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ABSTRACT 

 

Background: Type 2 DM can not be cured, but can be controlled by controlling blood 

glucose levels and improving sleep quality of sufferers. Decreased sleep quality can 

cause endocrine and metabolic disorders such as abnormal glucose tolerance, insulin 

resistance, and reduced response to insulin (Caple and Grose, 2011).  

Purpose: This study aimed to analyze the effect of autogenic relaxation with 

sandalwood aromatherapy on the quality of sleep in patients with type 2 diabetes 

mellitus in the Sidoarjo Public Health Center.  

Method: This research is a Quasy Experiment research pre-post control group design. 

The population in this study were all type 2 DM beneficiaries and the sample used was 

60 respondents using simple random sampling. The independent variable is autogenic 

relaxation with sandalwood aromatherapy while the dependent variable is sleep quality. 

The data in this study are numerical so that it is analyzed using parametric statistical 

tests namely paired sample t test and independent sample t test.  

Results: The results showed that the quality of pre and post sleep based on the Paired t-

test obtained p value = 0,000 (p <0.05), and in the intervention group an increase in 

sleep quality was greater than the control group marked by the t-value of 22 , 40. Based 

on the independent sample t-test, p = 0,000 was obtained, so it can be concluded that 

there were significant differences in sleep quality changes between the control and 

intervention groups.  

Conclusion: Autogenic relaxation with sandalwood aromatherapy has a positive impact 

on sleep quality. The use of autogenic relaxation with sandalwood aromatherapy can be 

considered as one of the interventions in improving sleep quality that can be carried out 

routinely even on a daily basis especially for people with type 2 diabetes. 
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BACKGROUND 

Type 2 DM can not be cured, but can be controlled by controlling blood glucose 

levels. Sleep disturbance is one of the risks of diseases such as DM and vice versa type 2 

DM can also cause sleep disorders (Black & Hawks, 2014; Taub & Redeker, 2008). Sleep 

disturbance is related to the risk of developing DM, where individuals who sleep less than 

4 hours a night have a risk of experiencing impaired glucose tolerance compared with 

those who get enough sleep (Spiegel et al, 2009).  

Sleep disorders are common in people with Diabetes Mellitus, based on research 

results in Sao Paolo showing that 32% of patients with diabetes mellitus suffer from sleep 

disorders (Teixeira et al, 2009). Based on the current facts at the Taman Sidoarjo Health 

Center, it shows that 6 out of 8 DM sufferers say they often wake up during sleep, because 

they often urinate at night. Decreased sleep quality can cause endocrine and metabolic 

disorders such as abnormal glucose tolerance, insulin resistance, and reduced response to 

insulin (Caple and Grose, 2011). Sleep disturbances especially Non Rapid Eye Movements 

(NREM) for 3 days can result in a decrease in insulin sensitivity of around 25% (Spiegel et 

al., 2009). 

The prevalence of type 2 diabetes is associated with lifestyle changes, high calorie 

food consumption habits, lack of activity, smoking, obesity and sleep disorders (Holt et al, 

2010). Based on World Health Organization data, the prevalence of diabetics around the 

world was around 415 million in 2015 (WHO, 2016). Indonesia ranks 7th out of all 

countries in the world, based on International Diabetes Federation data, the number of 

people with type 2 diabetes mellitus in Indonesia was 9.1 million in 2014, rising to 10 

million in 2015 (IDF, 2015). According to Riskesda data, a number of diabetics in East 

Java in 2007 amounted to 275,462, increasing to 605,974 patients in 2013 (Ministry of 

Health, Republic of Indonesia, 2014).  

