o

Review

Premenstrual Syndrome and Exercise: A Narrative Review

Barbara N. Sanchez, William J. Kraemer and Carl M. Maresh *

check for
updates

Citation: Sanchez, B.N.; Kraemer,
W.J.; Maresh, C.M. Premenstrual
Syndrome and Exercise: A Narrative
Review. Women 2023, 3, 348-364.
https:/ /doi.org/10.3390/
women3020026

Academic Editor: Ana Belén Peinado

Received: 15 May 2023
Revised: 29 May 2023
Accepted: 13 June 2023
Published: 20 June 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Health and Exercise Science, Department of Human Sciences, College of Education and Human Ecology,
The Ohio State University, Columbus, OH 43210, USA
* Correspondence: maresh.15@osu.edu

Abstract: Premenstrual Syndrome (PMS) is a complex physiological and psychological condition
that affects a significant number of women during their reproductive years. Although the exact
etiology of PMS remains unclear, its symptoms, including mood swings, bloating, irritability, and
fatigue, can significantly impair the quality of life for affected individuals. The management of
PMS traditionally involves pharmacological interventions; however, emerging evidence suggests
that exercise may offer a valuable non-pharmacological approach to alleviate PMS symptoms. This
narrative review aims to explore the proposed etiology, prevalence, and impact PMS has on women
as well as examine the literature through which exercise can positively influence PMS symptoms.
While the existing literature on exercise and PMS is limited and inconclusive, several studies have
reported promising results. Regular exercise has been associated with a reduction in physical and
psychological symptoms of PMS including pain, fatigue, mood disturbances, and water retention.
Furthermore, exercise has demonstrated its potential to enhance overall well-being and mitigate the
negative effects of PMS on daily functioning. Further research is warranted to elucidate the optimal
exercise prescription, duration, and intensity required to maximize the benefits and improve the
understanding of exercise mechanisms on PMS symptomatology.
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1. Introduction

Premenstrual syndrome (PMS) is characterized by a collection of physical, emotional,
psychological, and behavioral symptoms that appear in a cyclic and recurring pattern
during the late luteal phase of the menstrual cycle and alleviate within two to four days of
menstruation. These symptoms negatively influence personal and professional aspects of
life including work performance, social activities, and inter/intrapersonal relationships.
The extent to which PMS impacts the lives of women is underrecognized and is oftentimes
dismissed as a natural part of being a woman.

This narrative review will provide a comprehensive understanding of PMS through
exploring its etiology, manifestation, and impact as well as synthesize the current literature
on the effectiveness of exercise as a treatment option. There is no singular treatment
for PMS as there are over 150 documented symptoms [1,2], and wide variability in its
prevalence, expression, and impact. Treatments have varied from pharmacological agents
and psychological therapy to the use of herbs and supplements with only brief mention of
lifestyle factors such as physical activity and structured exercise behaviors. This review
will present findings on studies looking at exercise and its impact on PMS, how exercise can
influence the presence and severity of PMS symptoms, and importantly, critique the quality
of research studies in this area. With exercise being a cost-effective, socially engaging, and
modifiable activity, its implementation in PMS care should be explored to further enhance
women’s health outcomes and their quality of life.
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2. Defining PMS

The American College of Obstetricians and Gynecologists (ACOG) defines PMS as
a condition where a woman experiences at least one affective symptom and one somatic
symptom that causes dysfunction in social, academic, and/or work performance [3]. These
symptoms must occur outside of the context of other conditions such as thyroid disor-
ders and other mental health illnesses, and in the absence of any pharmacologic therapy,
hormone ingestion, or drug use [3].

There is a more severe, psychological premenstrual condition called Premenstrual
Dysphoric Disorder (PMDD) which the American Psychiatric Association (APA) defines
as the presence of debilitating somatic and behavioral symptoms, which could include a
major depressive episode, that significantly affects the quality of life or prevents a woman
from functioning on an everyday basis [4]. Using the DSM-5, the presence of at least five of
the listed symptoms must be present for a PMDD diagnosis [4]. Some of these symptoms
include depressed mood, anxiety, affective lability, loss of interest, lethargy, a marked
change in appetite, hypersomnia or insomnia, and other physical and emotional symptoms.

The International Society for Premenstrual Disorders (ISPD) published a consensus
article with a thorough classification of PMS by distinguishing premenstrual disorders
(PMD) into two categories [5]. The symptom characteristics of the core PMD category
can be somatic and/or psychological, occurring in ovulatory menstrual cycles during the
luteal phase, and are prospectively rated for at least two menstrual cycles. These symptoms
could cause significant impairment of work, school, social activities, hobbies, and inter-
personal relationships [5]. The other category is described as variant PMD which includes
premenstrual exacerbation where symptoms of a separate and underlying psychological
or somatic disorder are significantly worsened premenstrual; PMD due to non-ovulatory
ovarian activity where symptoms arise from continued ovarian activity even though men-
struation itself is suppressed; progestogen induced PMD where symptoms result from
ovarian activity other than those resulting from ovulation; PMD with absent menstruation
where symptoms result from exogenous progestogen administration [5]. Variant PMD has
more complex characteristics that do not directly stem from a direct PMS diagnosis. For the
context of this review, we will focus on the core category of PMD according to ISPD and
PMS according to the ACOG, both will be referred to as PMS going forward.

It is important to understand the cultural context surrounding the discussion of
menstrual health in women across the world. The cultural environment can influence
how women perceive premenstrual symptoms, how the symptoms impact her ability to
complete daily responsibilities, and the support she receives about management and care.
Although exploring cultural influences on women'’s reproductive health and its relation
to PMS diagnosis, symptom expression, management, and care are outside the scope of
this review, these cultural influences must be acknowledged for the holistic understanding
of this syndrome and how the community responds and supports women who have
premenstrual distress.

2.1. Symptoms of PMS

There are a vast number of documented symptoms of PMS that cover physical, psycho-
emotional, and behavioral domains. The most common physical symptoms include ab-
dominal cramps, abdominal bloating, tenderness and pain in the breasts, pain (back, head,
muscle, joints), swelling of hands and feet, weight fluctuations, constipation, diarrhea,
and fatigue [1,2,6-8]. Psycho-emotional symptoms include depressed mood, tendency
to cry, irritability, emotional lability, anxiety, difficulty concentrating, anger, and mood
swings [2,6-8]. Behavioral symptoms can stem from the consequences of physical and
psych-emotional symptoms and/or stem from being PMS symptoms themselves. They
can include changes in libido and in sexual desire, social withdrawal including from
partner, family and friends, sensitivity, increased appetite, decreased interest in activities,
restlessness, social phobia, and increased interpersonal conflict [1,2,6,9].
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The severity and timing of this collection of symptoms varies per woman. There
are other external factors, such as stress and illness, which could also exacerbate symp-
toms. For example, a woman may experience bloating and cramps several days before
menstruation while the symptoms of irritability and anxiety could manifest on the day of
menstruation. Add in an external stressor such as an exam or a big work deadline and
other symptoms could manifest, or the present symptoms could worsen. Proper diagnosis
of PMS involves keeping a record of symptom presence and severity so women and their
healthcare providers can identify patterns and confirm the cyclic nature of symptoms.
Given that most women in the United States go through 400 to 500 menstrual cycles in their
lifetime, a consistently symptomatic woman experiencing PMS may spend 4 to 10 years
of her life in a compromised physical, emotional, and psychological state [10]. Proper
identification of symptoms and monitoring well-being throughout the menstrual cycle is
key for optimal female health as PMS has been associated with decreased health-related
quality of life [11].

2.2. Prevalence of PMS

Estimates for the prevalence of diagnosed PMS are varied and encompass a wide range
from 12% reported in a study that surveyed 2800 French women [12], to 98.2% reported in
a survey of 300 university students in Iran [13], with an average of 47.8% as reported in a
meta-analysis of studies conducted across 17 countries [14]. However, many studies note
that a larger percentage of women experience at least some premenstrual symptoms that
could affect their daily life but not to the extent of having a complete PMS diagnosis. In
addition, it should be noted that other factors such as race, ethnicity, and cultural norms
surrounding menstruation can impact prevalence findings as well as how PMS impacts
women. According to data from the World Health Organization (WHO), dysmenorrhea
affects 1.7-97% of women and the percentage of women that experience more than one
premenstrual symptom ranges from 20-40% [15].

It is difficult to provide a more robust estimation of PMS prevalence for a variety
of reasons. First, the definition of PMS has only begun to solidify even though there
are still some nuances depending on which organizational body the definition is coming
from. Second, access to medical care, methods used to identify and diagnose PMS, self-
diagnosis, self-medication, underlying diseases, cultural influences, and failure to report
premenstrual symptoms due to social stigma and/or complacent acceptance that PMS is
just what a woman goes through are potential reasons for the wide range in prevalence
values. Nonetheless, premenstrual symptoms burden millions of women whether they
constitute confirmed PMS or not, therefore, finding ways to enhance the discussion of
women's health and improve the quality of life of women through exercise could serve as a
potent and welcomed way to alleviate PMS symptoms.

