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Abstract 
Aim: This clinical trial investigated the effect of fennel on reducing the severity of primary dysmenorrhea in 
women. 
Methods: This study was a clinical trial with a triple-blind control group. The number of samples was 63 women 
aged 15-25 years. They were selected from the Farhangian Clinic using a convenience sampling method. To 
measure the severity of primary dysmenorrhea, the visual analog scale (VAS) was used. The clients were 
screened by a gynecologist and obstetrician. Participants were evaluated at baseline, cycle 1, and cycle 2 in 
fennel and placebo groups. Data were analyzed using the MANOVA test in SPSS26 software. 
Results: The results revealed that the mean severity of pain in the experimental and placebo groups at 
baseline did not differ from each other (P>0.05). However, the results showed that the severity of pain in the 
fennel group (F=6.430, P<0.05) was reduced compared to the placebo group in cycle 1. The results also 
revealed that the severity of pain in the fennel group (F=5.548, P<0.05) was reduced compared to the placebo 
group in cycle 2. 
Discussion: The results revealed that fennel can reduce the severity of pain of primary dysmenorrhea 
compared to placebo. Thus, health professionals are recommended to use fennel to reduce the severity of 
primary dysmenorrhea due to its low side effects and high impact on reducing primary dysmenorrhea. 
 
 
  

Introduction                                                                                     

Dysmenorrhea or painful menstruation is one of the most common problems in women. It 
may occur two or more days before the onset of menstruation and continue up to three 
days after bleeding [1]. It is associated with pain caused by muscle spasms in the lower 
abdomen and may spread to the back and thighs. It can be followed by some symptoms 
including nausea, vomiting, diarrhea, confusion, fatigue, weakness, and chest pain [2]. 
Also, studies have indicated that dysmenorrhea is associated with mental disorders such as 
anxiety and depression [3, 4]. It has two primary and secondary origins. Primary 
dysmenorrhea is painful menstruation in the absence of confirmed pelvic diseases. It 
usually begins one to three years after the first menstruation. Recent studies suggest that 
it is due to the overproduction of prostaglandins [5, 6, 7, 8]. Its secondary type is 
associated with the occurrence of painful bleeding due to pelvic diseases such as 
endometriosis, adenomyosis, pelvic inflammatory disease, etc. [9]. A study reported the 
prevalence of dysmenorrhea at 73.8%. Also, the rate of primary dysmenorrhea was 63.3% 
and the rate of secondary dysmenorrhea was 10.5% [10].  
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Other studies have reported the prevalence of 
primary dysmenorrhea at 41.7% to 80.9% [11, 12, 
13, 14, and 15]. Several methods have been used 
to treat primary dysmenorrhea, including 
pharmaceutical methods such  
as non-steroidal anti-inflammatory drugs [16, 17, 
18, and19] and non-pharmacological methods such 
as therapeutic exercise [20], abdominal stretching 
exercises [21], meditation [22], massage therapy 
[23], and acupuncture [24]. The use of herbal 
medicines to reduce the severity of dysmenorrhea 
has increased in recent years due to their low side 
effects and availability [25]. 
Fennel is another plant that plays a role in 
reducing the pain and duration of primary 
dysmenorrhea. Fennel is an herbaceous and 
aromatic plant. It belongs to the Umbelliferae 
family. It grows in many regions of Europe, the 
Mediterranean, Asia, and Iran. It is one of the 
native plants of these regions [26, 27]. The root, 
leaf, and fruit parts of fennel are used [28]. This 
plant has antibacterial [29], antifungal [30], anti-
inflammatory, and antioxidant [31] properties. 
Several studies have indicated that the fennel 
plant is effective in reducing the pain of primary 
dysmenorrhea. A study reported that fennel 
reduces the severity of primary dysmenorrhea 
better than Tarhana [32]. Another study also 
reported that fennel reduced pain in PRIMARY 
DYSMENORRHEA better than placebo [33]. Another 
study compared chamomile and fennel in early 
dysmenorrhea and showed that fennel was more 
effective than chamomile on fatigue and lethargy, 
but chamomile has a better effect on abdominal 
pain, pelvic pain, depression, and anger [34]. 
Motavalli & Shahbazzadegan [35] showed that 
gelofen and fennel equally reduce pain in PRIMARY 
DYSMENORRHEA. Another study revealed that 
fennel reduces the pain, symptoms, and length of 
the menstrual period [36]. A meta-analysis and 
systematic review reported that fennel 
significantly reduced the severity of dysmenorrhea 
[37]. Also, a study revealed that fennel cannot 
reduce systemic symptoms associated with primary 
dysmenorrhea and is not different from placebo 
[38]. The mechanism of the action of fennel may 
be due to the structural similarity of Anthole found 
in fennel with dopamine, which binds to dopamine 
receptors and reduces pain, and improves other 
associated symptoms [39]. 
Moreover, fennel causes pain-relieving effects in 
the uterus by inhibiting prostaglandins [40]. The 
mechanism of action of fennel is similar to that of 
NSAIDs [41]. This result led to conducting several 
studies to compare the effectiveness of fennel with 
mefenamic acid in reducing dysmenorrhea. The 
results of these studies suggest that fennel is as 
effective as mefenamic acid in reducing primary 
dysmenorrhea [37, 42, and 43]. Although there is 
nowadays an increasing tendency to use medicinal 
plants to reduce primary dysmenorrhea among 
women, a few studies have examined the effect of 
fennel on primary dysmenorrhea and they have 
reported conflicting results. Thus, the present 