Based on these facts prevention efforts are needed to help sufferers of DM overcome 

their complaints so as to minimize their impact on health. Autogenic relaxation is an effort 

to minimize complaints of DM sufferers and has its own uniqueness. The main source of 

autogenic relaxation is coming from oneself using words or short sentences that can make 

the mind calm. Some research results show that there are many benefits of autogenic 

relaxation for clients with constipation, ulcers, hemorrhoid, tuberculosis, DM and low back 

pain. Autogenic relaxation is a research that is recommended to be further developed as a 

therapy for lowering blood sugar levels because the mechanism of action is similar to the 

principle of meditation which is the principle of concentration (DiNardo, 2009). 

Autogenic Relaxation can be combined with aroma therapy. Clary sage aromatherapy 

has an effect on the inhaler to improve the physical and psychological condition so that it 

becomes better (Ravinda et al, 2014). Each essential oil has unique pharmacological effects 

such as vasodilators, antibacterial, antiviral, sedative and adrenal stimulating. According to 

Jaelani (2009) the gift of sandalwood aromatherapy helps reduce depression, overcome 

insomnia, stress, feelings of sadness and is very beneficial for meditation. Based on the 

above it is very interesting to do autogenic relaxation research with sandalwood 

aromatherapy in people with DM.  

 

OBJECTIVE 

This study aimed to analyze the effect of autogenic relaxation with sandalwood 

aromatherapy on the quality of sleep in patients with type 2 diabetes mellitus in the 

Sidoarjo Public Health Center 
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METHOD 

This research is a type of quantitative research using quasy experimental design, with 

the method of pre post test control group design. The research was carried out at the 

Taman Sidoarjo Puskesmas location. The total population of the study was 170 type 2 

diabetes mellitus sufferers, 60 respondents were divided into two groups, 30 control groups 

and 30 intervention groups with simple random sampling. The intervention group was 

given autogenic relaxation treatment with sandalwood aromatherapy while in the control 

group only deep breath relaxation. The research instrument uses the Pittsburgh Sleep 

Quality Index (PSQI) in the form of a questionnaire to measure sleep quality. Data were 

analyzed using paired sample t test and independent sample t test. 

The participants were assured that their engagement was voluntary, and that 

anonymity, privacy, and confidentiality of the data were guaranteed. Furthermore, they 

were informed about the purpose and the method of the study before signing a written 

informed consent. The questionnaires were distributed to eligible participants at the Taman 

Sidoarjo Public Health Center, and respondents were asked to complete and return them in 

the same time 

 

RESULTS 

General data 

1. Gender 

Table.1 Distribution of Frequency of Respondents by Gender. 

Variable 
Interventions Control 

n % n % 

1) Male 10 33 9 30 

2) female 20 67 21 70 

Total 30 100 30 100 

Source: Primary data 2019 

Based on table 1 shows that most respondents were female in both groups. 

 

2. Age 

Table.2 Distribution of Frequency of Respondents by Age. 

Variabel 
Interventions Control 

n % n % 

1) 26-35  0 0 1 3 

2) 36-45   3 10 0 0 

3) 46-55  4 13 9 30 

4) 56-65 12 40 15 50 

5) 66- over 11 37 5 17 

Total 30 100 30 100 

Source: Primary data 2019 

Based on table 2 shows that the largest percentage of respondents aged 56-65 years in both 

groups. 
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Special Data 

1. Sleep Quality 

Table 3. Changes in the quality of pre and post given autogenic relaxation with sandalwood 

aromatherapy 

 

Respondent 

Sleep Quality t ρ* 

Before 

(Mean±SD) 

After 

(Mean±SD) 

 

Control Group 10,7±1,32 10,07±1,01 5,83 0,00 

Intervention Group 11 ±2,06 4,27±0,87 22,40 0,00 

 *p<0,05 Based on paired t-test 

  Source: Primary Data 2019 

 

Based on the statistical test results Paired t-Test obtained p value = 0.00. P value <0.05 so that 

it can be concluded that there is a significant change in sleep quality before and after an 

intervention is given. The intervention group increased sleep quality greater than the control 

group marked by the t value of 22.40. 

