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Progesterone exhibits an anti-inflammatory effect 
where it inhibits the release and activation of metallopro-
teinase during the secretory phase of the menstrual cycle. 
Moreover, it has an impact on the regulation and synthesis 
of prostaglandins and leukocytes. The pain in dysmenor-
rhea is attributed to the elevated level of prostaglandins in 
the body (Maybin & Critchley, 2011).

Various studies are currently being performed on com-
plementary and alternative treatments for dysmenorrhea 
due to high costs, complications, and contraindications 
of some drug therapies in addition to the accessibility and 
public desire for using complementary treatments. In the 
recent 20–30 years, regular exercise and physical activities 
have been introduced as effective methods for preventing 
and treating dysmenorrhea. It was revealed that primary 
dysmenorrhea patients are affected by perturbations to ste-
roid metabolic pathways during the menstrual period and 
luteal regression stage (Fang et al., 2017). Exercising affects 
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Abstract
Background: Primary dysmenorrhea is a cramping pain in the lower abdomen occurring just before or during menstruation without 
pelvic pathology. One of the methods used to decrease this condition’s severity is exercise. Objective: The aim of this study was to 
compare the effects of aerobic and isometric exercises on primary dysmenorrhea. Methods: This was a randomized clinical trial 
that included 105 females aged 18–25 years complaining of primary dysmenorrhea. The participants were divided into three groups 
equal in number: (1) aerobic exercise (n = 35), (2) isometric exercise (n = 35), and (3) control group (n = 35). The two intervention 
groups performed exercises three times a week for eight weeks (two menstrual cycles). Participants were assessed using the plasma 
progesterone levels, visual analogue scale, and modified menstrual symptom questionnaire. Results: The within-group comparisons 
before and after the training program demonstrated significant differences in the aerobic exercise group regarding the visual ana-
logue scale (p = .001, d = 0.652), plasma progesterone levels (p = .001, d = 0.688), and modified menstrual symptoms questionnaire 
(p = .001, d = 0.607). Also, there were significant differences in the isometric exercise group regarding the visual analogue scale 
(p = .001, d = 0.633), plasma progesterone levels (p = .001, d = 0.502), and modified menstrual symptoms questionnaire (p = .001, 
d = 0.462); however, no significant differences were observed in the control group. In addition, after the end of the exercise program 
when compared with their corresponding values measured before intervention significant differences were observed regarding these 
parameters between the aerobic and control group (p = .001) as well as between the isometric and control group (p = .001). On the 
other hand, after the end of the exercise program no significant differences were observed between the aerobic and isometric groups 
regarding the visual analogue scale (p = .14) or plasma progesterone level (p = .14); however, a significant difference was observed 
in the modified menstrual symptoms questionnaire between these two groups (p = .001) with favor to the aerobic exercise group. 
Conclusions: Both aerobic and isometric exercises are effective in reducing the severity of dysmenorrhea.
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Introduction
Primary dysmenorrhea is the condition referring to abnor-
mal menstrual pain experienced by women. It is classified 
into two broad categories: primary dysmenorrhea (occur-
ring without pelvic pathology) and secondary dysmenor-
rhea (caused by identifiable organic diseases). Primary 
dysmenorrhea is characterized by recurrently painful 
menstruation in the absence of underlying pelvic pathol-
ogy (Iacovides et al., 2015). It is highly prevalent among 
menstruating women where a percentage ranging from 
21% to 26% experience severe menstrual pain (Grandi 
et al., 2012). In addition to pain, women suffering from 
primary dysmenorrhea also experience sleep disturbance 
and reduced quality of life. High levels of menstrual pain 
are associated with significant economic burdens caused by 
absenteeism, reduced productivity, and two- to three-fold 
increased healthcare costs (Akiyama et al., 2017; Iacovides 
et al., 2015).
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the levels of steroid hormones in the blood circulation of 
women in reproductive ages (Jahromi et al., 2008).

