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Background: Saffron is a well-known spice and herbal medicine whose health benefits and therapeutic effects have been widely
studied. Also, its properties in exhilarating and boosting brain power have been emphasized in Persian medicine. Since few
studies have been performed on the saffron effects in healthy people, this study intends to evaluate its effects on promoting
happiness and quality of life in healthy adults.

Material and Methods: Fifty-two healthy adults were randomly allocated to two groups in an equal ratio. 75 mg saffron powder
was prescribed for intervention groups twice a day for two weeks, and the other group received a placebo. The Oxford happiness
questionnaire (OHQ) and 36-item Short Form Survey (SF-36) scores were evaluated as outcome measures. Also, their body
temperature, blood pressure, heart rate and respiratory rate were compared.

Results: Fifty patients completed the study. The two groups were similar in demographic characteristics and mental health
assessed by 28-item General Health Questionnaire (GHQ-28). After the intervention, no significant difference was observed
between the two groups in terms of the SF-36 questionnaire variables. Although the happiness questionnaire scores in both groups
improved significantly, the difference between the saffron and placebo groups was insignificant. Moreover, changes in blood
pressure, body temperature, heart rate, and respiratory rate were not significantly different within and between groups.

Conclusion: The study showed that daily consumption of 0.15 g of saffron for two weeks in healthy individuals did not change
their quality of life and happiness scores compared to the placebo group. This dose of saffron was well tolerated without any
serious adverse effects.
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INTRODUCTION

Depression is a common mental disorder affecting approximately 5% of adults worldwide. The depressive disorder has a wide
range that varies in severity and pattern of episodes (1). Subthreshold depression is characterized by the incidence of 2 to 4
criteria depression symptoms for 2 weeks or more, as opposed to major depression, which needs 5 to 9 symptoms. Despite the
prevalence of subthreshold depression among adolescents, few studies have been performed, with mixed results (2, 3). According
to recent research, antidepressants are mainly inefficient as compared with placebo in individuals with subthreshold to mild
depression (4). The effectiveness of psychotherapy has been shown in such cases (5). To the best of the authors' knowledge, an
effective and suitable natural remedy for improving subthreshold depression or low mood in a healthy population has not been
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approved thus far.

Saffron (Crocus sativus L.) is a valuable medicinal plant and a popular and expensive spice. Its benefit for general health,
cardiovascular system, neuropsychological condition, and aging-related disorders have been confirmed (6, 7). The effectiveness
of saffron for both major depression as well as mild to moderate depression have shown by several meta-analyses of clinical
studies (8, 9).

Historically, saffron has a great association with Persian culture and has spread from Iran to China and India (7). Persian medicine
(PM), one of the oldest traditional medicine systems in the world, may be considered a treasure trove of effective experiences in
the prevention and treatment of various diseases (10). Clinical studies have proven the effects of many PM therapeutic strategies
in recent years (11-13). The use of saffron has a long history in Iran, and PM scholars have discussed its properties for over a
thousand years in ancient resources (13). According to PM literature, saffron temperament is warm and dry. In general, various
properties have been attributed to saffron in PM literature, such as diuretic, astringent, maturative, resolvent, modifier, and tonic
(14). Being an exhilarant or "mofarreh™ agent seems to be among the most important properties mentioned for saffron ( it means
that saffron can improve mood and induce positive sensations such as happiness, fun, enjoyment, delight, and vitality) (15)

Given that a wide range of seemingly healthy people in society suffers from a lack of vitality and energy or chronic fatigue (16),
some safe and natural remedies proposed by PM may be considered a good solution for decreased social vitality, increasing
productivity in the active forces of society. Although the effectiveness of Crocus sativus L. for mild, moderate, and major
depression has been proved by many trials, few studies have been done on the effect of saffron on improving subthreshold
depression and low mood in healthy people. Thus, the current study aims to evaluate the saffron supplementation effect on
promoting happiness and quality of life in healthy adults.

MATERIALS AND METHODS
Participants

Eligible volunteers were healthy adults who met the inclusion criteria as follows: age of 20-60 years, no depression (scoring less
than 7 in the depression section of the 28-item General Health Questionnaire (GHQ-28), referred to as healthy people; groups
are matched in terms of scoring), no pregnancy or breastfeeding, and informed consent.

Volunteers with at least one exclusion criterion were not included in the trial. Exclusion criteria were improper medication use,
the occurrence of side effects, unwillingness to continue participating in the study, and the occurrence of pregnancy. Also, if any
clinically significant deterioration occurred in the baseline medical condition, the patient would have been excluded.

The participants underwent a primary clinical assessment comprising medical history, and demographic data were recorded.
They were also initially screened by GHQ-28 to rule out those with depression or other mental disorders (anxiety, somatic
symptom, social dysfunction). The validity of the Persian version of GHQ-28 was defined (17). The personal information of
participants will be recorded by main researcher and will be kept confidential before, during, and after the trial.

