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Abstract
Introduction. Primary dysmenorrhoea symptoms affect most women’s daily life activities. The aim of the current study was 
to assess the efficacy of active stretching exercises in reducing pain intensity and improving menstruation characteristics of 
young adult females.
Methods. Overall, 33 females with primary dysmenorrhoea were randomly assigned to 3 equal groups: group A (n = 11), im-
plementing a supervised active stretching program 3 times a week for 4 weeks; group B (n = 11), practising non-supervised 
active stretching 3 times a week for 4 weeks; and group C (n = 11) – a control group. Pain intensity and menstruation charac-
teristics were measured with the visual analogue scale and verbal multidimensional scoring system, respectively, before and 
at the end of the study. The Kruskal-Wallis test was used to determine differences between groups. The Wilcoxon signed-rank 
test served to perform within-group comparison.
Results. A significant reduction in pain intensity was obtained in both intervention groups (A and B) (p-value of 0.003 and 0.007, 
respectively), whereas post-treatment comparison between groups revealed a statistically significant reduction in pain intensity 
in favour of group A (p < 0.001). A significant improvement in menstruation characteristics was found in group A (p = 0.003), 
with non-significant improvements in groups B and C (p-value of 0.07 and 1.0, respectively).
Conclusions. Both supervised and non-supervised active stretching exercises could provide a safe non-pharmacological 
alternative for pain relief in primary dysmenorrhoea.
Key words: menstruation, muscle stretching exercises, pain management, verbal multidimensional scoring system, visual 
analogue scale
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Introduction

The term ‘dysmenorrhoea’ is a Greek-origin word refer-
ring to a painful cyclic uterine flow. Dysmenorrhoea is often 
associated with lower pelvic discomfort or throbbing pain, 
and some women might experience low back pain, as well 
as pain radiating down to the anterior thighs, in addition to 
headache, nausea, diarrhoea, dizziness, fatigue, and mood 
swings; all these can affect the females’ quality of life [1–3]. 
It is the most common gynaecological disorder, affecting 
16–90% of women, and the majority of women who suffer 
from this problem are in their early menstrual stages [4]. Dys-
menorrhoea is highly prevalent among college students, with 
many physical impacts and associated activity limitations. 
Despite the high prevalence, the affected students rarely seek 
medical consultation [5].

Dysmenorrhoea is classified into 2 subtypes: primary 
and secondary dysmenorrhoea. Primary dysmenorrhoea is 
defined as painful menstruation without an obvious pathology 
and starts just after menarche. In turn, secondary dysmen-
orrhoea is due to a pathological condition and typically has 
a later onset [6]. Primary dysmenorrhoea is largely accom-
panied by limitation of activities and work, as well as school 
absence, mainly owing to pain. It is usually treated with oral 
nonsteroidal anti-inflammatory drugs, topical application of 
heat to the affected area, oral contraceptive pills, or analge-

sics for pain management by affecting the level of prostaglan-
dins [7, 8]. Other treatments have also been considered, e.g. 
acupuncture, acupressure, yoga, vitamin B1, and Kinesio 
taping [9–11]. Recent studies have shown that active stretch-
ing exercises relieve primary dysmenorrhoeal symptoms [12]. 
Contractions of ligaments in the abdominal and pelvic region 
are believed to cause nerve irritation and pain sensation due 
to compression of nerve pathways, so active stretching ap-
plied to this area leads to compression relief, as well as an 
increase in the blood flow and metabolism of the uterus, 
hence reducing dysmenorrhoeal symptoms [12, 13]. Since 
there is an increasing incidence of primary dysmenorrhoea in 
women, while the studies on applying active stretching pro-
grams are few, there was a need for additional research 
regarding the use of active stretching exercises for pain 
management in primary dysmenorrhoea. Some limitations 
continue to hinder the implementation of supervised exercise 
programs in daily practice as some females prefer non-super-
vised home exercises to save time, especially with primary 
dysmenorrhoea. However, studies have suggested that su-
pervised exercise interventions can bring about greater health 
benefits in comparison with non-supervised ones [14, 15]. 
Therefore, the objective of this study was to evaluate the 
efficacy of an active stretching exercise program in primary 
dysmenorrhoea and to determine whether there would be 
a difference between applying supervised and non-super-
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vised active stretching exercise for pain management in 
primary dysmenorrhoea.

The research hypothesis was that both supervised and 
non-supervised active stretching exercises would reduce 
symptoms of primary dysmenorrhoea, including pain, and 
would improve menstruation characteristics (dysmenorrhoea 
severity), including working ability, systemic symptoms, and 
analgesia requirement, in females with primary dysmenor-
rhoea.

