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Aims In sports activities, the structure of the upper body plays a very important role and is
often the target of various kinds of injuries that harm the body. This study aimed to determine
the effect of combined therapy manipulation on upper extremity injuries.

Materials & Methods This experimental study with a randomized pre-test and post-test
design was conducted on 60 people who experienced upper extremity injuries from February
14 to March 14, 2022. Subjects were divided into four groups, including three treatment groups
(sports massage manipulation, trigger point manipulation, and chiropractic manipulation) and
one control group. The treatment was carried out at the Gauging Massage Medical Manual
Therapy practice in Yogyakarta. The degree of strain was measured using a Visual Analogue
Scale . Multivariate Analysis of Variance was used to determine the effect of giving combined
therapy manipulation on pain intensity in all groups of research subjects.

Findings The administration of the combined therapy manipulation significantly reduced the
intensity of strain-induced pain in all treatment groups of sports massage, trigger point, and
chiropractic compared to the control group (p=0.001).

Conclusion All combined massage manipulation groups, including sports massage, trigger point,
and chiropractic can reduce pain intensity 15 minutes after treatment, and there is no significant
difference between these three groups in reducing pain intensity.

Keywords Therapy; Injuries; Sport Massage; Trigger Point; Chiropractic
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Introduction

A healthy body is everyone's dream, both young and
old. Health is a state of complete physical, mental
and social well-being, not merely the absence of
disease and infirmity or disability. By having a
healthy body, all activities will run well and
smoothly [11. In the world of sports, the structure of
the upper organs has a very important role, and
often suffer from strain and sprain injuries caused
by direct trauma such as falls, overuse, and
collisions [2].

A literature study reported that there were upper

extremity injuries in 545 patients (34%),
inflammation in 404 injured patients (25%),
fractures in 145 injured patients (9%), and

contusions in 45 injured patients (3%). Tension and
inflammation were highest in the shoulder and
elbow, contributing to 405 injuries (71%) in the
shoulder and 257 injuries (52%) in the elbow.
Fractures and contusions were highest in the hand
and wrist, contributing to 126 injuries (55%) to the
hand and 33 injuries (30%) to the wrist [31.

The most commonly used massage therapy is
manual therapy, which is an active technique that
involves the application of accurately and precisely
determined manual forces applied to the body to
increase flexibility in restricted areas in joints,
tissues or in skeletal muscles . Manual massage
has been used for rehabilitation and relaxation for
thousands of years around the world. Manual
massage can be defined as the mechanical
manipulation of body tissues with rhythmic
pressure and stroking for the purpose of promoting
health and well-being [2. In one study, combined
therapy was more effective than massage alone in
enhancing physiological actions [5l. Combination
therapy showed a significantly more effect in
reducing pain perception (45%-51%), increasing
pain pressure threshold (15%-25%), and increasing
tissue blood flow (131%-152%) than massage
therapy without combined [¢].

The advantages of each of the 3 combined massage
techniques are: (1) Sport massage serves to
overcome fatigue, prevent injury, stretch muscles,
speed up recovery time, and treat injuries such as
sprains, chronic pain, and limited range of motion,
(2) Trigger point massage serves to reduce chronic
pain that affects joints and nerves in the muscles,
and (3) Chiropractic massage serves to normalize or
restore joint function and stretch muscles. Finally,
the effectiveness of handling hand and arm injuries
is maximized and it only takes 1-3 treatments.
Disorders that can be overcome such as; tennis
elbow, lateral epicondylitis, carpal tunnel syndrome,
rotator cuff, joint dislocation, and myofascial pain
syndrome [71.

