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ARTICLE INFO ABSTRACT

Keywords: Introduction and purpose: The aim of this systematic review is to examine the effect of exercise on premenstrual
Premenstrual syndrome symptoms.
Exercise

Methods: In this systematic review, international databases (EBSCO Host, ScienceDirect PubMed, Google
Scholar) were searched from the start of databases to 30 April 2018. Keywords used included “premenstrual
syndrome” and “exercise”. For the keywords, “Medical Subject Headings” were used. Articles were screened by
the two authors independently, and in case of disagreements, items were discussed until consensus was reached.
All studies evaluating the effect of exercise on premenstrual symptoms were extracted from included studies
without limiting the type of exercise.

Results: A total of 361 studies on the subject were examined, and 17 publications in accordance with the in-
clusion criteria were included in the study and evaluated. It can be said that exercise is effective in improving
physical symptoms such as pain, constipation, breast sensitivity, and psychological symptoms such as anxiety
and anger. However, although there is no clarity regarding other symptoms, exercise has a symptom-reducing
effect.

Conclusion: Exercise is an effective intervention for alleviating premenstrual symptoms in women with pre-

Premenstrual symptom
Systematic review

menstrual syndrome.

1. Background

Premenstrual syndrome (PMS) is a disorder characterized by emo-
tional, physical and behavioral symptoms in women of reproductive
age that increases the severity of the menstrual cycle during the luteal
phase and spontaneously disappears within a few days after the onset of
menstruation '~*. More than 40 million women are reported to have
PMS symptoms worldwide.® While 20 % of women have symptoms that
significantly affect their daily life, 90 % have mild premenstrual
symptoms.® More than 300 physical, psychological, emotional, beha-
vioral and social symptoms have been shown to be associated with
PMS.” These symptoms include changes in appetite, weight gain, ab-
dominal pain, back pain, low back pain, headache, swelling and ten-
derness in the breasts, nausea, constipation, anxiety, irritability, anger,
fatigue, restlessness, mood swings and crying. “~'° Many non-pharma-
cological and pharmacological treatment methods are used to alleviate
premenstrual symptoms.'’ Non-pharmacological treatment methods
include physical activity and exercise, nutrition, herbal preparations,
cognitive behavioral therapy and social support,'” adequate rest, reg-
ular hot baths and vitamin supplements.®'*'* These complementary
and alternative therapies are reported to have mitigating effects on

symptoms.'®> The American College of Obstetrics and Gynecologists
recommends regular physical exercise as a drug-free treatment of
PMS.'® Physical activity and exercise have beneficial effects on one's
ability. It also increases the efficiency of the mind, the sense of happi-
ness and health and provides a good attitude to life, providing mental
health to people.'” Exercise also plays an important role in reducing
stress, anger, depression, pain and the overall severity of premenstrual
syndrome.’”*®

Exercise increases circulating endorphin levels (increases happi-
ness), reduces adrenal cortisol for a short time and provides analgesic
effect.'®'” Aerobic exercise is recommended for women with PMS be-
cause it reduces premenstrual mood symptoms.'* In a study, three-
month aerobic exercise was reported to reduce premenstrual symptoms
in sedentary women.'® Exercises such as walking, cycling, swimming
and running are seen as a good way to suppress stress and eliminate
premenstrual syndrome.'” Although there are studies examining the
effect of exercise in the literature, there is no study that compiles the
results of this study. It is important to evaluate the effect of alternative
methods to reduce pharmacological treatments. In this context, the
review was carried out with the aim of examining the effect of exercise
on premenstrual symptoms and systematically reviewing the data
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obtained from the results of the study.

2. Methods
2.1. Design and eligibility criteria

This systematic review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA
(PRISMA) guidelines. All clinical trial studies (with or without a control
group), quasi-experimental studies and cross-sectional studies that ex-
amined the effects of any exercise were included. The target population
included women with premenstrual syndrome. Review and qualitative
studies, non-English articles and non-full text articles were excluded.
All articles were included without time restrictions.

