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Abstract.
The sleep pattern of diabetics are disturbed because they often wake up and have
difficulty going back to sleep. This study aimed to determine the effect of Benson’s
relaxation technique on the sleep quality of clients with diabetes mellitus at the
Polowijen Health Center. This research design used Pre-Experimental One Group
pre-post design. The sample in this study was 30 people with diabetes mellitus with
poor sleep quality. The research instrument used was a sleep quality questionnaire.
The study was conducted from 1𝑠𝑡 July to 7𝑡ℎ August 2019. Data were analysed with the
T-Dependent test (Paired Sample T Test). The results of this study indicated that there
is an effect of the Benson relaxation technique on the sleep quality of diabetes mellitus
patients, with the average total score after the Benson relaxation technique being 18.83
and the results of the T-Dependent statistical test (Paired Sample T Test) was a Sig.2
Tailed 0.000. Benson’s relaxation technique accelerates a comfortable and relaxed
condition. As a result, the secretion of catecholamine and cortisol hormones inhibits
the production of endorphins, enkephalins, and serotonin increases, the stimulation of
the Reticular Activating System (RAS) decreases, then the secretion of the hormone
melatonin increases when the brain is relaxed, and the Bulbar Synchronizing Regional
(BSR) is active, causing a person to fall asleep.
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1. INTRODUCTION

DM is characterized by typical symptoms including polyphagia, polydipsia, and polyuria
and some experience weight loss. In addition, DM clients experience itching on the
skin, nausea, dizziness which it can interfere their sleep (1). A total of 46 respondents
with a percentage of 59% had sleep disorders and as many as 32 respondents with
a percentage of 41% did not experience sleep disorders (2). From 68 respondents, 43
respondents (63.2%) had poor sleep quality and 25 respondents (36.8%) had good
sleep quality (3). The prevalence of sleep quality in DM clients is 56.2% poor sleep
quality and 43.8% good sleep quality(4).
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Poor sleep quality in DM clients is caused by frequent urination at night (nocturia),
overeating before going to bed, excessive stress and anxiety, increased body temper-
ature at night, which can lead to reduced sleep quality, impaired immune response,
endocrine metabolism and function. Cardiovascular (5). If the DM client has woken up,
and to start sleeping again has difficulty. This is supported by research conducted on
clients with type 2 DM which showed that there was a relationship between type 2
diabetes mellitus to initiate sleep and difficulty maintaining sleep due to complaints
of pain and nocturia. Thus, due to the clinical symptoms experienced, DM clients
experience a decrease in sleep quality (3). Sleep quality is an individual’s ability to sleep
which does not only reach the amount or duration of sleep. Poor sleep quality can cause
disturbances in physiological balance, such as decreased daily activities, feeling weak
and tired, decreased endurance, and unstable vital signs; and psychological balance
disorders that arise such as unstable emotions, lack of confidence, excessive impulsivity
and carelessness(6).

People with sleep disorders or poor sleep quality or sleep quantity have decreased
sensitivity to insulin, resulting in increased blood glucose and can worsen the develop-
ment of DM. On the other hand, sleep disturbances facilitate the hypothalamic-pituitary-
adrenocortical system to release extra glucocorticoids resulting in increased glucose
production, while glucose consumption is reduced, thereby affecting glycemic control.
Therefore, good sleep quality is very important to maintain effective glycemic control
and improve the quality of life of DM clients(7).

