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Introduction
Premenstrual dysphoric disorder (PMDD) 
affects 3%–5% of reproductive age 
females.[1,2] This cyclic disorder is defined 
as recurrent mental symptoms, including 
emotionally lability, depressed mood, 
aggression, and irritability occurring within 
the luteal phase of the menstruation cycle.[3] 
These females are struggling with reduced 
quality of life due to the negative impacts 
of PMDD on the social, interpersonal, and 
occupational aspects of life.[4,5]

The prevalence of PMDD in the community 
of Iran is compatible to other studies 
worldwide, as it is estimated that 2.3% of 
them are resenting from severe symptoms 
identified as PMDD.[6]

As PMDD has a multifactorial nature, 
various etiologies have been reported, but 
it is not fully defined. The cyclic nature of 
PMDD has deviated the scientists toward the 
role of a sudden decrease in progesterone 

Address for correspondence: 
Dr. Fatemeh Rajabi, 
Department of Psychiatry, 
Isfahan University of Medical 
Sciences, Isfahan, Iran. 
E‑mail: fara860@yahoo.com

Received: 10 March 2020
Revised: 21 June 2020
Accepted: 22 July 2020
Published: 30 October 2020

Abstract
Background: Selective serotonin reuptake inhibitors are among the most common agents have 
been used for the treatment of the premenstrual dysphoric disorder (PMDD); however, due to the 
diversity in the outcomes and adverse effects, efforts are in progress to find an agent with maximal 
efficacy and minimal adverse effects. Saffron is an herbal agent consisted of ingredients shown 
to act as an antidepressant, pain tranquilizer, and antioxidant. In the current study, it is aimed 
to assess the efficacy of saffron on PMDD treatment. Materials and Methods: In the current 
randomized controlled trial, 120 females with the diagnosis of PMDD were randomly allocated 
to three groups of treatment with fluoxetine (20 mg, twice daily), saffron (15 mg, twice daily) or 
placebo for 2 weeks in the luteal phase of two menstruation cycles. Daily record of severity of 
problems (DRSP) and Hamilton questionnaires had been filled before the interventions and then 
following the treatment cessation. The questionnaires’ scores and drug‑related adverse effects 
were compared among the studied groups. Results: Post‑intervention assessment of three groups 
revealed significant improvement in all of the treatment approaches in terms of DRSP and Hamilton 
assessments (P < 0.001). Although DRSP assessments showed remarkable superiority of saffron 
to placebo (P = 0.027), Hamilton evaluations showed insignificant differences among the three 
interventions (P > 0.05). Fluoxetine posed a significantly higher rate of adverse effects as compared 
to the other agents (P = 0.01). Conclusion: Based on the findings of this study, saffron was an 
efficacious herbal agent for the treatment of PMDD with minimal adverse effects.
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level in the luteal phase for this syndrome.[7] 
Besides, numerous studies have represented 
that the changes in serotoninergic 
cascade in the central nervous system 
are responsible for PMDD symptoms.[8,9] 
Other theories about the etiology of PMDD 
include the probable effect of decreased 
progesterone on neurotransmitters such as 
gamma‑aminobutyric acid or serotonin, 
the influences of increased prolactin, or 
oversensitization to the prolactin, abnormality 
in the hypothalamic‑pituitary‑adrenal axis 
or alteration in glucose metabolism such as 
insulin resistance.[10‑12]

Selective serotonin reuptake 
inhibitors (SSRIs) are the most common 
regimens used for PMDD treatment 
shown to affect varieties of PMDD‑related 
complications, including physical 
symptoms, psychosocial performance, 
work preferences and quality of life, 
positively.[13‑15]
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There are studies in the literature representing the role 
of herbal therapies on the relief of the PMDD‑related 
symptoms. Even an American study has shown that up 
to 80% of American females prefer using herbal agents 
merely or in combination with other chemical agents 
for PMDD.[16] Crocus sativus L, popularly known 
as saffron, has been shown to efficaciously improve 
mild‑to‑moderate symptoms of depression.[17‑19] In 
general, it is suggested that the main components of 
Saffron, crocin, and safranal can potentially inhibit the 
reuptake of dopamine, norepinephrine, and serotonin; a 
fact that ignited a theory about the use of saffron for the 
management of PMDD.(1)