 

Table 4. Difference in sleep quality difference between pre and post respondents given 

autogenic relaxation with sandalwood aromatherapy 

Sleep  

quality 

Control Group 

(Mean±SD) 

Intervention Group 

(Mean±SD) 

Mean 

Difference 

ρ* 

Difference value  0,60±0,56 6,76±1,65 6,16 0,00 

   *p<0,05 Based on independent t-test 

      

Table 4 shows that the difference in the average change in the quality of sleep pre and post 

given autogenic relaxation using sandalwood aromatherapy in the control group and the 

intervention group was 6.16 points. Based on the results of the statistical tests of the 

independent sample t-Test, the value of p = 0.00 was obtained. P value <0.05 so that it can be 

concluded that there are significant differences in sleep quality changes between the control 

group and the intervention group. 

 

DISCUSSION 

The results of measurement of sleep quality variables in patients with type 2 DM in the 

intervention group showed that all respondents experienced improved sleep quality after being 

given autogenic relaxation using sandalwood aromatherapy. The paired t-test results showed 

that both the control group and the intervention group experienced changes with a value of p 

= 0.00. Average sleep quality improvement, however, in the control group there was only an 

increase of 5.83. Meanwhile, the intervention group t value greater than 22.40. The 

intervention group got an autogenic relaxation intervention using sandalwood aromatherapy 

for one week, which means autogenic relaxation using sandalwood aromatherapy had an 

effect on improving sleep quality in patients with type 2 DM. 

The average PSQI score of respondents in this study before the intervention was given 

10.67 in the control group and 11.03 in the treatment group. Assessment of sleep quality with 

PSQI includes subjective assessment of sleep quality, sleep efficiency, length of sleep, 

perceived impact related to sleep problems. The results of the summation of the score from 

PSQI will illustrate the quality of sleep, namely poor sleep quality indicated by the highest 

value. 
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Sleeping with a small span of time can cause the decline in the hormone serotonin, 

resulting in a person easily stressed and depressed. In addition, emotions are easily ignited if 

the body starts to feel tired. An increase in stress hormone levels, the brain can not think 

better, and more easily depressed if sleep needs are reduced. Conversely, the body getting 

enough sleep can be healthier, relaxed and not easily stressed. Stress and lack of sleep cause 

high cortisol levels. With the very high cortisol hormone, it triggers an increase in blood sugar 

levels. Getting enough sleep can reduce excess cortisol by up to 50% (Tortora in Qoys & 

Iqbal, 2014). 

Sleep quality problems are often experienced by people who are elderly. As in this study, 

based on table 2 shows that the majority of respondents aged 56-65 years. According to Luce 

and Segal in Nugroho's book (2012) it is mentioned that age is an important part that affects 

sleep quality. The occurrence of complaints of sleep quality with age. This is supported by the 

statement of Martono & Pranarka (2011), that in old age there will be excretion of cortisol and 

GH (Growth Hormone) followed by fluctuating changes in body temperature. Melatonin, a 

hormone that is usually excreted at night. Levels of this hormone will decrease with age, so 

that in old age there is a decrease in sleep quality. 

The same opinion was expressed by Akmal (2012) that older people spend more time in 

bed to start sleeping, the frequency of awakening to be high, tend to experience fatigue, 

drowsiness, decreased sleep efficiency and easy to fall asleep during the day. It is important 

for elderly people to pay attention to the quality of sleep (Winanto, 2009). Quality sleep does 

not only depend on the amount, but depends on meeting the body's needs for sleep. A good 

range of sleep depends on each individual and one of the important indicators of a person's 

sleep quality needs is the condition of waking up. A person who is healthy and fresh when he 

wakes up shows enough sleep needs. 

Based on the results of the study showed that the majority of respondents were female. 

The results of this study are consistent with Kurnia's research (2017) which says that the 

majority of respondents who suffer from type 2 diabetes are female with a total of 40 

respondents (58.8%) compared to males totaling 28 (41.2%). These sex characteristics cannot 

be said to be a cause of sleep quality disruption but only provide information that in this study 

most of the women were female. 