2.3. Impact of PMS

With up to 10 years of their lives spent in premenstrual distress, the impact PMS has
on women does not solely affect their physical health, mental well-being, and psychological
states. The effects permeate every aspect of a woman’s life. Compared to women without
PMS, those with PMS have been reported to have more absent days from work and more
days in which they struggle to complete work and school tasks which translates to lowered
productivity [2,16]. Some women with PMS even report a poorer perception of their overall
quality of life [17], as well as their work-related quality of life and decreased job career satis-
faction levels [18]. A study has also shown that women with PMS have a 27.5% lower work
performance and 23.1% perceived impairment of their working relationships [19]. Univer-
sity students also report that PMS significantly influences their daily activities and their
ability to complete coursework, which directly impacts their educational endeavors [13,20].

These occupational and educational impacts of PMS come with direct and indirect
economic consequences. Borenstein et al. [21] reported that direct medical costs of those
with PMS average out to $210 & $328 per year in outpatient medical visits, $16 £ $146 in
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laboratory services, and $59 £ 310 in radiology services. The large standard deviations
presented demonstrate large variability in the direct costs to women which could be
related to occupation type, access to quality medical care, social economic status, and other
community-based factors. Some women may have hundreds of dollars of direct medical
costs that add to the burden of having PMS. Indirectly, women with PMS lose an average of
15% of work productivity and 3.6 £ 7.8 h missed from work [21]. According to their model,
PMS alone would cost women'’s healthcare plans $174,936 per year in the United States.
This is in addition to any other underlying condition a woman experiences or general
health care costs.

Outside education and professional spaces, the indirect costs of PMS can be detri-
mental to self-esteem, and bring about depressed moods that could increase the sense of
dissatisfaction and inadequacy, particularly in young women [22]. Interpersonal relation-
ships can also undergo strain during the occurrence of PMS symptoms [23], bringing forth
conflicts, controversies, and discomfort among partners, friends, and family [24], further
impacting the quality of life and well-being in women. This distress demonstrates that
PMS is a biopsychosocial phenomenon which demonstrates a critical need to support and
manage the care of women as they undergo this cyclic pattern of symptoms that could
deteriorate life quality.

2.4. Risk Factors of PMS

The role of potential genetic factors that increase the risk of premenstrual disorders is
an active field of research that has not brought definitive conclusions. A study conducted
by Miller et al. supported the relevance of estrogen receptor alpha (ESR-1) polymorphic
variants in the regulation of affective state-independent personality traits in women with
PMDD [25]. Later work in the area supported the consideration of ESR-1 to be used as
a marker of PMS [26]. These studies call for future research to further explore potential
genetic risk factors of PMS and other premenstrual disorders.

Another potential risk factor for PMS is the age of menarche or the age at which
a girl experiences her first menstrual period. Studies have demonstrated that women
with premenstrual disorders were younger during menarche compared to those without
PMS [27]. In fact, the authors report an inverse relationship between the age of menarche
and the risk of PMS symptoms [27]. Therefore, the younger a woman was when she first
got her menstrual period, the greater the risk of developing or at the very least, having
PMS symptoms. In addition, the early growth of pubic hair led to a 28% increased risk
of premenstrual symptoms and PMD [27]. Based on this observation, it seems plausible
that early menarche exposes the woman’s body to more ovulatory cycles and thus more
hormone fluctuations that could lead them to be more susceptible to PMS and other PMD
than those who experience menarche at an older age.

The impact of stress cannot be overlooked in the discussion of risk factors for pre-
menstrual distress. In a broader sense, the existence of serious mood disorders, history of
abuse, exposure to violence, and heightened stress levels due to occupation, education,
and domestic demands could contribute to PMS [28]. Women with PMS experience an in-
creased sensitivity to environmental stress and a heightened sensory perception that makes
everyday activities more burdensome [29]. This information demonstrates that women
with PMS are more susceptible to the negative consequences of stress and that stress itself
can influence the severity of PMS symptoms. Such a situation poses the opportunity for
exercise to serve as an invaluable tool not only to combat PMS directly but also through
providing an avenue of stress relief that can improve the overall quality of life in women.

3. Proposed Etiology of PMS
3.1. Role of Ovarian Hormones
One of the proposed etiologies of PMS involves the cyclic hormonal fluctuations of

estrogen and progesterone during the menstrual cycle, particularly during the late luteal
phase as the body prepares for menstruation. It has been reported that the suppression of
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ovulation with oral medication has beneficial effects on PMS symptoms [30], but this could
merely be an association since there could have been other influential factors at play. Women
with and without PMS have similar cyclic changes in ovarian steroid concentrations [12,31],
and studies have found no significant correlation between progesterone levels and several
affective and somatic symptoms of PMS [32,33]. The distinction between having or not
having PMS could stem from how the body responds to the cyclic changes in ovarian
hormones across the menstrual cycle. Investigators have proposed that women with
PMS may have an abnormal response to the cyclic hormonal changes that contribute to
PMS even when the serum concentration of estrogen and progesterone are within normal
limits [34]. There is no conclusive evidence to warrant a high degree of certainty that
abnormal responses to ovarian hormones trigger PMS, but it is a plausible factor to take
into consideration as future research can provide more detail on the degree of abnormal
responses and how those responses influence the presence of the numerous possible
premenstrual symptoms.

3.2. Role of Neurotransmitters

Interestingly, another proposed cause of PMS is the interaction between ovarian steroid
fluctuations and the functioning of central neurotransmitters, notably serotonin, gamma-
aminobutyric acid (GABA), and beta-endorphins [23]. During the luteal phase, women
with PMS have more serotonin abnormalities than women without PMS symptoms [35].
Serotonin is responsible for many psychologic, physiologic, emotional, and behavioral
responses and women with PMD express similar symptoms to individuals who have a
reduced level of serotonin, posing the thought that the two could be related [35]. In fact,
studies show that women with PMS have lower levels of whole-blood serotonin, platelet
serotonin, and serotonin metabolites during the luteal phase [36-38]. In addition, the use
of serotonin reuptake inhibitors is cited as one of the most effective drugs for treating
PMS [39].

The role GABA may play in the etiology of PMS is an area that has not been extensively
investigated; however, present work suggests that progesterone may play a modulatory role
in GABA’s inhibitory system. This hypothesis is supported by observations of improvement
in PMS symptoms using agents such as benzodiazepine and alprazolam that work to
increase GABA activity [40]. In addition, metabolites of progesterone have been shown to
function as positive allosteric modulators of GABA in the brain [41]. Women diagnosed
with Premenstrual Dysphoric Disorder (PMDD) demonstrate changes in GABA 5 receptor
sensitivity and overall GABA concentrations that could play a role in the negative mood
states associated with the disorder [42]. Whether these sensitivities and concentration
fluctuations contribute to PMS and overall premenstrual distress is still unclear.

The role endorphins play in PMS symptomology has not been definitively concluded
but there is evidence that shows the release of endorphins is coupled with the release of
estrogen and could theoretically decline with ovulation and remain at low levels during
the late luteal phase when estrogen levels decline again prior to menstruation [43]. It has
also been reported that beta endorphin levels of women with PMS during the luteal phase
are lower than asymptomatic controls [44]. Although this may not mean there is a direct
connection between lower endorphin levels and the presence of PMS symptoms, Peck [45]
described several peripheral actions through which reduced levels of endorphins connect
to PMS. Lambert [46] summarized these peripheral actions as the following: reduced
endorphin levels may depress the E1 prostaglandin which may lead to the symptom of
constipation in PMS; a reduction in endorphin release could increase prolactin levels which
can lead to irritability, tension, and anxiety. Increased levels of prolactin have also been
cited as another cause of breast tenderness and edema in women premenstrually [47].
Women with PMS could potentially have higher levels of prolactin compared to women
without PMS or they may experience an increased sensitivity to prolactin level changes
that contribute to these premenstrual symptoms.
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Another peripheral action of endorphins relates it to its influence on adrenocorti-

cotrophic hormone (ACTH) which helps regulate the renin-angiotensin aldosterone sys-
tem [45]. This system is essential for the regulation of fluid in the body. These peripheral
endorphin reactions could lead to increased water retention, resulting in the occurrence
of premenstrual bloating, weight gain, and edema [8,48]. Deficiencies in vitamin B6 and
magnesium could also factor into these symptoms [8,49]. The role endorphins have on the
symptomology of PMS has not been substantially concluded; however, it is clear participat-
ing in physical exercise can serve as a potent way to help women mitigate PMS through the
connection between exercise and endorphin release which has been linked to changes in
mood states, altered pain perception, and the stress response on hormones such as ACTH,
prolactin, catecholamines, and cortisol [45,50].
4. Role of Exercise in Managing PMS
4.1. Summarizing the Literature: Is Exercise Helpful in Managing PMS?

Many women report using exercise as a strategy to help them deal with PMS [51],
and exercise is frequently suggested for symptom management [3,5,52]. However, studies
have not demonstrated consistent symptom improvement leading to the notion that PMS
management with exercise should be implemented on a case-by-case basis as there are nu-
merous factors impacting and influencing each women’s PMS presentation and many ways
to manipulate exercise prescription variables to tailor programs to the individual’s needs
and preferences. Nonetheless, the benefits of exercise are too grand to ignore, and a discus-
sion of current research findings can pave the way for future research directions to better
understand and help women take charge of their health by managing premenstrual distress.
Table 1 summarizes key components of exercise studies investigating PMS outcomes.
Table 1. Exercise Intervention Studies and PMS Outcomes.