Although the role of saffron for the treatment of depression 
has been well‑established, there are few studies assessing 
saffron efficacy for the treatment of PMDD. In the current 
study, we have aimed to compare saffron with fluoxetine 
as the most popular SSRI used for PMDD, for the 
management of this disorder.

Materials and Methods
Study population

This is a randomized clinical trial conducted on 120 
reproductive age females with the definite diagnosis 
of PMDD based on the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM‑5) in Alzahra 
and Khorshid Hospitals affiliated at Isfahan University of 
Medical Sciences from April 2017 to February 2018.

The diagnosis of PMDD based on DSM 5 in 
reproductive‑aged females (20–45 years old) with normal 
body mass index of 19.8–25, regular menstrual cycles 
of 21–35 days, and menstrual period of 3–10 days was 
considered as inclusion criteria.

Unmet criteria were considered as the recent use of 
antidepressants, contraceptives and vitamin supplements, 
pregnancy or lactation, or the incidence of misfortune 
events such as divorce or grief.

Patients who were not adherent to the study protocol, and 
who represented her reluctance for participation/continue 
the study were excluded from the study.

Isfahan University of Medical Sciences Ethics Committee 
approved the study protocol. Besides, it was approved 
by the Iranian Registry of Clinical Trials code number 
IRCT20180602039946N1. The study was entirely explained 
for the study population, and they were reassured about the 
confidentiality of their personal information; eventually, the 
written consent was obtained.

Interventions

The study population was recruited through convenience 
sampling. Then they were randomly divided into three 
groups of treatment with fluoxetine, saffron, and placebo 
using Random Allocation software; therefore, each of the 

cases was provided with a number allocated her to one of 
the groups.

The remedies were given to the patients in blinded capsules 
and by a nurse who was aware of the content of the 
capsules; therefore, the patients and the psychiatrist who 
interviewed and filled the questionnaires were blinded to 
the intervention.

The first group was treated with fluoxetine, 20 mg 
twice daily (Abidi Company, Tehran, Iran), the second 
group with saffron, 15 mg twice daily (Novin Saffron, 
Mashad, Iran),[20] and the third group with placebo made 
of starch similar in shape, color, and size with two other 
capsule made by Pharmacy Faculty of Isfahan University 
of Medical Sciences. In order to control the odor, all 
of the capsules were fragranced by saffron odor. The 
participants used the agents for 2 weeks in the luteal 
phase of the menstrual cycle. In this term, the treatments 
were administered during the luteal phase within 14 days 
before the expected day of the next menses and until the 
1st day of active bleeding. These treatment approaches 
performed for two menstrual cycles. All cases were 
recommended to initiate the treatments when their 
symptoms get started.

Primary outcomes

Age, marital status, educational level, medical history, and 
occupation were recorded in the study checklist for all of 
the study participants.

Hamilton and daily record of severity of problems (DRSP) 
were the means of assessing the participant’s severity of 
symptoms and then assessing the efficacy of treatments. 
The questionnaires had been filled before the interventions 
and then following the cessation of the interventions.

The adverse effects following the use of each agent, 
including gastrointestinal symptoms, headache, anxiety, 
insomnia, and increased menorrhagia, were recorded in the 
checklist as well.

