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AćĘęėĆĈę

Acupressure is an alternative therapy that uses ϐingers and hands to stimulate
acupoints and maintains the balance of energy. It was well documented that
acupressure is effective in relieving different types of pains in patients with
different conditions. The present study was undertaken to evaluate the effect
of acupressure in pain and improving the bio-physiological parameters among
mediosternotomy patients. The present studywas conducted at Sri Sathya Sai
Institute of Higher Medical Sciences, Whiteϐield, Bangalore. A total of twenty
male and female patients those who undergo open-heart surgery via median
sternotomy were part of the study after obtaining the written informed con-
sent. After recording the demographic data, the participants were randomly
grouped into control and intervention groups using random numbers gener-
ated by computer with 10 participants in each group. The interventionwill be
provided at PC6 acupressure point, situated on the inner side of the forearm,
three ϐingers below the wrist joint, three times a day for four days. Numeri-
cal Rating Scale of pain was used to assess the pain of the Participants. There
was a signiϐicant decrease in the pain score of the participants, followed by the
acupressure. The study provides further evidence for the effectiveness of the
acupressure in pain management and also recommends detailed research in
this area.
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INTRODUCTION

Acupressure is an alternative therapy that uses ϐin-
gers andhands to stimulate acupoints andmaintains
the balance of energy. It was well documented that
acupressure is effective in relieving different types
of pains in patientswith different conditions. Earlier
studies have recommended applying the acupres-
sure as an alternative therapy in the management
of the pain of the patients (Chen and Wang, 2014).
Musculoskeletal pain was reported to decrease, fol-
lowed by the acupressure. Further, there were no
side effects followed by the acupressure. The major
advantage of using the acupressure is that it reduces
the usage of the analgesics and anti-inϐlammatory
agents (Vas et al., 2008). Worldwide nearly 2 mil-
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lion people undergo sternotomy for surgery of heart
every year. Followed by the surgery, the majority
of the patients develop pain which must be man-
aged. Analgesics are the commonly used treatment
for the management of the pain. However, it is asso-
ciated with severe side effects. Hence, there is a
strong need for alternative therapy, which is effec-
tive and associated with no side effects. Acupres-
sure PC6 acupoint stimulation has been practiced
in various surgeries, but there is no study done by
stimulating PC6 acupoint through touch on open-
heart surgery patients. In this regard, the inves-
tigator is also interested in ϐinding out the effect
of using acupressure on pain and bio-physiological
parameters for mediosternotomy patients. Hence,
the present study was undertaken to evaluate the
effect of acupressure in pain and improving the bio-
physiological parameters among mediosternotomy
patients.

MATERIALS ANDMETHODS

Study design
Experimental study with pre and post with control
design.

Study setting
The present study was conducted at Sri Sathya
Sai Institute of Higher Medical Sciences, Whiteϐield,
Bangalore.

Study population
A total of twentymale and femalepatients thosewho
undergo open-heart surgery viamedian sternotomy
were part of the study after obtaining the written
informed consent. After recording the demographic
data, the participants were randomly grouped into
control and intervention groups using randomnum-
bers generated by computer with 10 participants in
each group.

Group Control (= 10): No intervention applied

Group Experimental (= 10): Acupressure was
applied

The participants were recruited using the following
criteria.

Inclusion criteria

1. Male and female participants between the age
group of 19 and 60 years.

2. Patients those who report pain during deep
inspiration with an intensity of at least 3 on a
0–10 rating scale under standard analgesia.

• Patients those who are extubated.

• Patients on the ϐirst operative day and con-
scious.

• Patients who can communicate through
English, Tamil, Hindi and Kannada.

• Patients those who are willing to participate in
a study.

Table 1: Distribution of participants on the
basis of gender (Data was presented as
frequency and percentage). (Exp-experimental
group, Con- control group)
Gender Exp-Frequency

(percentage)
Con- Frequency (Per-
centage)

Male 6 (60) 9 (90)
Female 4 (40) 1 (10)

Table 2: Distribution of participants on the
basis of age (Data was presented as frequency
and percentage).(Exp-experimental group, Con-
control group)
Age
(years)

Exp-
Frequency
(percent-
age)

Con- Frequency (Per-
centage)

19-28 1 (10) 1 (10)
29-38 3 (30) 4 (40)
39-48 2 (20) 1 (10)
49-58 2 (20) 1 (10)
59-68 2 (20) 3 (30)

Table 3: Distribution of participants on the
basis of education (Data was presented as
frequency and percentage).(Exp-experimental
group, Con- control group)
Education Exp-

Frequency
(percentage)

