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Introduction: Primary dysmenorrhea is characterized by pain during menstruation without 
any pelvic pathology. It is a common problem among females in their reproductive age. 
However, exercise is a known intervention to relieve the symptoms. This study aimed to assess 
the effect of core stability exercises on pain severity, pain duration, and drug consumption in 
primary dysmenorrhea in adult females.

Materials and Methods: Thirty-four non-athletic, unmarried girls, aged 18 -25 years, who 
suffered from moderate to severe primary dysmenorrhea, were randomly assigned to the 
experimental (n=17) and control groups (n=17). The experimental group performed 8 
weeks of core stability exercise (3 sessions/week, 45-60 min/session). Before and after the 
exercise program, pain intensity, pain duration, and the medication usage of the participants 
were assessed by “Numeric Pain Scale” (10-point scale), “the number of hours that the pain 
continued” and “the total amount of painkiller consumption for the pain reduction” for 2 
days prior to menstruation, and 2 days after menstruation onset. The statistical analysis was 
performed using ANCOVA and dependent t-test. The confidence interval was considered at 
0.95 (α<0.05).

Results: In comparison with the control group, there was a significant decrease in pain intensity 
(P=0.008), pain duration (P=0.021), and the number of painkillers consumed (P=0.018) in the 
experimental group.

Conclusion: Core stability exercises may be effective in reducing pain intensity, pain duration, 
and consumed painkillers. 

A B S T R A C T

Keywords:

Pain, Dysmenorrhea, Exercise, 
Lumbosacral region

Citation: Shahrjerdi Sh, Mahmoudi F, Sheikhhoseini R, Shahrjerdi S. Effect of Core Stability Exercises on Primary Dysmenorrhea: 
A Randomized Controlled Trial. Journal of Modern Rehabilitation. 2019; 13(1):113-122. http://dx.doi.org/10.32598/JMR.13.1.113

 :  http://dx.doi.org/10.32598/JMR.13.1.113

Use your device to scan 
and read the article online

Article info:
Received: 11 Nov 2018
Accepted: 23 Feb 2019
Available Online: 01 Apr 2019

April 2019, Volume 13, Number 2

https://doi.org/10.1111/j.2044-835X.1995.tb00687.x
https://doi.org/10.1007/s10803-005-0040-7
https://www.ncbi.nlm.nih.gov/pubmed/16453071
https://doi.org/10.1111/j.1467-8624.2007.01022.x
https://doi.org/10.1044/1058-0360(2010/09-0011)
http://dx.doi.org/10.32598/JMR.13.1.113
http://jmr.tums.ac.ir/index.php/jmr
http://jmr.tums.ac.ir/index.php/jmr
https://crossmark.crossref.org/dialog/?doi=10.32598/JMR.13.2.113


114

Journal of
Modern Rehabilitation

1. Introduction

ysmenorrhea is one of the most prevalent 
gynecological problems among women 
[1]. The prevalence of dysmenorrhea is 
between 20% and 90% in various popula-
tions [2]. This wide variation could be re-

lated to the ethnic, sociocultural [3], or biological factors 
[4] or various definitions of dysmenorrhea in the previ-
ous studies. Although primary dysmenorrhoea is not life-
threatening, it has several socioeconomic burdens such 
as increased sick leave, health care costs, interruption 
in regular daily activities, and social isolation [5]. In the 
United States, the annual economic damage attributed 
to dysmenorrhea pain has been estimated as 600 million 
hours of work loss or two billion dollars [6].

Primary dysmenorrhea refers to the lower abdominal 
pain during the menstrual bleeding in the absence of 
obvious pelvic pathology [6]. It begins before or con-
current with the menstrual bleeding onset and decreases 
gradually after 12–72 hours [7]. Studies indicate that re-
leasing prostaglandin F2α from the endometrium during 
the ovulatory cycle is associated with the intense uterine 
contractions, reduced blood flow, and the increased pe-
ripheral nerve hypersensitivity, which may be accompa-
nied with pain at the onset of the menstruation cycle [6]. 
Pain may be experienced mainly in the inguinal region, 
the lower back, and the posterior thigh [8]. Dysmenor-
rhea can also be associated with vomiting, nausea, diar-
rhea, constipation, hyperventilation, fatigue, fever, irrita-
bility, myalgia, dizziness, and headache [2].

