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ABSTRACT 
Indonesia was ranked the ten most prevalent diseases diabetus mellitus. One treatment of 

diabetes is through exercise. Progressive Muscle Relaxation is a form of mind-body therapy based on the 
sympathetic and parasympathetic nervous system. The research to determine the effect of progressive 
muscle relaxation exercises on blood sugar levels. This study is a quasi eksprerimen with pre and post 
with the control group. Number of respondents overall 30 who were divided into intervention and control 
groups. This research was conducted on people at risk of diabetus in Purwojati part of Central Java. 
Analysis of the results of research using frequency distribution and Wilcoxon test. There were significant 
differences in pre and post workout with p value in the intervention group p: 0.001. There is no 
significant difference in the pre and post in the control group, with p: 0.291. Progressive muscle 
relaxation exercise will produce muscle becomes more active and increased permeability of the 
membrane and consequently an increase in blood flow capillary membrane more open. Insulin receptors 
are more active in the use of energy by muscles derived from the use of glucose and fatty acids into 
muscle glycogen. Progressive muscle relaxation exercise using 15 movement and at least 15 minutes for 
three days can increase muscle activity and thus improve blood sugar metabolism effect blood glucose 
levels will decrease significantly. 
Keywords ; Diabetus mellitus, Progressive Muscle Relaxation, Blood Sugar Levels 

 
 
INTRODUCTION 

The main pillar in the management diabetus Mellitus is education, regulation of diet, exercise, 
medication, blood sugar control (ADA 2015). A nurse is obliged to provide nursing care independently so 
that patients with diabetes can live a normal life and not experience complications resulting from high 
blood sugar levels. Intervention in patients with type 2 diabetes through exercise progressive muscle 
relaxation (PMR) is a form of mind-body therapy in the management based on the sympathetic and 
parasympathetic nervous system. PMR is a muscle relaxant which consists of 15 movements that aim to 
get relaxation in the muscles. PMR will relax the muscles, inhibiting feedback pathways stressor and 
reinforce positive attitude. 

 
Roberts et al (2013) says that physical activity greatly affect the metabolic system, including the 

production of insulin that affect blood sugar levels. The opinion was strengthened by the results of 
Chauduri et al (2014) Progressive muscle exercises can improve the stress and improve the quality of life 
that will make pancreas produce more insulin. Mashudi study (2011) showed that patients with diabetes 
mellitus by PMR exercise three times a week has a significant influence on the decrease in blood glucose 
levels of patients with diabetes mellitus. 

 
Research by Kaviani (2014) of the 58 patients with gestational diabetes interventions exercise 

PMR for 3 times the exercise for 45 minutes there are differences in the levels of fasting blood sugar, 2-
hour postprandial blood sugar, blood pressure systolic and diastolic compared to the control group with p 
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<0.001. Based on this background researchers interested in conducting research effectiveness of 
progressive muscle relaxation exercises to decrease blood sugar levels. 

 
METHOD 

 
The Research quasi eksprerimen with pre and post with the control group. The research method 

to compare two groups of intervention and control. Measurement of blood sugar levels performed before 
exercise and after exercise (Notoatmojo, 2005). Inclusion criteria for this study are members 
muhammadiyah purwojati region with a body mass index above normal. Sampling was done by 
consecutive techniques. According Sastroasmoro (2006) concecutif sampling is a type of non-sampling 
probabilitis the nicest and most often performed in clinical studies 

 
Samples taken in this study is based on inclusion and exclusion criteria were to be the subject of 

research. Total counting a sample of 30 respondents were divided into two for the control group and the 
intervention group. Univariate data presentation to describe the characteristics of each respondent either 
intervention or control group. Numerical data (age and Blood glucose levels) used the mean, median, 
standard deviation, min, max. Categorical data (gender, long-suffering) will be described with 
percentages. Bivariate analysis using non-parametric test for normality test results data obtained P <0.05 
using the Mann Whitney test to discern changes in blood sugar levels between the intervention group and 
the control group. 

 
 

RESULTS 
 
The results of this study prove that progressive muscle relaxation exercises effect on blood sugar 

levels drop. On the table are described in the intervention group p = 0.001. in the control group p value: 
0.291. 
 

