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Abstract

Background: Generalized anxiety disorder (GAD) is known as the most prevalent anxiety disorder. Saffron has been previously
approved as an effective adjuvant therapy in depression and might alleviate GAD symptoms.
Methods: In the current double blind randomized controlled trial, 40 patients with mild to moderate GAD, diagnosed according to
the diagnostic and statistical manual of mental disorders-V (DSM-V) and received sertraline were randomly assigned to the saffron
receiving group (450 mg, n = 20) or placebo taking patients (n = 20). Interventions were administered as an add-on therapy to
sertraline on a daily bases for 6 weeks. In addition to assessing anthropometric, demographic data, and dietary intakes of patients,
a 14-item Hamilton anxiety rating scale (HAM-A) was used to assess the effect of treatment.
Results: The mean (SD) of age was 29.65 (8.45) and 32.40 (6.74) years in the Saffron and placebo groups, respectively. Applying AN-
COVA models adjusted for age, baseline energy intake, HAM-A total score, and weight changes from baseline to the 6th week, showed
that at the end of the 6th week, saffron treated patients had a significantly lower mean HAM-A score compared to placebo group (2.95
vs. 5.05; P value = 0.005). Furthermore, within the group analysis it was shown that the total HAM-A score significantly declined in
both groups (P value ≤ 0.000). Measuring changes in the HAM-A total score, relative to the baseline, following adjustment of AN-
COVA models, showed that saffron was more effective than the placebo in reducing the mean HAM-A score of patients (-17.25 ± 2.67
vs. -15.35 ± 2.30; P value = 0.029). The side effects were tolerable and did not result in discontinuation of the supplementation.
Conclusions: Saffron as a sertraline add-on therapy may attenuate GAD symptoms. However, more randomized clinical trials with
a larger sample size and longer duration of follow-up are needed to confirm this effect.
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1. Background

One of the most prevalent anxiety disorders in the
general population and medical settings is generalized
anxiety disorder (GAD) (1, 2). GAD manifestations includ-
ing constant fears and worries about dangers for family
members’ life, job, economic status, and health problems
should last for at least 6 months to make the diagnosis.
In addition, there are some physical symptoms related
to GAD that can improve the diagnosis such as dizziness,
paresthesia, flashes, tension in muscles, sensation of exter-

nal object in the throat, having pain in the chest, not have
concentration, dryness in the mouth, augmented heart
rate, gastrointestinal as well as respiratory disturbances,
and having problem sleeping (1). Currently, the preva-
lence of GAD has been estimated to be 1.6% to 5.0% in the
general population and 2.8% to 8.5% in medical settings
(2, 3). Based on the report of a recent study in Kashan,
Iran from 2008 to 2009, GAD was the most prevalent sub-
set of anxiety disturbances with a prevalence rate of 7.2%
among psychotic patients (4). The exact etiology of GAD is
not fully understood. However, studies pointed to genetic,
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psychological, and neurobiological factors. Among the
neurobiological factors, the disorders in GABAergic neuro-
transmitters can be mentioned (5, 6). Although serotonin-
norepinephrine reuptake inhibitors (SNRIs), selective sero-
tonin reuptake inhibitors (SSRIs), and pregabalin are first-
line therapies for GAD, about half of the patients did not
show the predicted results (1, 6). Moreover, the side ef-
fects related to some anxiolytic drugs impose an adverse
impact on treatment adherence. The unsatisfactory ef-
ficacy of pharmacological treatment, particularly when
long term tolerability and remission rate were considered,
encouraged non-pharmacological approaches as an adju-
vant therapy (6).