Subjects and methods

Trial design

This study was a randomized single-blind clinical trial. 
In total, 33 female subjects were randomly assigned, with the 
use of opaque, sealed envelopes, to 3 equal groups: group 
A (supervised active stretching exercise program), group B 
(non-supervised active stretching exercise program), and 
group C (the control group with no intervention; however, the 
subjects were given the opportunity to partake in the non-
supervised stretching exercise program after the conduc-
tion of the study). Evaluative procedures were performed by 

a blinded assessor at 2 time points: before the beginning of 
the intervention (baseline assessment, immediately after the 
last day of menstruation) and after the treatment period (im-
mediately after the consecutive menstruation) (Figure 1).

Setting

The study was carried out in the College of Health and 
Rehabilitation Sciences at Princess Nourah bint Abdulrahman 
University, in some licensed rehabilitation centres in Riyadh, 
Saudi Arabia, and at patients’ home for a 1-year period (from 
February 2019 to March 2020).

Participants

A total of 33 bilingual Arabic- and English-speaking fe-
males with primary dysmenorrhoea, aged 18–23 years, par-
ticipated in this study. The inclusion criteria involved body 
mass index (BMI) of 20–29.9 kg/m2, regular menstrual cycle 
length of 24–35 days, cycle bleed lasting for 3–7 days, being 
not married, moderate physical activity (less than 3 days per 
week of physical activities), and a pain level of 4 or more in 
the initial visual analogue scale (VAS) scoring [16, 17].

BMI – body mass index, VAS – visual analogue scale, VMS – verbal multidimensional scoring system
Figure 1. CONSORT flow diagram of the study
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Women with any contraindication to stretching exercise, 
taking any hormonal medications that might interfere with 
the results by either elevating or depressing the symptoms 
or pain, smokers (as smoking may play a role in menstrual 
symptom alterations), suffering from anaemia, and those who 
missed more than 2 sessions of exercises in the supervised or 
non-supervised group were excluded from the study [18, 19].

Overall, 46 subjects with dysmenorrhoea were screened 
for eligibility. Out of these, only 33 met the inclusion criteria 
and completed the baseline evaluation. In turn, 13 were ex-
cluded as they did not meet the inclusion criteria: 3 had BMI 
of more than 30 kg/m2, 3 had irregular menstrual cycles, 
2 presented a pain level of less than 4 as measured by VAS, 
1 had anaemia, 1 took a hormonal medication, 1 practised 
regular exercises 3 times a week, and 2 had contraindica-
tions to stretching exercises (acute ankle sprain and exces-
sive pain with stretching). The participants were randomized 
into 3 groups (A, B, and C), each involving 11 individuals. 
The pre- and post-intervention evaluation was fully completed 
by the qualified subjects, as presented in Figure 1 for the final 
analysis recommended by the Consolidated Standards of 
Reporting Trials (CONSORT) statement.

The participants received a full explanation regarding the 
aim and the procedure of the study. All collected data were 
for research purposes only and no identifying information 
was collected from the investigated women.

Outcome measures

The primary outcome measure was VAS, a unidimensional 
10-point scale used to evaluate pain intensity. It is a 10-cm 

horizontal line, on which 0 represents no pain, 4–7 stand for 
moderate pain, and a score of 7–10 depicts severe pain [20]. 
The secondary outcome measure was the verbal multidi-
mensional scoring system (VMS), which is a grading system 
of 0–3 used to assess menstruation characteristics (dys-
menorrhoea severity). It accounts for the impact of pain on 
working ability, for systemic symptoms, and for analgesic re-
quirements in decreasing pain with dysmenorrhoea (Table 1).

Therapeutic procedure

Subjects in group A received a 30–45-minute active 
stretching program supervised by a trained physical thera-
pist, 3 times a week for 1 menstrual cycle (4 weeks). The ex-
ercise program was halted during menses, and documenta-
tion of post-intervention measures was conducted after the 
end of menses. The supervised active stretching program 
started with a warmup of 5 minutes on a stationary bicycle, 
half jumping jacks and torso rotations. Each participant per-
formed 6 types of stretching exercises (Table 2, Figure 2). 
In turn, the individuals in group B received a brief explana-
tion, by a trained physical therapist, of the same stretching 
exercise program as implemented in group A and of how to 
practise these active stretching exercises as a home pro-
gram 3 times per week for 1 menstrual cycle (4 weeks). Then, 
a written illustrated program was given to the subjects with 
instructions, as a hard copy or soft copy via e-mail. The par-
ticipants returned the sheets after the end of the consecutive 
menstruation (4 weeks), with check marks on the days they 
performed the exercises. Subjects in the control group were 
instructed to only practise their routine daily living activities.