study investigated the effect of fennel in reducing 
the severity of primary dysmenorrhea. 
Methods  
This triple-blind clinical trial was conducted on 63 
women with mild, moderate, and severe primary 
dysmenorrhea. The number of samples was initially 
considered to be 30 people for each group based 
on the study by Zeraati et al. [44]. In the initial 
screening, 84 women with primary dysmenorrhea 
from the FarhangianClinic were included in the 
study. The inclusion and exclusion criteria of the 
study included informed consent, not using 
contraceptive pills and analgesics, regular 
menstrual cycles with intervals of 21-35 days, 
menstrual bleeding without clot removal (light and 
moderate bleeding), suffering from dysmenorrhea, 
not suffering from kidney and liver diseases, 
allergy to herbal medicines, allergy to fennel 
during the study, and unwillingness to cooperate. 
According to the inclusion and exclusion criteria, 
63 people were randomly placed in the control or 
placebo (n=31) and fennel (n=32) groups. To 
measure the severity of pain, a visual analog scale 
(VAS, which was a 100-mm ruler, was used. VAS 
reliability was obtained at 0.9 [45, 46]. This scale 
was completed during three menstrual periods 
(baseline, cycle 1, and cycle 2). At baseline, only 
the VAS scale was given to the participants. In 
cycle 1 and cycle 2, the capsules of the two groups 
were prepared uniformly in similar packages. 
Medicines had no name but had a code. They were 
prescribed by a colleague (midwife) who was not 
aware of the code. Statistical analyses were 
performed by another colleague who did not have 
any knowledge about the studied groups. The 
patients did not have any knowledge about their 
groups and the evaluator did not have any 
knowledge about their groups. For the fennel 
intervention group, Fennelin Barij capsules 
produced by Barije Essence Pharmaceutical 
Company with a health code of 861961910785578 
were used. Each capsule contains 30 mg of 
Foeniculum vulgare, which is standardized to 21-27 
mg of Anthole per capsule. 
Other compounds were fenchone, methylchavicol, 
and estragole. The dose used in this study was one 
every 4 hours on the first three days of 
menstruation. Based on the previous studies, the 
capsules of the placebo group contained 250 mg of 
sugar [47]. Participants took 4 capsules every day 
during the first three days of their period. The 
data obtained from the questionnaires were 
analyzed by a statistician who did not have any 
knowledge about the experimental and placebo 
groups. Data were analyzed in SPSS26 Software. 
First, mean and standard deviation were obtained 
in descriptive statistics. Then, MANOVA and LSD 
tests were used. Chi-squared test was used to 
observe the difference in the demographic 
characteristics of the groups. 
Results  
The results revealed that the mean (standard 
deviation) age of the placebo and fennel groups is 
20.32 (0.413) and 21.06 (0.406) respectively. The 
age of onset of menstruation in these groups was 
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12.70 (0.218) and 12.56 (0.219) respectively. The 
results of the chi-square also revealed that the 
experimental and placebo groups did not differ 
from each other regarding body mass, as shown in 
Table 1. The mean (standard deviation) of the 
severity of pain in the placebo and fennel groups at 
baseline was 56.83 (19.375) and 57.31 (18.861), 
respectively. The mean (standard deviation) of the 
severity of pain in the placebo and fennel groups in 
cycle 1 was 52 (17.281) and 40.15 (19.670), 
respectively, and the mean (standard deviation) of 
the severity of pain in the placebo and fennel 
groups in cycle 2 was 53.51 (18.226) and 42.09 
(20.177), respectively, as shown in Table 2. 
A multivariate analysis of variance (MANOVA) test 
was used to examine the hypothesis. One of the 
presumptions of MANOVA is the homogeneity of the 
covariance matrix. For this purpose, Box's M test 
was used. Its results are presented in Table 3. As 
shown in Table 3, the correlation between the 
studied variables is homogeneous. Since the 
observed F related to this test is not statistically 