Crocus sativus L. stigma, commonly known as saffron,
is a perennial stemless herb of the Iridaceae family that is
widely cultivated in Iran and other countries such as India
and Greece (7, 8). In traditional medicine, saffron stigma is
used for anxiety, depression, and insomnia (7, 9, 10). Five
randomized clinical trials (RCT) reported that stigma and
hydro-alcoholic extract of Crocus sativus can significantly
attenuate symptoms of depression in patients with major
depressive disorders (8, 11-16). In 3 of the mentioned clini-
cal trials, short-term administration of hydro-alcoholic ex-
tract of Crocus sativus L appeared to be as efficient as flu-
oxetine (8, 13, 16) and imipramine (11). These outcomes be-
came more interesting with regard to saffron’s notable tol-
erability and safety profile. It seems that 2 major compo-
nents of saffron, safranal, and crocin block the reuptake of
serotonin, norepinephrine, and dopamine (7, 14). As saf-
fron has previously been approved as an effective therapy
in depression and when compared to SSRIs (13, 14, 16), it
might alleviate GAD symptoms as well. In the two only pre-
clinical studies, saffron and saffron preparations showed
anxiolytic effects and also increased the total sleep time (17,
18). Since up to the best of our knowledge no human stud-
ies have assessed the therapeutic effect of saffron as an ad-
juvant therapy in GAD patients, we designed the current
study.

2. Methods

2.1. Study Participants

In the current randomized double-blind clinical trial,
40 GAD patients between the ages of 18 and 55 years who
were referred to a private referral psychiatric clinic were
recruited with stratify sampling. Patients were diagnosed
with GAD according to diagnostic and statistical manual of
mental disorders-V (DSM-V) criteria (19), based on Hamil-
ton anxiety rating scale (HAM-A) scores of 18 - 24 (mild to
moderate anxiety) (20). Exclusion criteria included preg-
nancy and lactation, receiving antipsychotic medications

in a month prior to the recruitment, drug abuse, and suf-
fering from other psychological disorders (e.g. bipolar dis-
order, schizophrenia, mood disorders; based on the di-
agnosis of our study psychologist or having a registered
medical history or using specific medications). Written in-
formed consent was obtained from all patients. The pro-
tocol for this project has been approved by our university
and the trial was registered in clinicaltrials.gov (ID num-
ber: NCT02800733).

2.2. Intervention

At recruitment, weight, height, body mass index, gen-
eral physical examination, 3day food recalls, and 14-items
Hamilton anxiety questionnaire were recorded. This semi-
structured interview was used to determine the patient’s
anxiety level (20). Anxiety levels based on this scale ranged
from 18 to 25 for mild to moderate and 25 to 30 for moder-
ate to severe anxiety.

Furthermore, patients were randomly allocated to the
saffron and placebo group using random blocks. Patients
in the saffron group consumed a 500 mg-capsule contain-
ing 450 mg saffron on daily bases for 6 weeks in addition
to sertraline (50 mg). Patients in the placebo group re-
ceived a 500-mg capsule of starch with the same proto-
col. Patients were visited at the end of the 3rd as well
as 6th week and 3day food recall and HAM-A total score
were recorded. To exclude the effect of nutrients, which
might affect GAD, 3days of food recall including 1 holyday
were recorded at each visit. The daily intake of energy, car-
bohydrate, fiber, total fat, saturated fatty acids, monoun-
saturated fatty acids (MUFA), polyunsaturated fatty acids
(PUFA), cholesterol, vitamin E, C, and B group, selenium,
zinc, and iron were measured using food recalls using
Nutritionist-4 Software. The adherence to treatment was
measured by counting the returned unused capsules at the
end of the 3rd and 6th week. Patients with less than 70%
adherence were excluded. The patients were asked not to
change their dietary habits and physical activity level. Pa-
tients were also asked to report any unexpected side effects
to the psychiatrist of our team by phone call throughout
the study. Changes in total HAM-A score was considered as
treatment effects.