Table 1. The frequency distribution 
 

Variable Intervention % Control % Total 
Gender 
Male 
Female 
Total 

 
8 
7 
15 

 
53.3 
46.7 
100 

 
6 
9 

15 

 
40 
60 
100 

 
14 
16 
30 

Age 
30-40 
41-50 
51-60 
61-70 
71-80 
Total 

 
1 
2 
8 
3 
1 
15 

 
6.7 
13.3 
53.3 
20 
6.7 
100 

 
3 
2 
9 
- 
1 

15 

 
20 

13.3 
60 
- 

6.7 
100 

 
4 
4 
17 
3 
2 
30 

Education 
PS 
JHS 
SHS 
College 
no education 

 
10 
2 
1 
1 
1 

 
66.7 
13.3 
6.7 
6.7 
6.7 

 
9 
2 
2 
- 
2 

 
60 

13.3 
13.3 

- 
13.3 

 
19 
4 
3 
1 
3 
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Total 15 100 15 100 30 
Work 
retired 
farmer 
entrepreneur 
no job 
Total 

 
1 
9 
3 
2 
15 

 
6.7 
60 
20 

13.3 
100 

 
- 
6 
4 
5 

15 

 
- 

40 
      26.7 
      33.3 

100 

 
1 
15 
7 
7 
30 

 
Table 2. Blood Sugar Levels before and after given a progressive muscle relaxation exercise 
 

Kel N Variabel Mean SD Min-Max CI 
Intv 15 BSLpre 

BSL post 
154.80 
137.40 

53.675 
46.289 

90-264 
87-210 

125.08-184.52 
117.19-158.81 

Control 15 BSL pre 
BSLpost 

137 
138 

40.315 
37.573 

72-239 
80-230 

114.67-159.33 
117.19-158.81 

 
 
Table 3. Differences in blood sugar levels before and after exercise 
 

 Total Variabel Mean Z P value 
Intervention 15 BSL pre dan post 8 -3.412a    .001* 
     
Control 15 BSL pre dan post 8.30 -1.056a    .291 
     

 
Described in Table 1 note that the characteristics of respondents by sex Most were female 

(53.3%) and respondents aged over half are in the range of 51-60 years as many as 17 people (56.66%). 
Elementary education most of the respondents (63.33%), half the respondents work is a farmer by (50%). 

 
The average blood sugar levels in Table 2 in the intervention group before practice with value SD 

53 675 154.80 while the average GDS after practice with value SD 46 289 137.40. Average blood sugar 
during the first day of the control group with a value of SD 40 315 138 and on the third day 138 with a 
value of 37 573 SD. Very clear on table 3 random blood sugar levels in the intervension group 
p value: 0.001. Random blood sugar levels in the control group p value: 0.291. 

 
DISCUSSION 
 

Increased incidence of diabetes with age, especially at the age of 40 years because at that age 
Began an increase of intolenrance glucose. Their aging process causes reduced ability of β cells in the 
pancreas to produce insulin (Sunjaya, 2009). In older people there is a decrease in the activity of 
mitochondria in muscle cells by 35% and is associated with increased levels of fat in the muscle by 30% 
and lead to insulin resistance. 

 
The results are consistent with research conducted by Figueira et al (2013) on patients with type 2 

diabetes aged 56 years by doing aerobic exercises for 3 days. Results of measurement of fasting glycemia 
baseline was 139 ± 05 mg / dL and 7.9 ± 0.7% HbA1c glucose levels decreased immediately after aerobic 
by 16% and last for approximately 3 hours. These results are comparable with studies Retno (2012), 
which uses exercises with gymnastic diabetes that results can improve insulin sensitivity in the muscles 
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and liver that can lead to a decrease in the dose of drugs hypoglycaemic oral or insulin required the 
person, lipid profiles also tended improved if the physical exercise. 

