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ABSTRACT
Introduction: Diabetic patients tend to have uncontrolled blood glucose level or hyperglycaemia. One of nonpharmacological therapy to resolve that problem is back massage. The application of back massage which also stimulate
acupressure points on the back will make body relaxation and expected can lower blood glucose. The aim of this study was
to determine the effect of back massage on postprandial blood glucose in type 2 diabetes mellitus patients.
Methods: This study was a single-blind randomized controlled trial conducted from October-December 2018 at Margono
Soekarjo Hospital, Indonesia in which 40 eligible diabetic patiens were randomly assigned into intervention (n=20) and
control (n=20) groups. Back massage was performed on the back (20 min per session) per day for 2 weeks.
Results: The result revealed that there was no significant difference in postprandial blood glucose level (p=0.414) between
the two groups before intervention. However, after intervention the postprandial blood glucose in the 14th days in the
intervention group was significantly lower than the control group (p<0,001).
Conclusions: The results showed that back massage had a positive effect on reducing the postprandial blood glucose level in
diabetic patients. Therefore, back massage is recommended as part of nursing care and hospitals can use the protocols to
apply this method to reduce hyperglycaemia among diabetic patients.
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INTRODUCTION
The number of diabetic patients has increased from year
to year. In 2016 on Global Report of Diabetes, the number
of diabetic patients was 422 million and increased to 425
million in 2017. It is expected to increase to 629 million by
2045 [1]. Diabetes mellitus (DM) is a chronic disease with
a long-term hyperglycaemia characteristic caused by the
abnormalities of insulin absorption, insulin disorder or
both [2]. A chronic hyperglycaemia if not controlled will
increase the risk of body organs malfunction, such as eyes,
nerves, kidneys, heart, and blood vessel [3].
To control the diabetes symptoms requires efforts such as
lifestyle changes, exercise [4], nutritional management [5],
and taking anti-diabetic drugs [6] as well as insulin
injection [7]. However, management of diabetes requires
compliance patients with DM. Unfortunately, patient
compliance with diabetes management is still low. A
recent study states that only 20% patients have good

diabetes management [8]. Therefore, there is a growing
trend towards the Complementary and Alternatives
Medicine (CAM) among diabetic patients to control the
complications of this disease.
CAM is a medical and health care system using products
and practices that are not currently considered part of
routine medical care [9]. CAM consists of various practices
such as massage, music therapy, hypnotherapy, laughter
therapy, acupuncture, and acupressure. The use of CAM
among diabetic patients are relatively high. Khalaf, et al.
stated that around 63% diabetic patients in the previous
12 months used CAM and 64% of CAM users states that
they use CAM to control their diabetes condition [10].
Massage is one of the CAM therapies that are quite popular
in Indonesia. According to General Council of Massage
Therapist (2006) states that massage therapy consists of
several movement that manipulate muscle tissue, tendon,
and skin [11]. Massage has several benefits for diabetic
patient, provides relaxation to the body, as well as
improving the blood circulation, so it helps the wounds
healing process in the skin tissue, and has a positive effect
on blood glucose level [12]. Research conducted by Sajedi,
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et al. reported that the intervention group with Swedish
Massage for 15 minutes effectively reduced the blood
glucose level (p<0001), and there was no effect in the
control group (p=0.586) [13].
Furthermore, Field et al. revealed after 1 month of full
body massage, blood glucose level decreased from an
average 158 to 118 mg/dl [14]. Another research about
full body massage in 6 patients with diabetes for 45
minutes, 3 times a week for 12 weeks showed results that
3 patients experienced a decrease in HbA1c, meanwhile
the other 3 experienced an increase. Patients who
experienced an elevated HbA1c have an obesity
characteristic, get an insulin injection, and there is no one
in the group with HbA1c improvement have these
characteristic [15].
In the previous researches, massage was carried out
throughout the body. However, massage can be done in
certain parts of the body, such as back massage. Back
massage is a development massage that is done in the
back area. The correct back massage technique
stimulates the circulation in the back-muscle tissue and
has a sedative or relaxing effect on the body with the
presence of endorphin release and a decrease in the
hormone cortisol.
Furthermore, in the back area, there are 5 spots that are
believed to be beneficial in diabetic patients. These spots
are BL 20 (Pi Su) located in between the XI and XII ribs,
these spots increase the function of the pancreas and
spleen and increase the insulin sensitivity receptors on
the cell surface that will maximize insulin into the body
cells. The second spot is BL 22 (Wei Su) which function is
to overcome the symptoms of edema, digestive disorder,
and urinary problems, located in the ribs I and II. BL 23
spot (Sen Su) located in ribs II and III serves to overcome
polyuria in diabetic patients. The next spot is BL 15 (Sin
Su) is believed to be able to improve blurred vision due
to diabetes complications, located in ribs V and VI. The
fifth spot is BL 18 (Gan Shu) which will increase the
activity of liver function for glucose reserves, this point is
in the ribs VII and VIII [16].
METHODS
Study design and setting
This study is a clinical trial registered at Margono
Soekarjo Hospital. The data retrieval was conducted in
the patient room, named Soka room, Mawar room, and
Dahlia room on October-December 2018.
Participants
The total of 40 respondents in this research was taken
using the consecutive sampling technique, with the
inclusion criteria of patients who awaited by his family,
patients experienced mild stress, diet for diabetes
patients from the hospital, able to communicate well,
cooperative and willing to be a respondent. Meanwhile
the exclusion criteria are the patient with vertebral bone
fracture, problems with back skins surface, complications
of diabetes.