Table 1. The verbal multidimensional scoring system [21, 22]

Grade
Working  
ability

Systemic  
symptoms

Analgesia

Grade 0:  
Menstruation is not painful and daily activity is unaffected

Unaffected None Not required

Grade 1:  
Menstruation is painful but seldom inhibits the woman’s normal activity. 
Analgesics are seldom required. Mild pain

Rarely affected None Rarely required

Grade 2:  
Daily activity affected. Analgesics required and give relief so  
that absence from work or school is unusual. Moderate pain

Moderately  
affected

Few Required

Grade 3:  
Activity clearly inhibited. Poor effect of analgesics. Vegetative symptoms, 
e.g. headache, tiredness, nausea, vomiting, and diarrhoea. Severe pain

Clearly inhibited Apparent Poor effect

Table 2. Types of stretching exercises practised by groups A and B

Therapeutic  
procedures

Exercises:
1. Stretching iliopsoas by assuming the lunging position with the back leg extended
2. Stretching rectus femoris by standing on one leg and holding the ankle of the opposite limb from behind
3. Stretching hamstrings by leaning trunk forward and touching toes
4. Stretching lower back muscles by lying supine on lower back rotation stretch, bridge exercise, and knee to chest
5. Stretching lower abdominal muscles by lying prone and then raising the chest with the hands supported on floor
6. Stretching adductor muscles by sitting on the floor, bending knees, and letting soles of feet touch each other,  

pulling heels together, then leaning trunk forward to the hip

Parameters  
of stretching  
exercises

• Type of stretch: active, basic static stretch
• Duration: 30–45 minutes
• Intensity: low-to-moderate intensity (more comfortable for the patient)
• Sets: 1 set
• Repetition: 10 repetitions
• Duration of stretch cycle: hold for 10 seconds each time, 10-second rest
The stretching exercises were performed with exhalation and the participants were instructed not to do stretching  
with high intensity [23]
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Statistical analysis

Data were described and analysed for all available par-
ticipants. All statistical measures were executed by using the 
Statistical Package for the Social Sciences program, ver-
sion 20. Statistical significance was assumed at p < 0.05, with 
2-tailed tests. The Shapiro–Wilk test was applied to verify the 
normal distribution of the data. Descriptive analyses were 
used to identify the participants’ demographic data. For de-
mographic data, the one-way analysis of variance (ANOVA) 
test served to compare data between the 3 groups. The Krus-
kal-Wallis test was performed to establish differences between 
the 3 groups pursued by the post-hoc test. The Wilcoxon 
signed-rank test was applied for within-group comparison.

Ethical approval
The research related to human use has complied with all 

the relevant national regulations and institutional policies, 
has followed the tenets of the Declaration of Helsinki, and has 

been approved by the Institutional Review Board of Princess 
Nourah bint Abdulrahman University (log No.: 19-0016) and 
registered in the ClinicalTrials.gov database (registry ID: 
NCT04475874).

Informed consent
Informed consent has been obtained from all individuals 

included in this study.

Results

Baseline characteristics of participants

Table 3 presents the characteristics of the participants 
who completed the study. All groups were comparable at the 
time of randomization regarding the demographic data (age, 
weight, height, BMI, length of menstrual cycle, and length of 
period), pain intensity, and dysmenorrhoea severity. Between-
group comparisons before the intervention showed no sta-

Figure 2. Therapeutic procedures  
of stretching exercises: 

1 – iliopsoas stretch 
2 – rectus femoris stretch 
3 – hamstring stretch 
4 – lower back muscle stretch:  

a) lower back rotation stretch  
b) knee to chest  
c) bridge exercise 

5 – lower abdominal muscle stretch 
6 – adductor muscle stretch [23]

Table 3. Demographic, VAS, and VMS data at baseline in the 3 study groups

Characteristics
Group A
(n = 11)

Group B
(n = 11)