 
Research by Rynders et al (2014) mentions that in adultsprediabetik, regular exercise has an 

immediate effect and intensity depending on the improvement of postprandial glycemia and insulin 
sensitivity. Comparable to research Mikus et al (2011) on patients with type 2 diabetes by doing exercises 
for 7 days with a treadmill and exercise bike (60 minutes / day), although the results of fasting glucose 
and insulin did not differ significantly after 7 days of practice but the entire body's sensitivity insulin 
(insulin sensitivity index) increased (p <0.05). The conclusion of this research is exercise on a treadmill 
and cycling for 7 days not only improves insulin sensitivity but also increase the blood flow of an artery 
in patients with type 2 diabetes. 

 
Other research supports is research Widia (2013) who studied the effect of exercise on diabetic 

patient's blood sugar level drops diabetes mellitus. The results showed an average blood sugar level is 
272.4mg / dL and after gymnastics diabetes decreased by an average of blood sugar levels 257.04mg / dL. 
Yardley et al (2012) also conducted a study of twelve people with type 1 diabetes (HbA1c 7.1 ± 1.0%) 
interventions for aerobic exercise for 45 minutes before 45 minutes of endurance exercise (three sets of 
eight, seven drills different) plasma glucose were measured during exercise and 60 minutes after exercise. 
interstitial glucose was measured by continuous glucose monitoring 24 hours before, during, and 24 hours 
after exercise. The results showed a significant decrease in blood glucose levels with p = 0.006 after 45 
minutes of exercise. 

 
During doing gymnastics diabetes, exercise and practice progressive muscle relaxation on a 

regular basis would result in muscles become more active and an increase in membrane permeability and 
an increase in blood flow consequently capillary membrane more open and more insulin receptor is 
activated and a shift in energy use by muscle derived from fatty acids to glucose and muscle glycogen 
utilization (Soegondo, 2009). Exercise also useful in controlling blood glucose levels can lose weight and 
diabetes mellitus type 2. While doing gymnastics muscles will be more active so that usage will also 
increase blood sugar and cause a reduction in insulin requirements. 

 
Smeltzer& Bare (2010) said the purpose of relaxation exercises is to generate a response that can 

combat stress. Thus. when doing progressive muscle relaksaksi calm, relaxed and full of concentration 
(relaxation in) the tension and relaxation of muscles are trained for 30 minutes then the secretion of CRH 
(cotricotropin releasing hormone) and ACTH (adrenocorticotropic hormone) in the hypothalamus 
decreased. The second decline in secretion of these hormones cause the sympathetic nerve activity 
decrease and expenses decreased adrenaline and noradrenaline. Relaxation produced will result in a 
decrease in cortisol hormone that stimulates pancreatic automatically to produce insulin, so blood sugar 
levels decreased (Sherwood, 2011). 

 
CONCLUSION 
 

Progressive muscle relaxation exercises are performed regularly with minimal exercise for 15 
minutes can increase muscle activity and improves blood sugar metabolism in the body. The benefits of 
exercise progressive muscle relaxation (PMR) is lowered anxiety, oxygen consumption of the body, speed 
metabolism, including metabolism of sugar in the blood, respiratory rate, muscle tension, blood pressure 
systole and diastole, premature ventricular contraction and an increase in alpha wave brain. The authors 
found that relaxation exercises done regularly will be able to increase insulin secretion in the pancreas 
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and can lower blood sugar levels. The author recommended in patients with diabetus mellitus to always 
do physical exercise. 
 
Acknowledgment 
 

A deep gratitude was delivered to all survey respondens who were willing to contribute to this 
research and the institute for research and Community Service (LPPM) Universitas Muhammadiyah 
Purwokerto which has given an opportunity and provide funding in this study. Thanks to members 
Muhammadiyah Purwojati Region that has been willing to become respondents in this study 

 
 

REFERENCES 
 

Allen  JD, Stabler T, Kenjale AA. (2014). Diabetes status differentiates endothelial function and plasma 
nitrite response to exercise stress in peripheral arterial disease following supervised 
training,.Journal of diabetes and its complications. 2014;28(2):219-225. 
doi:10.1016/j.jdiacomp.2013.08.002. 

