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Abstract Introduction: Premenstrual syndrome (PMS) has been identified by a number of psycho-

logical and physical symptoms which occur cyclically in the luteal phase of the menstrual cycle. The

present study has been carried out to compare the effects of regular exercise and Foeniculum vulgare

extract (fennel) together and separately on PMS in high school girls. Materials and methods: In this

randomized clinical trial 48 students aged 16–18 years were selected by filling the daily record of

severity of problem questionnaire (DRSP-Q). The participants were divided into four equal groups:

the first group received fennel, the second group had aerobic exercise, the third group received fen-

nel along with exercise and the last group was control group without fennel and exercise. Partici-

pants filled DRSP-Q three times: the first menstrual cycle before the intervention, the first

menstrual cycle after four weeks and finally the first menstrual cycle after eight weeks of interven-

tion. Results: After 8 weeks of intervention the severity of PMS symptoms reduced significantly in

experimental groups (fennel, exercise and fennel + exercise) compared to control group (P < 0.05).

Meanwhile, there were not any significant differences in age, body mass index, age at menarche, age

at dysmenorrhea onset and duration of menstruation among the four groups. Discussions: The

result of this study indicated that fennels and exercise could reduce the severity of premenstrual syn-

drome. In addition, fennel extract and exercise together seem to be more effective on symptoms of

anxiety and depression compared with using them alone
� 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of Middle East Fertility Society.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
1. Introduction

Premenstrual syndrome (PMS) has been identified with many
physical and emotional symptoms during the luteal phase of

menstrual cycle in young girls and middle aged women (1).
It is estimated that more than 80% of women report having
at least one or more PMS symptoms before menopause and

the percentage of those who have definite syndrome is
araa.com
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20–40% (2). The etiology of PMS remains unknown and some
evidence suggests that hormone imbalance, ovary infection,
deficiency of essential fatty acid, imbalances in prostaglandin

as well as change in magnesium and calcium level in the serum
can be considered as the main reasons for PMS (3–7). Mean-
while, impairment of renin–angiotensin–aldosterone pathway

along with genetic and lifestyle seems to affect PMS symptoms
(8,9). It is difficult to estimate the exact prevalence of PMS due
to the variety of symptoms (10). There are two kinds of

symptoms related to PMS, somatic and psycho-emotional
symptoms. The common psycho-emotional and behavioral
symptoms include restlessness, depression, anxiety, anger, con-
fusion and loneliness. Breast tenderness and headache, low

back pain, weight gain and blotting are major somatic symp-
toms (11,12). The PMS has a significant effect on the quality
of life and family health cost. Furthermore, some studies have

demonstrated that PMS causes reduction in women’s work
efficiency and leads to family and social relationship problems.
Consequently, these problems necessitate finding an appropri-

ate treatment for this syndrome (13,14). There are several
treatments to ameliorate or eliminate the symptoms such as
nonpharmacological treatments (reduction in salt intake and

animal fat consumption, physical activity and herbal medicine)
and pharmacological treatments (mefenamic acid, gamma
linoleic acid and fluoxetine) (15,16).

In recent years, there has been a trend to use herbal medi-

cine or aerobic exercise to treat PMS because there is no side
effect for using these methods compared to medical treatments
(17–19). Foeniculum vulgare (fennel) is an herb that is

traditionally used for menstrual disorders (20). There are
many evidences that show fennel has anti-inflammatory,
anti-spasmodic, analgesic, diuretic and expectorant effects

(21–23). Torkzahrani et al. reported that fennel extract
reduced the severity of dysmenorrhea (24). Some studies have
indicated that fennel extract is useful to reduce the frequency

and intensity of contractions in rats (25). Moreover, for the
first time some studies in 1938 showed that physical exercise
also had positive effect on regulation of menstrual cycle and
reproduction. In 1988, Gannon reported that physical exercise

had potential role in the alleviation of menstrual disorders and
menopausal symptoms (26,27). A study by Steege in 1993,
showed that aerobic exercise had significant effects on reducing

PMS symptoms compared to strength exercise (28). The pur-
pose of the present study was to compare the effects of exercise
and fennel against premenstrual syndrome in young girls.