During sleep, the body’s metabolic rate will be reduced by 15% due to physical
inactivity, while the basal metabolic rate will be maintained at 80% tomaintain the body’s
cellular processes. In the Slow Wave Sleep (SWS) phase, less glucose is used in the
brain, the pituitary secretes Growth Hormone (GH) and cortisol, which are hormones
that affect glucose regulation. Usually Growth Hormone (GH) levels increase at the
beginning of sleep and reach a peak in the SlowWave Sleep (SWS) phase, cortisol levels
increase in the REM (Rapid Eye Movement) phase, so that the NREM (Non-Rapid Eye
Movement) phase of glucose metabolism decreases. A person with poor sleep quality
causes hormonal dysregulation, namely an increase in cortisol levels which will cause
a decrease in protein synthesis and increase gluconeogenesis, causing hyperglycemia.
This hyperglycemia can cause an increase in osmotic diuresis, so that as compensation,
the body will expel the excess glucose through urination, causing polyuria. As a result
of polyuria, the body loses fluids and electrolytes, resulting in dehydration. Then there
will be thirst due to dehydration, so the need for fluids increases and will result in
Hyperglycemic Hyperosmolar State (HHS). Gluconeogenesis also produces ketones,
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which can lead to diabetic ketoacidosis so the need for fluids increases and will result
in Hyperglycemic Hyperosmolar State (HHS). Gluconeogenesis also produces ketones,
which can lead to diabetic ketoacidosis so the need for fluids increases and will result
in Hyperglycemic Hyperosmolar State (HHS). Gluconeogenesis also produces ketones,
which can lead to diabetic ketoacidosis(8).

The various kinds of adverse effects caused by poor sleep quality above, it is
necessary to provide appropriate interventions to improve sleep quality. One way that
can be used is the Benson relaxation technique. Benson’s relaxation technique is a
combination of relaxation techniques with the strength of a good belief that is a success
factor for relaxation. The element of belief used is the mention of words or sentences
in accordance with their respective religious beliefs repeatedly and with an attitude of
resignation. This therapy can be used to reduce tension or achieve a calm state, such
as relieving pain, stress, insomnia, lowering blood pressure and depression(9). Benson’s
relaxation technique is one of the complementary therapies that is inexpensive and easy
to learn by clients(10). In addition, the advantage of the Benson relaxation technique
when compared to other relaxation techniques is that the Benson relaxation technique
is easier to do and does not cause any side effects. Benson relaxation technique can
be done 10-20 minutes twice a day(9). This is also supported by research by Masry,
Aldoushy, & Ahmed (2017) showing that the Benson relaxation technique has a positive
effect in reducing postoperative pain and improving sleep quality in adults and the
elderly who undergo joint surgery. There was a significant difference in the group
that received Benson’s relaxation technique compared to the control group who only
received routine care on the sleep quality of hemodialysis clients.

Various studies state that the Benson’s relaxation technique is quite effective in
improving sleep quality, but there is still no intervention in clients with diabetes. There-
fore, this study aims to determine the effect of the Benson relaxation technique on
the sleep quality of diabetic clients before and after being given the Benson relaxation
technique.

2. MATERIALS AND METHODS

The research design used in this study is Pre-Experimental (One Group pre-post design).
The sampling technique in this study uses quota sampling. The sample inclusion criteria
in this study are as follows: (1) Type 2 diabetes mellitus client with Sleep Quality Ques-
tionnaire range< 62.5%. (2) Diabetes mellitus clients routinely check at the Polowijen
Public Health Center, Malang City. (3) Clients with diabetes mellitus who have the ability
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to communicate. (4) Clients with diabetes mellitus who have support from the family.
(5) Not currently participating in another research. (6) Willing to be a respondent. The
number of respondents in this study were 30 respondents. Prior to the intervention,
the patient was given a pre-test in the form of a sleep quality questionnaire (KKT)
and an interview. Furthermore, the patient was given the Benson relaxation technique
intervention 2 times a day for 10-20 minutes. The frequency of the intervention is once
during the day accompanied by the researcher and once before going to bed at night
independently for 5 consecutive days. Finally, patients were evaluated by being given
a post-test in the form of a sleep quality questionnaire (KKT) which was the same as
the pre-test. The Sleep Quality Questionnaire (KKT) consists of 7 question points. The
assessment of each question point uses a Likert scale of 1-4. Total score 7-28. 7 is the
lowest value and 28 is the highest value. Data analysis using T-dependent test

3. RESULTS

3.1. Characteristics of Respondents

Respondents in this study were diabetes mellitus clients at the Polowijen Public Health
Center, Malang City who met the inclusion criteria of 30 people using quota sampling
technique. The following are the characteristics of the respondents after grouping the
data.