Con- Fre-
quency (Per-
centage)

No formal
education

0 (0) 1 (10)

Primary 6 (60) 6 (60)
Secondary 1 (10) 3 (30)
Higher sec-
ondary

2 (20) 0 (0)

Graduate 1 (10) 0 (0)
Post Graduate 0 (0) 0 (0)
Other specify 0 (0) 0 (0)

Exclusion criteria
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Table 17: Comparison of pre and post values of pain score among control and experimental groups
(Data was presented as frequency and percentage). (Exp-experimental group, Con- control group)

Day-1
Experiment group

Test time Pre Post p-value
5-6:00pm 9.10±0.32 6.70±0.48 <0.0001***
Control group
5-6:00pm 9.10±1.32 9.10±1.32 1
Day-2
Experiment group
Test time Pre Post p-value
5-6:00am 8.40±0.52 6.20±0.42 <0.0001***
12-1:00pm 7.70±0.67 6±0.00 <0.0001***
5-6:00pm 7.20±0.42 5.50±0.53 <0.0001***
Control group
5-6:00am 8.20±0.42 8.20±0.42 1
12-1:00pm 7.40±0.70 7.40±0.70 1
5-6:00pm 6.60±0.70 6.60±0.70 1
Day-3
Experiment group
Test time Pre Post p-value
5-6:00am 7±0 5.30±0.48 <0.0001***
12-1:00pm 6.10±0.32 3.90±0.57 <0.0001***
5-6:00pm 5.10±0.32 3±0.00 <0.0001***
Control group
5-6:00am 6.10±0.74 6.10±0.74 1
12-1:00pm 5.80±0.63 5.80±0.63 1
5-6:00pm 5.10±0.74 5.10±0.74 1
Day-4
Experiment group
Test time Pre Post p-value
5-6:00am 3.90±0.57 2.60±0.70 0.0002
12-1:00pm 3.70±0.48 2.10±0.32 <0.0001***
5-6:00pm 2.90±0.32 1.40±0.52 <0.0001***
Control group
5-6:00am 4.70±0.67 4.70±0.67 1
12-1:00pm 4±0.67 4±0.67 1
5-6:00pm 3.80±0.42 3.90±0.32 0.5567

• Patients who are having post-operative compli-
cations.

• Patients with the emergency operation, chronic
pain and hemodynamically unstable.

• Patients who underwent graft donor site from
hands for CABG.

Acupressure
The intervention will be provided at PC6 acupres-
sure point, situated on the inner side of the forearm,

three ϐingers below thewrist joint, three times a day.

Assessment of pain
Numerical Rating Scale of pain was used to assess
the pain of the Participants (Jensen et al., 1986).

Ethical consideration
The study was approved by the Institutional Ethics
Committee. A written, informed consent was
obtained from all the participants. The study was
performed in accordance with the ”Ethical Guide-
lines for Biomedical Research on Human Partic-
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Table 18: Comparison of pre values of pain score among control and experimental groups (Data
was presented asfrequency and percentage). (Exp-experimental group, Con- control group)
Day-1

Test time Con Pre Exp Pre p-value
5-6:00pm 9.10±1.32 9.10±0.32 1
Day-2
Test time Con Pre Exp Pre p-value
5-6:00am 8.20±0.42 8.40±0.52 0.3566
12-1:00pm 7.40±0.70 7.70±0.67 0.3405
5-6:00pm 6.60±0.70 7.20±0.42 0.0320*
Day-3
Test time Con Pre Exp Pre p-value
5-6:00am 6.10±0.74 7±0 0.0012**
12-1:00pm 5.80±0.63 6.10±0.32 0.0937
5-6:00pm 5.10±0.74 5.10±0.32 1
Day-4
Test time Con Pre Exp Pre p-value
5-6:00am 4.70±0.67 3.90±0.57 0.0101*
12-1:00pm 4±0.67 3.70±0.48 0.2648
5-6:00pm 3.80±0.42 2.90±0.32 <0.0001***

Table 19: Comparison of post values of pain score among control and experimental groups (Data
was presented as frequency and percentage). (Exp-experimental group, Con- control group)
Day-1

