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A large percentage of women suffer from menstru-
ation disorders before and after menstruation, and
among them, 30 to 50 percent say their symptoms
are minor to moderate, but 10 to 20 percent have
severe pains that limit their daily activities 1).
Medicinal therapy for difficult menstruation compris-
es painkillers, inhibitors of prostaglandin synthesis,
and oral contraceptives. Although the use of drugs is
an effective method for pain control, long-term
treatment side effects, such as misuse of drugs, are
problematic 2-3). Worsening of menstrual difficulties
means frequent medical treatment or increased
reliance on painkillers or drugs, leading to side effects
and interference in daily life 4). Alternative therapies
to reduce menstrual pain include transcutaneous
electrical nerve stimulation 5), mesotherapy6, foot
reflexology7, aromatherapy 18), temperate therapy 9),
taping therapy 10), and exercise therapy 11). Taping

therapy has been found to reduce pain, decrease
muscle mass, increase muscle strength, and change
body balance 12). Kinesio taping therapy is a very safe
treatment method that has few side effects, continues
to work while the tape is applied to the skin, and is
easy to use 13). Pilates stabilization training, which
emphasizes lumbopelvic stability, can reduce men-
strual fatigue by increasing active and passive lum-
bopelvic stability by activating deep anterior abdomi-
nal wall muscles 14). Hassan et al. (2013) reported that
menstrual pain had reduced in 20 women with men-
strual cramps after performing lumbar stability exer-
cise 15). However, there is a shortage of research on
the effect of Pilates and taping on menstrual pain and
prostaglandin F2α levels.
Therefore, this study intended to observe the effect of

Pilates stabilization exercise and Kinesio taping on dys-
menorrhea and prostaglandin F2α levels and to provide
a physical treatment for menstruation disorders.

The Effect of Pilates Stabilization Exercise and Kinesio taping
on the Dysmenorrhea and Prostaglandin F2α of Female
University Students 

INTRODUCTION

This study, based on physical therapy interventions for menstruation disor-
ders, observed the effect of Pilates stabilization exercises and Kinesio taping
on dysmenorrhea and prostaglandin F2α levels. Female college students
(n=37) who had >70 points on the mood disorder questionnaire (MDQ) and >4
points on the visual analogue scale (VAS) were divided into three different
groups, the Pilates group (PG, n= 13), Pilates and Taping group (PTG, n=12),
Taping group (TG, n=12). Pilates and taping were performed 3 times a week
for 6 weeks. Pre- and post-menstruation difficulties were measured through
the MDQ. Changes in blood prostaglandin F2α levels were also measured.
Changes in pre- and post-menstrual pain and prostaglandin F2α levels were
significantly reduced in the PG, PTG, and TG. Changes in pre- and post-
menstrual pain and prostaglandin F2α levels resulted in significant differences
in the PTG and TG. Dysmenorrhea and prostaglandin F2α levels were signifi-
cantly decreased in the TG than in the PTG. These findings suggest that
Pilates stabilization exercises and Kinesio taping are effective in decreasing
menstrual difficulties and pain in female college students.
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The study examined female college students (n=37)
at the N University in Cheonan, Korea who had
experienced menstrual cramps for more than three
months. These women had no prior delivery experi-
ence, no defects in the alignment of the lumbar
spine, no past or present diseases, did not smoke,
were not currently using pain medication or alterna-
tive therapies, did not currently exercise, did not
have mental health problems, had > 70 points on the
mood disorder questionnaire (MDQ), and > 4 points
on the visual analogue scale (VAS). They were divided
into three different groups, the Pilates group (PG, n=
13), Pilates and Taping group (PTG, n=12), and
Taping group (TG, n=12). The groups performed
Pilates and taping 3 times a week for 6 weeks. The
experiment was conducted from March 2018 to May
2018. Before commencing the study, the purpose and
method of the research were thoroughly explained to
the participants and a written form of consent was
obtained from each individual in accordance with the
the Declaration of Helsinki.