Several interventions are applied to manage the symp-
toms of dysmenorrhea, including medication [9], acu-
puncture [10], local application of heat or massage [11], 
herbal therapy [12], transcutaneous nerve stimulation 
[13], and prescription of various vitamins and minerals 
such as vitamins B1, B6, E, and magnesium [6]. Among 
these interventions, the Nonsteroidal Anti-inflamma-
tory Drugs (NSAIDs) and the prostaglandin inhibitors 
are considered the first-line agents for the treatment of 
primary dysmenorrhea [14]. However, several side ef-
fects, including nausea, digestive system dysfunction, 
diarrhea, and fatigue, have been commonly reported for 
these medications [6]. 

Exercise and physical activities are also considered ef-
fective and safe interventions in managing dysmenor-
rhea [15]. It is well proven that increased circulation, 
hormonal changes, and the increment of endorphin lev-
els as a result of various exercise protocols increase the 
dysmenorrhea pain threshold [16]. Although it seems 

that physical activity could relieve dysmenorrhea symp-
toms, there are some controversial findings too. Several 
studies have demonstrated the beneficial effects of vari-
ous kinds of exercise, such as stretching [17], yoga [18], 
and aquatic exercise programs [19] on primary dysmen-
orrhea. Nevertheless, some other studies have reported 
no significant changes in dysmenorrhea pain by aerobic 
exercise [20]. Additionally, a review study concluded 
that there were no apparent effects of exercise on pri-
mary dysmenorrhea, although the positive effects of ex-
ercise on health should be considered [21]. 

Core stability exercise has been known as a beneficial 
intervention in the management of several medical prob-
lems. Core stability exercises strengthen and coordinate 
the muscles around the abdominal, lumbar, and pelvic 
regions [22]. Because it has been suggested that the core 
stability exercises mainly affect the lumbosacral muscles 
and increase blood supply in lumbosacral structures 
[22], we hypothesized that the core stability exercises 
might be effective in reducing primary dysmenorrhea 
symptoms. On the other hand, to our knowledge, the 
effect of these exercises on primary dysmenorrhea has 
not been studied yet. Thus, we aimed to investigate the 
impact of the core stability exercises on the symptoms of 
primary dysmenorrhea in female adults. 

2. Materials and Methods

This study was a randomized clinical trial that was per-
formed at Arak University during 2013-2014 and regis-
tered at the Human Ethics Committee of Arak Medical 
University (IRCT Code 2016103119024N2).

Considering the research objectives, a similar previ-
ous study [17], α=0.05, the power of 80%, and the pain 
intensity variable, the sample size was determined as 8 
subjects for each group by using G ˟ Power software 
(Erdfelder, Faul, & Buchner, 1996, version 3.1) [23]. But 
we selected a larger sample size to prevent the possible 
effect of dropouts on the results. Finally, 34 subjects were 
chosen from nonathletic females, 18 to 25 years old from 
university students, who suffered from moderate to se-
vere primary dysmenorrhea (based on the numeric pain 
scale, i.e. the participants with reported pain between 5 
and 10). All participants were selected based on a medi-
cal examination conducted by a gynecologist and an 
interview based on the English version of the modified 
menstrual symptom questionnaire [24]. Then, all partici-
pants were randomly assigned to the intervention group 
(n =17) or the control group (n=17) based on the simple 
blocked randomization method (based on sample size in 
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each group) by an investigator who was unaware of the 
groups’ assignment.

