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Background: Premenstrual symptoms in women of reproductive age are associated with substantial distress and functional impair-
ments. A healthy lifestyle is the first step to manage premenstrual symptoms. Recreational physical activities have been recommended
as an alternative to medical management in easing premenstrual symptoms.

Objective: The objective of this systematic review is to analyze the effects of aerobic exercises in improving premenstrual symptoms
among healthy women.

Methods: Randomized controlled trials (RCTs) published from inception to February 2022, were searched using keywords in
electronic databases such as, SCOPUS, PubMed, PEDro, Cochrane and web of science. RCTs published in English, comparing the
effects of aerobic exercise with other interventions or controls were included. PEDro scale and Cochrane collaboration tool for risk of
bias was used to assess the methodological quality of included trials. Data from the included study and the participant’s characteristics,
interventions, outcome and results were extracted.

Results: Five RCTs with 492 participants were included in this systematic review. Methodological quality assessed by PEDro (4.8/10)
and Cochrane collaboration tool for risk of bias were moderate. Allocation concealment, blinding of participants and outcome assessors
were the most common bias in all included studies. Walking, swimming and running were the common aerobic exercises performed in the
RCTs. Aerobic exercise is effective in improving physical physiological symptoms among women with premenstrual syndrome (PMS).
Conclusion: Aerobic exercises are effective in improving premenstrual symptoms. This review provides moderate evidence for
improving hematological parameters during PMS. Further RCTs with long term follow up and quality of life would consolidate our
findings.
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Introduction

Women of all ages experience unique health needs, and health systems around the world are failing in addressing them. At
present the global efforts to improve women’s health largely focuses on reproductive health.' During the period of fertility,
women are mostly concerned about the premenstrual symptoms that occur few days before menstruation. Premenstrual
syndrome (PMS) encompasses clinically significant somatic and psychological manifestations during the luteal phase of
menstrual cycle.” The exact mechanism causing PMS still remains unclear. However, it is proposed that PMS is associated
with abnormal sensitivity and excessive response to normal hormonal changes.> PMS occurs one week prior to the onset of
menstruation in women of reproductive ages, declines with the onset of menstruation, and presents a set of physical and
psychological symptoms, and the severity of which vary from one women to another.* Various researchers have found that
diverse body systems such as cardiovascular, central nervous system, endocrine, and female reproductive system are
associated with the symptoms of PMS, related to emotional, physical, cognitive, and behavioral aspects.>® Epidemiological
data shows that the symptoms are often mild in 75% of the women, but 3—8% reported to experience moderate to severe
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symptoms that are associated with substantial distress and functional impairment.” Premenstrual symptoms often interferes
with occupational productivity, quality of life, interpersonal relationships and daily living activities and also it is considered as
an limiting factor for female adolescents and young women aspiring to achieve developmental goals. Studies have also shown
that adolescents with PMS are in poor health® and in some women it is so bad that they are unable to cope up with their daily
lifestyle with PMS.’

The morbidity associated with PMS is considerable and often poorly managed. The aims of interventions prescribed
for PMS helps to reduce symptoms and adverse effects, thereby promoting quality of life in women with PMS.
Management of PMS includes, exercises, diet modifications, stress management, cognitive behavioral therapy, and
drugs (based on the symptoms). According to the American College of Obstetricians and Gynecologists (ACOQG)
practice bulletin,'” non-pharmacologic therapy is recommended as foremost treatment for all females with PMS.
Physical activities are considered as a beneficial alternative to drugs in the management of premenstrual symptoms
and it has been associated with improving wellness during the episodes of PMS.*!'! Physical activities could potentially
improve hormonal profile, reproductive function, menstrual cyclicity, ovulation and fertility among women of all ages.'?
Evidences in the literature has reported improvement in hematological parameters and reduction the levels of prolactin,
estradiol, and progesterone with exercises during PMS'® and few other studies'? support exercises to improve self-
esteem, depression and anxiety. Few authors analyzed the effect of exercise during PMS and reported their findings
inconsistently. Few cross sectional studies'* and RCTs suggest that exercises are effective in reducing global premenstr-

ual distress symptoms and in contrast other studies'>'®

reported higher levels of premenstrual symptoms among
exercising women compared to those who exercise less or not at all.