Pilates exercise and Kinesio taping were performed
3 times a week for 6 weeks by female college students
who complained of menstrual fatigue. Menstruation
symptoms were measured before and after the inter-
vention through the MDQ. Changes in the concen-
tration of prostaglandin F2α were measured in blood
samples. The Pilates stabilization training program
used in this study is based on prior studies, and is
shown in Table 2 16-20). After sufficient training to
enable the participants to accurately perform the
training programs, they performed 10 repetitions,
followed by 1 minute of rest, and then 3 sets of 10
minutes to give feedback on muscle contraction
around the hip.

Procedure

METHODS

Subjects

Warming up 1 time/10 min

Main
exercise

Supine
position 1 time/10 min

Session/timeType exercise

Table 2. Pilates protocol.

PG: Pilates group, PTG: Pilates with taping group, TG: Taping group

■

■

■

■

Whole body stretching

Standing roll down

Head rolls

Alternate arms

Cool down 10 min
■

■

Kneeling hamstring stretch

The star

■

■

■

Knee side
Exhale and let your right knee
open slowly to the side. Inhale
and let your knee return to the
center.

Knee float
Exhale and activate the core
while gently floating leg up to
90/90. 
Inhale and float leg down to
starting position.

Single leg circle
Perform while one knee is
straightened and the hip joint
remains bent at 90°.

Prone 
position 10 times/5 min

■

■

Elbow up
Carry out with elbows bent and
the tips of both
fingers placed on the superior
iliac spine.

Single leg lift
Carry out with elbows bent and
hands positioned on the fore-
head.

Side
lying 10 times/5 min

■ Clams
Straighten head, pelvis, and
soles of the feet while bending
the knees.

Standing
10 times/5 min

■ Lunge
Place one leg forward so that
both legs are in a 
straightened condition, then
twist and repeat.

Kneeling 10 times/5 min

■

■

Cat stretch
Perform with the palm and
knees supporting the
floor and the spine in neutral.

Hip flexor and hamstring stretch
Perform with one foot positioned
between the 
two hands placed in front, then

twist and repeat.

Sitting 10 times/5 min

■

■

Mermaid
Place knees in a straight line

between the hips 
and the knee joints of the

lower legs.

Spine twist
Spread both legs forward and
with both arms wide at 90° to
the side.

20.97±5.79

162.47±6.61

64.19±10.74

21.07±4.27

21.23±4.61

161.81±7.37

62.47±9.69

20.18±5.30

22.59±4.01

159.46±7.94

63.91±9.32

20.27±3.78

Age(y)

Height(cm)

Weight(kg)

BMI(Kg/m2)

TGPG PTG

Table 1. General features of research subject
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The subject sat straight in a chair and one end of
the tape (5 x 5 cm, 3NS, Korea) was used to measure
from above the anus to the upper edge of the pelvis.
The tape was cut to one eighth of the length that was
measured. One end of the tape was attached to the
ulnar bone above the gate. The tape was applied
diagonally by pulling it upwards and outside with a
minimum height. The tape was passed along the iliac
crest over the ilium, and the second end of the tape
was attached so that it overlapped the base of the
first piece of tape. The second piece of tape was
attached in the same way as the first in the opposite
direction of the ilium 21).

1) Measurement of dysmenorrhea
The dysmenorrhea measurement tool was a simpli-

fied menstrual distress questionnaire (MDQ) described
by Moos (1986) and Kim (1995). This tool, consisting
of 35 questions on a 6-point scale, has 6 categories
(pain, decreased concentration, change of behavior,
autonomic nervous system response, accumulation of
moisture, and negative emotions 22-23). The measure-
ment period was to be within 48 hours from the
beginning of the menstrual period. The higher the
score, the more severe the dysmenorrhea. Scores
ranged from 35 to 210 points. The reliability of the
MDQ was Cronbach's α = 0.97.

