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ABSTRACT 

Diabetes Mellitus is a chronic condition characterized by impaired insulin production, leading to hyperglycemia. 

Physically and psychologically, Diabetes Mellitus can cause stress and fluctuations in blood sugar levels. This 

application aims to determine the effect of Progressive Muscle Relaxation (PMR) on stress and blood sugar 

levels in Diabetes Mellitus patients through the evidenced based nursing practice. This study used a quasi-

experimental method with one group pretest posttest design. Data collection was carried out using the Diabetes 

Distress Scale (DDS-17) and blood sugar level measurements. Determination of the sample using purposive 

sampling of 25 Diabetes Mellitus patients. This study showed that there was a decrease in stress scores of 0.162 

points and a decrease in blood sugar levels of 8.12 mg/dl after the implementation of Progressive Muscle 

Relaxation for 3 days. Progressive Muscle Relaxation has been proven to be effective in reducing stress and 

blood sugar levels in patients with Diabetes Mellitus and can be used as an evidence-based intervention in 

nursing care for patients with Diabetes Mellitus. 
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INTRODUCTION 

Diabetes Mellitus (DM) is a chronic and long-term condition in which there is a metabolic 

disorder in the pancreas which causes the body to be unable to produce the insulin hormone, 

not enough or not effectively using insulin so that glucose cannot enter the cells and 

accumulates in the blood vessels called Hyperglycemia. The prevalence of Diabetes Mellitus 

is estimated to increase every year. The International Diabetes Federation estimates that the 

number of people with Diabetes Mellitus will increase by 46% in 2045. Globally, in 2030 it is 

estimated that the number of people with Diabetes Mellitus will be 643 million people and in 

2045 it will be 783 million people. Indonesia currently ranked 5th in the world with the 

number of people with Diabetes Mellitus as many as 19.5 million people (International 

Diabetes Federation, 2021). The results of Riskesdas Indonesia in 2018 show that 2,15% of 

the total population in Jakarta was reported with Diabetes Mellitus.  

Long-term hyperglycemia in Diabetes Mellitus causes oxidative stress which increases insulin 

resistance, thereby increasing blood sugar levels (Jones & Gwenin, 2021). Hyperglycemia in 

Diabetes Mellitus is also a factor in causing stress, known as Diabetes Distress. The demands 

of Diabetes Mellitus life can cause feelings of fear, discomfort, disappointment and even 

depression (Kalra Rakesh Sahay, 2018). Stress and increased blood sugar levels that are not 

handled properly can cause Diabetes Mellitus patients to experience other physical and 

psychological complications. Progressive Muscle Relaxation is a stress management 

intervention that can reduce stress and blood sugar levels. The relaxed condition that occurs 

causes changes in nerve impulses and provides a sense of psychological calm and reduces the 

body's metabolic rate in preventing an increase in blood sugar (Sulistyowati et al., 2021).  
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Many studies have shown that relaxation interventions have an effect on reducing physical 

and psychological stress. RCT research by (Toussaint et al., 2021) compared the effectiveness 

of PMR with other interventions such as Guided Imagery and deep breathing. The results of 

this research, PMR and Guided Imagery show a linear decrease in stress leading directly to 

physiological and psychological relaxation compared to Deep Breathing. Systematic review 

research from (Khir et al., 2024) also shows that 93% of the 31 articles analyzed stated that 

PMR can reduce stress. PMR had a larger effect size (0.51) compared to the stretching 

intervention. Meta-analysis research conducted by (Anaabawati et al., 2021) shows that 

Progressive Muscle Relaxation has a strong effect of 0.94 in reducing blood sugar levels 

compared to Cognitive Behavioral Therapy (p = 0.000). The decrease in blood sugar values 

was obtained by 80.47 (27.5%) from the average pre value of 292.07 mg/dl and decreased at 

post by 211.60 mg/dl. 

METHOD 

This study use a quasy-experimental method with a one group pretest posttest design and 25 

sample of Diabetes Mellitus Patients who hospitalized at Persahabatan Hospital Jakarta 

according to the inclusion and exclusion criteria. The demographic data consisted of 

respondent characteristics in the form of age, gender, duration of DM, complications and drug 

therapy. Data collected using the Diabetes Distress Scale (DDS-17) and capillary blood 

glucose test measurements carried out before and after Progressive Muscle Relaxation. This 

intervention is carried out by giving progressive muscle relaxation once a day (15-30 minutes) 

for 3 days with 13 muscle movements. The data obtained were then analyzed to determine the 

effect of Progressive Muscle Relaxation on stress and blood sugar levels. 

 

RESULT 

The search results obtained 5,440 articles which were then filtered and adjusted based on the 

assessment to produce 4 articles. The results were then analyzed by assessing the quality of 

the articles to determine one article as the main source of evidenced-based nursing practice. 

 

Table 1. 