Nowadays, exercise has become an integral part of the 
lifestyle of many women; it has numerous health benefits 
for their health; either regular or moderate exercise (Samadi 
et al., 2013). Exercising women show less severe dysmenor-
rhea and more positive effects than sedentary ones. Aerobic 
exercises decrease the adverse effects of dysmenorrhea on 
quality of life and social activities, stating that the women 
exercising regularly experience fewer adverse effects and 
physical symptoms across the menstrual cycle (Chaudhuri et 
al., 2013). Aerobic exercises such as pelvic tilting, walking, 
bicycling, and swimming are recommended by healthcare 
providers to be practiced by women as they could enhance 
blood flow, relax abdominal muscles, decrease pelvic pain, 
and relieve the pressure on nerve centers, pelvic organs, and 
the alimentary canal (de la Cerda et al., 2011; Tsai, 2016).

Isometric exercises are a subgroup of exercises during 
which no change in the muscle length or joint angle takes 
place. Isometric exercises reduce pain via their inhibitory 
effects of A-delta type and C fibers, decrease the duration 
of primary dysmenorrhea due to the increase in blood flow 
and metabolism of the uterus during exercise (Shavandi et 
al., 2010; Umeda et al., 2010). 

In spite of the few clinical studies performed to dem-
onstrate the effects of exercising on primary dysmenorrhea, 
no studies were done to compare the effects of aerobic and 
isometric exercises on dysmenorrhea. Hence, the present 
study aims to compare the effect of aerobic and isometric 
exercises on the prevention and treatment of dysmenorrhea.

Methods
Participants
Based on the research objectives and previous studies con-
ducted on the same topic, considering α of .05, power of 
80%, and variance of 1.5, a 105-subject sample size (35 in 
each group) was determined for the current study (Vaziri 
et al., 2015).

The participants were selected through convenience 
sampling and were divided into three groups using per-
muted-block randomization. In this study, 130 females 
were interviewed; 15 females refused to participate and 10 
females were excluded as they were not fitting the study’s 
inclusion criteria. Finally, this study was performed on 105 
females recruited from the outpatient clinic of Gynecol-
ogy at Kasr Al-Ainii University Hospital, Cairo. They were 
divided into three groups: (1) aerobic exercise group, (2) 
isometric exercise group, and (3) control group. The two 
intervention groups performed the defined exercises three 
times a week for eight weeks (two menstrual cycles). 

A detailed medical history was taken from all partici-
pants to screen for other pathological conditions. All par-
ticipants were informed briefly and clearly about the nature 
of exercises and their value for gaining their confidence and 
co-operation throughout the study. Written informed con-
sent was obtained from all participants before their inclu-
sion in the study. The study was approved by the Ethical 

Committee, Faculty of Physical Therapy, Cairo University 
(P.T REC/013/001251-12/2018).

The eligibility criteria of this study were: being single, 
aged 18–25 years, having a regular menstrual cycle (28–32 
days), body mass index (BMI) 19–29 kg/m2, having men-
struation cramps assessed by a modified questionnaire 
from Menstrual Symptom Questionnaire (Chesney & 
Tasto, 1975) as at least 3–4 (moderate to severe). This is 
consistent with the guidelines from the Society of Obstet-
rics and Gynecologists of Canada regarding the diagnosis 
of primary dysmenorrhea (Burnett & Lemyre, 2017), hav-
ing no history of mental or physical diseases, having no 
history of joint, motion, muscle, or bone diseases which 
reduce the abilities to exercise, not being a professional 
athlete, taking no sedative medications, vitamin supple-
ments, or mineral supplements during the three menstrual 
cycles before the trial.

Measures
Visual analogue scale (VAS)
This scale was used to indicate the pain intensity at the 
beginning of the study and after treatment; it is a numeric 
rating scale from 0 to 10 where 0 represents “no pain” and 
10 represents the “worst possible pain”. In this study, VAS 
was used to rate the pain commonly experienced by each 
participant before the intervention and at the end of the 
second menstrual cycle (Langley & Sheppeard, 1985).