2.2. Search strategy

The electronic databases were searched from the start of databases
to April 30, 2018. These databases included PubMed, Google Scholar,
EBSCO Host and ScienceDirect. Keywords used included “premenstrual
syndrome” and “exercise”. The search strategy was prepared using the
MESH (Medical Subject Headings) terms. Further details in regard with
search strategies used for each database are as follows:

e EBSCOhost: “premenstrual syndrome”, “exercise” Refined by:
Academic, Peer-reviewed Journals and Language: English

e Cochrane Library: “premenstrual syndrome”, “exercise”.

® Google Scholar: “premenstrual syndrome”, “exercise”
Abstract]

e PubMed: “premenstrual syndrome”, “exercise” (full text articles)

e Science Direct: “premenstrual syndrome”, “exercise” [Title/

Abstract]

[Title/

For a quality assessment, articles were screened by the two authors
independently, and in case of disagreements, items were discussed until
consensus was reached. All potentially eligible studies and their cor-
responding full-text articles were retrieved and reviewed to determine
whether they met the inclusion criteria. Details on the study selection
process are reported in a flowchart (Fig. 1). There was no restriction in
the assessment of physical and psychological symptoms. The exposure
of interest was exercise, and the outcome of interest was PMS. Ethical
approval was not required for this study since no primary data was
being collected (Fig. 2).

The risk of bias for each included study was independently assessed
by the two authors following the criteria of the Cochrane risk-of-bias
tools and taking into consideration differences in study designs.
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2.3. Selection of eligible studies

The researches included in the systematic review were conducted
between 1993-2018. While reviewing the literature, there was no lim-
itation in terms of the years covered. The full text of the researches,
which were published in English, were included in the study. All studies
included without limitation of exercise type and symptom type.
Although the following studies were considered to be non-experi-
mental, the content of the text was included in the study as it was
consistent with the study criteria. (a) Although three studies were re-
ported to be cross-sectional, exercise type and durations were re-
ported.’®?! (b) One study was cross-sectional and prospective.?* (c)
One study was identified as a preliminary study.”

Duplicate articles, review articles, letters to editor and case reports
were excluded from the systematic review. The abstracts of full articles
were reviewed against the inclusion and exclusion criteria; any un-
certainty regarding study eligibility was resolved by discussion among
the first and the second authors.

3. Results
3.1. Study selection

A total of 361 articles were retrieved from the search of databases:
179 from EBSCO Host, 135 from PubMed, 33 from Google Scholar, 16
from ScienceDirect and 1 from Cochrane Library. Of the 304 non-du-
plicated studies in the title and abstract screening process, 278 were
excluded because they had unrelated titles and abstracts. Of the re-
maining 26 studies, since PMS symptom assessment was not performed
in 5 studies, 4 were not included in the scope of the study.

3.2. Study characteristics

A total of 17 studies that were carried out on 8817 women entered
the research. Findings in terms of author, research aims, sample,
measurement tools used, type and duration of exercise and types of
research are given in the Table 1.

3.3. Type of interventions and procedures

Aerobic exercise was applied in 10 studies,'”>'***">° fitness in one
study,’ Pilates in one study, *' swimming in one study,'® yoga in one
study *? and Baduangin exercise in one study.** No type of exercise was
reported in 2 studies **>' (Table 1).

Exercise was evaluated for 3 months in 8 studies,
2 months in 3 studies '7*”~** and 1 month in 2 studies.?>*" In 3 studies
that included regularly exercising women, the duration was not speci-
fied,"”*"** and in one study, the duration was taken as 3 menstrual
cycles.**

16,22,23,25,26,29,30,32

P-Population
I- Intervention
pilates etc.)

C-Comparison All types of comparison.

O-0Outcomes
symptoms.)

S-Study Type Al study types

All women with a premenstrual syndrome.

Exercise regardless of type and duration. (aerobic exercise, swimming,

All relevant premenstrual symptoms. (physical symptoms, psychological

Fig. 1. PICOS criteria for inclusion and exclusion of studies.
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Fig. 2. Study selection process.

Exercise durations were not specified in 7 studies, while exercise
duration was variable in others. At least 20 min and 90 min of exercise
were used in each session (Table 1).