Valid and reliable pain assessment is essential for
clinical trials and effective pain management. In
acute pain trials, baseline pain assessment should
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ensure sufficient pain intensity for the trial to detect
a meaningful treatment effect (8. Acute pain is a
short-term sensation that alerts us to an injury.
Meanwhile, the assessment of chronic pain and its
effect on physical, emotional, and social functioning
requires multidimensional qualitative tools and
health-related quality of life instruments [°l. Chronic
pain is pain that lasts more than three months. Your
nervous system receives constant aches and pains
signals from the body for months and even years.
Three of the most common and accurate outcome
measure tools used by physical therapists to
measure pain are the visual analogue scale (VAS),
the numerical pain rating scale, and the McGill pain
questionnaire. In this study the authors used a visual
analogue scale for measuring acute and chronic pain.
The VAS is considered by some to be one of the best
measures of pain intensity [101.

This study aimed to determine the effect of
combined therapy manipulation on upper extremity
injuries.

Materials and Methods

In this research, an experimental method with pre-
test and post-test design was used in a random
group with a control. The number of research
samples was 60 people who experienced upper
extremity injuries from February 14 to March 14,
2022. The inclusion criteria were 18-40 years of age
and having a normal Body Mass Index (BMI).
Individuals who experienced muscle injuries in the
upper extremities (hands, shoulders, elbows, and
back) were excluded from the study.

Visual Analogue Scale (VAS)

The VAS is a self-reported measurement consisting
of a vertical or horizontal line with an extreme
anchor from no pain to extreme pain [11l. This line
represents a continuum of pain intensity and is most
often 10 cm long. Patients were asked to mark the
level of pain intensity they felt for a certain period of
time on a line. The examiner assesses the instrument
by measuring the distance, in millimeters, from the
“painless” anchor to the mark, which the patient
identifies as the level of pain. The simplicity of its
construction and use is considered the main
advantage of VAS. The VAS is generally considered a
valid and reliable tool for the measurement of
chronic pain. Although it appears to be equally valid
in the measurement of acute pain. The findings of
the study indicate that the VAS is a very reliable
instrument for measuring acute pain [12].

Combined pre-therapeutic protocol

Research subjects in the treatment and control
groups underwent conditioning for one week. This
conditioning was in the form of directions not to
take drugs, and not to do strenuous activities. The
research subjects were 60 injured patients
consisting of 15 shoulder injuries, 15 elbow injuries,
15 wrist injuries, and 15 hand & finger injuries. The
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treatment was carried out at the Gauging Massage
Medical Manual Therapy practice in Yogyakarta. The
treatment was carried out two times a week with a
break of 3 days after the treatment. The selection of 2
times for one week of treatment refers to research
conducted by Daub [131.

In the implementation of combined therapy treatment,
the procedures carried out are (1) Observation to see
the anthropometry of body shape; (2) Manual
palpation for bone fractures; (3) Medical diagnosis by
MRI or X-ray; (4) Pain test and measurement by Visual
Analogue Scale (VAS); (5) Joint degree test and
measurement by Range Of Motion (ROM); (6) Hand
and arm function test and measurement by Disabilities
of the Arm, Shoulder and Hand (DASH); (7) Sport
massage healing protocol: effleurage, petrissage,
clapping, spray, stretch, release, reposition, and
traction; (8) Trigger point healing protocol; (9)
Chiropractic healing protocol; (10) Duration 15-45
minutes the longest time; (11) Patient education after
each healing treatment.

Combined therapy protocol

For the treatment group, namely the first, second,
third, and fourth groups, the subject was given
combined therapy manipulation treatment on the
upper extremities, with details of the combined
therapy manipulation treatment as follows:

1) Group K1 with manipulation of sports massage on
the deltoid muscle, triceps brachii muscle, biceps
brachii muscle, and brachioradialis muscle with a
duration of 20 minutes;

2) Group K2 with manipulation of trigger points on the
deltoid muscle, triceps brachii muscle, biceps brachii
muscle, and brachioradialis muscle with a duration of
20 minutes;

3) Group K3 with chiropractic manipulation of the
deltoid muscle, triceps brachii muscle, biceps brachii
muscle, and brachioradialis muscle with a duration of
20 minutes;

4)Group K4 was not given combined therapy
manipulation treatment (control group).