2.3. Statistical Methods

The sample size calculation was done considering α =
0.05, β = 0.2, power = 80%, and S = 5. Under these assump-
tions, at least 15 subjects in each group were determined
to be necessary to demonstrate a significant difference be-
tween placebo and saffron groups. After checking for the
normality of data using Kolmogorov-Smirnov test, inde-
pendent sample t-test, and Mann-Whitney U test were ap-
plied to compare normally and non-normally distributed

2 Arch Neurosci. 2017; 4(4):e14332.

http://archneurosci.com/


Jafarnia N et al.

variables at each visit between saffron treating and placebo
receiving groups, respectively. For categorical data, differ-
ences between groups was determined using Fisher’s Ex-
act Test. Repeated measures test was used to assess within
group changes between baseline, 3rd, and 6th week visit
in each group. Analysis of covariance (ANCOVA) was used
to assess the total HAM-A score differences between the 2
studied groups at each time point after adjusting for age,
baseline energy intake as well as HAM-A total score, and
weight changes from baseline to the 6th week. P-value less
than 0.05 were considered as significant. All tests were 2-
tailed. SPSS 21 (SPSS, Chicago, IL) was used to analyze the
data.

3. Results

In each group, 13 women and 7 men were recruited. Fig-
ure 1 presents the flow diagram of the studied participants.
The mean (SD) of age was 29.65 (8.45) and 32.40 (6.74) years
in the Saffron and placebo groups, respectively (Table 1). At
baseline, no significant differences were noted in age, gen-
der, and marital status between the 2 studied groups (Table
1).

Table 1 also shows the dietary intakes of the study par-
ticipants. When comparing the 2 studied groups, baseline
dietary intakes were similar, except for the estimated daily
median intake of omega-3 fatty acids, which was signifi-
cantly higher in the saffron group (0.62 g/day) compared
to placebo group (0.46 g/day) (P value = 0.038 for between
groups comparison; Table 1).

Table 2 presents the comparison of changes in weight
and BMI during the study period. Comparing the 2 groups
at each time point of the study does not show any signif-
icant differences in these anthropometric characteristics
(Table 2). However, the results within group comparisons
demonstrate a significant increase in the weight and BMI
of the participants. Changes in mean weight and BMI, rel-
ative to baseline, were +1.09 kg and + 0.38 kg/m2 in the in-
tervention group and +1.03 kg + 0.39 kg/m2 in the placebo
receiving group, respectively (P value ≤ 0.000 for within
group comparisons; Table 2).

No significant difference in total HAM-A score was
observed between saffron treated and placebo receiving
groups at baseline (Table 3). The mean HAM-A score in saf-
fron treated patients significantly declined from 20.20 at
baseline to 8.65 at the end of the 3rd week and 2.95 at the
end of 6th week. Furthermore, the mean HAM-A score of
the placebo groups were 20.40, 10.20, and 5.05 at baseline
and at the end of the 3rd and 6th week, respectively (P value
≤ 0.000 for within group comparisons; Table 3 and Fig-
ure 1). Applying ANCOVA models adjusted for age, base-
line energy intake, and HAM-A total score, as well as weight

Table 1. Baseline Characteristics and Selected Nutrient Intakes of the Study Subjects
in the Two Studied Groupsa

Variable Saffron Group (n
= 20)

Placebo Group (n
= 20)

P Value

Genderb 1.000

Female 13 (65.0) 13 (65.0)

Marital Statusb 0.748

Single 7 (35.0) 8 (42.1)

Married 13 (65.0) 11 (57.9)

Agec 29.65 (8.45) 32.40 (6.74) 0.262

Total daily
caloriec , kcal/d

2838.02 (1210.96) 2733.50 (570.27) 0.730

Total daily
proteinc , g/d

106.00 (68.00 -
402.00)

106.50 (66.00 -
165.00)

0.355

The total daily
carbohydratec ,
g/d

244.30 (90.7 - 1505) 207.25 ( 121.60 -
476.30)

0.665

Total daily fat, g/d 61.00 (35.00 -
360.00)

61.00 (34.00 -
102.00)