Clinical Trial Registration Code: IRCT20200813048396N1 (https://fa.irct.ir/trial/53148).

Ethical Approval: Research followed guidelines of the Declarations of Helsinki for humans. The trial was authorized by the
Ethical Committee of Shahed University (IR.SHAHED.REC.1399.051, 1399.4.21).

Capsules Preparation and Blinding

Saffron, consisting of the powdered dry stigma of Crucus sativus L., was used as an herbal drug in the intervention group. This
is the accepted name, according to the plant list (www.theplantlist.org), belonging to a species in the genus Crocus and family
Iridaceae. It was purchased from Tarvand Saffron Co. and was standardized based on safranal, crocin, and some other parameters
according to national saffron standard 259-2 (18). The herbal drug was 500 mg hard gelatin capsules containing 75 mg saffron
powder plus 425 mg bread powder. Similar capsules were filled with 500 mg bread powder to be used as a placebo. Both saffron
and placebo capsules were packaged similarly. Their appearance was identical except for a private code on the label of the
container. An independent pharmacist prescribed the saffron and placebo capsules, and the identification codes were kept
confidential until the end of the study.

Study Design and Interventions

The current study was a two-week, double blind randomized placebo controlled clinical trial, conducted in several outpatient
clinics in Tehran, Iran, during June 2021 to February 2022.

Outcome Measures
Happiness and quality of life scores were the main outcomes evaluated in this study and the Oxford happiness questionnaire
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(OHQ) and 36-item Short Form Survey (SF-36) were measuring tools.

RESULTS

Out of 60 volunteers who participated in the study, 52 people met the inclusion criteria and allocated to groups. Finally, fifty
people completed the trial. The flow diagram is shown in Fig. 1.
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Fig. 1. CONSORT flow diagram of trial
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As shown in Table 1, both groups are similar in terms of demographic data including age, gender and mental health (P>0.05).

Table 1: The demographical variables and General Health sub domains at the start of study

Categorical variables Group P-value
Saffron Placebo
(n=24) (n=26)
N % N %
Gender Female 21 87.5% | 20 76.9% | 0.467
Man 3 125% | 6 23.1%
Age <30 5 20.8% | 8 30.8% | 0.408
31-40 8 33.3% | 12 46.2%
41 -50 9 375% | 5 19.2%
51> 2 83% |1 3.8%
Continues Variables Mean | SD Mean | SD P-value
General Health Questionnaire | Somatic symptoms | 6.75 | 2.21 6.96 | 2.65 0.899
Anxiety/insomnia | 6.25 | 2.57 6.12 | 2.23 0.845
Social dysfunction | 6.92 | 2.38 6.42 |1.81 0.381
Depression 6.58 1.1 7 1.66 0.304
Total 26.5 |6.13 26.5 | 5.46 0.907

The SF-36 questionnaire was used to evaluate the quality of life parameters. Table 2 presents the results of the intervention for

the studied variables.
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At the beginning of the study, the two groups were similar in terms of the SF-35 questionnaire parameters (physical functioning,
role limitation owing to emotional problems, role limitations due to physical health, fatigue/energy, emotional well-being, pain,
social functioning, and general health) (Table 2). After the intervention, although the changes in some variables were significant
in each group compared to the baseline, they were not enough to make a significant difference between groups (P>0.05).

Table 2: The result of SF36 questioner between two groups during study time

Variables Group | Time Diff P-value
Pre Post (Post- With in | Between
Mean | SD Mean | SD Pre)
Physical functioning Saffron | 85.83 14.27 | 88.13 | 17.43 | 2.3 0.268 0.796
placebo | 89.04 9.90 |92.12 | 7.90 | 3.08 0.040
P-value | 0.561
Role limitations due to physical health Saffron | 71.88 33.23 | 88.54 | 20.82 | 16.66 0.024 0.748
placebo | 78.85 28.89 | 87.50 | 21.51 | 8.65 0.112
P-value | 0.558
Role limitations due to emotional | Saffron | 61.11 45.75 | 79.17 | 33.78 | 18.06 0.047 0.974
problems placebo | 76.92 30.94 | 89.74 | 18.30 | 12.82 0.029
P-value | 0.382
Energy/fatigue Saffron | 66.04 15.81 | 71.25 | 1548 | 5.21 0.074 0.644
placebo | 62.88 13.65 | 68.27 | 13.34 | 5.39 0.019
P-value | 0.526
Emotional well-being Saffron | 74.50 12.75 | 75.17 | 14.35 | 0.67 0.878 0.261
placebo | 70.92 13.97 | 7492 | 1053 | 4 0.059
P-value | 0.446
Saocial functioning Saffron | 72.40 19.50 | 83.33 | 19.03 | 10.93 0.009 0.936
placebo | 70.19 19.39 | 79.33 | 17.66 | 9.14 0.008
P-value | 0.663
Pain Saffron | 72.71 21.38 | 80.52 | 17.05 | 7.81 0.106 0.750
placebo | 79.13 17.46 | 83.27 | 15.19 | 4.14 0.070
P-value | 0.312
General health Saffron | 73.33 15.86 | 78.54 | 13.87 | 5.21 0.138 0.658
placebo | 73.65 11.10 | 78.85 | 952 | 5.2 0.013
P-value | 0.837
Total Saffron | 74.42 14.48 | 81.22 | 13.80 | 6.8 0.002 0.977
placebo | 77.11 10.59 | 82.82 | 8.15 |5.71 0.004
P-value | 0.580