The participants would be included in the study if they 
had persistent primary dysmenorrhea of more than 6 
months, lacked a history of pregnancy, musculoskeletal 
or neurological disorders, chronic low back pain or sac-
roiliac dysfunction, diabetes, polycystic ovary disease, 
and pelvic infection or pelvic pain. The exclusion cri-
teria were not tolerating exercise or participation in any 
additional physical activity at the same time, attending 
regular exercise training in the last 6 months, taking 
medications or vitamin and mineral supplements due 
to other medical conditions, developing irregular men-
strual cycle or becoming reluctant with continuing the 
study protocol for any reason. 

The research procedure was explained to all partici-
pants, and written informed consent was obtained from 
all participants before the data collection and interven-
tion. The severity of primary dysmenorrhea pain was 
recorded two days before the menstruation and two days 
after the menstruation onset [7], and the mean average 
of these records was considered as the severity of the 
pain. Both assessments were performed in the morning 
before taking any painkillers. The Numeric Pain Scale 
(NPS) rating was used to describe the pain severity 
based on previous pain experiences [25]. This scale is 
utilized widely for various pains, such as low back pain 
and dysmenorrhea pain [17].

 Previous studies have proven the reliability and valid-
ity of this pain measuring tool [26]. According to NPS, 
the mean value of the reported pain of participants in 
both assessments was considered as the pain severity 
[25]. The participants reported the duration of pain in 
hours during the experimental period (2 days before the 
menstruation and two days after the menstruation on-
set), and the sum of the hours experiencing pain was 
considered as the total duration of pain. The dosage of 
pain medication during the menstruation period was also 
recorded based on the patients’ report. The participants 
were allowed to take only NSAIDs as medication, and 
the number of medicines taken per day was considered 
as a pain consumption scale.  A pretest was administered 
during a menstruation cycle before the initiation of train-
ing program. After performing the training program, 
post-test measures were recollected again at the first 
menstruation cycle. All participants were assured that 
the results of the tests would remain confidential and if 
they did not wish to continue the study, they could freely 
leave the study. The same evaluation processes were 
done for both groups. The pretest and post-test evalu-

ations were done by an examiner who was unaware of 
groups’ assignment.

The participants in the intervention group took part in 
an 8-week core stability exercise program under the direct 
supervision of a sports specialist. The program featured 
14 stabilization exercises that focused on the transverse 
abdominal muscles, the lumbar multifidus, pelvic floor 
muscles, and the hip muscles, which were practiced using 
a Swiss Ball (Table 1) [23, 27, 28]. Each session lasted 
about 45-60 minutes, which started with 10 minutes of 
warm-up, followed by 25-40 minutes of the main program, 
and ended with 10 minutes of cool-down. The warm-up and 
cool-down consisted of general stretching exercises and 
slow running. The exercise program was designed as pro-
gressive, so it started with one set of 10 repetitions of every 
exercise in the first week, and every two weeks, it increased 
based on the ability of the participants. The progression of 
the exercise program was only followed by increasing the 
number of repetitions and sets, not by adding resistance or 
extending time. 

The exercise programs were prescribed at the luteal 
phase between the two menstruations over three menstru-
al cycles [17]. The females’ hormones fluctuate across 
the menstruation cycle [27], and it can affect the exercise 
metabolism and performance in different menstruation 
cycles [28]; therefore, the luteal phase was selected for 
training. The participants in the control group were asked 
neither to take any physical activity or exercise nor any 
medical intervention during the three menstrual periods. 
After the end of the study, they had the chance to attend 
the same exercise protocol as the intervention group and 
under the supervision of the same trainer. Additionally, 
both groups followed the dietary hygiene guideline [29]. 
The data regarding pain intensity, the pain duration, and 
the drug consumption before and after the intervention of 
both groups were collected and analyzed.

Statistical analysis 

The Shapiro-Wilk test assessed the normal distribution of 
data. The obtained data were analyzed by the descriptive sta-
tistics, dependent t-test, and ANCOVA in SPSS V. 21. The 
power of test and effect size were calculated for ANCOVA. 
Moreover, P<0.05 was considered as statistically significant. 