 
Adams OP. (2013). The impact of brief high-intensity exercise on blood glucose levels. Diabetes, 

Metabolic Syndrome and Obesity: Targets and Therapy. 2013;6:113-122. 
doi:10.2147/DMSO.S29222. 

 
American Diabetes Association (2015) Diagnosis and Classification of Diabetes Mellitus. Diabetes Care, 

38, 8-16. 
 
Ankrom, S., 2008. Progressive muscle relaxation can help you reduce anxiety and prevent panic, 

(Online),(http://panicdisoder.about.com/od/living, diaksestanggal 29 Desember 2015). 
 
Chaudhuri A, Ray M, Saldanha D, Bandopadhyay A. (2014). Effect of Progressive Muscle Relaxation in 

Female Health Care Professionals.Annals of Medical and Health Sciences Research. 
2014;4(5):791-795. doi:10.4103/2141-9248.141573. 

 
DiPietro, L., Gribok, A., Stevens, M. S., Hamm, L. F., &Rumpler, W. (2013). Three 15-min Bouts of 

Moderate Postmeal Walking Significantly Improves 24-h Glycemic Control in Older People at 
Risk for Impaired Glucose Tolerance. Diabetes Care, 36(10), 3262–3268. 
http://doi.org/10.2337/dc13-0084 

 
Fisher, L. (2012). When is diabetes distress clinically meaningful? Diabetes Care, 35, 259–264. Diakses 

20 Januari 2016, dari Google Scholar database.  
 
Figueira, F. R., Umpierre, D., Casali, K. R., Tetelbom, P. S., Henn, N. T., Ribeiro, J. P., &Schaan, B. D. 

(2013). Aerobic and Combined Exercise Sessions Reduce Glucose Variability in Type 2 
Diabetes: Crossover Randomized Trial. PLoS ONE, 8(3), e57733. 
http://doi.org/10.1371/journal.pone.0057733 

 
Gordon LA, Morrison EY, McGrowder DA. (2008). Effect of exercise therapy on lipid profile and 

oxidative stress indicators in patients with type 2 diabetes.BMC Complementary and Alternative 
Medicine. 2008;8:21. doi:10.1186/1472-6882-8-21. 

http://panicdisoder.about.com/od/living,
http://doi.org/10.2337/dc13-0084
http://doi.org/10.1371/journal.pone.0057733


 

 

Nur Isnaini, Dayat Trihadi, Kris Linggardini. The Effect Progressive Muscle Relaxation Exercise  
on Blood Sugar Levels. 

ISBN : 978-602-6697-16-5 
 

International Seminar on Psychology 2017, August 12th 2017 
Individual and Multi cultural Social Empowerment for Achieving Social Harmony | 72  

 

 
Herrington, S. J., Gee, D. L., Dow, S. D., Monosky, K. A., Davis, E., & Pritchett, K. L. (2012). 

Comparison of Glucose Monitoring Methods during Steady-State Exercise in Women.Nutrients, 
4(9), 1282–1292. http://doi.org/10.3390/nu4091282 

 
Holmstrup, M., Fairchild, T., Keslacy, S., Weinstock, R., &Kanaley, J. (2014). Multiple short bouts of 

exercise over 12-h period reduce glucose excursions more than an energy-matched single bout of 
exercise. Metabolism: Clinical and Experimental, 63(4), 510–519. 
http://doi.org/10.1016/j.metabol.2013.12.006 

 
Kaviani,M , Bahoosh, N, Azima, S, Asadi,N, Sharif, F, Sayadi, M. (2013). The Effect of Relaxation on 

Blood Sugar and Blood Pressure Changes ofWomen with Gestational Diabetes: a Randomized 
Control Trial 

 
Mashudi. (2011). Pengaruh progressive muscle relaxation terhadapkadargulaglukosadarahpasien 

diabetes mellitus tipe 2 dirumahsakitumumdaerahradenmattaherjambi,(Online), 
(http:lontar.ui.ac.id, diaksestanggal 8 Desember 2015) 

 
Mikus, C. R., Fairfax, S. T., Libla, J. L., Boyle, L. J., Vianna, L. C., Oberlin, D. J., … Thyfault, J. P. 