Existing reviews in the literature recommending exercises during PMS are performed with inclusion of all physical
exercises such as yoga, pilates, strength and conditioning. Despite the fact that exercises are beneficial in PMS, there is
a debate remains unclear regarding the type and dose of therapeutic exercises that is recommended for females with
PMS. There is no specific reviews are available to identify the impact of aerobic exercise among females with PMS.
Therefore the aim of this systematic review is to identify whether aerobic exercise is beneficial in improving premenstr-

ual symptoms in women of reproductive age.

Methods

Two authors were involved in this systematic review has been conducted according to the guidelines of Preferred
Reporting Items for Systematic reviews and Meta-analysis (PRISMA)."”
Eligibility criteria for this review are set, according to the Patient Intervention Comparison Outcome model:'®

e Population: Women of reproductive age with regular menstrual cycle and diagnosed with PMS according to
diagnostic criteria for PMS mentioned by ACOG guidelines for women’s health care.

o One of the following affective symptom (angry outbursts, anxiety, confusion, depression, irritability, social
withdrawal) and somatic symptoms (abdominal bloating, breast tenderness, headache, joint or muscle pain,
weight gain) during the 5 days before menses in each of the three previous menstrual cycle and relief from these
symptoms within 4 days of the onset of menses, without recurrence until at 13 of the cycle and must be present in
the absence of any pharmacologic therapy, hormone ingestion, or drug or alcohol use.'’

e Intervention: Aerobic exercises performed in moderate intensity
e Comparison: Any other interventions or control
e Outcome: Somatic and affective symptoms

Additionally randomized controlled trials (RCTs) published in English language were included. Quasi-experimental
studies or cross-sectional studies and RCTs with female athletes were excluded.

Databases such as SCOPUS, PubMed, PEDro, Cochrane and web of science were searched for articles published up
to 29 February 2022 using specific keywords. Keywords such as aerobic exercise or endurance exercise or swimming or
walking or jogging or running or physical activity or physical exercise or exercise and PMS or premenstrual symptom or
premenstrual tension and RCT or comparative study were used (Table 1). After the initial search, both the authors were
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Table | Search Strategy

Search Strategy Item Search Strategy
Database Cumulative Index for Nursing and Allied Health Literature, PubMed, Embase, Psylnfo, Opengrey and Google Scholar
Language filter Studies published in English language
Time filter From inception and up to February 2022
Keywords Aerobic exercise or endurance exercise or swimming or walking or jogging or running or physical activity or physical
exercise or exercise and premenstrual syndrome or premenstrual symptom or premenstrual tension and randomized
controlled trial or comparative study

involved together to identify the duplicate articles. Authors (BJ and HR) independently screened titles and abstracts and
retrieved full texts for relevant articles. Full texts have been screened for inclusion criteria. Eligible RCTs are identified
and included in this review. Discrepancies during the study search strategy process was resolved through discussion with
an expert (performed double checking of the search strategy process).

Two authors (BJ and HR) independently assessed the methodological quality of the included studies using PEDro
scale.”’ The minimum possible score is 0 and the maximum possible score is 10. Based on the score, the quality of the
study was classified as excellent (9-10 points), good quality (6—8 points), fair quality (4—5 points) and poor quality (less
than 4 points). Additionally, Cochrane collaboration tool for risk of bias was assessed using Review manager 5 software.
Disagreements in PEDro assessment and Risk of bias were resolved by discussion with an expert who was not concerned
with the included studies. (Reviews the PEDro assessment and risk of bias performed by the authors individually and
a consensus is achieved through discussion with the expert’s opinion).