Means of evaluation

Hamilton questionnaire is a means of assessing 
depression symptoms. It contains 21 questions with 
scorings of 0 as no symptom to 4 as severe symptoms. The 
score of 0–7 is defined as regular, 8–13 as mild, 14–18 
as moderate, 19–22 as severe, and >23 as very severe 
depression.[21,22]

Endicott et al. in 1996 presented the DRSP questionnaire. 
This questionnaire has the Cronbach’s alpha of 0.95 
and divides the symptoms into five subtypes of anxiety, 
depression, emotional, retention, and physical. The scoring 
system of the symptoms includes; no symptoms: Zero; 
notifying symptoms without chores interruption: (1) the 
presence of symptoms partially causing an interruption in 
the daily activity but not job absence: (2) and complete 
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interruption in daily activities: (3) The severity of the 
symptoms was scored from 7 days before the menstruation 
to at most 4 days following the bleeding. The scores of 
0–33 were defined as mild, 33–66 as moderate, and >66 as 
severe.[23,24]

A psychiatrist responsible for the study that was blinded 
to the therapeutic approach of each patient interviewed the 
participants and filled the questionnaires.

Statistical analysis

The obtained data were entered into the Statistical Package 
for Social Sciences (version 22, IBM Corporation, Armonk, 
NY, USA). The descriptive data were presented in mean 
and standard deviation, absolute numbers, and percentages. 
For inferential data, ANOVA, Tukey test, t‑test, ANCOVA 
test, and Chi‑square test were used. The P < 0.05 was 
considered as statistically significant level.

Results
In the current study, 120 females were randomly divided 
into three groups of treatment with fluoxetine, saffron, 
and placebo in three equal groups consisted of 40 
members [Figure 1].

The three assessed groups were similar in terms 
of demographics including age (P = 0.48), marital 
status (P = 0.49), educational level (P = 0.32), and 
occupation (P = 0.65). Detailed information is demonstrated 
in Table 1.

The assessment of DRSP revealed statistically 
significant differences among the groups before 
the interventions (P = 0.011) as the scores of the 
fluoxetine‑treated group were remarkably higher than 
placebo‑treated patients (P = 0.008). The covariance analysis 
for post‑intervention measurements showed significantly 
higher scores of placebo‑treated cases than saffron‑treated 
ones (P = 0.027). All of the three groups represented 
a significant decrease in their DRSP scores following 

the interventions as compared to the scores before the 
intervention initiation (P < 0.001). Hamilton assessments 
revealed insignificant differences among the groups both 
before and following the interventions (P > 0.05), while 
all of the three groups showed remarkably improved scores 
following the interventions (P = 0.001) [Table 2].

Table 3 demonstrates the DRSP and Hamilton scores 
regarding the classification of the tests into mild, moderate, 
and severe. Based on this table, the severity of DRSP 
scores was significantly different among the three groups 
before the interventions (P = 0.006). The fluoxetine‑treated 
group prominently presented a higher rate of severe 
symptoms before the interventions. The status of Hamilton 
scores severity was not statistically different among the 
groups before the interventions (P = 0.77), and also after 
the interventions (P = 0.16).

A comparison of the three groups in terms of the presence/
absence of intervention‑related adverse effects revealed 
a significantly higher rate of side effect occurrence in 
the fluoxetine group (P = 0.01). Besides, the detailed 
comparison of the side effects showed a remarkable 
difference between the groups (P = 0.01), as well [Table 4].

Discussion
PMDD is known as the severe course of PMS; based 
on DSM‑V is defined as the existence of one of the five 
affective symptoms, anxiety, irritability, marked anger, 
affective lability, and depressed mood, plus five or more 
symptoms related to mentioned affective manifestations.[25] 
Varieties of therapeutic approaches have been proposed 
for the treatment of PMDD, while due to the response 
rate or side effects of the therapeutic agents, the scientists 
are probing for the best approach. To the best of our 
knowledge, the present study is the first one assessing the 
use of saffron for the treatment of PMDD. In the current 
report, the studied groups were similar in terms of age, 
marital status, educational level, and occupation; therefore, 

Table 1: Comparison of demographic information in the three assessed groups
Variables Saffron group (%) Fluoxetine group (%) Placebo group (%) P Test
Age 31.65±4.69 32.72±5.14 31.45±5.27 0.48 ANOVA
Marital status