Pain measurement

The intensity of pain that arises was measured after 15
minutes with the Visual Analogue Scale (VAS), where 0
represents no pain, and 1-10 describes the level of
intense pain.

Statistical analysis

Multivariate Analysis of Variance (MANOVA) was used
to determine the effect of giving combined therapy
manipulation on pain intensity in all groups of research
subjects.

Findings

Table 1 presents the frequency of upper extremity
injuries treated, including shoulder, elbow, wrist, hand
and finger injuries.

The four studied groups did not differ significantly in
terms of average weight and average BMI and were
homogeneous (Table 2).
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Table 1) Frequency of upper upper extremity injuries injuries
treated, including shoulder, elbow, wrist, hand and finger injuries

Type of injury Number of patients

Shoulder

Rotator cuff injury

Dislocation

Frozen shoulder

Total

Elbow

Elbow hyperextension

Muscle tension

Ligament/tendon tears

Dislocation

Total

Wrist

Bone fracture

Sprains/tensions

Total

Hands and fingers

Hyperextension finger

Sprained finger

Ligament/tendon tears

Total

= 00 oW D = Ul o ugl

= U1 U1

Table 2) Comparison of the meanss of age, weight, height and
BMI in the studied groups

Variable  K1(n=15) K2(n=15) K3(@n=15) K4 (n=15) P

Age(year)  19.05£0.75 20.04+0.52 22.00£091 20.05x0.52 0.007

Weight (kg) 64.10+3.13 67.00£3.38 66.20+340 61.50+3.72 0.902

Height (cm) 1.69+£0.03 1.70£0.02 1.69+0.05 1.69+0.03  0.027

BMI (kg/m?) 21.50+1.13 22.05+1.09 21.58+1.15 21.37+0.83 0.776

K1: Sports massage treatment group;
K2: Trigger point treatment group;
K3: Chiropractic treatment group;
K4: Group without treatment

In all groups, the administration of combined
treatment had a significant effect on pain intensity
(p=0.001; Table 3).

Table 3) Examining the mean pain intensity of the treatment and
control groups using the MANOVA test

. ... Normality = Homogeneity
Group N Pain intensity test test P
K1 15 2.27x0.76 0.315
K2 15 1.52+0.84 0.326
K3 15  2.21x0.84 0.315 0.860 0.001
K4 15  3.80+0.76 0.315

K1: Sports massage treatment group;
K2: Trigger point treatment group;
K3: Chiropractic treatment group;
K4: Group without treatment

The mean of pain intensity showed that all combined
massage manipulation groups, including sports
massage, trigger point, and chiropractic, can reduce
pain intensity, and the most effective in reducing
pain intensity is as follows: trigger point,
chiropractic, and sports massage.

Discussion

In general, the mechanism of action of combined
therapy in reducing pain intensity is to carry out
three treatment steps, including sports massage,
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trigger points, and chiropractic. Pain intensity is an
indication of wound healing. Muscle damage or
exercise-induced muscle damage that occurs due to
exercise activity is a common thing that often occurs
due to the increasing intensity or duration of
exercise [14 15, Muscle damage is a manifestation of
the failure of the balance between stress and
response. Failure at the atomic level causes damage
at the molecular level, which then causes damage at
the cellular level and causes damage at the tissue
level 1],

Strain is an injury that occurs in the tendon due to
the use or excessive stress, after a traumatic injury
or sports injury [17l. Hand and arm injuries often
occur due to the use or excessive pressure on the
muscles so that the muscles stretch beyond their
normal capacity, overuse of muscles and being
performed repeatedly, muscles being pulled in the
wrong direction, excessive muscle contractions, or
they occur when the muscles are not ready for
contractio in the deltoid muscle, triceps brachii
muscle, biceps brachii muscle, and brachioradialis
muscle ['8]. This trauma also directs the joint to the
bone, causing the joint to shift into an immovable
joint position.