Test time Con Post Exp Post p-value
5-6:00pm 9.10±1.32 6.70±0.48 <0.0001***
Day-2
Test time Con Post Exp Post p-value
5-6:00am 8.20±0.42 6.20±0.42 <0.0001***
12-1:00pm 7.40±0.70 6±0.00 <0.0001***
5-6:00pm 6.60±0.70 5.50±0.53 0.0009
Day-3
Test time Con Post Exp Post p-value
5-6:00am 6.10±0.74 5.30±0.48 0.0102
12-1:00pm 5.80±0.63 3.90±0.57 <0.0001***
5-6:00pm 5.10±0.74 3±0.00 <0.0001***
Day-4
Test time Con Post Exp Post p-value
5-6:00am 4.70±0.67 2.60±0.70 <0.0001***
12-1:00pm 4±0.67 2.10±0.32 <0.0001***
5-6:00pm 3.90±0.32 1.40±0.52 <0.0001***
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Table 4: Distribution of participants on the
basis of occupation (Data was presented as
frequency and percentage).(Exp-experimental
group, Con- control group)
Occupation Exp-

Frequency
(percent-
age)

Con- Frequency
(Percentage)

Daily wages 5 (50) 3 (30)
Business 0 (0) 3 (30)
Private 2 (20) 3 (30)
Government 0 (0) 0 (0)
Retired 0 (0) 0 (0)
Homemaker 3 (30) 1 (10)

Table 5: Distribution of participants on the
basis of family income (Data was presented as
frequency and percentage). (Exp-experimental
group, Con- control group)
Family income
(rupees per
month)

Exp-
Frequency
(percent-
age)

Con- Fre-
quency (Per-
centage)

<10000 6 (60) 1 (10)
10001-20000 3 (30) 5 (5)
20001-30000 1 (10) 4 (4)
30001-40000 0 (0) 0 (0)
>40000 0 (0) 0 (0)

Table 6: Distribution of participants on the
basis of family religion (Data was presented as
frequency and percentage). (Exp-experimental
group, Con- control group)
Religion Exp-Frequency

(percentage)
Con- Frequency
(Percentage)

Hindu 8 (80) 5 (50)
Muslim 1 (10) 4 (40)
Christian 1 (10) 1 (10)
Others 0 (0) 0 (0)

Table 7: Prior information on acupressure
(Data was presented as frequency and
percentage). (Exp-experimental group,
Con-control group)
Have you
received any
information on
acupressure

Exp-
Frequency
(percent-
age)

Con- Fre-
quency
(Percentage)

Yes 0 (0) 0 (0)
No 10 (100) 10 (100)

Table 8: Co-morbid illness inthe participants
(Data was presented as frequency and
percentage).(Exp-experimental group, Con-
control group)
Co-morbid ill-
ness

Exp-
Frequency
(percentage)

Con- Fre-
quency (Per-
centage)

Angina or
Exertion

3(30) 7 (70)

Hypertension 5 (50) 1 (10)
Dyspnea or
exertion

2 (20) 2 (20)

Table 9: Duration of illness in the participants
(Data was presented as frequency and
percentage). (Exp-experimental group, Con-
control group)
Duration of
illness

Exp-
Frequency
(percent-
age)

Con- Frequency
(Percentage)

< 1 year 3(30) 1(10)
1-5 years 6(60) 6(60)
6-10 years 1(10) 3(30)

Table 10: Surgical diagnosis in the participants
(Data was presented as frequency and
percentage).(Exp-experimental group, Con-
control group)
Surgical diag-
nosis

Exp-
Frequency
(percentage)

Con- Fre-
quency (Per-
centage)

Coronary
artery disease

8(80) 8(80)

Mitral valve
stenosis

1(10) 1(10)

Aortic valve
stenosis

1(10) 1(10)

ipants, 2006” by the Indian Council of Medical
Research and the Declaration of Helsinki, 2008.

Data analysis

Data was analyzed using SPSS 20.0. Data were
expressed as frequency and percentage. Pain scores
were expressed as mean and SD. A probability value
of less than 0.05 was considered signiϐicant.
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Table 11: Name of the surgery undergone by the
participants (Data was presented as frequency
and percentage).(Exp-experimental group, Con-
control group)
Name of the
surgery

Exp-
Frequency
(percentage)

Con- Fre-
quency (Per-
centage)

On pump
coronary
artery bypass
graft

7(70) 7(70)

Mitral valve
replacement

1(10) 1(10)

Aortic valve
replacement

1(10) 1(10)

Off-pump
coronary
artery bypass
graft

1(10) 1(10)

Table 12: Location of water seal drain ages and
the number of drains undergone by the
participants (Data was presented as frequency
and percentage). (Exp-experimental group,
Con- control group)
Location of
water seal
drainage &
number

Exp-
Frequency
(percent-
age)

Con- Fre-
quency (Per-
centage)

Right & Left
chest

10(100) 10(100)