Group C
(n = 11)

p

Age (years) (mean ± SD) 21 ± 1.34 21.2 ± 1.17 20.6 ± 1.29 0.6

Weight (kg) (mean ± SD) 63.5 ± 4.93 59.7 ± 6.21 59.8 ± 5.37 0.2

Height (cm) (mean ± SD) 158.9 ± 5.13 159 ± 4.27 159.1 ± 2.23 0.29

BMI (kg/m2) (mean ± SD) 24.9 ± 1.5 23.6 ± 2.17 23.6 ± 1.59 0.18

Length of menstrual cycle (days) (mean ± SD) 27.2 ± 2.93 28.3 ± 2.21 27.8 ± 1.87 0.59

Length of period (days) (mean ± SD) 6.5 ± 1.8 6.9 ± 1.4 6.2 ± 1.4 0.42

Pain intensity (VAS) (mean ± SD) 7 ± 1.18 6.8 ± 1.03 7.4 ± 1.43 0.45

Dysmenorrhoea severity (VMS) (median) (25th, 75th) 2 (2.3) 2 (2.2) 2 (1.3) 0.94

VAS – visual analogue scale, VMS – verbal multidimensional scoring system
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tistically significant differences (p > 0.05) concerning the sub-
jects’ demographic data, VAS scores, or VMS scores.

Pain intensity scores

Regarding pain intensity, which was measured with VAS, 
within-group comparison revealed a statistically significant 
difference in both intervention groups (A and B) (p-value of 
0.003 and 0.007, respectively), with more percentage of im-
provement in group A than in group B (47% and 17%, re-
spectively), and a non-significant improvement in the con-
trol group (C) (p = 0.34), with improvement percentage of 
8%, as shown in Table 4. Between-group comparison deter-
mined a statistically significant difference in favour of group A 
(p < 0.001) (Table 5).

Dysmenorrhoea severity

With regard to menstruation characteristics, measured 
by VMS, within-group comparison revealed a statistically 
significant difference in group A (p = 0.003), while non-sig-
nificant differences were observed in groups B and C (p-value 
of 0.07 and 1.00, respectively), as shown in Table 4. Between-
group comparison determined a statistically significant differ-
ence in favour of the supervised active stretching exercise 
group (A) (p < 0.001) (Table 5), with a higher improvement 
percentage compared with the non-supervised active stretch-
ing group (B) and the control group (C) (80%, 18%, and 0%, 
respectively), as depicted in Table 4.

Discussion

Primary dysmenorrhoea has been shown to be an irritat-
ing and disabling factor in many women’s lives, where it has 
become a recent focus of non-medical approaches. Physical 
activities and exercises have been suggested to be an alter-
native treatment. The objective of the current study was to 
evaluate the efficacy of an active stretching exercise program 
against symptoms of primary dysmenorrhoea and to deter-
mine whether there would be a difference between apply-
ing supervised and non-supervised active stretching exercise 
for pain management and improving menstrual character-
istics in young females with primary dysmenorrhoea.

In the current study, the results revealed that both a su-
pervised and a non-supervised active stretching program 
could reduce pain intensity of dysmenorrhoea compared with 
the control group. However, the supervised active stretching 
exercises were superior in terms of relieving menstrual pain 
in young females. Moreover, the results suggest that only the 
supervised active stretching exercises reduce the dysmen-
orrhoea severity and the impact of pain on working ability, as 
well as improve systemic symptoms and decrease analgesic 
requirements in young females with primary dysmenorrhoea.

The results of the presented study are in line with many 
earlier reports in supporting the positive impact of stretching 
exercises on pain intensity in young females with primary 
dysmenorrhoea [12, 24–27]. This effect could be assigned to 
the exercise influence on metabolism, as exercises increase 
blood flow to the uterus and intensify its metabolism, by that 

Table 4. Statistical analysis of VAS and VMS scores: within-group comparison before and after the treatment

Characteristics

Group A (n = 11) Group B (n = 11) Group C (n = 11)

Pre Post

%
 o

f i
m
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ov

e-
m

en
t

p Pre Post

%
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m
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%
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m
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p

VAS  
(mean ± SD)

7 ± 1.18 3.7 ± 1.27 47% 0.003* 6.8 ± 1.03 5.6 ± 1.12 17% 0.007* 7.4 ± 1.43 6.8 ± 1.47 8% 0.34

VMS (median)  
(25th, 75th)

2 (2.3) 0 (0.1) 80% 0.003* 2 (2.2) 2 (1.2) 18% 0.07 2 (1.3) 2 (1.3) 0% 1.00

VAS – visual analogue scale, VMS – verbal multidimensional scoring system; * significant

Table 5. Statistical analysis of VAS and VMS scores: between-group comparison after the treatment