Data extraction from the included RCTs was performed independently by the authors (HRS and HR). Study
characteristics (Authors name, year, country), population characteristics (sample size, mean age), intervention (frequency,
intensity, type, duration) and outcome were extracted from included studies.

Result

PRISMA diagram in Figure 1 illustrates the study search process. Initial search of databases resulted in 338 articles.
After removing duplicates and screening abstracts and titles, 13 articles with full texts were retrieved. Five articles
published in Persian languages and 3 quasi experimental design studies were removed. Totally, 5 RCTs**2° were
included in this systematic review. Performing a meta-analysis was not appropriate because of the heterogeneity in
outcomes used among included RCTs.

In this review the methodological quality of the studies included was 4.8 out of 10 in PEDro scale, indicating fair or
moderate in quality. Allocation concealment practice was not mentioned in most of the studies and blinding of
participants, therapists and assessor were not performed in the included studies. Additionally, further follow up
assessment was not performed in any of the RCTs included in this review. All the individual RCTs scored between 4
and 5 in PEDro scale, and hence classified as moderate in methodological quality (Table 2). Cohen’s Kappa statistics for
inter-rater reliability was 0.82.

Risk of bias assessed with Cochrane collaboration tool was moderate among the included articles. High risk was
demonstrated for allocation concealment and blinding procedures (Figure 2). Randomization method was not mentioned
in two of the included RCTs (Figure 3). All the included RCTs demonstrated moderate risk of bias. Kappa statistics for
inter-rater reliability was 0.84.

Five RCTs included in this review involved a total of 492 participants. The study characteristics were presented in
Table 3. All these RCTs are performed in Asia and Africa. Sample size of participants in these RCTs varied between 30
and 220. The mean age of women included in the RCTs ranges between 17.80 and 28.35 representing the reproductive
age group. RCTs compared aerobic exercises with yoga or vitamin supplements or with control groups. Aerobic activities
such as walking, swimming and running were performed in moderate training intensity, for about 30 minutes per session,
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Figure | PRISMA flow diagram illustrating selection process.

3 to 5 sessions per week. The mean duration of aerobic exercise provided in all RCTs was 10.4 weeks. During the course
of the study 19 participants from the intervention group and 16 from the control group were excluded in two RCTs for
not following the study protocol and hence 457 were the actual participants who completed the trials.

Regarding physical outcome measures, aerobic exercise interventions resulted in significant improvement of physical
symptoms such as headache (P = 0.001), nausea, constipation diarrhea (P = 0.01), abdominal bloating (P = 0.002),
flushing (P = 0.04), increase in appetite (P = 0.008), hyperhydration (P=0.001), menstrual cramps (P=0.001) and
backache (P=0.002). In one study” aerobic exercises demonstrated significant effects in reducing psychological
symptoms such as anxiety (P=0.001), craving (P =0.002), depression (P= 0.001). Another study’* using hematological
parameter as outcome has reported that there is significant improvement in hemoglobin, hematocrit, red cell and platelet
counts following 12 weeks of aerobic exercise. Contradictory to these findings, two RCTs*!** have reported non-
significant effects in physical psychological symptoms of aerobic exercise compared to yoga exercises and control group.
None of the studies reported on adverse effects during or after the interventions.

Discussion

This systematic review demonstrates the effects of aerobic exercise for women with premenstrual symptoms. Based on
the findings of this review, 30 min of aerobic exercise, 3 to 5 times a week could be effective in reducing physical and
psychological symptoms of PMS among women. Statistical results of studies included demonstrate that aerobic exercises
are more effective in improving physiological than psychological symptoms for women with PMS. Meta-analysis is not
performed in this review, as there are limited RCT’s available in the literature. Qualitative findings of this review is based
on the moderate level of methodological quality of included RCTs.
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Table 2 PEDro Scale

Score of Included Studies

Author Eligibility Random Concealed Baseline Blinded Blinded Blinded Follow Intention to Between Point Total