Some types of exercise can damage muscle fibers,
especially the exercise with eccentric muscle
contractions [191. Muscle pain with loss of function is
commonly known as Delayed Onset of Muscle
Soreness (DOMS) [20]. Pain is the body's defense
mechanism that will appear if there is damaged
tissue [21l. Pain receptors are scattered in the skin,
where pain receptors respond to stimulation. The
results obtained in the control group (K4) showed
the highest mean pain intensity compared to the
manipulation treatment group of sports massage
(K1), trigger point (K2), and chiropractic (K3). This
shows that the combined therapeutic manipulation
of sports massage manipulation (K1), trigger point
(K2), and chiropractic (K3) can reduce pain
intensity, where the sports massage manipulation
treatment group (K1) shows the lowest average
number among the other groups.

Each combined therapy manipulation is indicated to
reduce pain. Physiological effect of combination
therapy reduces pain even though it is influenced by
hormonal and nervous systems [22l. This happens
because the receptors or nerves that receive stimuli
under the skin are sensitive to stimulation in the
form of pressure touch found in the combined
therapy technique. The effect of massage will bring
up a distraction that can increase the formation of
endorphins and make muscle relaxation. From the
point of view of physiology, massage is an
engineering activity of the venous pump mechanism
and the lymph pump, which can artificially
accelerate recovery by accelerating circulation in
conditions of complete rest or lying relaxed [13 23],
When the muscle contracts, the veins and lymph
vessels in and around the muscle are pinched, so
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that blood and lymph are squeezed out of the vessel;
then upon relaxation, the vessels are refilled with
blood and lymph from the active muscle tissue, not
the blood and lymph that had been squeezed out
earlier [24 25],

Based on the MANOVA test, there was a significant
difference between the control group and the
manipulation treatment groups of sports massage,
trigger point, and chiropractic. This indicates that
the decrease in pain intensity is influenced by the
manipulation of sports massage, trigger point, and
chiropractic, and manipulation of the trigger point
has the best effect on reducing pain intensity. In
general, the administration of combined therapy
manipulation is a form of effort to reduce pain
because of physical work on muscles that are
experiencing tension [26l. This study also proved that
the use of combined therapy reduces recovery time
and can significantly prevent DOMS pain [27]. This
also confirms that exercise has a negative effect,
especially if it is done with excessive intensity,
namely the damage to muscle fibers which is
indicated by abnormal muscle function and
decreased muscle strength [14 28],

Based on the results of the research and the theory
described above, the researcher believes that
combined therapy manipulation can reduce the
perception of pain in the hands. The three combined
therapeutic manipulations, sport massage, trigger
point, and chiropractic, have a good impact on
reducing pain perception, and the trigger point
manipulation has the best influence. This is in line
with the opinion which states that combination
therapy shows a significantly more effect in reducing
pain perception (45%-51%), increasing pain
pressure threshold (15%-25%), and increasing
blood flow (131%-152%) than massage therapy
without combination (p<0.001) [¢l.

The benefits of combined therapy are that it can
relieve muscle tension and stiffness, faster healing of
strained muscles and sprained ligaments, reduced
muscle pain, swelling, and spasms, greater joint
flexibility, and range of motion, and subsequently
improved athlete performance [51. Massage can also
increase muscle blood flow and lactate clearance
while lowering creatinine kinase levels [9].

Sports massage: Usually works on one problem area,
therapists work according to the athlete's needs and
type of sport, often assist in the prevention and
treatment of injuries (chronic pain, limited range of
motion), and treatments designed to help prepare an
athlete for an event and to help him recover. Sports
massage is usually widely used for the prevention
and treatment of injuries such as sprains, chronic
pain, and limited range of motion in athletes [29].
Trigger point massage: This massage focuses on
trigger points or areas of tense muscle fibers that
can build up in the muscles of the body after injury
or overuse. This knot is painful when pressed and
can cause symptoms elsewhere in the body. Trigger
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point massage is usually widely used to reduce
chronic pain that affects joints and nerves in the
muscles in the general population [30].