Respondent characteristics in the form of gender, complications and drug therapy (n= 25) 
Variable f % 

Gender 

Male 

Female 

 

7 

18 

 

28 

72 

Complications 

Yes 

No 

 

15 

10 

 

60 

40 

Drug Therapy 

Insulin only 

Oral Antidiabetic (OAD) only 

Insulin and OAD 

There is no drug therapy 

 

19 

2 

2 

2 

 

76 

8 

8 

8 

Based on table 1, it shows that the majority of respondents were female as many as 18 

respondents (72%), had complications were 15 respondents (60%) and received insulin 

therapy were 19 respondents (76%). 

 

Table 2. 

Respondent characteristics in the form of age and duration of Diabetes Mellitus 

(n= 25) 

Variable Mean Min-Max SD 
95% CI 

Lower Upper 

Age 61.2 43 – 80 10.62 57.24 64.96 

Duration of DM 7.4 0 - 49 10.74 3.92 11.72 
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Based on table 2, The respondents' ages ranged from 43-80 years with an average age of 61 

years, the average duration of DM was 7.4 years with the lowest duration being 0 (only 

discovered during current treatment) and the longest being 49 years. 

 

Table 3. 

Value of stress and blood sugar levels before (Pretest) and after (Posttest) Progressive Muscle 

Relaxation 

Variables Mean Min-Max SD 
95% CI 

Lower Upper 

Stress 

Before  

After 

 

2.4 

2.24 

 

1 – 3 

1 - 4 

 

0.55 

0.61 

 

2.18 

2.01 

 

2.63 

2.48 

Blood Sugar Levels 

Before 

After 

 

174.72 

166.60 

 

117 – 237 

106 – 305 

 

39.78 

52.50 

 

159.61 

146.76 

 

190.27 

186.56 

Based on table 3, this study shows a decrease in stress and blood sugar levels after the 

application of Progressive Muscle Relaxation. The average stress before the application 

(pretest) was 2.4 while the average stress after the application (posttest) was 2.24. The 

average blood sugar level before the application (pretest) was 174.72 mg/dl, while the average 

blood sugar level after the application (posttest) was 166.60 mg/dl.  

 

Table 4. 

Paired T-test for Stress value 
Variable n Mean SD 95% CI P value 

Stress 25 0,162 0,295 0,04 – 0,28 0,011 

The results of the stress variable using the Paired T-test show that p value <0.05, namely 

0.011, indicating that there was a difference in the average stress value before and after the 

application of Progressive Muscle Relaxation with a mean decrease in stress value was 0.162.  

 

Table 5. 

Wilcoxon signed rank test for blood sugar level 
Variable f Negative 

Rank 

Positive 

Rank 

Ties P value 

Kadar Gula Darah 25 18 7 0 0,166 

The analysis of blood sugar level variables using the Wilcoxon signed rank test show that p 

value> 0.05, which is 0.166 that indicating that there is no significant difference in blood 

sugar levels between before and after the application of Progressive Muscle Relaxation. 

Negative Rank were 18, but there were Positive Rank or increased blood sugar level were 7, 

while Ties or the same blood sugar levels between before and after were 0. 

 

DISCUSSION 

Characteristics based on age 

The results of this study showed that the average age of respondents was 61 years with the 

youngest age is 43 years and the oldest age is 80 years. From the age distribution, it was 

found that respondents experienced moderate to severe distress and experienced fluctuations 

in blood sugar levels. These results are in line with research (Bhaskara et al., 2022) that 

Diabetes patients who in productive age (<56 years) and retired age (>56 years) mostly 

experience stress, Where at productive age 65.6% and 55% of Diabetics of retired age 

experienced stress. Age is also correlated with fluctuations in blood sugar levels (p value 

0.003) that blood sugar in the elderly (>65 years) shows a higher average value (compared to 

young age (18-35 years) (Giezenaar et al., 2020). 
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Age increases chronic inflammation in the elderly that effect insulin resistance. In addition, 

fat metabolism disorders caused by aging can increase the accumulation of free fatty acid 

concentrations in the blood which trigger insulin resistance (Ismail et al., 2021). Age also 

affects physical activity in Diabetics, according to research (Assah Berliana et al., 2023) 

people aged >40 years tend to be less active, lose weight, lose muscle mass and degenerative 

processes trigger progressive shrinkage of β cells which causes glucose intolerance. In 

addition, high blood glucose concentrations cause increased cross-linking of protein 

glycosylation which can increase tendon stiffness making it susceptible to contracture (Yudha 

Prakasa, 2020). For this reason, Progressive Muscle Relaxation is one of the muscle 

movement techniques that can be a physical activity and cause a relaxing effect on Diabetics. 