3. Results

Table 2 presents the demographic data of both groups. 
There were no observed statistically significant differ-
ences between the groups. 
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Table 1. The procedure, intensity, and photos of the exercises done by the experimental group

Exercises Procedure Intensity Photo

1

Ba
ll 

cr
un

ch
Lie on your lower back on 
the exercise ball and place 

your hands behind your ears.
Roll your shoulder blades 

up and lower yourself back 
down after a short pause.

To avoid straining your neck, 
look straight up instead of 

looking at your knees.

10-40 rep-
etitions for 

1-2 sets

2

Cr
un

ch
 w

ith
 fe

et
 o

n 
th

e 
ba

ll 
(le

gs
 e

le
va

te
d)

Lie on your back, calves on 
top of the exercise ball, and 

arms across your chest.
Roll your shoulder blades 

up and lower yourself back 
down after a short pause.

To avoid straining your neck, 
look straight up instead of 

looking at your knees.

10-40 rep-
etitions for 

1-2 sets

3

Le
g 

cu
rl 

on
 th

e 
ba

ll Lie on your back, feet on top 
of the exercise ball, legs and 

back straight.
Roll the exercise ball towards 
you by bending your knees 
and allow it to return slowly 

after a short pause.
Keep your back straight 

throughout.

6-25 repeti-
tions for 2-3 

sets

4

Ba
ll 

br
id

ge
 t 

fa
ll-

off

Lie on your shoulder blades 
on top of the exercise ball, 
knees at 90-degree angles, 
back straight, and extend 

your arms out to keep bal-
ance.

Roll-off the ball slightly to 
one side and return after a 

short pause. Alternate sides 
between each repetition.
Keep your back straight 

throughout.

10-40 rep-
etitions for 

1-2 sets

5

Ba
ll 

pe
nd

ul
um

Sit on a mat and place a 
stability ball between your 
legs (at your calves/ankles). 
Squeezing the ball in place, 
lie back onto the floor, and 
extend legs straight up into 
the air. Keep knees slightly 
bent and arms out to the 

sides for support. 
Keeping upper body and 
glutes stationary, lower 

your legs down to the right, 
as close to the ground as 

possible. Return to start and 
repeat to the left side to 

complete one rep.
Make sure your back stays 

firmly planted and that your 
legs swing in line with your 
hips (not above or below 

them).

10-40 rep-
etitions for 

1-2 sets
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Exercises Procedure Intensity Photo

6

Br
id

ge
Lie on your back with your 
feet on top of the exercise 

ball, knees, and thighs bent.
Lift your back from the floor 
by extending your legs and 
slowly lower yourself back 
down after a short pause.
Keep your back straight 

throughout.

10-40 rep-
etitions for 

2-3 sets

7

O
bl

iq
ue

 b
al

l c
ru

nc
he

s

Sit on the exercise ball. 
Walk forward on the ball 

and lie back on the ball with 
shoulders and head hanging 
off, and knees and hips bent. 
Gently hyperextend back to 
the contour of the ball. Hold 
plate behind your neck or on 
the chest with both hands or 

use no weight. 
Flex your waist to raise the 
upper torso. Return to the 
original position. Repeat. 

10-40 rep-
etitions for 

1-2 sets

8

W
al

l s
qu

at

Crouch with your back 
pressed against the exercise 
ball against the wall, knees 
at 90-degree angles, and 
place your hands behind 

your ears.
Raise yourself by extend-
ing your legs and slowly 

lower your back after a short 
pause.

Breathe out while raising 
yourself and breathe in while 

returning to the starting 
position.

10-40 rep-
etitions for 

2-3 sets

9

Ba
ll 

sq
ua

t; 
sid

ew
ay

s; 
sin

gl
e-

le
g

Crouch on one leg with your 
side pressed against the 

exercise ball, itself against 
the wall with your knee at a 

90-degree angle.
Raise yourself by extending 
your leg and slowly lower 
yourself back after a short 

pause. Alternate sides after 
each set.

Breathe out while raising 
yourself and breathe in while 

returning to the starting 
position.