The distribution of respondents based on age in clients with diabetes mellitus at
the Polowijen Public Health Center Malang City is 30 people in the form of a table as
follows:

Based on table 1 above, it is known that of the 30 people who were respondents in
this study, most of them were respondents with an age range of 56-65 years (late old
age) as many as 20 people. Most of the respondents were female with a total of 22
respondents. Most of the respondents who had diabetes mellitus for > 10 years, which
were 16 people. The highest frequency of comorbidities is hypertension with a total of
6. Most of the respondents have a BMI of obesity level 1 as many as 16 people.

3.2. Special Data
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Table 1: Characteristics of Respondents Based on Age, Gender, Duration of Diabetes Mellitus, Comorbidities
and BMI of Diabetes Mellitus Clients at the Polowijen Health Center Malang City in July 2019 (n=30).

No Characteristics Frequency (n) Percentage (%)

1 Age

46-55 years old 6 20

56-65 years old 20 67

> 65 years old 4 13

mean 59.3

SD 5.79

2. Gender

Man 8 27

Woman 22 73

3. Duration of Diabetes
Mellitus

10 years 14 47

> 10 years 16 53

4. Co-morbidities

Hypertension 6 20

Heart disease 5 17

Cholesterol 4 13

Gastritis 4 13

Neurological disorders 3 10

Vertigo 1 3

Gout 1 3

Osteoporosis 1 3

Itchy rash 1 3

There isn’t any 4 13

5. Body Mass Index (BMI)

Healthy weight range 4 13

Underweight range 5 3

Overweight range 1 17

Obesity range level 1 16 54

Obesity range level 2 4 13

3.2.1. Sleep Quality of Diabetes Mellitus Clients

Data sleep quality of clients with diabetes mellitus pre and post intervention Benson
relaxation technique was obtained through an assessment with the Sleep Quality Ques-
tionnaire. In the sleep quality questionnaire, there are 7 question points and scoring
using a Likert scale of 1-4. The lowest total score was 7 and the highest total score was
28. The higher the score, the better the sleep quality. The results of the distribution of
pre and post data on diabetes mellitus clients are depicted in the fig. 1.
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Figure 1: Distribution of Sleep Quality of Diabetes Mellitus Clients at the Polowijen Health Center Malang
City Before and After Performing the Benson Relaxation Technique.

The picture describes the sleep quality of a diabetes mellitus client before and after
doing the Benson relaxation technique. The blue line on the graph shows the sleep
quality of the diabetesmellitus client before (pre) doing the Benson relaxation technique.
The orange line on the graph shows the sleep quality of the diabetes mellitus client
after (post) doing the Benson relaxation technique. In the graph above, it can be seen
that all respondents before (pre) doing the Benson relaxation technique had poor sleep
quality. They just had half of the total sleep quality score was 12 (43%), 10 respondents
(33%). Moreover, there had total sleep quality score only 11 (39%), 2 respondents (7%).
Meanwhile, after (post) doing the Benson relaxation technique, most of the respondents
had good sleep quality as many as 21 people (70%),

Table 2: Distribution of Sleep Quality of Clients with Diabetes Mellitus Before and After Performing the
Benson Relaxation Technique.

Number of
Samples

Maximum
Value

Minimum
Value

mean SD

Pre 30 15 11 12.97 1.13

Post 30 24 15 18.83 2.13

Based on the table above, the average total sleep quality score of diabetic clients
before (pre) doing the Benson relaxation technique is 12.97 with a standard deviation
of 1.13.The average sleep quality of clients with diabetes mellitus before (pre) doing the
Benson relaxation technique was poor with a total score of 12.97 sleep quality. The
minimum score for the total sleep quality score is 11 with a maximum score of 15. The
average sleep quality after (post) doing the Benson relaxation technique is good with
the total sleep quality score increasing to an average of 18.83 with a standard deviation
of 2.13. The minimum score for the total sleep quality score is 15 with a maximum score
of 24.
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4. Data analysis

4.1. Normality Test

Normality test is a test conducted to see whether the independent variable and depen-
dent variable or both are normally distributed or not(11). In this study, the number of
samples was 30 respondents, so the researchers used the Shapiro-Wilk normality test
method. The data is said to be normally distributed if the significance value of the
Shapiro-Wilk test >α (0.05) is used(12).