0.253

Total fiberc , g/d 29.24 (14.59) 26.24 (5.26) 0.396

Total daily
cholesterolc , g/d

431.60 (142.10) 477.06 (105.98) 0.259

Saturated fatty
acidsd , g/d

18.41 (9.01 - 152.68) 15.67 (9.47 - 32.69) 0.265

Fatty acids with a
double bondd ,
g/d

18.72 (9.03 - 154.79) 15.39 (8.90 - 32.41) 0.102

Omega-3 fatty
acidsd , g/d

0.62 (0.18 - 27.45) 0.46 (0.20 - 0.77) 0.038

Omega-6 fatty
acids, g/d

15.61 (3.75 - 58.40) 9.98 (4.09 - 26.60) 0.108

Vitamin Ed , mg/d 6.90 (4.56 - 29.09) 6.97 (4.27 - 14.01) 0.967

Vitamin Cc , mg/d 99.96 (35.88) 87.56 (26.16) 0.219

Iron intaked ,
mg/d

25.35 (12.00 -
125.40)

23.58 (15.50 - 34.16) 0.314

Seleniumd , mg/d 0.17 (0.10 - 2.01) 0.16 (0.10 - 0.53) 0.883

Zincd , mg/d 14.70 (8.02 - 276.46) 13.98 (7.99 - 20.36) 0.231

Thiamin, mg/d‡ 3.10 (1.39 - 26.75) 3.04 (1.93 - 4.89) 0.989

Riboflavind ,
mg/d

2.02 (1.29 - 27.08) 1.82 (1.01 - 3.29) 0.414

Niacind , ‡mg/d 27.47 (17.48 - 94.69) 31.11 (16.93 - 47.39) 0.862

Vitamin B6d ,
mg/d

2.09 (1.19 - 8.54) 2.16 (1.32 - 3.68) 0.820

Folatec , µg/d 685.97 (240.82) 657.52 (191.91) 0.682

Cobalaminc , µg/d 4.07 (2.18) 3.18 (1.33) 0.128

Pantothenic
acidc , mg/d

7.01 (2.28) 7.78 (2.34) 0.296

Biotinc , µg/d 20.65 (7.62) 24.10 (10.21) 0.233

aValues are expressed as No. (%), mean (SD) or median (minimum-maximum)
when applicable.
bBetween groups comparisons were made using Fisher’s Exact Test.
cIndependent samples T test.
dMann-Whitney U test.

changes from baseline to the 6th week, for the between
group comparisons, showed that after three weeks of inter-
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Assessed for eligibihty (n = 80)
Enrollment

Randomized (n = 40)

Excluded (n = 40)
- Not meeting inclusion criteria (n = 23)
- Declined to participate (n = 8)
- Other reasons (n = 9)

Allocated to intervention (n = 20)
- Received allocated intervention (n = 20)

Allocated to intervention (n = 20)
- Received allocated intervention (n = 20)

Lost to follow-up (give reasons) (n = 0) Lost to follow-up (give reasons) (n = 0)

Analysed (n = 20)
Men = 7
Women = 13

Analysed (n = 20)
Men = 7
Women = 13

Allocation

Follow-Up

Analysis

Figure 1. CONSORT Flow Diagram of Studied Participants

Table 2. Changes from Baseline in Anthropometric Measurements of the Study Subjects in the Two Studied Groupa , b

Variable Group Base Line 3rd Week 6th Week Changes from Baseline to 6th
Week

P Valuec

BMI

Saffron Group (n = 20) 26.33 (5.12) a 26.45 (5.14) a 26.70 (5.04) a + 0.38 (0.44) 0.000

Placebo Group (n = 20) 25.49 (5.90) a 25.61 (5.90) b 25.88 (5.88) a,b + 0.39 (0.52) 0.000