Chiropractic massage: This is a bone manipulation
massage technique that focuses on the relationship
between major body structures, such as the skeleton,
muscles, and nerves, and the patient's health 1l
This massage is widely used to treat chronic pain in
the upper body, such as the low back, back, neck,
shoulders, hands, and arms. Chiropractic massage is
usually widely used to normalize or restore joint
function and stretch muscles in athletes and the
general public [20],

Based on the results of existing research, there are
still some limitations, so further research is needed
on a larger sample, on each independent variable,
namely the manipulation group of sports massage,
trigger point, and chiropractic so that the
physiological effects will be more pronounced. In
addition, it is necessary to do a comparison test on
each manipulation group from the combined therapy
with the untreated group and with the treatment
group with complete manipulation.

Conclusion
All combined massage manipulation groups,
including sports massage, trigger point, and

chiropractic can reduce pain intensity 15 minutes
after treatment, and there is no significant difference
between these three groups in reducing pain
intensity.

Acknowledgements: Nothing is declared by the authors.
Ethical Permission: This research is in accordance with
the ethics policy of Yogyakarta State University.

Conflict of Interests: There is no conflict of interest.
Authors’ Contribution: Putra F. (First author), Original
researcher (33%); Sumaryanti P. (Second author),
Introduction author/ Assistant/ Discussion author (34%);
Susanto E. (Third author), Methodologist/ Statistical
analyst (33%)

Funding: Nothing is declared by the authors.

References

1- Habersack M, Luschin G. WHO-definition of health must
be enforced by national law: A debate. BMC Med Ethics.
2013;14:24.

2- Zhong H, Wang C, Wan Z, Lei J. The techniques of
manual massage and its application on exercise-induced
fatigue : a literature review. Front Sport Res. 2019;1(1):43-
50.

3- Fares MY, Salhab HA, Khachfe HH, Kane L, Fares Y, Fares
J, et al. Upper limb injuries in major league baseball. Phys
Ther Sport. 2020;41:49-54.

4- Susanto E, Bayok M, Satriawan R, Festiawan R,
Kurniawan DD, Putra F. Talent identification predicting in
athletics: A case study in Indonesia. Ann Apppl Sport Sci.
2022;10(3):21-5.

5- Best TM, Hunter R, Wilcox A, Haq F. Effectiveness of
sports massage for recovery of skeletal muscle from
strenuous exercise. Clin ] Sport Med. 2008;18(5):446-60.
6- Joseph LH, Hancharoenkul B, Sitilertpisan P, Pirunsan U,