2. Materials and methods

This clinical trial study has been carried out on 200 female high

school students aged 16–18 years. The participants were
requested to fill the daily record of severity of problem ques-
tionnaire (DRSP-Q) two cycles before intervention and then
the severity of premenstrual syndrome was evaluated for all

students. The DRSP-Q form is a standard tool for detecting
the intensity of PMS and its validity and reliability has been
approved by Borenstein et al. (26). This form determines the

severity of PMS using five items, including anxiety symptoms
(tension, emotional changes, irritation, reduction in concentra-
tion and fear), depressive symptoms (depression, hopelessness,

amnesia, crying, dizziness, mood disorders, sleep disorders,
isolation and loss of interest in daily activities), emotional
symptoms (headache, sweating, hot-flushes, increased appetite,
heart palpitation, fatigue, reduced energy, and inability to do
the daily activities), fluid and electrolyte retention symptoms
(increases in weight, edema, breast tenderness, backache,

abdominal cramps and pain in muscles and joints), and
somatic symptoms (acne, urinary frequency, constipation
and inflammation of nose) (26). Based on the DRSP form,

scores ranging from 0 to 4 were allocated to evaluate the sever-
ity of symptoms as follows:

0: absence of symptoms, 1: mild (the individual seldom has

problems in daily activities), 2: moderate (the individual has
problems in maintaining daily activities, but can go to work
or school), 3: severe symptoms (the individual is not able to
do daily activities) and 4: very intense (the individual is con-

fined to bed) (29). Considering the purpose of the present
study, 48 students with moderate and severe PMS were
selected for the intervention. They were randomly assigned

into four equal groups. The first group received aerobic exer-
cise, the second group received fennel extracts, the third group
received Fennel + exercise and the last group did not receive

fennel or exercise as control group.
All participants were asked to fill DRSP questionnaire three

times; 1 – the first menstrual cycle before the intervention, 2 –

the first menstrual cycle after four weeks of aerobic exercise
and using fennel and finally first menstrual cycle after eight
weeks of intervention. The amount of the given fennel extracts
was 30 drops, every 8 h, 3 days before until 3 days after the

onset of menstrual bleeding. The fennel extract was obtained
from the Bareej pharmaceutical company (BPC). The aerobic
exercise program consisted of a ten-minute warm-up, 40 min

of fast exercise in limb and trunk followed by 10 min cooldown.

2.1. Statistical analysis

Data were analyzed by ANOVA and paired T-test in SPSS (v.
16) and p< 0.05 was considered statistically significant.

3. Results

Clinical characteristics of participants such as BMI, age, height
and weight have been shown in Table 1. As the data are shown

in Table 1, no significant differences were observed for BMI,
age at menarche, age at dysmenorrhea onset and duration of
menstruation between four groups. In addition, menstrual
cycle intervals and family history of PMS were similar among

the groups and no student had any family illness.
The result in Table 2 demonstrates that fennel and aerobic

exercise had positive effects on reducing the severity of PMS

syndrome. The data in Table 2 showed, that after 4 weeks of
intervention as well as the end of the study, the differences
were significant in all experimental groups (fennel, exercise

and fennel + exercise) compared to control group regarding
reducing the severity of PMS syndromes (P < 0.05). Mean-
while, the results indicated that fennel along with aerobic exer-

cise seems to be more effective in decreasing the severity of
PMS symptoms rather than using each one separately.

4. Discussion

The results of this study demonstrate that herbal medicine
like fennel and regular aerobic exercise have positive effects
on reducing the severity of PMS symptoms in young women
www.manaraa.com



Table 1 The demographic characteristics of participants regarding age, hight, weight and BMI.

Group 1

Exercise

(Average ± SD)

Group 2

Fennel

(Average ± SD)

Group 3

Exercise + fennel

(Average ± SD)

Group 4

Control

(Average ± SD)

Age 16.87 ± 0.39 16.57 ± 0.32 17.12 ± 0.43 17.2 ± 0.27

Height 160.71 ± 2.75 159.71 ± 9.46 161.2 ± 3.2 158.61 ± 5.2

Weight 52.57 ± 7.82 52.42 ± 8.8 56.18 ± 9.51 55.18 ± 12.59

BMI 22.33 ± 2.7 20.91 ± 3.13 22.31 ± 2.35 21.31 ± 3.69

Fennel, Foeniculum vulgare – PMS, Premenstrual Syndrome – BMI, Body Mass Index.

Numbers are written by average ± Standard deviation.