Criteria | Allocation | Allocation | Similarity | Subjects | Therapists | Assessors Up Treat Analysis Group Measures | Score
Control

Cicek 2018'® Yes No No Yes No No No No Yes Yes Yes 4/10

El-Lithy et al 2014"° Yes Yes No Yes No No No No Yes Yes Yes 5/10

Maged et al 20182 Yes Yes No Yes No No No No Yes Yes Yes 5/10

Vaghela et al 2019%' Yes Yes Yes Yes No No No No Yes Yes Yes 5/10

Dehnavi et al 2018% Yes Yes No Yes No No No No Yes Yes Yes 5/10
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Figure 3 Risk of bias of included studies.

All the 5 RCTs reporting the effects of aerobic exercise among females with PMS varied in their outcome
findings. Three RCTs stated that aerobic exercise is effective in improving physiological symptoms, psychological
well-being and hematological parameters in PMS. The findings of this systematic review is found to be similar to the
findings of a Yilmaz-Akyuz et al,*® reporting reduction in PMS related symptoms in female students following diet
modifications and participation aerobic exercise program. Unlikely, their review analysis included any type of
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Table 3 Study Characteristics

Author Aerobic Exercise Comparison Duration Outcome Result
N Mean Age | Intervention | N Mean Age Intervention
(SD) (SD)
Cicek 100 | 23.07 (4.76) Walk-running | 120 | 23.05 (4.77) No exercises 16 weeks | Menstrual distress questionnaire | Premenstrual PMS scores were found higher in the
2018'8 (3-5 days non-exercising group than in the exercising group (P
a week) < 0.01). Water retention, negative affect, impaired
concentration, behavioral change, arousal and
control showed significant higher scores in the non-
exercising group than in the exercising group for the
premenstrual phase (P < 0.05 and P < 0.01)
El-Lithy 15 17.80 (1.47) Treadmill 15 18.14 (1.51) Vitamin B6 and Ca 12 weeks Modified premenstrual Aerobic exercise showed a significant decrease in all
et al walking (3 supplement and syndrome questionnaire, modified premenstrual syndrome questionnaire
2014" days per instructed to avoid Haemoglobin, Red cell count, symptoms. Haemoglobin, hematocrit, red cell count
week) any major life-style Haematocrit, MCV, MCH, and platelet were significantly increased, while MCV,
changes MCHC, Platelet count MCH, MCHC and WBC showed no significant
differences.
Maged 54 21.1 (2.33) Swimming (30 | 46 21.15 (1.66) Control 12 weeks Premenstrual distress Swimming is effective in improving physical and
et al min daily, 3 questionnaire, Daily Symptoms physiological symptoms of PMS
2018% times/week) Report
Vaghela 34 28.35 (8.57) Aerobic 38 28.21 (6.91) Yoga movements 4 weeks | Visual analogue scale, PMS scale | Significant reduction in PMS symptoms was found in
et al exercises (40 min, 3 times patients treated with yoga compared to aerobic
20192 (40min, 3 a week) exercise; however, no significant difference was
times/week) found in pain intensity between these two groups (P
> 0.05).
Dehnavi 35 2522 (4.41) | Swimming (20 | 35 24.06 (4.71) Control group 8 weeks Daily recorded physical Aerobic exercise had significant improvement in
et al min each recorded their daily symptoms of premenstrual improving headache (P = 0.001), nausea,
2018% session, 3 activities without syndrome constipation diarrhea (p = 0.01), swollen (p = 0/
times/week) having any exercises 001), bloating (p = 0.01), Vomiting (p = 0.002), hot
flashes (p = 0.04), increase in appetite (p = 0.008)
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physical activities such as strength training, relaxation and aerobic activities performed in non-randomized trials and
preliminary reports. Moreover, their review has not included any high level of evidence such as RCTs to interpret
their findings.