significant at the p<.050 level, the presumption of 
homogeneity of the covariance matrix has been 
fulfilled. 
Levene's test was used to examine the presumption 
of homogeneity of error variance. Based on the 
results of Table 4, the presumption of homogeneity 
of error variance has been fulfilled (p>0.05). Due 
to the normality of the data, Pillai's Trace test was 
used, the results of which are presented in Table 
7. Based on Table 5, the observed F is significant 
at the p<.050 level. Table 6 reports the results of 
comparing the placebo and fennel groups at 
baseline, cycle 1, and cycle 2. According to the 
results of Tests of Between-Subjects Effects, 
fennel significantly reduced the severity of pain in 
the experimental group compared to the placebo 
group in Cycle 1 and Cycle 2 (P<0.05). The results 
also showed that the severity of pain between the 
two groups at baseline did not differ significantly 
from each other (P>0.05). Diagrams 2, 3, and 4 
show these changes. 

  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
  

 
 
 
 

Diagram 1: Random allocation of samples in two experimental and control groups 
 
 

Table1 :Chi-square tests 

 

 group Chi-square p 

placebo fennel 

Body mass Underweight 5 3  
 
3.850 

 
 
0.921 Normal range 9 14 

Assessed for eligibility (n=84) 

No willing to meet entry (n=9) 

 

 

 

Allocated to placebo (n=37) 

Allocated to interventions 

(Fennel groups) (n=38) Cycle1 

Lost to cycle1 (lack of cooperation) (n=2) Lost to cycle1 (lack of cooperation) (n=3) 

Analysis 
Analyzed (n=31) 

s () Analyzed (Fennel groups) (n=32) 

s () 

Randomized (n=75) 

Baseline  

Cycle2 

Lost to cycle2 (lack of cooperation) (n=4) Lost to cycle2 (lack of cooperation) (n=3) 
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Overweight 10 11 

Obese 7 4 

Total 31 32 

 
Table 2: Descriptive Statistics 

 group Mean Std. Deviation N 

baseline placebo 56.8387 19.37541 31 

fennel 57.3125 18.86187 32 

cycle1 placebo 52.0000 17.28198 31 

fennel 40.1563 19.67004 32 

cycle2 placebo 53.5161 18.22612 31 

fennel 42.0938 20.17721 32 

 
 

Table 3: The results of Box’s M test 
 

sig df2 df1 F Box’s M 

0.887 26882.239 66 3.88 2.459 

 
 
 

Table 4: Levene's Test of Equality of Error Variances 
 

  

 Levene Statistic df1 df2 Sig. 

baseline Based on Mean .053 1 61 .819 

cycle1 Based on Mean .771 1 61 .383 

cycle2 Based on Mean .437 1 61 .511 
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Table 5: Multivariate Tests 

 

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared Noncent. 
Parameter 

Observed Power 

Intercept .932 269.994 3.000 59.000 .000 .932 809.982 1.000 

group .152 3.519 3.000 59.000 .020 .152 10.558 .756 

 
 