3.4. Effect of exercise on premenstrual symptoms

Premenstrual symptoms were examined in two groups as physical
and psychological symptoms. All the symptoms encountered are given
in Table 2. Table 2 shows the relationship between exercise and psy-
chological and emotional symptoms of PMS. In the literature, PMS
psychological symptoms are named differently, and the symptoms are
grouped as emotional, mental and psychological symptoms and anger.
Table 3 evaluates the relationship between exercise and the physical
symptoms of PMS. The 17 studies included in this systematic review
investigated the effect of exercise on commonly experienced pre-
menstrual symptoms.

Exercise has been shown to have a positive effect on improving
psychological symptoms, such as anxiety (n = 6),'%%2%22252¢ anger
(n — 5)’]7,2(),23,24,2(),29 lrrltablhty (n — 6)’]7,20,2],23,26,29 Worry and
tension (n = 3),'%%>?° dizziness (n = 2),%%*° impairment of con-
centration (n = 4),'%??*>* crying (n=3) ' and depression
(n = 6).'6:2021:23:2529 Other symptoms encountered are given in
Table 2.

There are five studies indicating that exercise has a positive effect
on physical symptoms without evaluating them separately,”-230-31:33
Exercise been shown to have a positive effect on improving physical
symptoms, such as pain (n = 5),16-20:2224,29 headache
(n = 6),'52072226:29 fatigue (n = 4),'%>*?>?° bloating-fluid retention
(n = 7)’2(),22,23,25,26,29,32 bl‘east sensitivity (n = 6)’]6,20,22,26,2‘3,32
muscle cramps (n = 5) '©2%?%2532 desire to eat (n = 5) 20*%2%:26:2
and weight gain (n = 3) **?%?° Other physical symptoms encountered
are given in Table 2.

4. Discussion

A total of 17 studies were reviewed and included 8817 women. The
studies included effect of exercise such as aerobic exercise, yoga,
swimming and Pilates on premenstrual symptoms. Results from this
systemic review demonstrate that regardless of the type of exercise,

regular exercise appears to be effective in relieving symptoms. Exercise
cannot be said to be effective in reducing all symptoms of PMS at the
same time. However, it can be said that exercise is effective in im-
proving pain, constipation, breast sensitivity, and psychological symp-
toms in anxiety and anger. However, there is no clarity for other
symptoms. It is stated that exercise will be effective in combating PMS
symptoms and that there is no consensus on which type of exercise is
more effective. In the literature related to exercise types, yoga, Pilates,
swimming and aerobic exercises were practiced. Since exercise types
seem to have similar effects on symptoms, it is thought that individuals
may be offered the right to choose. However, it is suggested that par-
ticipating in long-term regular exercise programs will be more bene-
ficial in coping with PMS. For example, regular low and moderate
aerobic exercises using large muscle groups 15-30 min a day, 3 times a
week, 10 weeks or more provide improvement in PMS symptoms.'® In
this systematic review, the effect of exercise on psychological symptoms
will be discussed in the first part, and the effect of exercise on physical
symptoms will be discussed in the second part.

4.1. Effect of exercise on psychological symptoms

Aerobic physical activity increases endorphin levels and reduces
estradiol and other steroid hormones. It improves oxygen transport in
muscles, reduces cortisol levels and is effective on psychological well-
being.”® In fact, the physiopathological mechanism of the physical
symptoms of PMS can be explained more clearly, whereas the physio-
pathological mechanism of its psychological symptoms is not clear. In
this context, it was not a standard in the assessment of psychological
symptoms and was handled differently in each study.

Exercise and physical activity have been reported to reduce both
anxiety '®1920:2%25:26 and anger in the premenstrual period in all stu-
dies.!7:29:23:24:26.29 Eyercise appears to have a positive effect on mood
17:20 and behavior changes.>*** Exercise has been found to be effective
in reducing psychological symptoms,”**° emotional symptoms *' and
mental symptoms in general without separate symptoms.?”-**> Lone-
liness was evaluated only in two studies, where one reported positive
effects of exercise on loneliness,'” and the other reported no effect.”®
Irritability was evaluated in eight studies; six studies indicate that ex-
ercise reduces irritability in the premenstrual period,'”-?%->!-*>25:29 and
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two studies report no effect.'®*> There are five studies examining the
effect of exercise on anxiety and tension, while three studies reported
that exercise reduced anxiety and tension,'®?>?° but not the other
two.'”->? There are six studies examining the effect of exercise on diz-
ziness; four studies reported that exercise did not affect dizzi-
ness,'”?1?%32 and two studies reported that dizziness was de-
creased.??° Concentration disorder was evaluated in six studies; four
showed a decrease in concentration impairment with exercise,'®*%>*
but not the other two.'”->* There are three studies evaluating the effect
of exercise on confusion. Among these, two reported a positive effect of
exercise on confusion-confusion reduction,'®?° while one reported no
effect.”’ There are five studies evaluating the effect of exercise on
crying among premenstrual symptoms. Exercise reduces crying in three
studies, ®'”>>2 but has no effect in two studies.?®*!