10-40 rep-
etitions for 

2-3 sets

10

Ba
ll 

hi
p 

ad
du

cti
on

Stand on your right leg 
and put your left foot on 

top of the exercise ball, leg 
extended to your side.

Roll the exercise ball towards 
you by bringing your leg in 

and slowly roll it back after a 
short pause. Alternate sides 

after each set.
Breathe out while rolling in 
and breathe in while return-
ing to the starting position.

10-40 rep-
etitions for 

2-3 sets
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In comparison with the control group, the results of 
the study demonstrated a significant difference after 
eight weeks of the training program in the intervention 
group. There was a significant reduction in pain inten-

sity (P=0.008), pain duration (P=0.021), and the number 
of consumed painkillers (P=0.018) in the intervention 
group compared to the control group (Table 3). 

Exercises Procedure Intensity Photo

11

Ba
ll 

sq
ue

ez
e

Sit on the exercise ball with 
your thighs on each side and 
place your hands across your 

chest.
Squeeze the exercise ball be-
tween your legs by bringing 
your thighs closer to each 

other and slowly unsqueeze 
them after a short pause.

Breathe out while squeezing 
and breathe in while return-
ing to the starting position.

10-40 rep-
etitions for 

2-3 sets

12

Ba
ck

 e
xt

en
sio

n

Kneel in front of the exercise 
ball, your belly pressed on 
top of it, and place your 

hands on each side of the 
ball.

Extend your back by extend-
ing your arms and legs and 
return to the starting posi-

tion after a short pause.
Breathe out while extending 
and breathe in while return-
ing to the starting position.

6-12 repeti-
tions for 3-6 

sets

13

Kn
ee

 tu
ck

 fr
om

 p
la

nk
 

Place your ankles on top 
of the exercise ball, legs 

extended, chest facing the 
floor, and extend your arms 

to lift yourself from the floor.
Keeping your weight on your 
extended arms, roll the ball 

in by bending your knees 
and hips and extend your 

legs back after a short pause.
Breathe out while rolling the 
ball in and breathe in while 

returning to the starting 
position.

10-40 rep-
etitions for 

1-2 sets

14

O
pp

os
iti

on
 ri

se
 (a

lte
rn

ati
ng

) 

Lie prone on top of the exer-
cise ball, your belly pressed 

against it, and maintain 
balance with your feet and 

hands on the floor.
Extend your left arm and 
right leg out and up and 
lower them back after a 

short pause. Alternate sides 
after each repetition.

Breathe out while extending 
and breathe in while return-
ing to the starting position.

6-12 repeti-
tions for 3-6 

sets
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4. Discussion

The study aimed to evaluate the effect of the core sta-
bility exercise program on the primary dysmenorrhea 
symptoms. The results showed statistically significant 
changes in the primary dysmenorrhea symptoms after 
8 weeks of core stability exercises. Furthermore, no 
changes occurred in the control group after the period.

The outcomes of the present study are consistent with 
the results of some previous studies, which suggested 
that various forms of exercise like stretching [17], aquat-
ic exercise [19], and yoga may reduce the symptoms of 
primary dysmenorrhea. Interestingly, the intervention 
programs of the majority of studies that observed sig-
nificant effects of exercise on the primary dysmenorrhea 
have focused on general exercises [17-19, 30]. Hence, it 
appears that these benefits could be related to the general 
effects of physical activity on health such as stress re-

duction [31], sympathetic irritability decrement [21], and 
endorphin increment [32]. Indeed, systematic response 
to various types of exercise is the increase in the steroid 
and endorphin hormones in blood circulation, which 
leads to a significant increase in the pain threshold [16]. 
Besides, the sympathetic system could increase the uter-
ine muscle contraction which aggravates the symptoms 
of primary dysmenorrhea [6]. Admittedly, stress may 
result in increased sympathetic system activity. So, exer-
cise may decrease the symptoms of primary dysmenor-
rhea by reducing stress [16, 17, 32].