Table 2 Results of PMS symptoms before, middle and at the end of intervention in 48 students with premenstrual syndrome

symptoms.

PMS symptom Exercise

(Average ± SD)

Fennel

(Average ± SD)

Exercise + fennel

(Average ± SD)

Control

(Average ± SD)

Before intervention 34.31 ± 16 33.27 ± 16 33.45 ± 12 33.36 ± 17

Middle of intervention 30.88 ± 17a 29.33 ± 17a 29.26 ± 76a 33.44 ± 18

After intervention 29.69 ± 16a 28.49 ± 16a 27.86 ± 45a 33.90 ± 17

Fennel, Foeniculum vulgare – PMS, premenstrual syndrome – (Average ± SD); Numbers are written by average ± Standard deviation.
a Significant differences compared to control group P < 0.05.
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and this result confirms the previous studies about positive
effects of aerobic exercise (8,9,30) and herbal medicine like fen-

nel on PMS (31,32).
PMS which is defined by physical and behavioral symptoms

is one of the most common disorders among women especially

the younger one (33,34). In general, the symptoms of PMS
begin at maturation age or 2 years post-menarche, and remain
until menopause (14). More than 70% of women experience

PMS symptoms to some extent before menses and women with
moderate to severe symptoms need to be treated (14). There
are different types of treatment around the world such as using
herbal medicine, aerobic exercise, and using synthetic drugs or

surgery and conflicting results have been reported, but up to
now, there has not been any universally acceptable treatment
for PMS (8,9,14,35). Herbal medicine and aerobic exercise

could be a favorable therapeutic approach due to fewer side
effects (29). As far as it is known, the effects of fennel and aer-
obic exercise together on premenstrual syndrome have not

been studied yet. In the present study, the effects of fennel
extract and aerobic exercise were investigated together and
separately in PMS.

Many studies reported that medical plants could reduce the

severity of PMS up to 50% (31,32,36). Fennel extract has been
previously used to relieve dysmenorrhea related to PMS. The
essence of fennel has inhibitory effects on prostaglandin E2

and oxytocin production (25) and some suggested reasons
for PMS are imbalances in hormones and prostaglandin
(3–7). Therefore, it seems that the method of fennel action

on PMS is hormonal and the outcome of this study shows that
fennel extract could be effective in relieving PMS symptoms.

Meanwhile, recently some studies were conducted to show

the positive effect of aerobic exercise on PMS (37,38). Prior
et al. also have demonstrated that regular aerobic exercise
could decrease water retention and breast tenderness (36). In
general, suggested reasons for electrolyte symptoms are
deficiency of vitamin B6 and magnesium along with increased
serum level of prostaglandin E2 and aldosterone (30). It has

been demonstrated that aerobic exercise could reduce PMS
symptoms by decreasing renin and increasing the level of pro-
gesterone and estrogen which lead to decrease in aldosterone

(38). Furthermore, it has shown that the reason for breast ten-
derness and edema is the increased level of prolactin and exer-
cise could reduce the prolactin level and accordingly the person

feels better (30).
The finding of this study proves the previous research out-

comes which shows that fennel extracts and exercise reduce the
intensity of premenstrual syndrome in young women. The

results show that fennel extract has more significant effects
along with exercise. The data also demonstrate that fennel
has more positive effects than exercise on PMS and after

8 weeks of intervention the severity of PMS was reduced in
groups with fennel (fennel & fennel + exercise) (Table 2).
The outcomes of this study showed that fennel and aerobic

exercise could be used together as a good treatment for women
with PMS.

5. Conclusion

Fennel extract and exercise together or separately reduced the
severity of premenstrual syndrome. Fennel extract and exercise

both were more effective on PMS symptoms of anxiety and
depression. Further investigations with more participants
and longer duration of therapy should be carried out to clarify
the detailed benefits of fennel extract and aerobic exercise in

women with PMS.
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ME. Beneficial effects of Foeniculum vulgare on ethanol-induced

acute gastricmucosal injury in rats. World J Astroenterol 2007;13

():607–11.

(23) Shams Ardekani MR, Haji Akhoondi A, Jamshidi AH, Abdi Kh.

The study of volatile oil of Foeniculum vulgare Miller in their

tissue culture and comparison with the whole plant. J Med Plants

2005;4(15):73–80.

(24) Torkzahrani Sh, Akhavan-Amjadi M, Mojab F, Alavi Majd H.