Physical activity increases the amount of progesterone and balances
the levels of estrogen and progesterone, thereby reducing psychological
symptoms.'” There are eight studies examining the effect of exercise on
depression in the premenstrual period. Six studies reported that ex-
ercise reduced depression,'®?%>1*%2529 and two studies reported no
effect.'”*>? Two studies examined the effect of exercise on forgetfulness
and tenderness; one reported a decrease in forgetfulness,’” and the
other reported no effect.?’ There are two studies examining emotional
instability. One of them reports reduced emotional instability,?’ and the
other reports no effect.>?

After exercise, anxiety, depression and mood changes occur with
endorphins and monoamine substances. Exercise helps raise body
temperature, improves brain circulation and affects the hypothalamo-
pituitary-adrenal axis. Regular aerobic exercise is expected to help re-
duce sympathetic response and hypothalamo-pituitary-adrenal axis re-
actions and thus reduce anxiety.'® However, as shown in Table 2, the
effect of exercise on the psychological symptoms of PMS, including
loneliness, irritability, anxiety tension, dizziness, concentration dis-
order, confusion, crying, depression, forgetfulness, tenderness and
emotional instability is unclear. The reasons for this are non-standard
symptoms, use of different measurement tools, variability of exercise
time, study of a different population-sample, and so on. In this context,
it is thought that standardizing and evaluating the symptoms in the
studies will provide more accurate results.

4.2. Effect of exercise on physical symptoms

During aerobic exercise, venous return increases with repetitive
muscle contractions. Increased venous return increases substances such
as prostaglandins that reduce back pain and abdominal and pelvic
discomfort. Decreased norepinephrine levels as a result of regular ex-
ercise helps reduce both heart rate and blood pressure at rest.'®>* It has
been reported in the literature that exercise helps reduce muscle cramps
and stress by improving circulation. Otherwise, stress tends to increase
sympathetic activity and may exacerbate uterine contraction and in-
crease menstrual pain. Exercise is known to alleviate sympathetic ac-
tivity, pain, stress and premenstrual symptoms due to the release of
endorphin, substances produced by the brain, and increase the pain
threshold.*

There are five studies indicating that exercise has positive effects on
physical symptoms without separately symptom assessment,>”-2%-20-31:33
Two studies have evaluated the effect of exercise on somatic disorders
from premenstrual symptoms; one reported a decrease in somatic dis-
orders after exercise,”’ and the others reported no change.?? Pain was
evaluated as general pain, headache and back pain in the studies. There
are five studies evaluating the effect of exercise on pain in the pre-
menstrual period, and it has been reported that pain is reduced as a
result of exercise in all studies.'®>%*>?*2° Headache was evaluated in
seven studies; in six studies, headache decreased as a result of exercise
16,20-22:26.29 and one study reported no change.®* Back pain was eval-
uated in four studies. three reported decreased back pain as a result of
exercise,”">>?° and one study reported no change.?* According to the
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results of the study, exercise is a good way to alleviate pain. However,
in one study, it was stated that exercise was not effective on back pain
and headache. It is important to evaluate the effects of exercise types on
premenstrual symptoms in more comprehensive and advanced studies.
According to the results of the study, exercise is a good way to alleviate
pain. However, in one study, it was stated that exercise was not effec-
tive on back pain and headache. It is important to evaluate the effects of
exercise types on premenstrual symptoms in more comprehensive and
advanced studies. There are five studies evaluating the effect of exercise
on fatigue during the premenstrual period. According to the results of
this study, exercise reduced fatigue in four studies,'®*%?>?° with no
change observed in one study.>” There are four studies examining the
effect of exercise on sleep; three them reported positive improvements
in sleep disorders as a result of exercise,?”?*?° and one reported no
change.'®