Tools
The tool used to measure the postprandial blood glucose
level is an Accu-Check Active glucometer. The tool used is
a brand new and validated by the factory. This tool was
also tested in 6 diabetic patients on 13-20 June 2018, this
tool shows a consistent result. Other data collection tools
are research observation sheets and respondent
demographic data sheets.
Intervention
40 respondents were randomly divided into 2 groups. In
both groups pre-test measurements of postprandial
blood glucose levels were performed. Then in the
intervention group, massage was performed. Position the
pronated patient by placing a pillow under the patient's
chest. The first stage, emphasis is placed on spots BL 20,
BL 22, BL 23, BL 15, and BL 18 each 1 minute. Then pour
the lotion on the palm of the hand and start to rub
(efflurage) to all parts of the patient's back, for 4 minutes.
Followed by a squeeze motion (petriase) for 4 minutes.
continue with a circular motion (friction) from the
shoulder down to the lower back (4 minutes). The next
stage is vibration by placing the left palm under the right
hand and then vibrating for 3 minutes. Finish by rubbing
the massage with a rubbing stroke, from the top of the
back to the lower back. On the 14th day blood glucose
levels were measured, while the control group was given
placebo plaster at spots BL 20, BL 22, BL 23, BL 15 and
BL 18 on the 14th day postprandial blood glucose levels
were measured.
Statistical analysis
From the results of the normality test using the Shapiro
Wilks test, it is known that the pre-test data on blood
glucose levels in the intervention group were not
normally distributed (p=0.008). While the other data,
such as post-test blood glucose level in the intervention
group and pre and post test data in the control group
were normally distributed, p=0.534; p=0.478 and
p=0.788 (sequential).
To determine the difference in mean blood glucose levels
before and after treatment in the intervention group
using the Wilcoxon Test, whereas in the control group
using a paired t test. The Mann Whitney test was used to
determine the difference in mean blood glucose levels in
the two groups. Data analysis using SPPS version 21.
Ethical statement
Research subjects have obtained the information about
research, benefits, implementation procedures. The
subjects participate voluntarily in this study. This
research has also passed the ethical review from the
Ethics Commission of Margono Soekarjo Hospital,
Purwokerto No. 420/28201 / X / 2018.
RESULTS
Most age ranges in the range of 56-65 years, that is equal
to 18 respondents from 40 respondents (45%), the
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Wilcoxon test results showed p<0.001 which means that
there are significant differences between blood glucose
levels before and after treatment in the intervention
group. However, the results in the control group showed
that the value of p=0.444 (Table 2). It can be concluded
that there were no significant differences in blood
glucose levels before and after treatment in the control
group.

spread of Body Mass Index is even in the category of
normal BMI, fat and obese. Gender was dominated by
women, 55% in the intervention group and 60% in the
control group. The highest education level of 18
respondents was elementary school and followed by
junior high school (17 respondents). Most jobs are
farmers and housewives (each of 14 respondents), this
can be caused by respondents coming from rural areas
and most sexes are women (Table 1).

The group given back massage experienced a decrease in
the mean of blood glucose level by 17.55 mg/dl. The
minimum decrease in blood glucose level is 5 mg/dl and
the maximum are 28 mg/dl. Whereas in the control
group, there is an increase in blood glucose averaged 1.80
mg/dl. The table also shows that back massage can
reduce blood glucose level in diabetic patients (p<0.001)
(Table 3).

Homogeneity test results revealed that age, Body Mass
Index, education, occupation, and complications suffered
by respondents were homogeneous for both groups
(p>0.05).
The mean blood glucose level before treatment in the
intervention group was 179.02 mg/dl, after 14 days, the
average blood glucose level decreased at 162.50 mg/dl.
Table 1: Respondent characteristics.