2 Drains 10(100) 10(100)

Table 13: Location of pain in the participants
(Data was presented as frequency and
percentage).(Exp-experimental group, Con-
control group)
Location of
pain

Exp-
Frequency
(percentage)

Con- Frequency
(Percentage)

Sternum &
Leg

8(80) 8(80)

Only Ster-
num

2(20) 2(20)

Table 14: Frequency of experiencing pain in the
participants (Data was presented as frequency
and percentage). (Exp-experimental group,
Con- control group)
Frequency
of Expe-
riencing
pain

Exp-
Frequency
(percentage)

Con- Frequency
(Percentage)

Never 0(0) 0(0)
Sometime 0(0) 0(0)
Mostly 0(0) 0(0)
Always 10(100) 10(100)

Table 15: Activities associated with pain
sensation duration in the participants (Data
was presented as frequency and percentage).
(Exp-experimental group, Con- control group)
Activities
associated
with pain
sensation
duration

Exp-
Frequency
(percentage)

Con- Fre-
quency (Per-
centage)

Cough 10(100) 10(100)
Physiotherapy 10(100) 10(100)
Wound dress-
ing

2(20) 4(40)

Movement 7(70) 7(70)

Table 16: Medication given to the participants
(Data was presented as frequency and
percentage).(Exp-experimental group, Con-
control group)
Medication Exp-

Frequency
(percentage)

Con- Frequency
(Percentage)

T. Paraceta-
mol

10(100) 10(100)

Dose (1
Gram)

10(100) 10(100)

Route (Oral) 10(100) 10(100)
Frequency
(BD)

10(100) 10(100)
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RESULTS AND DISCUSSION

Distribution of participants on the basis of gender
was presented in Table 1. Distribution of partici-
pants on the basis of age is presented in Table 2.
Distribution of participants on the basis of educa-
tion was presented in Table 3. Distribution of par-
ticipants on the basis of occupation was presented
in Table 4. Distribution of participants on the basis
of family income was presented in Table 5. Distri-
bution of participants on the basis of family religion
was presented in Table 6. Prior information on acu-
pressure was presented in Table 7. Co-morbid ill-
ness in the participants was presented in Table 8.
Duration of illness in the participantswas presented
in Table 9. Surgical diagnosis in the participantswas
presented in Table 10. Name of the surgery under-
gone by the participants was presented in Table 11.
Location of water seal drainages and the number
of drains undergone by the participants were pre-
sented in Table 12. Location of pain in the par-
ticipants was presented in Table 13. Frequency of
experiencing pain in the participants was presented
in Table 14. Activities associated with pain sensa-
tion duration in the participants were presented in
Table 15. Medication given to the participants was
presented in Table 16. Comparison of pre and post
values of pain score among control and experimen-
tal groupswas presented in Table 17. Comparison of
pre -values of pain score among control and experi-
mental groupswere presented in Table 18. Compar-
ison of post- values of pain score among control and
experimental groups, were presented in Table 19.

The present study was undertaken to observe the
effectiveness of acupressure on pain management
among mediosternotomy patients. There was a sig-
niϐicant decrease in the pain scores followed by
the acupressure. Patients are undergoing the heart
surgery experiences immense pain due to the open-
ing of the sternum, damageof the tissues and inϐlam-
mation (Mazzefϐi and Khelemsky, 2011; Bjørnnes
et al., 2016). Management of postoperative pain
of these patients is essential as ill management not
only delays the discharge of the patient but also
causes disorders of respiratory, digestive, cardio-
vascular and other systems (Choiniere et al., 2014;
Ghoneim and O’Hara, 2016). Both pharmacological
and non-pharmacological therapies are currently
used for the management of the post-operative pain
of the patients.

Opioids are the most commonly used drugs in the
management of the pain of the patients (Alavi,
2010). Though opioids relieve pain effectively, they
are associatedwith side effects and also need a long-
term stay of the patient in the hospital. Hence, the

alternative therapies like acupuncture, music ther-
apy, exercises etc. are widely used as they are asso-
ciated with minimal or no side effects. One such
method is acupressure. However, there are limited
studies in this aspect. Hence, the present study was
undertaken to provide scientiϐic evidence to imple-
ment the acupressure also as a complementary ther-
apy in the management of post-operative pain of
the patients. Acupressure was reported as a safe
method in relieving the pain of the patients (Vickers
et al., 2012; Lee et al., 2013; Yu-Jeong et al., 2013;
Yamashita et al., 1999). Acupressure is performed
by applying the physical pressure on speciϐic points
of the body surface by means of energy circulation.
Though it appears similar to the acupuncture, in this
method, the pressure is applied only using the ϐin-
gers, hands, palms, wrists and knees in order to pro-
vide an internal ϐlow of energy. Thus, the method is
non-invasive, effective and safer method compared
to acupuncture.