Biochemical analyses
Fasting morning blood samples (5 ml) were taken before 
and after eight weeks of intervention. All testing was per-
formed during the follicular phase of the menstrual cycle. 
Samples were taken by venipuncture from all participants 
after fasting for at least 12 hours. The plasma obtained was 
frozen at –80 ºC for subsequent analysis. The plasma pro-
gesterone levels were measured using Radio Immune Assay 
kits (Cayman Chemical Company, Ann Arbor, MI, USA; 
Munro et al., 1991).

Modified Menstrual Symptom Questionnaire (MSQ)
The MSQ consists of 51 items was developed for both 
types of dysmenorrhea (primary and secondary). A modi-
fied questionnaire consisting of 14 questions adopted from 
the MSQ was used for the determination of the intensity of 
primary dysmenorrhea. In this questionnaire, the intensity 
of symptoms was scored from 1 to 5 where 1 represents no 
symptoms, and 5 represents very severe symptoms. It was 
shown that MSQ is a reliable tool (Chesney & Tasto, 1975). 
MSQ was completed by all participants in the 3 groups 
before the intervention and at the end of the second cycle. 

Intervention
Aerobic exercise group (AG) 
Exercises were done over a period of 8 weeks, at 3 sessions 
in a week with 45 min for each session excluding days of 
menstruation. Each exercise stage included:
•	 Warming movements for 10 minutes (head movements 

and shoulder rotation, and balance). 
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•	 Dynamic stretches in the form of walking lunges by tak-
ing a long stride and performing left/right walking and 
sideways lunges. 

•	 Free active movements of both upper limbs from stand-
ing position: included abduction, adduction, flexion, 
extension and circumduction movements.

•	 Free active movements of both lower limbs from lie on 
a mat: included bending both knees and movements of 
abduction, adduction, flexion, extension and circumduc-
tion movements of both lower limbs. 

•	 Active free movement of the trunk: included forward, 
backward and sideways from standing position.

The first week of training was equivalent to 60% of 
the maximum heart rate (220 – age) which progressively 
increased so that the work in the last session was 80% of 
the maximum heart rate.

Then, cool down exercises were performed for 10 min-
utes including slow marching, slow “V” step and “L” step, 
hamstring stretching, and quadriceps stretching (Chaud-
huri et al., 2013; de la Cerda et al., 2011).

Isometrics exercises group (IG) 
Isometrics exercises were given three times a week (45 min) 
for eight weeks. Each exercise was performed five times 
with a five-second hold. The protocol of isometric exercises 
(five steps) was performed on a mat as follows: 
•	 Each of the group participants lay on her back (supine 

position), extended her feet next to each other, pressed 
them on the mat, and held for 5 s, then relaxed. 

•	 Each participant lay on her back, put her feet crossed, 
pressed them on each other, held for 5 s, then relaxed.

•	 Each participant lay on her back, bent her knees and 
thighs, put a pillow between the two knees, pressed her 
knees to each other, and held for 5 s, then relaxed.

•	 Going back to the third position, each participant put her 
hand below her waist, pressed her waist to the ground, 
held for 5 s, and then relaxed.

•	 Each participant lay in a supine position, bent her knees 
and thighs, and breathed through the nose while ensur-
ing that the abdomen expands. Hands can also be put 
on the abdomen to ensure abdominal breath. Then, each 
participant exhaled from the mouth in a way that the 
abdominal muscles stick to the waist (Shavandi et al., 
2010). 

Control group (CG)
The control group was observed throughout the study 
period without intervention. They were not currently par-
ticipating in a formal exercise program, and did not take 
any chemical or herbal drugs or supplements to prevent 
their dysmenorrhea during their menstrual period. Also, 
they did not have any lifestyle modifications.