2) Prostaglandin F2α measurement
Urine was collected in an Eppendorf specimen con-

tainer at the most painful point within 48 hours of

the menstrual period and was then cooled to below -
25 °C. The Neodin VLAB analyzed prostaglandin F2α
by an ELISA (enzyme-linked immunosorbent assay).

Data analysis was performed using the statistical
analysis program, SPSS version 20. Technical statis-
tics were used to identify the general characteristics
of the target, and normal distribution of data was
demonstrated by K-S test. Additionally, the homo-
geneity of the study subjects was identified. Paired t-
test was used for the prior-post comparisons within
each group for prostaglandin F2α and menstrual dis-
comfort. Multivariate analysis of variance (MANOVA)
was used to compare the non-winding effect on the
period before and after inter-group intervention with
the difference between prostaglandin F2α. If signifi-
cant differences were found, the least significant dif-
ference (LSD) method was used as a post-test. The
statistical significance level was set to α = .05.

Changes in pre- and post-menstrual pain and
prostaglandin F2α levels were significantly reduced in
the PG, PTG, and TG (Table 3). The changes in the
pre- and post-menstrual pain and prostaglandin F2α
levels resulted in significant differences in the PTG
and TG. As a result, dysmenorrhea and a significant
decrease in prostaglandin F2α in the TG compared
with that in the PTG was observed<Table 3>.

Kinesio taping application 

Measuring method

Data Analysis

RESULTS

121.74±32.47

125.36±30.81

124.27±35.28

1.29±.37

1.35±.20

1.33±.41

PG

PTG

TG

PG

PTG

TG

Menstrual Distress
Questionnaire (MDQ)

Prostaglandin F2α

.00*

.00*

.04*

.00*

.00*

.02*

70.95±35.84

66.57±30.08

72.47±33.87

.81±.29

.74±.41

.83±.33

variable group pretest M±SD posttest M±SD p

Table 3. Pre and post comparison of the MDQ and Prostaglandin F2α in a Group by intervention methods

*p<.05, PG: Pilates group, PTG: Pilates with taping group, TG: Taping group
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Difficult menstruation, which is not caused by any
disease in the uterus and lasts for 2-3 days from the
start of menstruation, results in pain in the anterior
abdominal muscles and lumbopelvic cramps. This
hinders a woman's quality of life 24, 25). In addition,
medication that blocks the secretion of prostaglandin
F2α and the antidiuretic hormone is applied to relieve
menstrual dysfunction, but side effects of these med-
ications, such as headaches, stomach disorders,
vomiting, nausea, and dizziness are experienced after
administration 26-28). Therefore, this study wanted to
observe changes in the severity of menstrual pain and
prostaglandin F2α levels by the application of Pilates
and Kinesio taping to female college students who
complained of menstrual cramps. Menstrual pain and
prostaglandin F2α were both significantly reduced in
the PG, PTG, and TG. Kim and Kim (2012) reported a
significant reduction in dysmenorrhea from 117±30
points to 72.93±18.26 points in the group that per-
formed stabilization exercise of the lumbar spine 29).
Denise et al (2008) reported a significant decrease in
overall abdominal and back pain as a result of apply-
ing cervical cures to girls suffering from menstrua-
tion.

These results are due to the contraction of the
uterus, increase of blood flow in the pelvis, and cor-
rection of abnormal joint movements, and it is said
that the stabilization exercise in the pelvic region
reduces menstrual pain by enhancing stability of the
hip joints 30). Kim Mun-Jeong et al. (2017) stated that
after giving Pilates stabilization training to women
with primary menstrual pain for 12 weeks, the thick-
ness of the anterior abdominal wall muscles, which
provides active stability to the pelvis, gradually
increased along with that of the transverse abdominal
and internal and external oblique muscles.
Additionally, 6 to 12 weeks after the intervention,