Single 15 (37.5) 20 (50.0) 19 (47.5) 0.49 χ2

Married 25 (62.5) 20 (50.0) 21 (52.5)
Educational level

Primary school 0 (0.0) 1 (2.5) 1 (2.5) 0.32 Fisher’s exact test
Under diploma 7 (17.5) 7 (17.5) 7 (17.5)
Diploma 11 (27.5) 13 (32.5) 11 (27.5)
Bachelor of science 12 (30.0) 14 (35.0) 19 (47.5)
Master of science 10 (25.0) 5 (12.5) 2 (5.0)

Occupation
Homemaker 14 (35.0) 16 (40.0) 18 (45.0) 0.65 Fisher’s exact test
Employee 26 (65.0) 23 (57.5) 22 (55.0)
Self‑employed 0 (0.0) 1 (2.5) 0 (0.0)
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Figure 1: Consort diagram of the study

the demographic information may affect the intervention 
outcomes were similar among the studied population. 
Our findings represented the superiority of saffron to 
placebo in terms of DRSP, but Hamilton assessments. 
Besides, a comparison of saffron with fluoxetine, as one 
of the SSRIs routinely used for PMDD treatment,[26] 
revealed an insignificant difference. Further evaluations 
showed a significantly higher rate of adverse effects in the 
fluoxetine‑treated females than the other two groups.

Beiranvand et al. conducted a case–control study on 
females resenting from PMS. They prescribed 30 mg of 
extracted saffron once daily for two menstrual cycles versus 
placebo, and eventually found significant improvement 

in the severity of PMS symptoms for both of the groups, 
while the comparison of the cases and controls revealed the 
significant superiority of saffron to placebo.[27]

An earlier report by Agha‑Hosseini et al. in 2008, represented 
considerable symptoms improvement following the treatment 
either with placebo or saffron prescribed in 30 mg daily doses 
divided into two 15 mg capsules. The comparison of placebo 
with saffron showed remarkable superiority of saffron in both 
DRSP and Hamilton scoring systems.[20]

Serotoninergic system dysregulation in the luteal phase has 
been estimated to play the most significant role in the PMS 
presentations. In addition, there are studies in the literature 
representing the effect of sex hormones, progesterone in 
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particular, on the uptake, transport, binding, and turnover 
of serotonin. Therefore, most of the attention has been 
deviated toward the role of serotonin for the cyclic 
symptoms known as PMS or for severe cases as PMDD.[28,29] 
In this regard, there are studies in the literature showing the 
efficacy of saffron for the treatment of mild‑to‑moderate 
depression;[17,19] even the study of Akhoundzadeh et al. 
showed insignificant difference between imipramine as one 

of the most common agents for the treatment of depression 
versus saffron considering response to the treatment.[18] The 
safranal and crocin are the two ingredients extracted from 
saffron shown to play the antidepressant effects of this 
herbal agent through serotoninergic system pathways.[30]

The pain relief by the saffron has been well‑established 
in the controlling of labor pain and renal colic, as well.[31] 
Besides, it has been shown that saffron can be as effective 

Table 2: Comparison of daily record of severity of problems and Hamilton scores before the interventions and after 
the intervention among the studied population

Variables Saffron group Fluoxetine 
group

Placebo 
group

P P (between saffron 
group versus 

group fluoxetine)

P (between saffron 
group versus 

placebo group)

P (between fluoxetine 
group versus group 

placebo)
DRSP

Before intervention 52.76±10.30 56.43±10.90 49.60±8.76 0.011 0.23 0.33 0.008
After intervention 29.66±16.52 35.05±15.21 33.46±15.50 0.022 0.99 0.02 0.08
Change −22.59±11.40 −21.45±12.20 −15.30±11.70 0.022 0.91 0.027 0.076
P <0.001 <0.001 <0.001