P Valued 0.634 0.635 0.637 0.918

Weight

Saffron Group (n = 20) 69.37 (12.45) a 69.74 (12.64) a 71.89e (13.71) a +1.09 (1.21) a 0.000

Placebo Group (n = 20) 71.30 (16.80) a 71.63 (16.67) b 72.33 (16.44) a,b +1.03 (1.37) a 0.000

P Valued 0.687 0.694 0.929 0.865

aValues are expressed as mean (SD).
bAlphabets represent significant differences between each variable and two other variables, calculated by Bonferroni test (post-hoc).
cWithin group comparisons were made using Repeated Measure ANOVA.
dBetween groups comparisons were made using Independent samples T test.
eP value < 0.05 considered as significant.

vention there was no significant difference in HAM-A total
score between the 2 studied groups. However, at the end
of the 6th week saffron treated patients had a significantly
lower mean HAM-A score compared to placebo group (2.95
vs. 5.05 P value = 0.005; Table 3 and Figure 2).

Measuring changes in the HAM-A total score relative
to baseline and following adjustment of ANCOVA models
for age, weight changes from baseline to 6th week, and
energy intake at baseline, demonstrated that saffron was
more effective than placebo in reducing the mean HAM-A

total score of the study participants (-17.25 ± 2.67 vs. -15.35
± 2.30, P value = 0.029; Table 3 and Figure 2).

Figure 2 provides the time related reduction in the
mean HAM-A score of the 2 studied group at each time
point after the intervention.

Regarding assessing the adverse effects of the interven-
tion, 4 patients of the saffron group reported side effects in-
cludes constipation (1 patient), polydipsia (1 patient), and
headache (2 patients). The side effects were tolerable and
did not result in discontinuation of the supplementation.
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Table 3. Changes from Baseline in HAM-A Scores of DSM-IV GAD Diagnosed Patients in the Two Studied Groupa , b

Variable Group Base Line 3rd Week 6th Week Mean (SD) Changes from
Baseline to 6th Week

P Valuec

Total HAM-A Score

Saffron Group (n = 20) 20.20 (19.20 - 21.19) a 8.65 (7.34 - 9.95) a 2.95 (1.98 - 3.91) a -17.25 (2.67) 0.000

Placebo Group (n = 20) 20.40 (19.74 - 21.05) a 10.20 (8.92 - 11.47) a 5.05 (3.92 - 6.17) a -15.35 (2.30) 0.000

P Value 0.921d 0.172e 0.005d , f 0.029d

Abbreviations: DSM-V, diagnostic and statistical manual of mental disorders-V; GAD, generalized anxiety disorder; HAM-A, Hamilton anxiety scale.
aValues are expressed as unadjusted mean (95%CI).
bAlphabets represent significant differences between each variable and two other variables, calculated by Bonferroni test (post-hoc).
cWithin group comparisons were made using Repeated Measure ANOVA.
dBetween groups comparisons were made using ANCOVA models adjusted for age, energy intake at baseline, and weight changes from baseline to 6th week.
eBetween groups comparisons were made using ANCOVA models adjusted for age, baseline energy intake and HAM-A total score and weight changes from baseline to
6th week.
f P value < 0.05 considered as significant.

Figure 2. Changes from Baseline in HAM-A Scores of DSM-V GAD Diagnosed Patients
in the Two Studied Group

Duration of Study

Base Line After 3 Weeks After 6 Weeks

P-Value = 0.005
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Data are shown as adjusted mean and 95%CI for age, baseline energy intake and HAM-
A total score, and weight changes from baseline to 6th week, using ANCOVA. Hamil-
ton Anxiety Scale (HAM-A), Diagnostic and Statistical Manual of Mental Disorders-V
(DSM-V), Generalized anxiety disorder (GAD).