there was a significant difference in the thickness of
the front wall muscles between groups, and a signifi-
cant correlation was reported in the mediation group,
relative to the control group after the intervention 20).
Juliani et al. (2016) confirmed that menstruation pain
was significantly reduced by applying Pilates stabi-
lization training, consisting of 50 minutes of exercise
3 times a week for 7 weeks, to women with primary
menstrual cramps 14). In another study among 50
women with primary menstruation, 25 women
underwent only Pilates training and the other 25
underwent traditional preservation therapy for 12
weeks, and the trachea were measured with visual
analog scale (VAS), which showed a significant
decrease in pain in the Pilates training group than in
the other group 31). In this study, the PG and PTG
showed a decrease in menstrual pain and
prostaglandin F2α before and after intervention,
which is the same correlation between the amount of
transverse abdominal and external oblique muscles
after Pilates stabilization exercise. The Pilates stabi-
lization training is thought to have been reduced by
an increase in the active stability of the lumbopelvic
muscles with the influence of the transverse abdomi-
nal and external oblique muscles 14, 30). Pilates stabi-
lization exercise is also thought to activate the con-
traction of the pelvic floor muscles to increase blood
flow in the pelvis and to decrease prostaglandin F2α
levels due to changes in blood flow 26, 28, 30). Do et al.
applied tape to the sacroiliac joint and the lower
abdominal muscle, which is located near the uterus,
and reported that MDQ and VAS points significantly
decreased following taping32. Seo and Kwon sur-
veyed 3 women and found that one Numeric Rating
Scale (NRS) score, in terms of two people, and it
ranged from 8 to 3 in one person and 10 to 6 in the
other one that was applied 5 days before menstruation.
Han reported that 46 middle school students were
mediated by dividing them into controls, Tylenol, and 

DISCUSSION

121.74±32.47

125.36±30.81

124.27±35.28

1.29±.37

1.35±.20

1.33±.41

PG

PTG

TG

PG

PTG

TG

Menstrual Distress
Questionnaire (MDQ)

Prostaglandin F2α

.02*TG<PTG

.03*

.31

.04*TG<PTG

.04*

.09

group

time

group*time

group

time

group*time

70.95±35.84

66.57±30.08

72.47±33.87

.81±.29

.74±.41

.83±.33

variable group pretest M±SD posttest M±SD p

Table 4. Pre and post comparison of the MDQ and Prostaglandin F2α in between Groups

*p<.05, PG: Pilates group, PTG: Pilates with taping group, TG: Taping group 
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taping groups, which resulted in a greater decline in
menstrual pain in the taping group. Lee et al. (2015)
reported that women in their 20s experienced a
reduction in menstrual pain for up to 4 hours in both
the taping and drug groups, but the pain continued to
decrease 24 hours later in the taping group than in
the drug group 35). In this study, a decrease in pre-
and post-intervention of menstrual pain and
prostaglandin F2α levels were found in the PTG and
TG due to the continuous stimulation of muscle blood
flow through the application of taping 12, 36). As muscle
tone decreases due to these positive stimuli, it is
believed that the effect of the autonomic nervous
system has been reduced, resulting in a reduction of
the monthly impulses and prostaglandin F2α 12, 37). The
limitations of this study are that the subjects were
their 20s, which makes it difficult to generalize their
findings to all ages of people with menstrual disor-
ders, and it is difficult to judge the effects of exercise
after only 3 times a week. Therefore, more research
on the lasting effects will be necessary for various age
groups with menstrual difficulties in the future. 

For female college students who complain of dys-
menorrhea, pilates stabilization exercise and  kinesio
taping showed reduced dysmenorrhea and menstrual
pain In addition, a higher reduction was observed in
the group with Pilates stabilization exercise and tap-
ing than in the group with only taping. In view of the
above results, I believe that Pilates stabilization
movement and taping will be an effective intervention
for female college students who complain of men-
strual dysfunction.

CONCLUSION
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