Health Education and Health Promotion

Putra et al.
Paungmali A. Effects of massage as a combination therapy
with lumbopelvic stability exercises as compared to
standard massage therapy in low back pain: A randomized
cross-over study. Int ] Ther Massage Bodywork.
2018;11(4):16-22.
7- Khalique A, Siddiqui MY. Historical background and
medical significance of Dalk (Massage). A review. ~ 15 ~
Int ] Unani Integr Med. 2017;1(2):15-20.
8- Lee J-H, Oh J-S, Kim M-H. Effect of deep friction massage
with taping technique on strength, pain, function and wrist
extensor muscle activity in patient with tennis elbow.]
Musculoskel Sci Technol. 2020;4(2):76-83.
9- Susanto E, Sukoco P, Suharjana S. The aquares model:
Does it have impact on improving personal and social
responsibility. ] Cakrawala Pendidikan. 2020;39(3):597-
608.
10- Lima CR, Martins DF Reed WR. Physiological
responses induced by manual therapy in animal models: A
scoping review. Front Neurosci. 2020;14:430.
11- Kahl C, Cleland JA. Visual analogue scale, numeric pain
rating scale and the McGill pain Questionnaire: an
overview of psychometric properties. Phys Ther Rev.
2015;10(2):123-8.
12- Bijur PE, Silver W, Gallagher EJ. Reliability of the visual
analog scale for measurement of acute pain. Acad Emerg
Med. 2001;8(12):1153-7.
13- Daub CW. A case report of a patient with upper
extremity symptoms: Differentiating radicular and
referred pain. Chiropr Osteopat. 2007;15:10.
14- Byrne C, Twist C, Eston R. Neuromuscular function
after exercise induced muscle damage: Theoritical and
applied implications. Sport Med. 2004;34(1):49-69.
15- Susanto E, Irmansyah ], Pangastuti NI, Khory FD. The
effect of responsibility-based aquatic teaching on the
respect and caring of middle school students. Int ] Hum
Mov Sports Sci. 2021;9(5):955-63.
16- Anderson ]G, Symkins DD, Hans RC, Hancock CR.
Curcumin alters iron regulation in C 2 C 12 skeletal muscle
cells and prevents iron accumulation in a model of
elevated oxidative stress. FASEB J. 2018;32(S1):618.14.
17- Heidari M, Borujeni MG, Rezaei P, Abyaneh SK. Work-
related musculoskeletal disorders and their associated
factors in nurses: A cross-sectional study in Iran. Malays ]
Med Sci. 2019;26(2):122-30.
18- Stanford K, Rutland S, Sturrock C], Rutland CS. The
importance of anatomy. Frontiers Young Minds.
2020;8:546763.
19- Clarkson PM, Hubal MJ. Exercise-induced muscle damage in
humans. Am ] Phys Med Rehabil. 2002;81(11 Suppl):S52-69.
20- Trenell MI, Rooney KB, Sue CM, Thompson CH.
Compression garments and recovery from eccentric exercise:
A(31) P-MRS study. ] Sports Sci Med. 2006;5(1):106-14.
21- Guyton AC, Hall JE. Texbook of medical physiology. 11th
Edition. Philadelphia: Elsevier Saunders; 2006.
22-Kang L, Liu B, Peng A, Sun B, He Y, Huang Z, et al. Application
of traditional Chinese therapy in sports medicine. Sports Med
Health Sci. 2021;3(1):11-20.
23- Li Z, Wang Y. Study on the effect of professional sports
clothing on sports physiology. Biomed Res. 2018:
S452-7.
24- Weerapong P, Hume PA, Kolt GS. The mechanisms of
massage and effects on performance, muscle recovery and
injury prevention. Sports Med. 2005;35(3):235-56.
25- Mawarti S, Rohmansyah NA, Hiruntrakul A. Continuous
moderate-intensity exercise: effects on diabetic ulcers in type 2
diabetes mellitus. Health Educ Health Promot. 2022;10(3):

Fall 2022, Volume 10, Issue 4



Effect of Combined Therapy Manipulation ...

509-15.

26- Moyer CA, Rounds J, Hannum JW. A meta-analysis of
massage therapy research. Psychol Bull. 2004;130(1):3-18.

27- Kaplan SA, Ugurlu SB, Pamuk O, Ozdemir O. Effect of sport
massage on pressure pain threshold and tolerance in athletes
under eccentric exercise. Int ] Sci Cult Sport. 2014;SI(2):136-46.
28- Irmansyah ], Susanto E, Lumintuarso R, Sugiyanto F, Syarif
A. Physical literacy in the culture of physical education in
elementary schools. Int ] Hum Mov Sports Sci. 2021;9(5):
955-63.

Health Education and Health Promotion

752
29- Field T, Diego M, Solien-Wolfe L. Massage therapy plus
topical analgesic is more effective than massage alone for hand
arthritis pain. ] Bodyw Mov Ther. 2014;18(3):322-5.
30- Gasibat Q Suwehli W. Determining the benefits of massage
mechanisms: A review of literature. ] Rehabil Sci. 2017;2
(3):58-67.
31- Hassan SM, Hafez AR, Seif HE, Kachanathu S]. The effect of
deep friction massage versus stretching of wrist extensor
muscles in the treatment of patients with tennis elbow. Open ]
Ther Rehabil. 2016;4(1):48-54.

Fall 2022, Volume 10, Issue 4