Table 3: Shapiro-Wilk . Normality Test Results.

Shapiro-Wilk

Statistics df Sig.

Sleep Quality
(pre-post
difference)

0.940 30 0.89

Based on the table 3 above, the results of the Shapiro-Wilk normality test obtained a
significance value (p-value) of 0.89 which is greater than (0.05) so it can be concluded
that the sleep quality data of the diabetes mellitus client is normally distributed. The
results of the Shapiro-Wilk normality test were calculated using the SPSS 25 program.

4.2. T-test Dependent (Paired Sample T-Test)

In this study usingT-dependent test (Paired Sample T Test) to test whether there is
a difference between before (pre) and after (post) the Benson relaxation technique
intervention on the same group of samples.

Table 4: Dependent T-Test (Paired Sample T-Test).

Paired Sample Test

mean SD Sig. 2 Tailed

Pre Test- Post Test 5,876 1,634 0.000

Based on the table above, the T-Dependent test (Paired Sample T Test) with a level
of = 5%. The significance value obtained is 0.000. The significance value < (0.05), it can
be concluded that there was a difference in the quality of sleep before (pre) and after
(post) the Benson relaxation technique significantly

5. DISCUSSION

DOI 10.18502/kme.v3i2.13069 Page 349



 

KnE Medicine

ICMEDH

5.1. Overview of Sleep Quality of Diabetes Mellitus Clients Before
Benson Relaxation Technique is performed

Most of the respondents in this study had poor sleep quality because respondents
not only had diabetes mellitus, but also had other diseases such as hypertension,
heart disease, cholesterol, stomach, nerves, gout, vertigo, osteoporosis, and itching.
Uncontrolled blood glucose levels can trigger microvascular (small blood vessels) and
macrovascular (large blood vessels) complications, thereby affecting changes in blood
pressure. There is a significant relationship between blood sugar levels and blood
pressure in the elderly with type 2 diabetes. Diabetes mellitus can also cause damage
to the vestibular organs in the inner ear. Cerebrovascular disease is also 2x more likely
to occur in diabetic clients compared to non-diabetic clients. Low insulin production or
insulin uptake by body cells also causes metabolic disorders in the form of increased
blood fatty acids, cholesterol, phospholipids, and lipoproteins. If this happens contin-
uously, it will trigger angiopathy which can cause retinal, kidney, coronary heart and
stroke complications(13).

Osteoporosis and fractures are also more common in patients with diabetes melli-
tus than are usually coincidental. In clients with type 1 diabetes mellitus, bone mass
decreases and the risk of fracture increases, thus meeting the criteria for osteoporosis.
However, in clients with type 2 diabetes mellitus, bone mass may increase and the
risk of fracture increases. Clients with type 2 diabetes mellitus may not easily meet the
criteria for osteoporosis, even though their bone fragility increases. One of the reasons
many fractures occur despite the increased bone density in type 2 diabetes mellitus,
is associated with hypoglycemia or an increased number of falls due to complications
from visual disturbances, cerebral ischemia and poor balance due to neuropathy(14).

Hyperglycemia conditions also cause disruption of the mechanism of the immunoreg-
ulatory system which results in decreased chemotaxis, phagocytosis and bactericidal
ability of leukocyte cells, so that the skin is more susceptible to infection. The infection
usually attacks the skin in the folds of the armpit, under the breast, inguinal or often in
women causing itching in the pubic area and vaginal discharge(15)(16).