The present study has surveyed the effect of core sta-
bility exercise program on primary dysmenorrhea symp-
toms. Some of the main core muscles are diaphragm 
(superior), the rectus abdominus, internal and external 
oblique (anterior-lateral), the multifidus and gluteus 
maximus, gluteus medius and gluteus minimus (pos-
terior), and the pelvic floor (inferior) muscles. These 

Table 2. The subject’s demographics and pre-intervention characteristics in the experimental (n=17) and control (n=17) groups

Variables 
Experimental Control

P
Mean±SD Median Mean±SD Median

Age (y) 21.71±0.99 21.50 22.43±0.85 22.00 0.051

Menarche age (y) 12.86±1.40 12.50 13.21±1.18 13.00 0.425

BMI (kg/m²) 20.89±1.75 20.68 21.79±3.75 21.79 0.474

Pain intensity (NPS score) 6.71±1.63 7.00 6.92±2.01 6.50 0.760

Pain duration (h) 15.46±14.64 8.00 15.14±12.29 12.00 0.951

Use of drugs (No.) 2.57±2.73 2.50 1.43±1.55 1.00 0.186

Table 3. Comparison of the pretest and posttest data in the experimental (n=17) and control (n=17) groups, results of the de-
pendent t-test and ANCOVA

Variable Group
Mean±SD ANCOVA

Pre-test Post-test t-test: P P Power Effect 
Size

Pain intensity 
(NPS score)

Experimental 78.54±5.11 51.69±3.65 <0.001*
0.008* 0.801 0.272

Control 83.38±4.48 81.15±3.38 0.856

Pain duration (h)
Experimental 16.50±4.70 7.31±8.95 0.046*

0.021* 0.661 0.211
Control 16.23±12.07 15.62±11.13 0.596

Use of drugs 
(No.)

Experimental 1.92±2.81 0.38±0.51 0.070
0.018* 0.684 0.220

Control 1.46±1.61 1.38±1.56 0.776

* Statistically significant differences were observed.
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muscles include both local and global muscles and have 
a corset-like stabilization effect on the trunk and spine 
[30]. The core stability exercises cause the core muscles 
conditioning via the neural drive increment and effective 
contraction [22]. Therefore, it seems that the core muscle 
conditioning might increase the circulation and metabo-
lism in the pelvic region and results in the improvement 
of primary dysmenorrhea. 

The findings of this study showed that the length of 
menstruation pain reduced significantly in the experi-
mental group after 8 weeks of training. This finding 
provides support for previous studies [17, 30] as well. 
Physical activity could enhance circulations [16] and 
consequently shorten the menstruation pain duration. 

The present findings also showed that the number of 
drugs consumed by the experimental group decreased 
after participating in the core stability exercise program. 
This result was in line with the results of other studies 
[17, 30] that could be related to the severity of pain. 
Therefore, exercise training may reduce pain severity, 
thus reducing the need for drugs.

Generally, dysmenorrhea is a multi-dimensional prob-
lem with various aspects such as physiological [7], 
psychological [14], and sociocultural [6]; therefore, the 
better management of this condition may need several 
approaches. Undoubtedly, it is necessary to provide a 
safe and accessible solution to this problem. However, 
the usage of drugs for pain reduction may have some 
side effects like nausea, vomiting, dizziness, purpura, 
petechiae, hyperkalemia, peripheral edema, peptic ulcer, 
and gastric bleeding [6]. On the other hand, based on our 
knowledge, no adverse effects have been reported for 
core stability exercise yet [11], so the effectiveness of 
core stability exercises on primary dysmenorrhea may 
be exciting news for both patients and physicians. 

This study can be criticized in terms of the small sam-
ple size. The current research was limited regarding the 
duration of the intervention and the lack of follow-up, 
too. Concerning the research design, it is impossible to 
decide that the general effects of core stability exercises 
may result in symptom relief. In particular, these exer-
cises have also affected core muscles resulting in symp-
tom relief. Therefore, more studies are needed to clarify 
the issue.

The present study suggests that the prescription of core 
stability exercises may be effective in relieving the pain 
intensity, pain duration, and drug consumption in adult 
unmarried females with primary dysmenorrhea.
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