Hamilton
Before intervention 10.50±2.02 10.78±1.47 10.60±1.41 0.75 0.74 0.96 0.88
After intervention 5.46±2.97 6.72±2.98 6.80±2.81 0.095 0.18 0.13 0.99
Change −4.97±2.46 −4.02±2.24 −3.71±2.62 0.080 0.23 0.08 0.85
P <0.001 <0.001 <0.001

DRSP: Daily record of severity of problems

Table 3: Comparison of the three interventions regarding the severity of daily record of severity of problems and 
Hamilton scores

The severity of the symptoms Saffron group (%) Fluoxetine group (%) Placebo group (%) P Test
DRSP before the interventions

Mild (0‑33) 0 (0.0) 0 (0.0) 0 (0.0) 0.006 χ2

Moderate (33‑66) 33 (82.5) 27 (67.5) 38 (95.0)
Severe (>66) 7 (17.5) 13 (32.5) 2 (5.0)

DRSP after the interventions
Mild (0‑33) 25 (67.6) 15 (41.7) 19 (54.3) 0.18 Fisher’s exact test
Moderate (33‑66) 11 (29.7) 20 (55.6) 15 (42.9)
Severe (>66) 1 (2.7) 1 (2.8) 1 (2.9)

Hamilton score before intervention
Regular (0‑7) 2 (5.0) 1 (2.5) 0 (0.0) 0.77 Fisher’s exact test
Severe (8‑14) 38 (95.0) 39 (97.5) 40 (100.0)

Hamilton score after interventions
Regular (0‑7) 29 (78.4) 21 (58.3) 22 (62.9) 0.16 χ2

Severe (8‑14) 8 (21.6) 15 (41.7) 13 (37.1)
DRSP: Daily record of severity of problems

Table 4: Comparison of drug-related adverse effects in the study population
Variables Saffron group, n (%) Fluoxetine group, n (%) Placebo group, n (%) P Test
Adverse effects (no/yes) 32 (80)/8 (20) 19 (47.5)/21 (52.5) 25 (62.5)/15 (37.5) 0.01 χ2

Type of adverse effects
None 32 (80.0) 19 (47.5) 25 (62.5.5) 0.01 Fisher’s exact test
Gastrointestinal symptoms 2 (5.0) 8 (20.0) 9 (22.5)
Headache 0 (0.0) 3 (7.5) 3 (7.5)
Anxiety 0 (0.0) 4 (10.0) 1 (2.5)
Insomnia 1 (2.5) 3 (7.5) 0 (0.0)
Increased menorrhagia 5 (12.5) 3 (7.5) 2 (5.0)
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tranquilizer, antispasmodic, and anxiolytic agent as 
benzodiazepines.[32,33] Flavonoids and carotenoids are the 
other ingredients derived from saffron with antioxidant 
effect through the trapping of free radicals and prevention 
from prostaglandin production; therefore, in addition to 
the antioxidant nature, other features of saffron use may 
be attributed to these ingredients.[34,35] Summing mentioned 
features up together shows the values of saffron for the 
treatment of PMDD.

In summary, by consideration of two aspects, symptom 
relief, and adverse effects, we found saffron to be 
as effective as fluoxetine, and superior to placebo. 
Nevertheless, the small size of the studied population 
and the short duration of the study are the limitations of 
our study for the generalization of the outcomes. Further 
studies are strongly recommended.

Limitations

There may be some confounding lifestyle‑related variables 
that are neglected in assessing the efficacy of each regimen 
in the management of PMDD; therefore, further detailed 
information about the number of deliveries, age of puberty 
and type of contraception may lead to more valuable 
results. Another limitation of our study is failure to follow 
the patients to assess the agents’ duration of effectiveness. 
Therefore, further studies are recommended.

Conclusion
Based on the findings of this study, saffron was an 
efficacious herbal agent for the treatment of PMDD with 
minimal adverse effects.
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