Author Sample Definition of PMS Exercise Modality Exercise Prescription Results
No formal definition or gxercise group reported a
. ecrease in global premenstrual
screening for PMS 0.001). b
“Most spontaneously . symptoms (p < 0.001), breast
L Ex: Running; awareness or tenderness
. volunteered moliminal . .
Ex: 8 sedentary, walking was (p <0.005), fluid
. symptoms though none . . . .
eumenorrheic women ; incorporated if . . symptoms/perceived puffiness
. . complained of severe ) 24 sessions per week; .
Prior et al., Control: 6 sedentary, 1 fitness was low, 10-15 mi and bloating (p < 0.025)
1986 [53] eumenorrheic women premer}strua symptoms then progressed to 10 TUN across a compared to control
progresse ompared to co:
AR for which she sought ; 3-month period e . .
with insulin-dependent . " running No significant different in
. . medical help”. 4 . .
diabetes mellitus 104 . . Control: depressive symptoms, anxiety,
-item intensity-graded . s .
no exercise appetite, interest in sex, tendency
menstrual symptom
. . . to premenstrual headache or
questionnaire provided at perceived external causes
baseline and at 3 months
of stress
ST women reported a decrease in
No specific prescription was global premenstrual symptoms
given to either ST or MT (p < 0.001), breast awareness or
Control (C-NT): ST: gradually increased tenderness (p < 0.005), fluid
3 sedentary, program of running with symptoms or perceived puffiness
eumenorrheic women session 2—4 days/week and bloating (p < 0.001), and
Sedentary (ST): No formal definition MT: self-chosen marathon perceived external causes of
Prior ot al 8 sedentary, of PMS ST and MT: training program stress (p < 0.025)
19%?[2 4]a v eumenorrheic women Menstrual Cycle Running Quantified by estimated MT women reported a decrease
- Marathon (MT): Questionnaire and Daily C-NT: no exercise distance (km/cycle), average  fluid-related symptoms (p < 0.05),
7 eumenorrheic Symptom Diary training distance (average luteal phase feelings of

women actively
training for
a marathon

length of run) and “training
impulses” (TRIMPS), a
measure of time and average
heart rate with respect to
basal and max heart rate

depression (p < 0.02)

Both exercising groups (ST and
MT) experienced decreases in
physical and emotional
symptoms over time with no
changes in the C-NT group




Women 2023, 3

354

Table 1. Cont.

Author Sample Definition of PMS Exercise Modality Exercise Prescription Results
The mean severity for total PMS
symptoms was less in the
Non-exercise control: Using a Modified “ . exercise group compared to the
48 women with no Menstrual Distress The exercise program non-exercise control after the
rior history of Questionnaire consisted of a five-minute 3-month intervention (p = 0.07)
p Y . . . warm up, 45 min limb and Significant differences in
. regular exercise investigators classified . .
Ghanbari - . trunk fast exercise and a electrolytic (p = 0.05),
Exercise: 43 women symptoms as mild, . . .
etal, Aerobic based ten-minute cool down. The neurovegetative (p = 0.03) and
who underwent moderate, or severe along L X -
2008 [47] exercise program for emotional. behavioral exercise time duration was cognitive (p = 0.02 symptoms
prog / ’ one hour and was carried The exercise group who did not
3 months, 22 had a electrolyte changes, h . K f h . ise hi
rior history autonomic, skin and out three times per week for ave a prior exercise history
P . e . three months”. (n = 22) had significantly less skin
of exercise neurovegetative domains .
(p = 0.048) and neurovegetative
(p = 0.002) symptoms compared
to the non-exercise control
“The treadmill exercise Ef(er.cfl_se group showed
programme was started with significant post-programme
warm-up period decreases in anxiety (p = 0.001),
in which each pa,rticipant craving symptoms (p = 0.002),
walked at 80 m/min at 0.0% depression score (p = 0.001),
30 eumenorrheic Modified Premenstrual grade for 5 min. After the ?y?%rgggra;zgssglﬁ}fz?; s
sedentar womeél Syndrome Questionnaire walk, the treadmill speed (p B 0’001)’ backache (p = 0 802)
dia noseyd with PMS was given, scoring at least was increased to 147 m/min a’; a tc'>tal s:core (<0 (570;) ’
werge allocated into an 50% greater in the and the grade was increased Control grou Sll‘jlowe;d significant
El-Lithy et al., exercise eroun and premenstrual symptoms Treadmill gradually until it reached decrease% in (l:oravin s mg toms
2015 [6] control grou pboth compared to post walk/run 25%, for 20 min. This was (p = 0.02) g symp
roups got v};tamin B6 menstrual symptoms and followed by a cool-down I—Pii_hi significant decrease in all
§n d cpalcgi'um rating moderate to severe period, in which the O;St-ti/eat%n ent subscale
supplements impairment in one or treadmill speed and grade I: MDtomS SCOTes
PP more subscale were decreased ymp ‘ .
t0 2.0 m.p.h. and 0.0% grade (p < 0.001) (except for craving
I . * score; p < 0.05) and total score
The participants continued X
the treadmill exercise @ h< 0.001) of the e%e}l;a}sle group
programme 3 days per week when compared wit tf eh
for 3 months” posttreatment scores of the
’ control group.
AER: 60 min sessions
consisting of 15 min warm Both exercise groups reported a
23 premenopausal No f L Aerobic exercise up, 30 min aerobic exercise mean decrease over time in MSQ
doml o formal definition for AER at HR equivalent of score (p < 0.001)
Steege and women were randomly "y 1o q p<0.
Blumenthal assigned to either 23-item Menstrual Circuit Training 70-85%VO;max, 15 min Sum of responses to all 23 MSQ
1993 [55] strength training (ST; S tom Questionnaire with Nautilus and cool-down, 3 times a week items did not significantly change
) n = 11) or aerobic (l\}/][qup) Universal Gym for 12 weeks in the ST group but significantly
exercise (AER; n = 12) Equipment for ST ST: keep HR at <50% of decline in the AER group
VO,max (no other (p <0.05)
information provided)
Group A: 35-60% HR max All groups reported a decrease in
G PO o menstrual symptoms however
roup B: 60-80% HR max
Vishnupriva 61 women were Menstrual Symptom Group C: 80-90% HR max Groups B and C showed
priy randomly assigned to Questionnaire (MSQ) was Lieh °. significantly decreased level of
and Rajarah- G "~ - . The aerobic exercise
roup A (n = 20), filled out menstrually, Aerobic included h menstrual symptoms when
Sowaram Group B (n =20), and premenstrually and metuded @ warmup pase, compared to Group A
2011 [56] G / : upper body exercise, lower Ee . ! .
roup C (n =21) intermenstrually body exercise and cool specifically pain, concentration,
dow}; hase negative effect, and
P behavioral change
f;\fsvgl;gaﬁgzlrs daccordmg 8 weeks; 3 times per week;
questionnaires of 30 min duration
S Each exercise cession
temporary determination included .
of PMS and record daily included a5 in warm up,

. . 20 min of aerobic exercises The difference in pre and post
Mohebbi Control: 35 women symptoms of PMS that Aerobic sport “kinetic movements scores in the two groups was
etal, Intervention: indicated moderate J1e sp . . . RS ) group
2017 [57] 35 women severity and intensity of exercises including rotating and significant only in mood

30-60%

Those with mild severity
(0-29%) and very intense
severity (60% and above)
of PMS were excluded.

stretching the arms, rotating
the upper body,
standing-in-place
movements”, followed by a
5 min cool down

fluctuation (p = 0.02).
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Table 1. Cont.