Intervention Group
Characteristic

F

Control Group
%

f

%

p-value

Age
36-45 years old

2

10%

4

20%

46-55 years old

9

45%

7

35%

56-65 years old

9

45%

9

45%

0.273

BMI
17.0-18.4, 18.5-24.9

6

30%

6

30%

25.0-27.0

8

40%

7

35%

>27.0

6

30%

7

35%

0.837

Sex
Male

9

45%

8

40%

Female

11

55%

12

60%

1.000

Education
Primary school

9

45%

9

45%

Junior high school

9

45%

8

40%

High school

2

10%

3

15%

0.662

Occupation
Farmer

8

40%

6

30%

Labour Worker

3

15%

3

15%

Merchant

2

10%

3

15%

Civil Servant

-

1

5%

Housewives

7

7

35%

45%

35%

0.216

Other disease/complications
Kidney disorder

6

30%

9

Nerves disorder

2

10%

-

Eyesight disorder

3

15%

4

20%

Heart disorder

3

15%

2

10%
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6

30%

5

25%

Table 2: Differences in mean blood glucose level before and after treatment.
Group

Pre test

post-test

p value

Intervention group

179.02 (139-200)

162.50 (130-192)

<0.001

Control group

178.00 (136-210)

179.00 (143-224)

0.444

Table 3: The differences in the decreased mean blood glucose level between the intervention group and the control group.
Group

Difference in the mean blood glucose level

Min-Max

Intervention group

17.55 ± 6.444

(5)-(28)

Control group

-1.80 ± 10.309

(-14)-(15)

DISCUSSION
In this study, the first procedure performed was to press
the meridian spots, which is the BL 20, BL 22, BL 23, BL
15, and BL 18 spots, 1 minute each. The pressure on
those spots is like the acupressure method. This was
consisted with a recent study in which acupressure
significantly reduced blood glucose level in diabetic
patients compared to the control group. In acupressure
therapy, non-invasive finger pressure at the meridian or
acupressure spotis used to release endorphins in the
brain, causing muscle relaxation, reducing pain and
creating a feeling of comfort [17, 18]. (Rousdy, 2017;
Sierpina & Frenkel, 2005). The body's energy flow (Qi)
increases during acupressure, so it is effective for disease
management [19].
Decreased blood glucose level is also thought to be
caused by the relaxation in the body due to decreased
cortisol level. Thus, Boghrabadi, Nikkar & Gonabadi
(2017) reported that level of cortisol, adrenaline and
heart rate decreased in the group given massage (p<0.05)
[20]. Massage can change the activity of the autonomic
nervous system (Autonomic Nervous System) (ANS)
response from sympathetic to parasympathetic
responses. In this case, cardiovascular activity and stress
hormones are reduced and the person feels relaxed and
comfortable. Pressure applied during therapeutic
massage stimulates the activity of the vagus nerve, which
in turn causes reduced the level of stress hormones and
arousal physiology and then parasympathetic responses
from ANS [21].
Massage also increases blood flow to the arteries, veins
and regional blood flow and stroke volume. This will
improve lymphatic drainage and increase serotonin,
dopamine and reduce the cortisol level [22]. Therapeutic
massage also stimulates the parasympathetic nervous
system and decreases heart rate and respiratory rate, so
it makes a person more relieved [23]. The relaxation
response that occurs during massage will release the
counter-regulatory stress hormones and allow the body
to use insulin more effective [15, 24]. A study of 8
patients with type 1 diabetes who massaged the insulin
injection area with an electrical vibrations for 3 minutes

p value

<0.001

at 15 minutes after insulin injection found that the
patients increased the insulin level and lower the serum
glucose level [25].
Back massage can be accepted as a complementary
medicine application. Many studies have reported that
the most complementary medicine applications result in
the decrease of psychological stress through decreasing
sympathetic activity and increasing parasympathetic
activity in the body and support the results of the present
study. For example, it has been reported that wet cupping
therapy restored sympatho-vagal imbalances and
decreased
psychological
stress
by
decreasing
sympathetic activity and increasing parasympathetic
activity [26]. In some recent studies, it was reported that
foot reflexotherapy [27], footbath therapy [28], and wet
cupping therapy increases [29] beta and gamma
activities of the brain EEG in young healthy humans. Also,
some different complementary approaches were
reported to be very useful to decrease pain in some other
pain syndromes, for example, foot bathing therapy for
surgical pain in women with cesarean section [30],
moving dry cupping for upper shoulder and neck pain
[31], wet cupping for shoulder pain and neck pain [32],
foot reflexotherapy for acute low back pain [33], and
combination of Effleurage massage and slow deep
breathing technique for menstrual pain [34]. Besides, it
has been reported that Usik Wiwitan relaxation exercise,
a traditional complementary medicine application,
decreased systolic and diastolic blood pressures and
increased quality of life scores in elderly people [35] and
decreased the anxiety of primipara pregnant women
[36].
LIMITATIONS
But our study has limitations, we were not able to control
the daily nutrition intake of the respondents. Although
we try to limit the sample to patients who get hospital
diets, researchers find it difficult to control whether
patients only eat the hospital diet.
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CONCLUSIONS
The results showed that back massage had a positive
effect on reducing the postprandial blood glucose level in
diabetic patients. Therefore, back massage is
recommended as part of nursing care and hospitals can
use the protocols to apply this method to reduce
hyperglycaemia among diabetic patients.
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