 

Characteristics based on gender 

In this application, the majority of respondents were female 18 respondents (72%) compared 

to males. The prevalence of late-diagnosed Diabetes disease shows that females contribute 

higher at ages >60 years (Kautzky-Willer et al., 2023). The distribution of respondents by 

gender shows moderate to severe distress that is evenly distributed. The results of this study 

also show varying blood sugar levels in both male and female genders. This is in line with 

research (Bhaskara et al., 2022) that gender is a factor that is not related to Diabetes distress 

(p value 0.81) because the interaction of this factor is not directly related to stress in Diabetes. 

 

Characteristics based on the duration of DM 

The average duration of DM in this study was 7.4 years which can be categorized as a chronic 

disease. In line with research (Zhang et al., 2024) showing that the duration of Diabetes 

affects the high degree of distress (p value 0.035) where long-term Diabetes can cause several 

complications, resulting in poor regimen management and glycemic control. 

 

Characteristics based on complications 

Most respondents were found have complications of Diabetes as many as 15 respondents 

(60%) and 24 respondents (96%) were treated with secondary diagnoses of other diseases that 

worsened the condition such as cancer, brain tumors, endometrial bleeding and Gastroenteritis 

with dehydration. Diabetic chronic complications are known to be one of the factors 

associated with Diabetes distress, Diabetes complications also known to have other impacts 

such as impaired social and family functioning, social isolation related to disability, increased 

dependence on others, decreased work ability, and financial problems. (Bhaskara et al., 2022). 

Other diseases or comorbidities also increase the risk of unstable blood glucose levels. 

Comorbidities affect a person's blood glucose levels by disrupting the balance of metabolism 

in the body (Wulandari et al., 2021).  

 

Characteristics based on therapy 

As many as 19 respondents (76%) were known to receive insulin therapy in the inpatient 

room of Persahabatan Hospital. Based on research, (Bhaskara et al., 2022) patients with 

insulin therapy can experience more severe distress than patients with Antidiabetic drugs 

(OAD) and diet therapy. The use of insulin therapy requires more complex efforts than 

Antidiabetic drugs, especially in elderly patients, patients with insulin therapy also have poor 

glycemic control and have more chronic complications that cause anxiety about their illness. 

From a financial perspective, insulin therapy requires more expensive costs and has risk of 

hypoglycemia as a side effect of the drug. These things can cause distress in Diabetics. 

 

Differences in stress values and blood sugar levels 

In this study, the results of analysis stress value using the Paired T-test show that p value 

<0.05, namely 0.011 that indicate there is a difference in the average stress value before and 
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after the application. The decrease in the average value of Stress between before and after was 

obtained as much as 0.162. However, categorically both before and after the application, the 

average Distress that occurred was still in the same category, namely moderate Distress and 

the domain that had the highest score was emotional burden both Pretest and Posttest. This is 

in line with research (Zhang et al., 2024) the prevalence of Diabetes distress mostly 

experienced is moderate Distress, which is 24.29% with the highest score is in the emotional 

burden domain.The blood sugar level variable also experienced a decrease in value between 

before and after Progressive Muscle Relaxation, which was 8.12 mg/dl. However, the results 

of the bivariate analysis of the blood sugar level variable using the Wilcoxon Signed Rank 

Test show that p value > 0.05, which was 0.166 that indicating there was no significant 

difference in blood sugar levels between pretest and posttest. Fluctuations in blood sugar 

levels are influenced by physical and psychological factors. This study found that participants 

who had high stress scores also has high blood sugar levels. 

 

Diabetes Mellitus causes oxidative stress which affects production of hormone cortisol 

glucocorticoids that play a role in glucose homeostasis and psychological stress. Increased 

hormone cortisol can trigger insulin resistance through activation system immune and factors 

inflammation adipokines, so that insulin does not work effective (Dwi Putri et al., 2023). 

Progressive muscle relaxation can activate parasympathetic nerve that relay to hypothalamus 

and lowers neurosecretory stimulation in the release of Corticotropin Releasing Hormone 

(CRH) hormone into the anterior pituitary and inhibits the release of Acrenocorticotropic 

Hormone (ACTH) into the circulation. Inhibited ACTH also can inhibit a stimulation of 

adrenal cortex for secrete cortisol in the adrenal medulla which plays a role in stress and 

produce catecholamine hormone especially epinephrine and norepinephrine which can 

increase flow blood to muscle, brain and increase insulin sensitivity so that help lower blood 

sugar levels (Hilda et al., 2023). 

 

CONCLUSION 

The Progressive Muscle Relaxation carried out for 3 days can decrease 0.162 in stress values 

and blood sugar levels of 8.12 mg/dl. It can be a nursing therapeutic intervention to prevent 

and treat stress and increased blood sugar levels in Diabetes Mellitus patients. Progressive 

muscle relaxation can be provided in the discharge planning process for inpatients, so that the 

patient can practice during the treatment to manage stress and decrease blood sugar level 

which will impact on preventing complication both physical and psychological. 
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