(2011). Seven days of aerobic exercise training improves conduit artery blood flow following 
glucose ingestion in patients with type 2 diabetes. Journal of Applied Physiology, 111(3), 657–
664. http://doi.org/10.1152/japplphysiol.00489.2011 

 
Mikus, C. R., Oberlin, D. J., Libla, J., Boyle, L. J., &Thyfault, J. P. (2012). Glycaemic control is 

improved by 7 days of aerobic exercise training in patients with type 2 diabetes. Diabetologia, 
55(5), 1417–1423. http://doi.org/10.1007/s00125-012-2490-8 

 
Ostler JE, Maurya SK, Dials J.(2014). Effects of insulin resistance on skeletal muscle growth and exercise 

capacity in type 2 diabetic mouse models. American Journal of Physiology - Endocrinology and 
Metabolism.;306(6):E592-E605. doi:10.1152/ajpendo.00277.2013. 

 
Pawlow L.A. & Jones, G.E. (2005). The impact of abbreviated progressive muscle relaxation on salivary 

cortisol and salivary immunoglobulin A (sIgA). Applied Psychophysiology and Biofeedback, 
30(4) : 375-387.  

 
PERKENI. (2011). KonsensusPengelolaandanPencegahan Diabetes MelitusTipe 2 di Indonesia. 
 
Roberts CK, Hevener AL, Barnard RJ. (2013). Metabolic Syndrome and Insulin Resistance: Underlying 

Causes and Modification by Exercise Training. Comprehensive Physiology. 2013;3(1):1-58. 
doi:10.1002/cphy.c110062. 

 
Rynders, C. A., Weltman, J. Y., Jiang, B., Breton, M., Patrie, J., Barrett, E. J., &Weltman, A. 

(2014).Effects of Exercise Intensity on Postprandial Improvement in Glucose Disposal and 
Insulin Sensitivity in Prediabetic Adults.The Journal of Clinical Endocrinology and Metabolism, 
99(1), 220–228. http://doi.org/10.1210/jc.2013-2687 

Smeltzer, Suzanne C & Bare, Brenda G. (2010). Brunner danSuddarth :Buku Ajar 
KeperawatanMedikalBedah. Philadelphia. EGC. 

http://doi.org/10.3390/nu4091282
http://doi.org/10.1016/j.metabol.2013.12.006
http://doi.org/10.1152/japplphysiol.00489.2011
http://doi.org/10.1007/s00125-012-2490-8
http://doi.org/10.1210/jc.2013-2687


 

 

Nur Isnaini, Dayat Trihadi, Kris Linggardini. The Effect Progressive Muscle Relaxation Exercise  
on Blood Sugar Levels. 

ISBN : 978-602-6697-16-5 
 

International Seminar on Psychology 2017, August 12th 2017 
Individual and Multi cultural Social Empowerment for Achieving Social Harmony | 73  

 

Sousa, V.D., &Zauszinewski, J.A. (2005). Relationship among self-care agency, self efficacy, self-care, 
and glycemic control. Research and Theory for Nursing Practice: An International Journal, 9(3), 
61-67.  

Terada, T., Friesen, A., Chahal, B. S., Bell, G. J., McCargar, L. J., &Boulé, N. G. (2013). Exploring the 
Variability in Acute Glycemic Responses to Exercise in Type 2 Diabetes. Journal of Diabetes 
Research, 2013, 591574.http://doi.org/10.1155/2013/591574 

 
Yildirim, Y.K., danFadiloglu, T., 2006. The effect of progressive muscle relaxation training on anxity 

levels and quality of life in dialysis patients. April 2, 2014, EDNA/ERCA journal 
 
Yardley, J. E., Kenny, G. P., Perkins, B. A., Riddell, M. C., Malcolm, J., Boulay, P., … Sigal, R. J. 

(2012). Effects of Performing Resistance Exercise Before Versus After Aerobic Exercise on 
Glycemia in Type 1 Diabetes. Diabetes Care, 35(4), 669–675. http://doi.org/10.2337/dc11-1844 

 
 
 
 

http://doi.org/10.1155/2013/591574
http://doi.org/10.2337/dc11-1844