In this study, almost all respondents were in the age range of 56-60 years. The
mean age is 59.3 years. This is in line with the results of the 2015 National Institute of
Diabetes and Digestive and Kidney Disease (NIDDKD) survey which stated that the most
diabetes mellitus clients were in the 45–64-year age range. Type 2 diabetes mellitus
tends to increase with age. Other studies also mention that blood sugar concentrations
will increase 1-2 mg% per year during fasting and will increase by about 5.6-13 mg% at
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2 hours of PP, increasing the risk of impaired glucose tolerance and type 2 diabetes
mellitus(2).

Most of the respondents in this studywere female. This is in linewith the survey results
of the National Institute of Diabetes and Digestive and Kidney Disease (NIDDKD) in 2015
and the Data and Information Center of the Indonesian Ministry of Health in 2015 which
stated that the majority of clients with diabetes mellitus were women. Diabetes mellitus
is more common in women due to eating habits in women who tend to like foods
that contain chocolate, sugar, and fast food, where these foods can increase glucose
levels.(17). Zahra’s research (16) suggests that diabetes mellitus occurs mostly in women
because it is related to poor diet and physical activity.

Most of the Body Mass Index (BMI) owned by respondents are obese level 1. In
line with Perkeni (2015) which states that the risk factor for type 2 diabetes mellitus is
obesity. In previous studies it was also stated that obesity has a 3.38 times chance of
developing diabetesmellitus compared to people who are not obese(18). Obesity occurs
due to excessive intake of nutrients continuously which causes excess fat stores. Fatty
acids are stored in the form of chemical compounds in the form of triacylglycerol which
are found in adipocyte cells. Free fatty acids can circulate in blood vessels throughout
the body and cause oxidative stress or lipotoxicity. Lipotoxicity can also interfere with
insulin receptor function, which can lead to insulin resistance. The consequence of
insulin resistance is hyperglycemia, resulting in disturbed sleep.(19) (20)

Poor sleep quality is associated with poor HbA1C glycemic control. In line with Surani
et al (20) stated that clients with poor sleep have difficulty with diabetes control. The
secretion of catecholamine and cortisol hormones will increase blood glucose levels.
In addition, several physiological experiments have also shown that the concentration
of cortisol in the blood and insulin resistance increase along with decreased sleep
quality(21).

In this study, most of the respondents had diabetes mellitus for >10 years. This is in
line with Kurniati’s research (22) which shows that more respondents have poor sleep
quality with a duration of diabetes mellitus >10 years. Azizah’s research (2017) shows
that there is a relationship between duration of diabetes mellitus and sleep quality.

In this study, almost all clients with diabetes mellitus had poor sleep quality, which
was described by the time it took to start sleeping >60 minutes, 5-6 hours of sleep
at night, waking up 3-4 times at night, feeling a little sleepy when waking up. in the
morning, does not feel-good sleep due to frequent awakenings, feels a little satisfied
with his night sleep, and never takes a nap.
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5.2. Overview of Sleep Quality of Diabetes Mellitus Clients After
Benson's Relaxation Technique

After using the Benson relaxation technique 2 times a day for 5 consecutive days in
this study, most of the respondents’ sleep quality was good, which was illustrated by
the results of the sleep quality questionnaire that changed, namely the time to start
sleeping at night 16-30 minutes, the duration of sleep was 16-30 minutes. sleep 5-6
hours, wake up 1-2 times at night, feel a little sleepy when you wake up in the morning,
don’t sleep well enough at night, quite satisfied with the night’s sleep, and the time it
takes to sleep during the day <1 hour.

By doing the Benson relaxation technique which is a non-pharmacological therapy,
it can improve sleep quality because the Benson relaxation technique can inhibit
sympathetic nerve activity, then the muscles of the body become relaxed so that the
feeling becomes calm and comfortable. Benson relaxation techniques can also affect
the secretion of hormones that cause a person to sleep(23).