This autogenic relaxation exercise with the aroma of sandalwood therapy begins with 

slowly taking a deep breath while inhaling sandalwood aromatherapy and feeling a relaxed 

sensation in the body when releasing breath. Repeat again, inhale more slowly and deeper 

than before, causing a relaxing effect involving the parasympathetic nerve and the central 

nervous system. The function of one of the parasympathetic nerves is to reduce the production 

of the hormone adrenaline or epineprin (stress hormone) and increase the secretion of the 

nonadrenaline or nonepineprin hormone which makes the decrease in tension and anxiety so 

that it becomes more relaxed and calm (Manocha, 2014). 

Aromatherapy has a positive impact on humans. The effect of aromatherapy on our body 

is that its fragrant aroma can stimulate sensory nerves, receptors and ultimately affect other 

organs so that it can have a powerful effect on emotions. The aroma is also very useful for 

meditation (MacKinnon, 2014). In addition, the fragrance of sandalwood aromatherapy can 

reduce depression, fragrant sandalwood is believed to overcome the problem of insomnia and 

other problems related to stress.  

The implementation of autogenic relaxation with sandalwood aromatherapy is able to 

make respondents become more relaxed and calm. A sense of calm will generate positive 

emotions that will be transmitted to the limbic system and cerebral cortex with a complex 

level of connectivity between the brain stem-hypothalamus-prefrontal left and right 
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hippocampus-amygdala. This transmission causes a balance between the synthesis and 

secretion of neurotransmitters such as GABA (Gama Amino Butiric Acid) and GABA 

antagonists by the hippocampus and amygdala. Dopamine, serotinin, and noreepineprin 

produced by prefrontal. Acetylcholine, endorphins (natural opiates in the body's calming 

effect) by the hypothalamus. ACTH (Adrenocortico Releasing Hormone) is also balanced, 

thus affecting the balance of the adrenal cortex in secreting cortisol, normal cortisol levels are 

able to act as stimulators for both specific and nonspecific immunological immune response 

(Fatimah, 2012; Manocha, 2014). A calm state of the soul can create a balance in the body 

that can reduce all psychological disorders including disorders of sleep quality. 

The sleep quality of the respondents became better after being given autogenic relaxation 

with the aroma of sandalwood therapy as evidenced by the respondents' say that it is quick to 

start sleeping, it is not easy to wake up, if you wake up it is easy to start sleeping again. The 

body feels refreshed after waking up from sleep, in terms of strength which usually sleeps 4-5 

hours per day so it increases to 7-8 hours per day. 

This research is supported by research conducted by Agus (2016), which is about the 

effect of autogenic relaxation techniques on the fulfillment of sleep needs in postoperative 

patients in the lotus room of Dr. Soehadi Prijonegoro Sragen Hospital, which states that there 

is an influence of autogenic relaxation techniques on fulfilling sleep needs with values p value 

0,000. Also a study conducted by Istiana and colleagues (2018) about the effect of autogenic 

relaxation on insomnia in hypertensive patients at RSD Bagas Waras Klaten which states that 

the average insomnia score before being given autogenic relaxation was 9.86 and after being 

given autogenic relaxation 6, 00 Wilcoxon signed ranks test results showed p value = 0.00. 

This means that there is an influence between autogenic relaxation on insomnia in 

hypertensive patients. 

The same opinion was said by Triyanto (2014) that relaxation techniques are increasingly 

being performed proven effective in reducing tension, anxiety, overcoming insomnia and 

asthma, and relaxation will give results after 3 times of exercise. Individuals who have 

practiced autogenic relaxation every day on a regular basis, ie once a day with a span of 15-20 

minutes found better health conditions and a more balanced emotional condition, better 

coping abilities, improved sleep quality and reduced anxiety (Saunders, 2007). 
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