In the premenstrual period, cyclical changes in sex hormones,
bloating and fluid retention occur. Muscle contractions during exercise
allow the release of fluid that causes bloating or tenderness. In this way,
improvement of exercise circulation also provides better absorption of
excess fluid.'® There have been ten studies evaluating bloating and fluid
retention. Seven of these studies showed signs of bloating and fluid
retention as a result of exercise,2%?%232526:2932 with three studies
found no effect.'®*"-** Similarly, there are six studies evaluating breast
tenderness as a result of bloating and fluid retention; in all studies,
exercise has been shown to be effective in reducing breast sensi-
tivity.16,20,22,26,29,32

It has been reported in the literature that exercise helps reduce
muscle cramps by improving circulation.®* The effects of exercise on
muscle cramps were examined in six of the studies included in the re-
view. Five studies found that exercise was effective in reducing muscle
cramps,'®?%?%2532 and one found no effect.”’ There are also three
studies evaluating muscle stiffness; one study reported that exercise
reduced muscle stiffness,”* and two studies reported no effect.*':>>

Premenstrual period is a process where many psychological symp-
toms occur. It has been reported that psychological changes that occur
during this process are related to eating desire and eating behaviors.*”
Eating desire was examined in six studies. Five studies reported de-
creased desire to eat as a result of exercise,”**>*>*>2° and one study
reported no effect.'® The desire to eat in this process also causes weight
gain. Weight gain was evaluated in five of the studies examined; three
studies showed that exercise reduced weight gain,>>?>?° while two
studies reported no effect.”’~*” In the premenstrual period, diarrhea and
constipation complaints can be seen in women. Diarrhea was examined
in four studies. Two studies report that exercise decreases the occur-
rence of diarrhea in the premenstrual period,’®*' while two studies
reported no effect.?>>* Constipation was studied in four studies; in all
studies, exercise was found to reduce constipation in the premenstrual
period.?®*1?*2 There are three studies examining the effect of exercise
on nausea and vomiting complaints; two reported no effect on nausea
and vomiting,”"*° but in one study it was found to reduce.”® There are
four studies examining the effect of exercise on the complaints of hot
flashes occurring during the premenstrual period. In two of these stu-
dies, exercise was found to be effective in reducing the complaints of
hot flashes,”>** but not in two.”"~** Sweating has been evaluated in four
studies; One study found that exercise reduced sweating,>” and three
studies found no effect.>'-*>?° Palpitations were examined in five of the
studies; in two, palpitation complaints decreased as a result of ex-
ercise,”’”? and in three studies, there was no effect on palpitation
complaints.”’*** Skin changes were examined in six studies. In three
of the studies, exercise decreased the occurrence of skin changes,”****°
but was not effective in three studies.*'~*>** The results of the study
show that exercise is effective in improving the physical symptoms of
PMS.
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5. Limitations

Included studies involved a large number of participants, were at
unclear-to-high risk of bias, and were highly heterogeneous in terms of
study design and characteristics of intervention (exercise type and
duration). Due to the different affects of these interventions and dif-
ferent exercise type and duration, findings from that study are prone to
bias. Although all efforts were made to retrieve all relevant data, the
articles whose publication language is not English and the full text is
not available for could not be reached. Therefore, publication bias
cannot be excluded.

6. Conclusion

A total of 17 studies (1993-2018) that were carried out on 8817
women (min.23 - max.7193) entered the research. Exercise types and
duration vary in studies. However, regardless of the type of exercise, it
can be said to be effective in improving symptoms (physical and psy-
chological symptoms). Given the limited number of articles in this area,
further studies are also suggested into the effects of exercise on women.
It is thought that using appropriate measurement tools and evaluating
symptoms separately will provide more accurate results. In particular,
further studies are needed to address the psychological symptoms of
exercise. It is also recommended that further studies address the impact
of different exercise types on PMS. Standardization of exercise pro-
grams by opening polyclinics for women with premenstrual syndrome
in obstetrics and gynecology clinics, referring women with pre-
menstrual symptoms to an exercise program of interest and conducting
studies on the risk of bias of individuals are recommended, along with
meta-analysis studies on the subject.
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