Author Sample Definition of PMS Exercise Modality Exercise Prescription Results
8 weeks; 3 times per week;
60 min duration
“5 min warm-up and stretch
mzzlfcfg?;nﬁdrhovements of After 4 weeks, overall, 31% of
Syndrome identification . P . PMS, 29% physical symptoms,
the limbs and trunk in a o N
based on PMS standard bined and 33% psychological
option complaint check compineq manner were symptoms were reduced in
. g . conducted for 50 min, and at .
. Control: 20 women list. Less than 30 points . . aerobic group. After 8 weeks, the
Samadi et al., . . 5 . the final 5 min, light X o o
Exercise Intervention: from the list were Aerobic . reduction rate became 60%, 65%,
2013 [24] 20 women considered as mild PMS stretching was conducted to and 52%, respectivel
. 4 go back to the original state. s 'SP Y
more than 30 points were Once a week. and also to The control group did not have
considered moderate to ) h ’ significantly different PMS scores
PMS increase the after the 8-week
severe intensity, hand weights : - iod
were used””. intervention period.
First week was at 60% HR
max and progressed over the
8 weeks to 80% HR max
12 weeks; 2 times a week;
50 min sessions
“Each 50 min session .
Participants filled out a comprised a 5 min breathing dAftir the dStﬁl??thS' p;i rtrl‘c1lpanits
24 item self-reported PMS exercise, a 35 min yoga pose dec rease Ete uts.e N (a _aoggzsgc)s
questionnaire rating the practice, and 10 min supine ucrln,:}% mens rlua 1onf P= d ¢
64 Females employed severity of PMS meditation /relaxation. In Z?sevei‘g reef}]:cte 2? inznzgfeﬂer:ir?
Tsai 2016 [58] in a large electﬁ;ni};s symptoms as “not at all”, Yoga this study, we adopted on work was lower (p =0 001pl)
: “mild”, “moderate”, or Kapalbhati Pranayama X R y
manufacturer " I L . . The yoga intervention was
severe”. The participants breathing exercises of yoga, associated with the improvement
were then divided into and five basic yoga poses of the scale of ph sicalpfunction
“moderate to severe PMS” (cat-ow, child’s pose, (p = 0.034) an, dpbg,dil ain
and “no/mild PMS” downward dog, plank, and (P B 0.0087) yP
cobra) were p =0
included in our
yoga protocol”.
After the intervention, the yoga
group had a significant decrease
62 women were in all emotional, physical, and
L . Premenstrual Symptoms . .l !
Kamalifard randomly divided into Screening Tool (PSST) was 10 weeks; 3 sessions per behavioral variables of the PSST
2 groups: yoga (n = 31) & Yoga p The yoga group also reported
etal., 2017 [7] gd P ” yoga used to identify PMS & week; 60 min duration th t}t]hg' lg’MSF})l d S d
and non-exercise in participants that their > had a reduce
control (n = 31) impact on their life in
comparison to the control group
after intervention
i(;/v rﬁ?:ﬁirzgq:r? aweel; Significant reduction both in pain
Group A: 5 min warm up intensity (VAS) and PMSS in both
and coolaown and 30 min groups at the end of the 0.05
72 women with PMS Diagnosed by a gynecologist treadmill based on 60-70% ;gxz; tp ;:cﬁitr;fi; 05)
- - Pain assessed using Visual . . HR reserve .
were randomized into Aerobic exercise . . Premenstrual syndrome scale in
Vaghela et al., the aerobic exercise Analog Scale (VAS) and (n = 34) Group B: 10 min of Group B compared to
2019 [59] symptoms of PMS were N Kapalbharti Pranayam, up X P RN
group (Group A) or Yoga (n = 38) . Group A; however, no significant
oga (Group B) assessed by PMS 20 min of yoga movements difference was found with regard
yos P Scale (PMSS) (cat-cow pose, child’s pose, S N &
lank br ), and to reduction in pain
goaminpose, cobra pose), a intensity (VAS) between two
meditation /relaxation in groups at the end of treatment
Savasana pose program (p <0.05)
Diagnosis of PMS was
conducted based on
University of California at There was a highly significant
San Diego criteria defined difference (p < 0.001) between the
as “The presence of one or 3 months; 3 times a week; swimming and control groups
more of affective and 30 min sessions; exercise regarding anxiety (33.3%
somatic presentation in ceased on the first 3 days of decrease), depression (79.29%
70 women with PMS the premenstrual 5 days in menses then decrease), tension (81.18%
were randomly the last three cycles”. resumed afterwards decrease), mood changes (33.33%
Maged et al., allocated to exercise Affective symptoms Swimmin. 5 min warm up, 20 min decrease), feeling out of control
2018 [60] group (n =35; GroupI)  included depressive g swim starting with 5 min (91.67% decrease), weak

or non-exercise control
(n = 35; Group II)

disorder, anger, irritability,
anxiety, confusion, and
social pulling out. Somatic
symptoms included
mastalgia, abdominal
distension, headache, and
limbs swelling.

Diagnosis confirmed

by gynecologist

walking inside pool and then
forth and back swimming
without reaching fatigue
level for 15 min, 5 min

cool down

coordination (100% decrease),
confusion (84.17% decrease),
headache (77.78% decrease),
tiredness (65.69% decrease),
tenderness of the breast (87.87%
decrease), and cramps

(60.77% decrease)
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Table 1. Cont.
Author Sample Definition of PMS Exercise Modality Exercise Prescription Results
3 months; 3 days a week;
60 min duration
The following pilates mat
exercises were employed
30 basic mat exercises out of
33 which are Spine Stretch,
Hundred, Spine Twist
Supine, Roll-Up, Neck Pull, After the intervention, the
Premenstrual Syndrome Saw, Rolling Back, experimental group had a
50 women were Scale (PMSS) was One Leg Stretch, Double Leg  significant reduction in the
Citil and allocated into the administered with a score Stretch, Rollover, Bcycle, sub-dimensions of depressive
Kaya experimental group of 88 or more being Pilates Control Balance, affect, anxiety, fatigue, irritability,
2021 [61] (n = 25) or control classified as having PMS Shoulder Bridge, Teaser, Hip ~ depressive thoughts, pain,
group (n = 25) (lowest possible score is Circles Prep, Rocker With changes in appetite, changes in
44, highest is 220) Open Legs, sleep, and swelling, as well as the
Bomerang, Seal, Crab, PMSS mean score (p < 0.001).

One Leg Circle, Leg Pull,
Leg Pull Front, Side

Bend, One Leg Kick, Double
Kick, Side Kick

Kneeling, Swimming,
Rocking, Swan Dive, and
Push Up.

4.1.1. Observational Studies

Observational studies reveal associations between engagement in physical activity and
the presence, severity, and duration of premenstrual symptoms. Women who engaged in
aerobic exercise at least 5 h a week were found to have lower mean scores on the Menstrual
Distress Questionnaire (MDQ), lower measures of negative affect, and fewer physical
symptoms compared to a sedentary group of women [62]. Lower mean scores on the
MDQ in women who exercise was also replicated when comparing sedentary women
to exercising women who did at least 3—6 h of moderate aerobic exercise regularly [10].
However, sportswomen defined as women who trained for competitive or public events
were found to not experience the same amount of positive affect and reduced menstrual
symptomology compared to a group of recreationally active women [63]. The women who
were high recreational exercisers were found to have the greatest positive affect and the least
negative affect which led the authors to propose that women who frequently exercise may
be somewhat protected from deterioration of mood premenstrually and menstrually [63]
but accumulating exercise in a manner that reflects competition preparation may decrease
this protection.

It is not only adult women who exercise that seem to have reduced PMS symptom:s.
A study conducted on female high school students demonstrated a negative correlation
(r = —0.859) between aerobic fitness and PMS symptom severity and between aerobic ca-
pacity and PMS severity (r = —0.706) [64]. Amongst women who participated in tango
dancing and running, Witkos et al. [2] reported that tango dancers experienced a fewer
number of days in which PMD symptoms negatively influenced them, had their symp-
toms resolved significantly faster and experienced a shorter duration of PMD symptoms
compared to runners and a group of sedentary women. These findings from observational
studies point to the beneficial association between being aerobically active with suffering
less from PMS and other PMD. Unfortunately, no observational studies involved women
who were resistance trained, therefore, it is still unknown whether women who primarily
resistance train express comparable positive benefits on their premenstrual experiences as
those primarily engage in aerobic exercise.

4.1.2. Experimental Studies
Aerobic Exercise

Aerobic exercise prescription is optimized when using the FITT principle as described
by the American College of Sports Medicine (ACSM) [65]. The FITT principle is presented
as the frequency of exercise, intensity using some metric related to heart rate (HR), oxygen
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consumption (VO,) and/or perceived exertion levels, time (duration) of the exercise session,
and modality of activity. In addition to these principles, there are also quantifications of
exercise volume through the multiplication of frequency, intensity and time components
and the implementation of progression throughout the program as individuals adapt to
the stimulus presented [65]. The benefits of aerobic exercise are expansive as researchers
modify these core principles of exercise prescription in countless ways to investigate how
exercise influences health outcomes, quality of life, and the overall human condition.

One of the first series of exercise intervention studies involving PMS came from the late
1980s where researchers first reported women who underwent a 12 [53] and 24 week [54]
aerobic exercise intervention had decreased global premenstrual symptoms [53,54]. Specifi-
cally, after 12 weeks, the aerobic exercise group reported a significant reduction in breast
tenderness, bloating, anxiety, depression, swings in appetite, headache, and perceived
external causes of stress compared to the sedentary control group [53]. These results were
replicated in a group of sedentary women who completed a six month, 2-4 session per
week, aerobic exercise intervention program [54], in a general group of women who com-
pleted a three day a week aerobic exercise intervention for three months [47], and after
three months of a treadmill based aerobic program where women also reported a decrease
in backache and total PMS score [6].

In the only study that included resistance training as a modality of exercise, inves-
tigators reported that aerobic exercise training for 12 weeks significantly decreased PMS
symptoms to a greater degree than resistance exercise training for 12 weeks [55]. However,
the study did not include a control group nor were the aerobic and resistance training
programs sufficiently equivalent. The aerobic training group worked at a HR equivalent of
70-85% VO, max while the resistance training group worked at a HR equivalent of 50%
VO, max with no other description provided on the programmatic variables of resistance
training such as exercise choice and order, number of exercise sets, load implemented,
number of repetitions completed, and rest period length provided [66]. The clear intensity
differences alone and the lack of sufficient exercise programming details would influence
the quality, nature, and reproducibility of the findings from this study.

