24) —28.58 4378

4. Discussion

Blood sugar levels can vary for each patient with type 2 diabetes, it is due to physical or emotional stress condi-
tions are different, someone h different response to the stress experienced. Fluctuating emotional state asso-
ciated with different abilities of patients with type 2 diabetes in a defense against stress. Under conditions of
emotional stress the body will release hormones that can increase blood sugar levels. Some research indicates that
emotional stress associated with the secretion of cortisol, catecholamines, glucagon and growth hormone [ 17]. All
four of these hormones increase blood sugar levels and a greater amount of ener lucose and lipids) more for
the cells, as the body’s response to stress. These conditions will be exacerbated if patients with type 2 diabetes are
not able to manage with good diet and exercise/sports regularly. Some research sugge sts that non-pharmacological
approaches include relaxation techniques is an intervention, which can be performed on patients with diabetes
mellitus [13]. Progressive muscle l‘claxaticas one of the non-pharmacological approach that allows the patient to
control the body’s response to stress [21]. Based on the results shown in Table 5 the previous section, the results
of the univariate analysis in the treatment group before the progressive muscle relaxation has a minimum value of
random blood glucose levels ¢wll 40 mg/dl and a maximum value of 528 mg/dl. This condition is unchanged after
progressive muscle relaxation 2 times a day for 3 consecutive days with a duration of 25 - 30 minutes at a time, the
value of at least 97 mg/dl and a maximum value of 288 mg/dl. In the control group before the relaxation breathing

()
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has a minimum value of random blood glucose levels of 140 mg /d]l and a maximum value of 400 mg/dl, after the
relaxation breathing minimum value of 146 mg /dl a maximum value of 342 mg/dl. Bivariate analysis is then
performed to determine the difference between tl erage blood sugar levels as before and after progressive
muscle relaxation in the treatment group and the average blood sugar levels before and after relaxation while
breathing in the control group. Bivariate analysis was also conducted to determine differences in the average
difference in blood sugbilllevels after progressive muscle relaxation during and after the relaxation breathing (in
the control gro The results of the bivariate analysis in Table 6 in previous sections, showed that the treatment
group and the cor group there were significant differences between the average KGD as before to after the
intervention with p value = 0.000 (p < 0.05), but the difference from the mean, it can be concluded that the
group given the progressive muscle relaxation better at lowering blood sugar levels of p: s with type 2 diabetes.
Subsequently bivariate analysis was conducted to determine differences in the average Pitference in blood sugar
levels after the intervention between the treatment group and the control group. The results of the analysis in
Table 7 in the previous section shows that the average difference in blood sugar levels after progressive mus
relaxation was 78.12 mg/dl, and the average difference after the relaxation breathing is —28.58 mg/dl. After the
Mann-Whitney test, the value of p = 0.000 (p 5), meaning that there is a significant difference between the
average gap KGD as type 2 diabetes patients in t atment group and the control group. The results showed that
VM progressive relaxation is effective in lowering blood sugar when patients with type 2 diabetes. Thesults are
consistent with research Winata ef al. [22], Radarhonto ef al. [18] and research Mashudi [19] that Progressive
Muscle Relaxation (PMR) can lower blood sugar levels of patients with type 2 diabetes. Other studies show
similar l‘esults,mnely research Ghazavi ef al. [9] showed that he progressive relaxation and massage lowered
HbA1C levels of patients with diabetes mellitus type 1. The results are also consistent with research Khaviani et
al. [ 171 showed that the relaxation exercise to lower blood §efar levels two hours postprandial. Research Hasai-
ni A also support the conclusion that this research through progressive muscle relaxation can lower blood sugar
levels (p value < 0f&Y) [23].

The mechanism of progressive muscle relaxation can lower blood sugar levels in diabetes patients is closely
related to the physical and psychologist stress experienced by patients. During stress hormones trigger increased
blood sm levels such as epinephrine, cortisol, glucagon, kotrikosteroid will increase. In@dition, the events of
the life of patients with type 2 diabetes are full of stress is associated with poor treatment of patients with type 2
diabetes such as diet, exercise, and medication use [6]. According to Jacobson in Soewondo , the tension has to
do with decreasing muscle fibers, while opponents of the tension is the absence of contractions [24]. Jacobson
found that the tense and relax muscle groups 16 and distinguish sensations of tension and relax, one can elimi-
nate muscle contraction and experiencing a sense of relaxation [24]. The relaxed state induced by progressive
muscle relaxation resulted in changes in the afferent pathways of nerve impulses to the brain which causes the
activation of becoming inhibition, occurred activation of the parasympathetic nervous system give rise to a se-
rene feeling of physical and mental decline; heart rate, body’s metabolic rate which in turn will lower blood
sugar levels. Progressive muscle relaxation exercise done regularly (2 times a day), with a duration of one
30-minute exercise can support the body's activity and can further enhance the uptake of blood sugar by the tis-
sue or cell. This was confirmed by Soewondo progressive relaxation impact on physiological responses and
mental changes simultaneously, physiologically progressive muscle relaxation can lower blood pressure, reduce
the frequency of the heart, reducing the need for oxygen, the brain will receive the optimal oxygen supply [24].
This condition causes the adrenal glands work becomes stable, the impact on blood sugar levels drop. Besides,
movement q;ense and relax the muscles bunch synonymous with physical exercise, according to researchers
assumption when this activity is done correctly and regularly can increase the uptake of glucose by cells. With
increasing intensity and duration of exercise, carbohydrate breakdown occurs more, so that the patient’s blood
sugar levels close to normal can DMPT?2 or stable.

@:0 nclusion

The conclusion of this study were: 1) There are significant differences the avera ge%ﬂd sugar levels of patients
with type 2 diabetes before and after progressive relaxation l@een the treatment group and the control group;
2) there are significant difference& average difference in blood sugar levels of patients with 2 diabetes
after progressive relaxation in the treatment group and the control group; 3) progressive relaxation 1s effective to
reduce blood sugar levels of patients with type 2 diabetes.
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