Aerobic exercises performed in the included studies were not effective in relieving all the physical symptoms of PMS.
However, these exercises are effective for headache, nausea, bowel disturbances, abdominal bloating, flushing, appetite,
hyper-hydration, menstrual cramps and backache that occur during PMS. Generally physical symptoms of PMS appear
with ovulation and disappear during suppression of ovarian cycle. In females with PMS, the physical and psychological
symptoms are often associated with fluctuations in the level of estrogen, progesterone and serotonin levels. Reports
suggest that there exists an imbalance between the ovarian hormones estrogen and progesterone.>’ Estrogen levels are
found to be increased during the premenstrual phase, with insufficient levels of progesterone to counteract it.>® Probably,
estrogen levels could be reduced by performing aerobic exercises. To agree with this, a study by Razzak et al*° reported
that prescription of 150 minutes of moderate to vigorous aerobic exercise per week for 16 weeks resulted in significant
changes in estrogen metabolism. Findings from Wint et al and Hackney et al support the fact that aerobic exercise
decreases estrogen hormone level. The possible mechanism could be due to the potential of aerobic exercise to increase
sex hormone binding globulin, a blood borne protein that binds the circulating free estrogen in blood.

Previous studies®®-3!

reported that, beta-endorphin levels are diminished during the premenstrual phase and
contributes to symptoms such as headache, menstrual cramps, backache, anxiety, craving and depression. In this
review it is demonstrated that aerobic exercise is effective for premenstrual pain and psychological symptoms. It is
reported that there is decrease in plasma beta endorphin which is associated with PMS symptoms.'* Several studies
suggest that aerobic exercise of moderate intensity has demonstrate increase in circulating beta endorphins.®? This
could be the possible mechanism that is responsible for reduction in pain related symptoms among females
with PMS.

Physical and psychological stress during PMS is associated with altered cortisol awakening response.* Cortisol plays
a major role in completing healthy stress-response circuit in PMS. Performing aerobic exercise at an intensity of at least
60% of maximum capacity of oxygen uptake leads to elevated levels of cortisol for at least 2 hours after exercise. Thus
cortisol inhibits hypothalamus and pituitary glands and restores homeostasis for healthy stress response.®* Similarly in
this review, aerobic exercise is performed at moderate intensity in all included studies, which is attributed to significant
effects of aerobic exercise in reduction of stress related symptoms such as anger, mood swing, anxiety, sadness,
depression, craving, fatigue and so on.

Contradictorily, two studies®'**

included in this review found non-significant effects of aerobic exercise in PMS. In
one of this study, the intervention duration is 4 weeks and the menstrual cyclicity analyzed could be inadequate. In

another study, we assume that the cyclical nature of PMS could have affected their study findings.

Strength of This Review

To the best of our knowledge, this is the first systematic review conducted to analyze the effects of aerobic exercise by
including the evidence from RCTs. This systematic review on aerobic exercise adds evidence on non-pharmacological
management for PMS. We have found no unpublished trials or thesis works related to this review.

Limitations

Few RCTs identified through google scholar, published in non-indexed domestic journals and suspicious to be predatory
were excluded. We pre-determined our criteria to include articles published only in English as a language which could
have limited our search to include articles published in other languages without English version. Common flaws of
reviews such as limited number of RCTs in aerobic exercise could have limited our findings of this review. Long term
effects or retention effects of aerobic exercise in PMS could not be determined as because, none of the included RCTs
performed follow up analysis. Variance in outcomes among the included RCTs restricted to conduct meta-analysis on
effects of aerobic exercise.
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Conclusions

In conclusion, it is stated that performing 30 minutes of acrobic exercise, 3—5 sessions per week for about 10 weeks, has
potential benefits in improving premenstrual symptoms of women in reproductive age. It is also suggested that women
with PMS could benefit from aerobic type of physical activity in managing their physical and psychological symptoms.
Moreover, further studies are required to consolidate our findings and to demonstrate the retention effects of aerobic
exercise.
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