Characteristics
Kruskal-Wallis test with post-hoc test

Group A Group A Group A Between-group p

VAS (mean ± SD) 3.7 ± 1.27 5.6 ± 1.12 6.8 ± 1.47 < 0.001*

VMS (median) (25th, 75th) 0 (0.1) 2 (1.2) 2 (1.3) < 0.001*

Post-hoc test

Difference p

VAS
Group A

Group B 1.82 0.003*

Group C 3.09 < 0.001*

Group B Group C 1.27 0.07

VMS
Group A

Group B 1.36 < 0.001*

Group C 1.72 < 0.001*

Group B Group C 0.36 0.38

VAS – visual analogue scale, VMS – verbal multidimensional scoring system; * significant
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reducing pain severity and painful menstrual cramps caused 
by the decrease in blood flow to the uterus during primary 
dysmenorrhoea [28, 29]. Another hypothesis states that during 
exercises, the level of endorphin secretion increases, thus 
raising the pain threshold [30]. In addition, stretching exer-
cises raise flexibility and release the tension from the muscles 
surrounding the pelvic area, including the uterine muscles, 
thus decreasing the pain and backache caused by muscle 
tension during dysmenorrhoea [13, 31]. Also, the findings of 
the present study with reference to decreasing pain intensity 
and diminishing the amount of medication are consistent 
with the observations by Shahr-Jerdy et al. [16] and Motahari-
Tabari et al. [17], who demonstrated a statistically significant 
decrease in pain intensity, as well as the duration and amount 
of medication intake for the pain of dysmenorrhoea in young 
females in response to stretching exercise.

Moreover, the findings of the current study on the positive 
impact of supervised active stretching exercises on improv-
ing menstruation characteristics, including reduction of the 
dysmenorrhoea severity and the analgesic requirement, in 
young females with primary dysmenorrhoea are consistent 
with the observations by Motahari-Tabari et al. [17]. They 
found a significant decrease in the analgesic consumption 
in the exercise group and suggested that stretching exer-
cises had a long-term effect on pain intensity and duration 
and thus could be used to reduce the amount of analgesic 
consumption in females with primary dysmenorrhoea.

Among the plausible explanations for these findings is 
that performing exercises is effective in minimizing stress, 
which plays a crucial role in the intensity of dysmenorrhoea 
by raising the sympathetic activity and therefore increasing 
uterine contraction and menstruation pain. So, in response 
to physical activity, all aspects of quality of life – physical, 
social, and emotional – will be improved [32]. Additionally, 
the release of endorphins could be enhanced by performing 
physical activity [33–35]. In the current study, the superiority 
of the supervised active stretching exercises compared with 
the home-based program can be attributed to the accuracy 
of the exercises done by the participants as they were guided 
and constantly corrected by the supervisors’ instructions.

The findings of this study are contradicted by those by 
Blakey et al. [36], who concluded that exercises exhibited 
no relationship with decreasing symptoms of primary dys-
menorrhoea. However, their study relied on participants’ re-
sponses to a questionnaire to determine the amount and 
type of physical activity they performed, and the individuals 
pointed at different types of sports and exercise intensities, 
which might not have a direct effect on the possible causes 
of primary dysmenorrhoea. When interpreting the results of 
other studies that failed to prove the correlation of pain re-
duction and exercises, consideration should be given to dif-
ferences in exercise parameters and some methodology 
issues, as most studies were retrospective and did not con-
trol the factors of the prevalence of primary dysmenorrhoea 
(i.e. parity and age) [30]. In this study, factors related to 
primary dysmenorrhoea prevalence were considered in the 
inclusion criteria, as well as the specified parameters of the 
intervention in the therapeutic procedures.

Limitations

The current work has some limitations: the long-term ef-
fect after stopping training was not determined, the sample 
size was small, the duration of the training period was short, 
and the impact of exercises on the psychological state of the 
participants was not measured. Therefore, further research 

with a large sample size is recommended and should con-
sider the long-term effect of stretching exercises on primary 
dysmenorrhoea and the impact of stretching exercises on 
the psychological state in females with primary dysmenor-
rhoea.

Conclusions

The results presented in the current study may facilitate 
improvements in the growing evidence that promotes prac-
tising active stretching exercises, either supervised or in 
a home-based program, as a safe non-pharmacological alter-
native for pain management in primary dysmenorrhoea. For 
improving menstruation characteristics, supervised active 
stretching exercises seem to be effective.

We believe that these types of programs should be in-
troduced in schools in order to reduce the rate of absentee-
ism, not only in physical education.
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