Statistical analysis
SPSS Statistics (Version 19 for Windows; IBM, Armonk, 
NY, USA) was used for data analysis. Results are expressed 
as mean ± standard deviation. Normal data distribution 
was confirmed by Kolmogorov-Smirnov test. Comparisons 
between groups were performed using analysis of variance 

(ANOVA) followed by Bonferroni post-hoc test for paired 
comparison. Comparisons between variables measured 
pre- and post-intervention in the same group were per-
formed using paired t-test. Effect sizes were calculated as 
partial eta-squared (ηp

2) to estimate the meaningfulness of 
significant findings for between group comparisons. ηp

2 of 
.010 indicated a small, .059 a medium and .138 a large 
effect size, respectively. Cohen’s d was used for within group 
comparisons, where values of 0.20, 0.50 and 0.80 represent 
small, moderate, and large effect sizes (Cohen, 1988). The 
level of statistical significance was set at p < .05.

Results
Physical characteristics for the study groups
The general characteristics for participants in the groups at 
the baseline of the study were: AG: age 22.40 ± 1.94 years, 
BMI 23.20 ± 1.71 kg/m2; IG: age 22.37 ± 1.87 years, 
BMI 23.30 ± 1.40 kg/m2; CG: age 22.47 ± 1.55 years, 
BMI 22.90 ± 1.46 kg/m2. Comparison between all groups 
before intervention showed no statistically significant dif-
ference (AG vs. CG: p = .98, IG vs. CG: p = .58, AG vs. 
IG: p = .76).

VAS
The total mean score of the VAS was calculated for the 
three groups in the baseline as well as after the interven-
tion. The study results indicated no significant differ-
ence among the three groups before the intervention as 
revealed by ANOVA test. Paired  t-test revealed that there 
was a significant reduction of VAS after intervention com-
pared to before intervention conditions in AG (p = .001, 
d = 0.652), and IG (p = .001, d = 0.633), but not in the 
CG (p = .13, d = 0.078). The three groups were compared 
using post-hoc test. The results showed a significant dif-
ference between the AG and CG (p = .001, ηp

2 = .532), 
and a significant difference between IG and CG (p = .001, 
ηp

2 = .512) concerning VAS after the intervention, how-
ever, no significant difference was observed between the 
aerobic and isometric exercise groups after the intervention 
(p = .139; Table 1).

Plasma progesterone level
The total mean score of plasma progesterone was calcu-
lated for the three groups in the baseline as well as after 
the intervention. The study results indicated no significant 
difference among the three groups before the interven-
tion as revealed by ANOVA test. Paired t-test revealed that 
there was a significant increase in plasma progesterone after 
intervention compared with before intervention in AG 
(p = .001, d = 0.688) and IG (p = .001, d = 0.502), but 
not in the CG (p = .11, d = 0.086). The three groups were 
compared using post-hoc test. The results showed a signifi-
cant difference between AG and CG (p = .001, ηp

2 = .433), 
and significant difference between IG and CG (p = .009, 
ηp

2 = .420) concerning progesterone after the intervention, 
however, no significant difference was observed between 
the aerobic and isometric exercise groups after intervention 
(p = .143, ηp

2 = .420; Table 1).
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Menstrual symptom questionnaire 
The total mean score of the menstrual symptom question-
naire was calculated for the three groups in the baseline as 
well as after the intervention. The study results indicated 
no significant difference among the three groups before the 
intervention as revealed by ANOVA test. However, a sig-
nificant difference was observed among the study groups in 
this regard after the intervention. Paired t-test revealed that 
there was a significant decrease in MSQ after intervention 
compared with before intervention in both experimental 
groups (AG: p = .001, d = 0.607; IG: p = .001, d = 0.462) 
but not in the control group (p = .21, d = 0.067). The 
three groups were compared using a post-hoc test. The 
results showed a significant difference between AG and CG 
(p = .001, ηp

2 = .632) and a significant difference between 
IG and CG groups (p = .001, ηp

2 = .391) concerning the 
menstrual symptom questionnaire. Also, there was a sig-
nificant difference between AG and IG with favor to AG 
(p = .001; Table 1).