4. Discussion

The results of the present study showed that 6 weeks
of treatment with saffron as an adjuvant therapy to ser-
traline improved GAD significantly, which is in accordance
with the results of the previously performed animal stud-
ies (17, 18). Experimental evidence indicated to the anxi-
olytic effect the crocin (17, 21). In a study carried out in
mice, low doses of the aqueous extracts of saffron (56 and
80 mg/kg) and safranal (0.15 and 0.35 mL/kg) caused anx-
iolytic like effects, not different from that of diazepam (3
mg/kg), explained by increment in the time spent in the
open arms of an elevated plus maze (18). Administration
of aqueous extracts of saffron (1 - 10 mg/kg), and crocin (1
- 10 mg/kg) reduced stress-induced anorexia in the mice

without influencing the plasma corticosterone levels (22).
These results suggest an anti-stress effect of saffron and
crocin. Furthermore,our results are in accordance with the
results of studies, which compared saffron with SNRIs in
mild to moderate depression (11, 13, 16). For example, in a
6-week randomized controlled trial study, the effect of 30
mg per day of saffron administration on 30 depressed pa-
tients was compared with 100 mg per day of imipramine.
It was reported that saffron as an antidepressant agent can
be as effective as imipramine (11). Additionally, compar-
ing the antidepressant effect of 30 mg per day of hydro-
alcoholic extract saffron with 20 mg per day of fluoxetine
on 30 patients during a 6-week trial showed the same re-
sults (16). In addition, the administration of saffron petal
15 mg 2 times a day demonstrated the same antidepressant
effect as fluoxetine 10 mg 2times a day after 8 weeks (13).
The neurobiological factors include disturbances of var-
ious neurotransmitter systems (serotonin, epinephrine/
nor epinephrine, GABA) are thought to be potential etio-
logical factors for GAD and other anxiety disorders (1, 23).
Thus, the observed effect might be explained by the affin-
ity of saffron components including crocetin and crocin
to glutamate receptors, which resulted in increased glu-
tamate neurotransmission and subsequent improvement
of major depressive disorder signs (7, 11, 24). In a study
on male Wistar rats, intraperitoneal injection of different
doses of saffron aqueous extract (50, 100, 150, and 250
mg/kg) have been shown to increase brain dopamine level
in a dose-dependent manner. The concentration of gluta-
mate has also demonstrated to be increased after injection
of the 250 mg/kg (highest dosage) of saffron aqueous ex-
tract (25).

The potential effects of saffron on improving a wide
range of mental diseases have been confirmed. Owing
to the crucial role of disturbed neurotransmitters such
as glutamate, GABA, 5-HT and dopamine in the pathogen-
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esis of anxiety disorders, the main constituents of saf-
fron safranal and crocin can be effective in improving
the disorders mainly through suppressing the reuptake
of monoamines including norepinephrine, serotonin, and
dopamine. The other main effects of this medicinal plant
in enhancing mental disorders are as follows: GABAer-
gic and serotoninergic effects, suppressing N-methyl-D-
aspartate (NMDA), suppressing monoamine oxidase, mod-
ifying neural and endocrine system, as well as inhibiting
the increase in corticosterone levels in plasma due to ac-
celerated stress levels (24, 26-29).

It is interesting to note that there was a similar slight
trend in increasing BMI and body weight in saffron treated
and placebo taking groups in current study. A possible ex-
planation for this might be that all studied patients were
taking sertraline as their main anxiolytic drug. It has been
reported that long term taking of the drug may result in
slight weight gain as a side effect (24, 30).

The limitations of our study include a slightly short du-
ration in addition to ethical constraints that was not possi-
ble to assess the effects of saffron alone -without sertraline
or any other prescribed medication- on GAD. Furthermore,
the study was limited to the patients who received sertra-
line. However, in order to exclude the effect of medication,
we had to choose one drug for all patients.

4.1. Conclusions

Our data showed the beneficial effects of saffron as an
add-on therapy to sertraline for GAD patients. However,
more randomized clinical trials with larger sample size
and longer duration of follow-up are needed to confirm
this effect.
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