When it comes to various intensities of aerobic exercise, 6 weeks of both moderate
(60-80% HR max) and high intensity (80-90% HR max) aerobic activity significantly de-
creased pain, concentration, negative affect, and behavioral change symptom domains of
the Menstrual Symptom Questionnaire (MSQ) [56]. Women who were in the high intensity
group experienced a greater reduction in the named symptoms compared to the moder-
ate intensity group, but both exercise groups showed significant reduction in symptoms
compared to the light intensity (35-60% HR max) group [56]. These results suggest that
engaging in a structured aerobic exercise program of at least moderate intensity of 60%
HR maximum could help reduce several domains of PMS symptoms in otherwise healthy
adult women.

A group of studies conducted aerobic exercise interventions for eight weeks and
all reported significant benefits to the exercise group in the expression of PMS symp-
toms [1,24,57]. One study reported that only mood-related symptoms improved after eight
weeks of aerobic exercise conducted for 30 min, three times a week [57]. Another study
conducted by the same authors demonstrated that when engaging in aerobic exercise for the
same 30 min sessions, three times a week at an intensity of 120-150 beats per minute, many
physical symptoms such as headache, nausea, constipation, diarrhea, bloating, swollen
breasts, and appetite decreased compared to a non-exercising control group [1]. A pro-
gressive, 60 min aerobic exercise program conducted three times a week for eight weeks
resulted in a 60% decrease in overall expression of PMS symptoms, a 65% decrease in
physical symptoms of PMS, and a 52% decrease in psychological symptoms [24]. Together,
these studies further support the wide range of positive effects aerobic exercise can have
on PMS even when different programmatic variables, intervention durations, and types of
aerobic activity comprise the exercise programs.
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Yoga

Yoga is an effective form of physical activity that has many physical and psychological
benefits. Yoga assists in moderating the hypothalamic—pituitary—adrenal (HPA) axis, help-
ing to reduce stress in the body [7]. The benefits of yoga are not limited to overall stress
release as its impact on occupational success has also been studied.

Researchers in Taiwan had 64 female employees of a manufacturing plant complete a
12-week yoga intervention that comprised of 50 min sessions, twice a week after the work
shift [58]. After the intervention, the female employees reported a reduction in their use of
analgesics during menstruation from 35.9% to 21.9% and reported that the prevalence of
moderate or severe effects of menstrual pain on their work performance decreased from
53.1% to 29.7%. The yoga intervention was significantly correlated with reductions in ab-
dominal swelling, breast tenderness, abdominal cramps, and cold sweats [58]. In addition,
the menstrual pain mitigated was correlated with an improvement in physical function,
bodily pain, general health perception, vitality, social function, and mental health [58].

Taken together, this 12-week yoga intervention seemed to significantly impact the
lives of these female workers and brought them towards a positive health state that also
benefited their job performance. Similar results were reported in a randomized control
trial where women completed a 60 min yoga session, once a week, for 10 weeks and saw
significant improvements in emotional, physical, and behavioral PMS symptoms compared
to a non-yoga practicing control group [7].

The use of aerobic exercise has demonstrated positive effects on women with PMS,
so researchers sought to investigate if yoga is equally effective in helping women with
PMS compared to aerobic exercise [59]. The researchers took a group of 72 women with
PMS diagnosed by a gynecologist and split them into an aerobic exercise group and a
yoga group. The aerobic exercise group completed a four-week program exercising on a
treadmill at 60-70% HR max for 30 min, three days a week. The yoga group did 40 min
of yoga that consisted of 10 min of breathing exercises, 20 min of yoga movements, and
finished with 10 min of meditation three days a week.

The results from the study show that both aerobic exercise and yoga significantly
decreased pain intensity and reduced scores on a premenstrual symptom questionnaire;
however, the women in the yoga group had lower premenstrual symptom scores compared
to the aerobic group at the end of the intervention [59]. This shows that both aerobic
exercise and yoga can help women with PMS, but yoga seems to be a more effective mode
of activity for overall symptom reduction. The authors postulated that the focus on stress
relief and the meditation of yoga could have contributed to the study findings.

Swimming

One study investigated how swimming can be a form of aerobic exercise that could
help women with PMS [60]. Researchers randomized a group of 70 women who were
diagnosed with PMS into a swimming group and a control group. The swimming group
did 30 min of swimming, 3 times a week for 12 weeks. The program involved 5 min of
breathing, circulatory and stretching exercises for both the warmup and the cooldown with
the 20 min bulk of the workout being back and forth swimming at a pace that would not
lead to fatigue.

At the end of the 12-week intervention, the women in the swimming group reported
a greater reduction in anxiety, depression, tension, mood changes, feeling out of control,
weak coordination, confusion, headache, tiredness, pain, tenderness of the breast, and
cramps compared to the control group [60]. Interestingly, there were no differences in
the groups regarding irritability, insomnia, crying, swelling, or food cravings. Further
work using swimming as an exercise modality in PMS-related research is necessary to not
only confirm these findings but also see how variations in the programming of swimming
exercise, notably intensity and duration, impact women with PMS, and other PMD.
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Pilates

Pilates is a form of exercise that, such as yoga, focuses on mindfulness and breath, but
differs in that Pilates places greater emphasis on exercises that can strengthen the body
and with a particular emphasis on core strength. It helps develop muscular strength and
endurance in the body and core while also improving psychological health and motor
functions [67]. With these benefits, researchers sought to investigate whether Pilates could
help decrease PMS symptoms.

In a quasi-experimental design, researchers had 50 university students who had high
scores on the Premenstrual Syndrome Scale (PMSS) complete a 12-week Pilates program
that involved three 60 min sessions per week [61]. During these sessions, the students
would practice 30 basic Pilates mat exercises while the control group was instructed to not
change their current physical activity habits. The results showed that after the 12-week
program, the women in the experimental group had significant decreases in their total
PMSS score and also in the subdimension scores of depressive affect and thoughts, anxiety,
irritability, pain, changes in appetite, as well as changes in sleep and swelling [61]. However,
fatigue did not seem to benefit from the same decrease seen in the other subdimensions.

The authors noted that this study was the first of its kind looking into the use of Pilates
as a mode of exercise to help women with PMS. With known positive effects on women’s
health in physical, psychological, and motor function domains, further work is needed
across diverse groups of women in this area. Future works could also investigate how
group mediated Pilates impact PMS compared to mat exercises conducted at home like the
Pilates design used in this current study.

5. How Does Exercise Help Women with PMS?

Many women have turned to exercise as a cost-effective, non-pharmacological treat-
ment for their PMS symptoms and doctors frequently cite exercise as a common recom-
mendation to help alleviate premenstrual distress [3]. Although exercise does not reduce
all premenstrual symptoms for every woman, it is an effective treatment for improving a
wide array of physical, emotional, behavioral, and psychological symptoms as discussed
in previous sections. This section will provide a brief overview of proposed mechanisms
through which exercise can help women with PMS and other PMD.

During the late luteal phase of the menstrual cycle, hormone levels of estrogen and
progesterone are at low levels to prepare for menstruation. These low levels seem to
be a factor in the occurrence of PMS symptoms. Aerobic exercise transiently increases
concentrations of estrogen and progesterone which may give positive benefits to mood and
decrease stress levels without substantially altering the menstrual cycle [10,56]. These small
increases may be enough to counteract the withdrawal of these hormones that hallmark
this menstrual phase. The increases in these ovarian hormones influence decreases in the
concentrations of rennin and aldosterone [10,47], which help regulate fluid balance and
contribute to symptoms like bloating and edema. The reduction in these hormones and the
continual muscular contractions that happen during aerobic exercise helps the reabsorption
process of sodium and water, leading to improvements in physical symptoms of PMS [24],
and helps to increase prostaglandins in the body that help prevent and reduce pain and
discomfort in the pelvis and abdomen [68].

The release of endorphins that occur during exercise serves to alleviate pain, reduce
stress, and uplift mood [43,45]. This release has been associated with reduction in pain,
anxiety, and depression in those with PMS [56,62]. The role of endorphins go into the larger
psychological benefits of exercise as exercise helps induce positive thought and feelings in
individuals [62], reduces stress levels that could exacerbate menstrual symptoms [59], could
serve as a distraction from intrusive, negative thoughts [62], and increase efficiency of the
mind and sense of happiness [57]. In addition, engaging in exercise is a social activity that
impacts confidence, promotes self-esteem and positive body image and increases feelings
of community [69]. Altogether, exercise is a beneficial and strongly recommended activity
for women of all stages of premenstrual discomfort to engage in.
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6. Critiquing the Literature: What Are Some Methodological Limitations and How
Does the Field Move Forward?