Clinical effects of Foeniculum vulgare extract on primary dys-

menorrhea. J Reprod Infertil 2007;8(1):45–51.

(25) Ostad SN, Soodi M, Shariffzadeh M, Khorshidi N, Marzban H.

The effect of fennel essential oil on uterine contraction as a model

for dysmenorrhea, pharmacology and toxicology study. J

Ethnopharmacol 2001;76(3):299–304.

(26) Borenstein JE, Dean BB, Yonkers KA, Endicott J. Using the

daily record of severity of problems as a screening instrument for

premenstrual syndrome. Obstet Gynecol 2007;109(5):1068–75.

(27) Gannon L. The potential role of exercise in the alleviation of

menstrual disorders and menopausal symptoms: a theoretical

synthesis of resent research. Women Health 1988;14:105–27.

(28) Green JW. Exercise-induced menstrual irregularities. Compr Ther

1993;19:116–20.

(29) Jahromi BN, Tartifizadeha A, Khabnadidehb S. Comparison of

fennel and mefenamic acid for the treatment of primary dysmen-

orrhea. In’l J Gyn Obst 2003;80:153–7.

(30) Ugariza DN, Klingner S, O’Brien S. Premenstrual syndrome:

diagnose and intervention. Nurse Pract 1998;23, 40, 45, 49–52.

(31) Agajani Delavar M, Nasiri F, Hoseini SH. A double-blind

placebo-controlled evaluation of Vitex agnus castus in premen-

strual syndrome. J Med Lants 2002;1(2):15–21.

(32) Pakgohar M, Ahmadi M, Salehi surmaghi MH, Mehran A,

Akhondzadeh Sh. Effect of Hypericum perforatum L. for treat-

ment of premenstrual syndrome. J Med Plants 2005;4(3):33–42.

(33) Takeda T, Koga S, Yaegashi N. Prevalence of premenstrual

syndrome and premenstrual dysphoric disorder in Japanese high

school students. Arch Womens Ment Health 2010;13:535–7.

(34) Silva C, Gigante D, Carret M, Fassa A. Population study of

premenstrual syndrome. Rev Sade Pblica 2006;40:40.

(35) Stevenson C, Ernst E. Complementary/alternative therapies for

premenstrual syndrome: a systematic review of randomize con-

trolled trail. AM J Obstet Gynacol 2001;185:227–35.

(36) Delaram M, Kheiri S, Hodjati MR. Comparing the effects of

Echinophora-platyloba, fennel and placebo on pre-menstrual

syndrome. J Reprod Infertil 2011;12(3):221–6.

(37) Prior JC, Vigna YM. Ovulation disturbance and exercise training.

Clin Obstet Gynecol 1991;34:180–90.

(38) Howlett T, Grossman A. Oxford textbook of sports medicine.

England: Oxford University Press; 1996. p. 278–82.
www.manaraa.com

http://refhub.elsevier.com/S1110-5690(15)20065-9/h0005
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0005
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0005
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0005
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0010
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0010
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0010
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0015
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0015
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0020
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0020
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0020
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0025
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0025
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0025
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0025
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0030
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0030
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0030
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0035
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0035
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0035
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0040
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0040
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0045
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0045
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0045
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0050
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0050
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0050
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0055
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0055
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0055
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0060
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0060
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0065
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0065
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0065
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0070
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0070
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0075
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0075
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0075
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0080
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0080
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0080
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0080
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0080
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0085
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0085
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0085
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0090
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0090
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0095
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0095
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0095
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0095
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0100
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0100
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0100
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0100
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0105
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0105
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0105
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0105
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0110
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0110
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0110
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0110
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0115
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0115
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0115
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0115
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0120
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0120
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0120
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0125
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0125
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0125
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0125
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0130
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0130
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0130
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0135
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0135
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0135
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0140
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0140
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0145
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0145
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0145
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0150
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0150
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0155
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0155
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0155
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0160
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0160
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0160
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0165
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0165
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0165
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0170
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0170
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0175
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0175
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0175
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0180
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0180
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0180
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0185
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0185
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0190
http://refhub.elsevier.com/S1110-5690(15)20065-9/h0190

	Comparing the effects of aerobic exercise �an
	1 Introduction
	2 Materials and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Conflict of interest
	Acknowledgments
	References