Discussion
Dysmenorrhea or painful menstruation is a highly com-
mon problem in women; it is regarded as one of the rea-
sons for the absence of females from school or work. It 
was previously proven that regular exercising decreases the 
severity of primary dysmenorrhea (Shahrjerdi & Shaych 
Hosaini, 2010).

The results of the current study showed that aerobic and 
isometric exercises affected dysmenorrhea where it decreased 
the pain intensity. However, aerobic exercises proved to be 
superior to isometric exercises in terms of reducing the total 
score of the menstrual symptoms questionnaire.

 In the current study, an 8-week aerobic exercise pro-
gram significantly improved the pain severity in primary 
dysmenorrhea. Previous studies revealed that exercise 
therapy and physical activity are correlated with reducing 
the pain of dysmenorrhea. The elevated premenstrual pel-
vic blood flow along with exercising delayed the onset of 
pain. During menstrual pain, exercising can result in faster 
transfer of wastes and prostaglandins from the uterus, 

which are the main cause of menstrual pain, from the 
uterus (Daley, 2008). 

Stress is considered as the main factor in the relationship 
between physical training and dysmenorrhea (Mentheny & 
Smith, 1989). It inhibits the pulsatile release of the follicle-
stimulating hormone and luteinizing hormone resulting in 
an impairment in follicular development. As the synthesis 
of progesterone is increased in the luteinized follicle fol-
lowing ovulation, stress-induced impairment of follicular 
development could potentially decrease the synthesis and 
release of progesterone (Kaur et al., 2014).

Moreover, stress can elevate the activity of the sympa-
thetic system, increasing uterine muscle contraction and 
hence, increasing the symptoms of menstruation. There-
fore, exercise can decrease the activity of the sympathetic 
system, leading to a decrease in the symptoms of dysmenor-
rhea (de la Cerda et al., 2011). 

In some studies, a link between dysmenorrhea and lev-
els of hormones such as progesterone, estrogen, and vaso-
pressin was also revealed (Saadatabadi et al., 2010). The 
elevated level of prostaglandins in the body is the main rea-
son of pain in dysmenorrhea; this elevation is attributed to 
the decrement in progesterone levels at the end of the luteal 
phase that stimulates the lubricating action of enzymes, 
leading to the release of arachidonic acid from phospho-
lipids and activation of the cyclooxygenase pathway. The 
elevation of prostaglandins results in uterine contraction, 
uterine ischemia, and higher sensitivity to pain fibers, lead-
ing eventually to pelvic pain (Coco, 1999). Regular exercise 
decreases the level of serum aldosterone by reducing the 
level of renin and increasing estrogen and progesterone and 
thus decreases and improves physical symptoms (Haidari et 
al., 2011; Ortiz et al., 2015).

On the other hand, as per the fact that variation of sex 
hormones causes a decrement in the beta-endorphin level 
in the late luteal phase, we can say that aerobic exercising 
can elevate the beta-endorphin level, leading to an increase 
in the female’s pain tolerance. In other words, performing 
aerobic exercise is effective in reducing the severity and 
duration of pain caused by the decrement in beta-endor-
phin levels in the body (Charkoudian & Joyner, 2004; 
Lustyk et al., 2004). 