Exercise and its impact on PMS have been investigated for the last 40 years with the
literature overly dominated by aerobic exercise interventions. Even so, there are present
methodological issues with the current literature that need to be addressed so future studies
can build upon the existing knowledge. Several studies within this narrative review did
not present a clear description of the aerobic exercise used for the study intervention which
greatly diminishes the reproducibility of these studies to confirm and expand findings.
One of the studies had an aerobic-based exercise intervention based on the FITT principle
of ACSM [65], which is notable; however, in the description, “the aerobic exercise includes
(1) warm up phase, (2) upper body exercise, (3) lower body exercise, and (4) cool down
phase” [56]. Although exercise intensity was based on percentages of HR max, this limited
description does not allow readers to understand exactly what the participants were doing
in the intervention.

Another study described their aerobic exercise as “limb and trunk fast exercise” [47]
and others as “kinetic movements including rotating and stretching the arms, rotating the
upper body, and standing-in-place movements” [1,57]. Principles of exercise prescription
not only serve to optimize exercise but also to communicate how exercise was structured
to assure that the proper prescription was used for the desired outcome as well as to
best tailor interventions to the demographic of interest. Not providing a clear description
of how exercise was programmed and conducted makes it nearly impossible to present
high-quality research that could make a difference in real-world settings.

When and if a clear description of aerobic exercise used in PMS research interventions
was provided, details of exercise progression throughout the intervention are oftentimes
limited. Stoddard et al. [10] described their aerobic modalities as the treadmill, stair
master and cycle and provided the ranges of the intensity of exercise, but with limited
mention of progression it is difficult to decern the total volume of work completed in the
24-week exercise intervention. With this limitation, it is only speculation if PMS symptom
improvement could have been enhanced if principles of exercise progression were applied.
Other studies implemented progression by specifically stating that participants gradually
increased exercise duration, distance and intensities of running [53,54], with one describing
target HR values during week 1 to be 60% of HR max while by week eight, the participants
were working at an intensity equal to 80% of their HR max [24].

Along with the principle of progression, one of the core FITT principles of exercise
programming according to the ACSM involves the duration of exercise. It is important to
mention that all studies within this narrative review reported positive benefits of exercise
on PMS symptom presence and severity. However, some of the intervention studies
involved an exercise duration of 20-30 min with 5-15 min devoted to warmups and cool
downs [1,55,57,59,60]. This variability in duration of exercise does not allow cross study
comparisons to be made as duration is a crucial factor in an aerobic exercise prescription.
Some of these exercise interventions do not meet ACSM’s criteria for moderate physical
activity being at least 150 min per week [1,55,57,60] and others do not mention exercise
duration [56]. Therefore, authors need to be detailed and explicit in describing how they
created the exercise program and how they implemented exercise principles throughout the
intervention. Itis plausible that increasing duration, modifying intensity, and implementing
progression into an aerobic exercise program could lead to further improvements in PMS
and help women better manage their symptoms. The wide array of modalities that aerobic
exercise can be conducted on also gives women control over their preferred way to engage
in physical activity.

A clear future direction in this area of research would be the incorporation of resistance
training as an exercise modality of interest to help lessen and potentially alleviate PMD
symptoms. There have been a limited number of studies that involve high methodological
quality in this regard. One study sought to compare aerobic and resistance exercise on
premenstrual symptoms in middle-aged women. The aerobic exercise prescription involved
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60 min sessions, 3 times a week that consisted of a 15 min warm up, 30 min of aerobic
exercise at a HR intensity equal to 70-85% VO, max, and 15 min cooldown for 12 weeks.
The resistance exercise prescription involved the use of Nautilus and Universal Gym
equipment with participants working at a HR equivalent of 50% VO, max [55] for an
unknown exercise duration, with no other information provided about other aspects of
the resistance training program like the load used, rest period length, number of sets per
exercise, and what specific resistance exercises were completed.

It is difficult to be certain that the two exercise groups received similar stimulus from
this one measure of HR equivalent. Moreover, the authors did not mention how other
resistance training principles like volume changes and the use of progressive overload were
put into effect. These are the basic resistance training principles that need to be outlined
in any exercise intervention study using resistance training. The details allow readers to
quantify the workload imposed on the subjects, to identify potential adaptations to those
stressors, to critique whether the resistance prescription was optimal enough to achieve
study objectives, and to enhance the reproducibility of the methods and overall quality of
the study design.

7. Conclusions

In general, this narrative review addressed the existing knowledge of PMS and exercise
research that has proven that exercise can be an effective, non-pharmacological treatment
option for PMS that has wide-ranging benefits outside of menstrual health. Within this
discussion, it is important to understand the cultural context surrounding the discussion
of menstrual health in women across the world. The cultural environment can influence
how women perceive premenstrual symptoms, how the symptoms impact her ability to
complete daily responsibilities, and the support she receives about management and care.
Although exploring cultural influences on women’s reproductive health and its relation
to PMS diagnosis, symptom expression, management, and care were outside the scope of
this review, these cultural influences must be acknowledged for the holistic understanding
of this syndrome, and how the community responds and supports women who have
premenstrual distress.

Future areas should investigate different combination of exercise modalities not limited
to aerobic exercise, yoga, Pilates, and resistance exercise with detailed and well-designed
exercise programs that adhere to exercise prescription principles for both short- and long-
term inquiries within culturally appropriate influences and contexts. With numerous ways
to participate, exercise allows any woman to take charge of her menstrual health and should
be a central part of managing PMS and other PMD.

From a practical perspective, there are no specific guidelines and formal recommenda-
tions regarding exercise as a non-pharmacological treatment for PMS, however medical
organizations such as the American College of Obstetrics and Gynecology can work along-
side exercise professionals to provide educational material to healthcare professionals and
encourage them to incorporate structured exercise as a routine part of PMS management
through collaborative efforts to develop tailored exercise programs for women with PMS.

Author Contributions: Conceptualization: B.N.S., W] K. and C.M.M.; Literature Review: B.N.S;
Data Analysis: B.N.S.; Writing and Drafting: B.N.S.; Critical Revision: B.N.S., W].K. and CM.M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.



Women 2023, 3 362

References

1.  Dehnavi, Z.M,; Jafarnejad, F.; Goghary, S.S. The effect of 8 weeks aerobic exercise on severity of physical symptoms of premenstrual
syndrome: A clinical trial study. BMC Womens Health 2018, 18, 80. [CrossRef]

2. Witko$, J.; Hartman-Petrycka, M. The Influence of Running and Dancing on the Occurrence and Progression of Premenstrual
Disorders. Int. |. Environ. Res. Public Health 2021, 18, 7946. [CrossRef] [PubMed]

3. ACOG Committee on Practice Bulletins. ACOG Practice Bulletin: No 15: Premenstrual syndrome. Obstet. Gynecol. 2000, 95,
Suppl. 1-Suppl. 9.

4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; Text Rev.; American Psychiatric
Association Press: Washington, DC, USA, 2022.

5. O’brien, PM.S.; Backstrom, T.; Brown, C.; Dennerstein, L.; Endicott, J.; Epperson, C.N.; Eriksson, E.; Freeman, E.; Halbreich, U.;
Ismail, KM.K,; et al. Towards a consensus on diagnostic criteria, measurement and trial design of the premen strual disorders:
The ISPMD Montreal consensus. Arch. Womens Ment. Health 2011, 14, 13-21. [CrossRef] [PubMed]

6. El-Lithy, A.; El-Mazny, A.; Sabbour, A.; El-Deeb, A. Effect of aerobic exercise on premenstrual symptoms, haematological and
hormonal parame ters in young women. J. Obstet. Gynaecol. 2015, 35, 389-392. [CrossRef] [PubMed]

7. Kamalifard, M.; Yavari, A.; Asghari-Jafarabadi, M.; Ghaffarilaleh, G.; Kasb-Khah, A. The effect of yoga on women’s premenstrual
syndrome: A randomized controlled clinicaltrial. Int. |. Women Health Reprod. Sci. 2017, 5, 205-211. [CrossRef]

8.  Daley, A. Exercise and premenstrual symptomatology: A comprehensive review. J. Womens Health 2009, 18, 895-899. [CrossRef]

9. Dilbaz, B.; Aksan, A. Premenstrual syndrome, a common but underrated entity: Review of the clinical litera ture. J. Turk. Ger.
Guynecol. Assoc. 2021, 22, 139-148. [CrossRef]

10. Stoddard, J.L.; Dent, C.W.; Shames, L.; Bernstein, L. Exercise training effects on premenstrual distress and ovarian steroid
hormones. Eur. J. Appl. Physiol. 2007, 99, 27-37. [CrossRef]

11. Borenstein, ].E.; Dean, B.B.; Leifke, E.; Korner, P.; Yonkers, K.A. Differences in symptom scores and health outcomes in premen-
strual syndrome. |. Womens Health 2007, 16, 1139-1144. [CrossRef]

12.  Potter, J.; Bouyer, J.; Trussell, J.; Moreau, C. Premenstrual syndrome prevalence and fluctuation over time: Results from a French
population- based survey. J. Womens Health 2009, 18, 31-39. [CrossRef] [PubMed]

13. Bakhshani, N.M.; Mousavi, M.N.; Khodabandeh, G. Prevalence and severity of premenstrual symptoms among Iranian female
university students. J. Pak. Med. Assoc. 2009, 59, 205-258. [PubMed]

14. Sattar, K. Epidemiology of Premenstrual Syndrome (PMS)-A Systematic Review and Meta-Analysis Study. J. Clin. Diagn. Res.
2014, 8, 106-109. [CrossRef]