Rahman, Handayani & Sholehah research proves that there is an effect of Benson
relaxation therapy on the sleep quality of the elderly so that it has implications for
improving sleep quality and not showing signs of sleep deprivation, and experiencing
problems in their sleep. In line with Hidayat’s research, A. (25) found that there was
a significant difference in increasing sleep quality between before and after being
given Benson relaxation, and decreased sleep problems experienced by the elderly
at PSTW Sabai Nan Aluih Sicincin. The research of Maulinda, Candrawati & Adi also
proves that there is an effect of Benson relaxation techniques on the sleep quality of
the elderly at the Permadi Elderly Posyandu, Malang City. Agus Research, AI(24) also
showed that there was a significant effect of giving Benson relaxation on decreasing
PSQI scores in cancer clients. Likewise, research by Suswanto, AW (2017) concluded that
Benson relaxation therapy is effective in reducing stress and improving sleep quality in
hemodialysis patients at RSUD dr. Harjono S., Sp. OG Ponorogo.(24) (25).

5.3. Comparative Analysis of Sleep Quality in Diabetes Mellitus
Clients Before and After Intervention

The results of this study that it showed an increasing in the quality of sleep felt by
respondents, this is because the Benson relaxation technique has a positive effect on
sleep quality which, if done, can reduce the secretion of the hormone cortisol which
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is a stress hormone (23). It was also shown in a previous study by Rambod, Poulari-
Mohammadi, Pasyar, Rafii & Sharif that there was a significant effect of using Benson
relaxation techniques on the sleep quality of hemodialysis clients. Benson’s relaxation
technique also has a positive effect in reducing postoperative pain and improving sleep
quality in adults and elderly clients undergoing joint surgery (26).

Benson’s relaxation technique can help the secretion of serotonin from special cells
in the raphe nucleus of the pons and medulla sleep system (Bulbar Synchronizing
Regional (BSR) which can cause a person to fall asleep. Benson’s relaxation technique
can accelerate relaxed and calm conditions, so that the relaxation response of the
parasympathetic nervous system can stimulate the hypothalamus to secrete Corti-
cotropin Releasing Factor (CRF), so that it can stimulate the pituitary gland to increase
the production of endorphins, enkephalins and serotonin. On the other hand, when the
body andmind relax, the brain will also increase the secretion of the hormonemelatonin
(27).So as a result of the secretion of these hormones, it can reduce stimulation of the
Reticular Activating System (RAS).(28). Reticular Activating System (RAS) activation will
continue to decrease if the room is quiet and dark, the hormone melatonin increases.
When the stimulation of the Reticular Activating System (RAS) decreases, the Bulbar
Synchronizing Regional (BSR) activates, causing a person to fall asleep.(6).

In addition, respondents said that Benson’s relaxation technique was easy to apply.
Therefore, respondents reported that there were changes and improvements in sleep
quality. The total score of sleep quality between before and after doing the Benson
relaxation technique increased by an average of 5,876. When compared between
before and after the Benson relaxation technique was carried out, the highest total
score of sleep quality before the Benson relaxation technique was performed was 15
and after the Benson relaxation technique there was an increase, with a total score of
24 sleep quality.

The difference in total sleep quality scores between before and after the Benson
relaxation technique varied. Although all experienced an increase, the data obtained
showed the difference in the total score of sleep quality in pre and post intervention,
the lowest was 3 and the highest was 10, with an average difference in the total score
of 5.87. Researchers assume that the increase in sleep quality with the difference in
the total score of varying sleep quality is caused by several factors, including the age
of the respondents who are mostly included in the category of late old age, which in
old age, a person experiences a lot of degeneration of body cells, thus experiencing
decreased physical ability and other diseases, such as hypertension, diabetes mellitus,
osteoporosis and so on.
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6. CONCLUSION

After using Benson’s relaxation technique, 2 times a day for 5 days continuously,
almost all respondents experienced improve their quality of sleep. Benson’s relaxation
technique accelerates comfortable and relaxed conditions, thereby inhibiting the secre-
tion of catecholamine and cortisol hormones, which then increases the production
of endorphins, enkephalins, and serotonin, resulting in decreased Reticular Activating
System (RAS) stimulation, then melatonin secretion increases when the brain relaxes
and relaxes. Bulbar Synchronizing Regional (BSR) is active, causing a person to fall
asleep.
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