Table 1 Result of VAS, plasma progesterone level, and MSQ in the three study groups 

Before intervention After intervention p Cohen’s d

VAS (cm)
Aerobic exercise 6.67 ± 1.06 1.80 ± 0.71* .001 0.652
Isometric exercise 6.30 ± 1.06 2.13 ± 0.63* .001 0.633
Control 6.43 ± 0.77 6.20 ± 1.16 .13 0.078

Plasma progesterone level (ng/ml)
Aerobic exercise 7.47 ± 2.55 10.95 ± 3.16* .001 0.688
Isometric exercise 7.08 ± 3.40 9.61 ± 2.80* .001 0.502
Control 7.61 ± 2.23 7.72 ± 2.15 .11 0.086

MSQ
Aerobic exercise 44.50 ± 5.50 27.63 ± 3.49*# .001 0.607
Isometric exercise 45.07 ± 5.39 32.83 ± 5.05* .001 0.462
Control 45.13 ± 5.85 44.63 ± 5.76 .21 0.067

Note. VAS = visual analog scale; MSQ = Menstrual Symptom Questionnaire. *significantly different from the control group; #significantly different from the isometric 
exercise group.
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The impact of isometric exercises on primary dysmen-
orrhea was examined by Shavandi et al. (2010) in which 
they applied for an 8-week isometric exercise program on 
female students, concluding that isometric exercises such 
as abdominal, pelvic, and groin enhancement exercises 
decrease the severity and duration of dysmenorrhea as well 
as the rate of using drugs. Another study by Chantler et 
al. (2009) revealed that exercising due to the release of 
endorphins, relaxation, stress relief, and improved blood 
flow can reduce the severity and duration of dysmenorrhea. 
The mechanism of isometric exercising impact on dysmen-
orrhea is probably through strengthening pelvic muscles, 
facilitating bleeding, and excreting wastes containing pros-
taglandins that result in contraction. Moreover, increasing 
the proprioception and control of pelvic motions and mus-
cular balance leads to the reduction of backache. Physical 
exercising increases the blood flow and metabolism in the 
uterus and thus, decreases the severity of dysmenorrhea.

A three-year survey found that the prevalence of dys-
menorrhea was 39% in the exercise group and 61% in the 
control group (Golomb et al., 1998). In a study of ath-
letes,  Izzo and Labriola (1991) concluded that exercising 
before menarche was accompanied by higher reductions in 
the prevalence of dysmenorrheaand a decrease in intensity.

However, according to Blakey et al. (2010) study, which 
aimed to determine the relationship between primary dys-
menorrhea and aerobic exercise on 654 female students, 
there was no significant relationship between primary 
dysmenorrhea and aerobic exercise. Fekr et al. (2012) 
conducted a study to compare the frequency of menstrual 
disorders among female athlete and non-athlete university 
students. They reported that the incidence of dysmenor-
rhea in non-athletes was higher than in athletes but the 
difference was not statistically significant.

Another study by Sehati et al. (2014) revealed a 
non-significant relationship between the distribution of 
dysmenorrhea between a female athlete and non-athlete 
students. They added that, that there was no relationship 
between the level of physical activity and the severity of 
dysmenorrhea. Also, according to Davaneghi et al. (2016) 
who investigated the impact of physical activity and diet on 
prevention and control of primary dysmenorrhea and con-
sequently on the quality of life, there wasn’t any correlation 
between participation in sports activity and the severity of 
primary dysmenorrhea. 

These findings should be interpreted in light of sev-
eral limitations as retrospective reporting of menstrual 
symptoms may lead to inaccurate reporting of symptoms, 
exercise was assessed by self‐report and the possibility that 
participants overestimated this because of social desirability 
cannot be excluded and the sample comprised of univer-
sity students who may be more educated and affluent than 
women not attending university; this may reduce the gen-
eralizability of the findings.

The limitation of our study was that the menstrual 
characteristics of the participants as (age of menarche, dura-
tion of pain, length of menstrual cycle, bleeding duration) 
were not reported in the statistical analysis. 

Conclusions
Primary dysmenorrhea is a common complaint among 
young women. Based on the findings of this study, it can 
be concluded that regular aerobic and isometric exercises 
are effective, safe and noninvasive therapeutic modality in 
reducing menstrual pain and improving menstrual symp-
toms. On the other hand, we can do exercise in every place 
that does not need any cost. 
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