15. Latthe, P; Latthe, M.; Say, L.; Giilmezoglu, A.M.; Khan, K.S. WHO systematic review of prevalence of chronic pelvic pain: A
neglected reproductive health morbidity. BMC Public Health 2006, 6, 177. [CrossRef]

16. Zendehdel, M.; Elyasi, F. Biopsychosocial etiology of premenstrual syndrome: A narrative review. J. Fam. Med. Prim. Care 2018, 7,
346-356. [CrossRef]

17.  Lustyk, M.K.B.; Widman, L.; Paschane, A.; Ecker, E. Stress, quality of life and physical activity in women with varying degrees of
premenstrual symptomatology. Women Health 2004, 39, 35-44. [CrossRef]

18. Kahyaoglu Sut, H.; Mestogullari, E. Effect of Premenstrual Syndrome on Work-Related Quality of Life in Turkish Nurses. Saf.
Health Work 2016, 7, 78-82. [CrossRef]

19. Andrews, G. Women'’s Sexual Health; Elsevier Health Sciences: Amsterdam, The Netherlands, 2005.

20. Al-Shahrani, A.M.; Miskeen, E.; Shroff, F.; Elnour, S.; Algahtani, R.; Youssry, I.; Ahmed, S. Premenstrual Syndrome and Its Impact
on the Quality of Life of Female Medical Stu dents at Bisha University, Saudi Arabia. J. Multidiscip. Healthc. 2021, 14, 2373-2379.
[CrossRef]

21. Borenstein, J.; Chiou, C.-F; Dean, B.; Wong, ].; Wade, S. Estimating direct and indirect costs of premenstrual syndrome. J. Occup.
Environ. Med. 2005, 47, 26-33. [CrossRef]

22. Rizk, D.E.; Mosallam, M.; Alyan, S.; Nagelkerke, N. Prevalence and impact of premenstrual syndrome in adolescent schoolgirls in
the United Arab Emirates. Acta Obstet. Gynecol. Scand. 2006, 85, 589-598. [CrossRef]

23. Halbreich, U. The etiology, biology, and evolving pathology of premenstrual syndromes. Psychoneuroendocrinology 2003, 28
(Suppl. S3), 55-99. [CrossRef] [PubMed]

24. Samadi, Z.; Taghian, F; Valiani, M. The effects of 8 weeks of regular aerobic exercise on the symptoms of premenstrual syndrome
in non-athlete girls. Iran . Nurs. Midwifery Res. 2013, 18, 14-19. [PubMed]

25. Miller, A.; Vo, H.; Huo, L.; Roca, C.; Schmidt, P.J.; Rubinow, D.R. Estrogen receptor alpha (ESR-1) associations with psychological
traits in women with PMDD and controls. |. Psychiatry Res. 2010, 44, 788-794. [CrossRef]

26. Pakharenko, L. Effect of estrogen receptor gene ESR1 polymorphism on development of premenstrual syn drome. Georgian Med.
News 2014, 235, 37-41. [CrossRef]

27. Lu, D.; Aleknaviciute, ].; Bjarnason, R.; Tamimi, R.M.; Valdimarsdéttir, U.A.; Bertone-Johnson, E.R. Pubertal development and
risk of premenstrual disorders in young adulthood. Hum. Reprod. 2021, 36, 455-464. [CrossRef] [PubMed]

28. Bertone-Johnson, E.R.; Whitcomb, B.W.; Missmer, S.A.; Manson, J.E.; Hankinson, S.E.; Rich-Edwards, J.W.; Yonkers, K.A.;

Cameron, B.; Gueorguieva, R.; Altemus, M.; et al. Early life emotional, physical, and sexual abuse and the development of premen
strual syndrome: A longitudinal study. ]. Womens Health 2014, 23, 729-739. [CrossRef] [PubMed]


https://doi.org/10.1186/s12905-018-0565-5
https://doi.org/10.3390/ijerph18157946
https://www.ncbi.nlm.nih.gov/pubmed/34360242
https://doi.org/10.1007/s00737-010-0201-3
https://www.ncbi.nlm.nih.gov/pubmed/21225438
https://doi.org/10.3109/01443615.2014.960823
https://www.ncbi.nlm.nih.gov/pubmed/25279689
https://doi.org/10.15296/ijwhr.2017.37
https://doi.org/10.1089/jwh.2008.1098
https://doi.org/10.4274/jtgga.galenos.2021.2020.0133
https://doi.org/10.1007/s00421-006-0313-7
https://doi.org/10.1089/jwh.2006.0230
https://doi.org/10.1089/jwh.2008.0932
https://www.ncbi.nlm.nih.gov/pubmed/19105683
https://www.ncbi.nlm.nih.gov/pubmed/19402278
https://doi.org/10.7860/jcdr/2014/8024.4021
https://doi.org/10.1186/1471-2458-6-177
https://doi.org/10.4103/jfmpc.jfmpc_336_17
https://doi.org/10.1300/J013v39n03_03
https://doi.org/10.1016/j.shaw.2015.09.001
https://doi.org/10.2147/JMDH.S327893
https://doi.org/10.1097/01.jom.0000150209.44312.d1
https://doi.org/10.1080/00016340600556049
https://doi.org/10.1016/S0306-4530(03)00097-0
https://www.ncbi.nlm.nih.gov/pubmed/12892990
https://www.ncbi.nlm.nih.gov/pubmed/23983722
https://doi.org/10.1016/j.jpsychires.2010.01.013
https://doi.org/10.30841/2708-8731.1.2020.471239
https://doi.org/10.1093/humrep/deaa309
https://www.ncbi.nlm.nih.gov/pubmed/33289027
https://doi.org/10.1089/jwh.2013.4674
https://www.ncbi.nlm.nih.gov/pubmed/25098348

Women 2023, 3 363

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.

46.
47.

48.

49.

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

Wittchen, H.-U.; Becker, E.; Lieb, R.; Krause, P. Prevalence, incidence and stability of premenstrual dysphoric disorder in the
community. Psychol. Med. 2002, 32, 119-132. [CrossRef]

Halbreich, U.; Rojansky, N.; Palter, S. Elimination of ovulation and menstrual cyclicity (with danazol) im proves dysphoric
premenstrual syndromes. Fertil. Steril. 1991, 56, 1066-1069. [CrossRef]

Andersch, B.; Abrahamsson, L.; Wendestam, C.; Ohman, R.; Hahn, L. Hormone profile in premenstrual tension: Effects of
bromocriptine and diuretics. Clin. Endo. Crinol. 1979, 11, 657-664. [CrossRef]

Taylor, ].W. Plasma progesterone, oestradiol 17 beta and premenstrual symptoms. Acta Psychiatr. Scand. 1979, 60, 76-86. [CrossRef]
Chan, A.F,; Mortola, ]J.F.; Wood, S.H.; Yen, S.S. Persistence of premenstrual syndrome during low-dose administration of the
progesterone antagonist RU 486. Obstet. Gynecol. 1994, 84, 1001-1005.

Schmidt, PJ.; Nieman, L.K.; Danaceau, M.A.; Adams, L.F,; Rubinow, D.R. Differential behavioral effects of gonadal steroids in
women with and in those without premenstrual syndrome. N. Engl. J. Med. 1998, 338, 209-216. [CrossRef] [PubMed]

Landén, M.; Erlandsson, H.; Bengtsson, F.; Andersch, B.; Eriksson, E. Short onset of action of a serotonin reuptake inhibitor when
used to reduce premenstrual irri tability. Neuropsychopharmacology 2009, 34, 585-592. [CrossRef] [PubMed]

Rapkin, A.J.; Edelmuth, E.; Chang, L.C.; E Reading, A.; McGuire, M.T.; Su, T.P. Whole-blood serotonin in premenstrual syndrome.
Obstet. Gynecol. 1987, 70, 533-537. [PubMed]

Taylor, D.L.; Mathew, R].; Ho, B.T.; Weinman, M.L. Serotonin levels and platelet uptake during premenstrual tension.
Neuropsychobiology 1984, 12, 16-18. [CrossRef]

Ashby, C.R.; Carr, L.A.; Cook, C.L.; Steptoe, M.M.; Franks, D.D. Alteration of platelet serotonergic mechanisms and monoamine
oxidase activity in premenstrual syndrome. Biol. Psychiatry 1988, 24, 225-233. [CrossRef]

Hofmeister, S.; Bodden, S. Premenstrual Syndrome and Premenstrual Dysphoric Disorder. Am. Fam. Physician 2016, 94, 236-240.
Smith, S.; Rinehart, J.S.; E Ruddock, V.; Schiff, I. Treatment of premenstrual syndrome with alprazolam: Results of a double-blind,
placebo-controlled, randomized crossover clinical trial. Obstet. Gynecol. 1987, 70, 37—43.