Table 6: Tests of Between-Subjects Effects 

Source Dependent 
Variable 

Type III Sum of 
Squares 

df Mean Square F Sig. Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power 

Corrected Model baseline 3.535 1 3.535 .010 .922 .000 .010 .051 

cycle1 2208.765 1 2208.765 6.430 .014 .095 6.430 .704 

cycle2 2054.396c 1 2054.396 5.548 .022 .083 5.548 .640 

Intercept baseline 205178.646 1 205178.646 561.476 .000 .902 561.476 1.000 

cycle1 133727.496 1 133727.496 389.295 .000 .865 389.295 1.000 

cycle2 143938.396 1 143938.396 388.739 .000 .864 388.739 1.000 

group baseline 3.535 1 3.535 .010 .922 .000 .010 .051 

cycle1 2208.765 1 2208.765 6.430 .014 .095 6.430 .704 

cycle2 2054.396 1 2054.396 5.548 .022 .083 5.548 .640 

Error baseline 22291.069 61 365.427      

cycle1 20954.219 61 343.512      

cycle2 22586.461 61 370.270      

Total baseline 227552.000 63       

cycle1 156379.000 63       

cycle2 168070.000 63       

Corrected Total baseline 22294.603 62       

cycle1 23162.984 62       

cycle2 24640.857 62       
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Diagram 2: pain severity in the experimental and control groups at baseline 

Diagram 3: pain severity in the experimental and control groups in Cycle 1 
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Diagram 4: pain severity in the experimental and control groups at Cycle 2 

 
Discussion and Conclusion  
The results revealed that fennel, compared to 
placebo, significantly reduces the severity of 
dysmenorrhea in cycles 1 and 2. These results are 
consistent with those of other studies [48, 32, 33, 
35, 42, and 49]. Although the definite cause of 
primary dysmenorrhea is unknown, an accepted 
theory about its cause is the overproduction of 
prostaglandins [50]. Thus, its treatment should be 
planned in reducing the production of 
prostaglandins [51]. Also, the use of a drug that 
has antispasmodic properties is effective in 
reducing pain since prostaglandin causes uterine 
smooth muscles to contract and cause colic pain 
[52]. The results revealed that the severity of 
dysmenorrhea after treatment was significantly 
different in the two groups, so fennel extract 
reduced the severity of dysmenorrhea. The 
possible mechanism of action of fennel may be 
secondarily related to its spasmolytic, which is due 
to the structural similarity of Anthole found in 
fennel with dopamine, which binds to dopamine 
receptors and reduces pain [39, 53]. Moreover, 
according to the studies conducted in this regard, 
fennel essential oil can inhibit uterine smooth 
muscle contractions caused by oxytocin and 
prostaglandin E2, and thus, it can reduce pain 
[54]. 
Xu et al. (2020) showed that the duration and 
severity of pain were reduced in the intervention 
group compared to the control [48]. Abdollahi et 
al. (2018) showed that in Cycle 1 after treatment, 
the use of fennel increased menstrual bleeding in 
the intervention group compared to the control 
group. However, it had no significant effect on 
menstrual bleeding in cycle 2 after treatment [55]. 
Bokaie, M., Enjezab et al. (2017) examined one of 

the side effects of fennel. They studied 59 female 
students and showed that fennel did not cause a 
significant difference in the overall level of 
menstrual bleeding compared to the control group. 
[56].  
Delaram & Sadeghian (2007) showed that both 
plants can reduce the severity of dysmenorrhea. 
However, fennel showed a better performance 
than Tarhana [32]. A systematic review and meta-
analysis in 2020 revealed that fennel is as 
effective as conventional drug treatments in 
reducing primary dysmenorrhea. Also, 3 studies 
investigated its adverse side, and only one study 
reported a partial adverse side [49]. Another study 
by Momenzadeh et al. (2017) reported that the 
reduction in the severity of pain in one month was 
significant in both intervention groups. However, 
no significant difference was observed between 
mefenamic acid and fennel in reducing pain and 
they reduced the pain equally [57]. 
Research limitations 
The present study investigated the severity of pain 
in women with primary dysmenorrhea. One of the 
limitations of the present study was the lack of 
investigation of other symptoms related to primary 
dysmenorrhea and related variables such as 
duration and severity of bleeding. Thus, it is 
recommended to investigate the mentioned 
factors in future studies. Also, the use of a 
convenience sampling method and examination of 
dysmenorrhea women in a clinic in Tehran makes 
it difficult to generalize the results to other 
women. Therefore, it is necessary to conduct more 
studies in this field to increase the generalizability 
of the data. 
Conclusion 
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The present study investigated the effect of fennel 
on the severity of primary dysmenorrhea. The 
results revealed that fennel can reduce pain in 
women with primary dysmenorrhea compared to 
placebo. This study suggests that women with 
primary dysmenorrhea can benefit from fennel as 
an effective and safe treatment. However, more 
studies with a higher sample size are needed to 
investigate the variables of this study. 
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