The present study results provide scientiϐic evi-
dence for the effectiveness of acupressure in the
management of the post-operative pain of the
patients. The study results are in accordance with
the earlier studies which explained that the acu-
pressure is an effective method in relieving differ-
ent kinds of pain (Kotani et al., 2001; Goddard et al.,
2002).

CONCLUSION

There was a signiϐicant decrease in the pain score
of the participants, followed by acupressure. The
studyprovides further evidence for the effectiveness
of the acupressure in painmanagement and also rec-
ommends detailed research in this area.

REFERENCES

Alavi, S. M. 2010. Intravenous sufentanil and mor-
phine for post-cardiac surgery pain relief using
patient-controlled analgesia (PCA) device: A ran-
domized double-blind clinical trial. Pakistan Jour-
nal of Medical Sciences, 1(137–41).

Bjørnnes, A. K., Rustøen, T., Lie, I., Watt-Watson,
J., Leegaard, M. 2016. Pain characteristics and
analgesic intake before and following cardiac
surgery. European Journal of Cardiovascular Nurs-
ing, 15(1):47–54.

Chen, Y. W., Wang, H. H. 2014. The Effectiveness
of Acupressure on Relieving Pain: A Systematic.
Review. Pain Management Nursing, 15(2):539–
550.

Choiniere, M.,Watt-Watson, J., Victor, J. C., Baskett, R.
J. F., Bussieres, J. S., Carrier, M., Taillefer, M. C. 2014.

© International Journal of Research in Pharmaceutical Sciences 2513



Pritha L et al., Int. J. Res. Pharm. Sci., 10(3), 2507-2514

Prevalence of and risk factors for persistent post-
operative nonanginal pain after cardiac surgery: a
2-year prospective multicentre study. Canadian
Medical Association Journal, 186(7):213–223.

Ghoneim, M. M., O’Hara, M.W. 2016. Depression and
postoperative complications: an overview. BMC
Surgery, 16(1):5.

Goddard, G., Karibe, H., McNeill, C., Villafuerte, E.
2002. Acupuncture and sham acupuncture reduce
muscle pain in myofascial pain patients. Journal of
Orofacial Pain, 16(1):71–76.

Jensen, M. P., Karoly, P., Braver, S. 1986. The mea-
surement of clinical pain intensity: a comparison
of six methods. Pain, 27(1):117–126.

Kotani, N., Hashimoto, H., Sato, Y., Sessler, D. I., Yosh-
ioka, H., Kitayama, M., Matsuki, A. 2001. Preopera-
tive intradermal acupuncture reduces postopera-
tive pain, nausea and vomiting, analgesic require-
ment, and sympathoadrenal responses. Anesthesi-
ology, 95(2):349–356.

Lee, J. H., Choi, T. Y., Lee, M. S., Lee, H., Shin, B. C., Lee,
H. 2013. Acupuncture for Acute Low Back Pain.
The Clinical Journal of Pain, 29(2):172–185.

Mazzefϐi, M., Khelemsky, Y. 2011. Poststernotomy
Pain: A. Clinical Review. Journal of Cardiothoracic
and Vascular Anesthesia, 25(6):1163–1178.

Vas, J., Aguilar, I., Perea-Milla, E., Méndez, C.
2008. Eϐicacia de la acupuntura y sus técni-
cas relacionadas para el tratamiento del dolor
no oncológico en atención primaria: una audi-
toría médica. Revista Internacional de Acupuntura,
2(1):56–62.

Vickers, A. J., Cronin, A. M., Maschino, A. C., Lewith,
G., MacPherson, H., Foster, N. E. 2012. Acupunc-
ture for Chronic Pain Individual Patient Data
Meta-analysis. Archives of Internal Medicine,
172(19):1444–1453.

Yamashita, H., Tsukayama, H., Tanno, Y. 1999.
Adverse events in acupuncture and moxibustion
treatment: A six-year survey at a national Clinic in
Japan. Journal of Alternative and Complementary
Medicine, 5(3):229–236.

Yu-Jeong, Yun-Kyung, Yun-Yeop, Byung-Cheul, Shin,
H., Park, J., Lee, S. 2013. Acupuncture for chronic
lowback pain: amulticenter, randomized, patient-
assessor blind, sham-controlled clinical trial. Spine
(Phila Pa 1976) , 38(7):549–557.

2514 © International Journal of Research in Pharmaceutical Sciences


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