Rapkin, A.J.; Akopians, A.L. Pathophysiology of premenstrual syndrome and premenstrual dysphoric disor der. Menopause Int.
2012, 18, 52-59. [CrossRef]

Backstrom, T.; Haage, D.; Lofgren, M.; Johansson, 1.; Stromberg, J.; Nyberg, S.; Andréen, L.; Ossewaarde, L.; van Wingen, G.;
Turkmen, S.; et al. Paradoxical effects of GABA-A modulators may explain sex steroid induced negative mood symptoms in some
persons. Neuroscience 2011, 191, 46-54. [CrossRef]

Grossman, A.; Sutton, J.R. Endorphins: What are they? How are they measured? What is their role in exercise? Med. Sci. Sports
Exerc. 1985, 17, 74-81. [CrossRef] [PubMed]

Chuong, C.J.; Coulam, C.B.; Kao, P.C.; Bergstralh, E.]J.; Go, V.L. Neuropeptide levels in premenstrual syndrome. Fertil. Steril. 1985,
44,760-765. [CrossRef]

Peck, S.D. Can increased beta-endorphins explain the etiology of premenstrual syndrome? J. Am. Osteopath Assoc. 1982, 82,
192-197. [CrossRef] [PubMed]

Lambert, G.M. Short review: Exercise and the premenstrual syndrome. J. Strength Cond. Res. 1988, 2, 16-19. [CrossRef]
Ghanbari, Z.; Manshavi, F.D.; Jafarabadi, M. The effect of three months regular aerobic exercise on premen strual syndrome. J.
Fam. Reprod. Health 2008, 2, 167-171.

Johnson, S.R. Premenstrual syndrome, premenstrual dysphoric disorder, and beyond: A clinical primer for practitioners. Obstet.
Gynecol. 2004, 104, 845-859. [CrossRef]

Ugarriza, D.N.; Klingner, S.; O'Brien, S. Premenstrual syndrome: Diagnosis and intervention. Nurse Pract. 1998, 23, 40, 45, 49-52.
[CrossRef]

Harber, VJ.; Sutton, ].R. Endorphins and exercise. Sports Med. 1984, 1, 154-171. [CrossRef]

Campbell, E.M.; Peterkin, D.; O’Grady, K.; Sanson-Fisher, R. Premenstrual symptoms in general practice patients. Prevalence and
treatment. J. Reprod. Med. 1997, 42, 637-646.

FAQ Premenstrual Syndrome (PMS). May 2021. Available online: https:/ /www.acog.org/womens-health/faqs/premenstrual-
syndrome (accessed on 2 June 2022).

Prior, J.C.; Vigna, Y.; Alojada, N. Conditioning exercise decreases premenstrual symptoms. A prospective controlled three month
trial. Eur. J. Appl. Physiol. Occup. Physiol. 1986, 55, 349-355. [CrossRef]

Prior, J.C.; Vigna, Y.; Sciarretta, D.; Alojado, N.; Schulzer, M. Conditioning exercise decreases premenstrual symptoms: A
prospective, controlled 6-month trial. Fertil. Steril. 1987, 47, 402—408. [CrossRef] [PubMed]

Steege, ].F,; Blumenthal, J.A. The effects of aerobic exercise on premenstrual symptoms in middle-aged women: A preliminary
study. J. Psychosom. Res. 1993, 37, 127-133. [CrossRef] [PubMed]

Vishnupriya, R.; Rajarajeswaram, P. Effects of aerobic exercise at different intensities in premenstrual syndrome. J. Obstet. Gynaecol.
2011, 61, 675-682. [CrossRef]

Mohebbi-Dehnavi, Z.; Jafarnejad, F.; Sadeghi Goghary, S. The effect of eight weeks aerobic exercise on psychological symptoms of
premen strual syndrome. Nurs. Pract. Today 2017, 4, 180-189.

Tsai, S.Y. Effect of Yoga Exercise on Premenstrual Symptoms among Female Employees in Taiwan. Int. J. Environ. Res. Public
Health 2016, 13, 721. [CrossRef] [PubMed]

Vaghela, N.; Mishra, D.; Sheth, M.; Dani, V.B. To compare the effects of aerobic exercise and yoga on Premenstrual syndrome. J.
Educ. Health Promot. 2019, 8, 199. [CrossRef]


https://doi.org/10.1017/S0033291701004925
https://doi.org/10.1016/S0015-0282(16)54718-9
https://doi.org/10.1111/j.1365-2265.1979.tb03121.x
https://doi.org/10.1111/j.1600-0447.1979.tb00267.x
https://doi.org/10.1056/NEJM199801223380401
https://www.ncbi.nlm.nih.gov/pubmed/9435325
https://doi.org/10.1038/npp.2008.86
https://www.ncbi.nlm.nih.gov/pubmed/18596686
https://www.ncbi.nlm.nih.gov/pubmed/3627623
https://doi.org/10.1159/000118103
https://doi.org/10.1016/0006-3223(88)90277-6
https://doi.org/10.1258/mi.2012.012014
https://doi.org/10.1016/j.neuroscience.2011.03.061
https://doi.org/10.1249/00005768-198502000-00016
https://www.ncbi.nlm.nih.gov/pubmed/2858810
https://doi.org/10.1016/S0015-0282(16)49034-5
https://doi.org/10.1515/jom-1982-821111
https://www.ncbi.nlm.nih.gov/pubmed/6294008
https://doi.org/10.1519/00124278-198802000-00005
https://doi.org/10.1097/01.AOG.0000140686.66212.1e
https://doi.org/10.1097/00006205-199809000-00004
https://doi.org/10.2165/00007256-198401020-00004
https://www.acog.org/womens-health/faqs/premenstrual-syndrome
https://www.acog.org/womens-health/faqs/premenstrual-syndrome
https://doi.org/10.1007/BF00422732
https://doi.org/10.1016/S0015-0282(16)59045-1
https://www.ncbi.nlm.nih.gov/pubmed/3549364
https://doi.org/10.1016/0022-3999(93)90079-U
https://www.ncbi.nlm.nih.gov/pubmed/8463989
https://doi.org/10.1007/s13224-011-0117-5
https://doi.org/10.3390/ijerph13070721
https://www.ncbi.nlm.nih.gov/pubmed/27438845
https://doi.org/10.4103/jehp.jehp_50_19

Women 2023, 3 364

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.

Maged, A.M.; Abbassy, A.H.; Sakr, H.R.S.; Elsawah, H.; Wagih, H.; Ogila, A.L; Kotb, A. Effect of swimming exercise on
premenstrual syndrome. Arch. Gynecol. Obstet. 2018, 297, 951-959. [CrossRef]

Citil, E.T.; Kaya, N. Effect of pilates exercises on premenstrual syndrome symptoms: A quasi-experimental study. Complement.
Med. 2021, 57,102623. [CrossRef]

Aganoff, J.A.; Boyle, G.J. Aerobic exercise, mood states and menstrual cycle symptoms. J. Psychosom. Res. 1994, 38, 183-192.
[CrossRef]

Choi, P.Y.; Salmon, P. Symptom changes across the menstrual cycle in competitive sportswomen, exercisers and sedentary women.
Br. J. Clin. Psychol. 1995, 34, 447-460. [CrossRef]

Sabaei, Y.; Rostami, F.F,; Sabaei, S.; Khorshidi, D.; Ebrahimpour, S. The association between premenstrual syndrome and physical
activity and aerobic power in female high school students. Crescent J. Med. Biol. Sci. 2015, 2, 53-58.

American College of Sports Medicine. ACSM’s Guidelines of Exercise Testing and Prescription, 11th ed.; Wolters Kluwer: Alphen aan
den Rijn, The Netherlands, 2021.

Kraemer, W.J. Exercise prescription in weight training: Manipulating program variables. Strength Cond. ]. 1983, 5, 58-61.
[CrossRef]

Mazzarino, M.; Kerr, D.; Wajswelner, H.; Morris, M. Pilates Method for Women’s Health: Systematic Review of Randomized
Controlled Trials. Arch. Phys. Med. Rehabil. 2015, 96, 2231-2242. [CrossRef]

Abbaspour, Z.; Rostami, M.; Najjar, S. The effect of exercise on primary dysmenorrhea. J. Res. Health Sci. 2006, 6, 26-31.
Kirkcaldy, B.D.; Shephard, R.J. Therapeutic implications of exercise. Int. J. Sport Psychol. 1990, 21, 165-184.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1007/s00404-018-4664-1
https://doi.org/10.1016/j.ctim.2020.102623
https://doi.org/10.1016/0022-3999(94)90114-7
https://doi.org/10.1111/j.2044-8260.1995.tb01479.x
https://doi.org/10.1519/0744-0049(1983)005&lt;0058:EPIWTM&gt;2.3.CO;2
https://doi.org/10.1016/j.apmr.2015.04.005

	Introduction 
	Defining PMS 
	Symptoms of PMS 
	Prevalence of PMS 
	Impact of PMS 
	Risk Factors of PMS 

	Proposed Etiology of PMS 
	Role of Ovarian Hormones 
	Role of Neurotransmitters 

	Role of Exercise in Managing PMS 
	Summarizing the Literature: Is Exercise Helpful in Managing PMS? 
	Observational Studies 
	Experimental Studies 


	How Does Exercise Help Women with PMS? 
	Critiquing the Literature: What Are Some Methodological Limitations and How Does the Field Move Forward? 
	Conclusions 
	References