According to Table 3, before the intervention, the two groups were not significantly different in terms of happiness scores.
Although the scores in both groups improved significantly after the intervention, the difference between groups was not
significant (P=0.069).

Table 3: The happiness questionnaire scores of saffron and placebo groups
Group | Time Diff P-value
Pre Post (Post-Pre) | With in | Between
Mean SD Mean | SD
Saffron | 79.63 1455 | 83.13 | 1381 | 35 0.008 0.069
placebo | 73.23 12.44 | 80.62 | 1251 | 7.4 <0.001
P-value | 0.101

Table 4 presents the measured values of some biological parameters related to the studied cases before and after the intervention.
According to this table, before and after the intervention, no significant difference was observed between the groups concerning
systolic and diastolic blood pressure, body temperature, heart rate, and breath rate per minute in the participants.
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Table 4: The result of systolic blood pressure, diastolic blood pressure, pulse rate, body temperature and respiratory rate of two
groups before and after intervention

Variables Group | Time Diff P-value
Pre Post (Post-Pre) | With in | Between
Mean | SD Mean | SD
Systolic blood pressure | Saffron | 113.38 | 11.71 | 114.75 | 10.54 | 1.37 0.317 0.992
placebo | 113.04 | 10.28 | 114.81 | 11.39 | 1.77 0.301
P-value | 0.861
Diastolic blood pressure | Saffron | 73.30 846 | 7413 |830 |0.83 0.558 0.658
placebo | 73.58 9.37 | 7381 |852 |0.23 0.646
P-value | 0.802
Pulse rate Saffron | 81.79 10.73 | 80.38 | 11.30 | -1.41 0.307 0.082
placebo | 80.88 10.11 | 8212 | 7.70 | 1.24 0.165
P-value | 0.697
Body temperature Saffron | 36.80 0.19 |36.84 | 052 |0.04 0.806 0.596
placebo | 36.92 0.34 [36.97 |0.24 |0.05 0.572
P-value | 0.119
Respiratory rate Saffron | 15.67 331 |[17.33 | 241 | 166 0.021 0.272
placebo | 15.92 347 1646 |230 |0.54 0.308
P-value | 0.937
DiscussION

This 2-week, randomized, double-blind, placebo-controlled trial indicated that 150 mg/day supplementation of powdered saffron
in healthy adults was related to improved happiness scores and quality of life parameters; however, changes were not
significantly different from placebo. Also, no significant changes in body temperature, blood pressure, heart rate, and respiratory
rate were observed in the intervention group.

Many clinical trials have confirmed the efficacy of saffron for anxiety and mild to moderate depression (9). Also, in healthy
people, reduced depression, improved mood, and happiness after saffron supplementation has been reported in some studies (19,
20).

Kell et al. evaluated the saffron effect in healthy adults using 22 and 28 mg of standardized saffron stigma extract (affron®)
daily. According to the HPLC-PAD/MS analysis result, affron® contained 0.03% safranal, 3.99% crocin, and 1.41% total
phenolic compound. This four-week study showed that 28 mg/day of the saffron extract significantly reduced negative mood
and symptoms associated with stress and anxiety in healthy participants. PANAS questionnaires, DASS-21 scale, Sleep Quality
Index (PSQI), and POMS (primary outcome measure)were measuring tools (19).

However, in another study using the same dose of the saffron extract (28 mg/day of affron®) for 6 weeks in healthy, active
adults (engaged in nonprofessional but moderate-to-intense aerobic exercise for at least three times per week), no significant
difference was observed in the parameters evaluated by Profile of the Mood States, Physical Activity Enjoyment Scale, and
Patient-Reported Outcomes Measurement in the saffron group as compared with the placebo group. Further, sleep quality, heart
rate variability (HRV), and resting heart rate did not change significantly. The plasma concentration of BDNF, oxytocin, and
neuropeptide A did not change either. (20). Similar to the present research, the saffron supplementation had no significant effect
on the findings in this study.

Hormonal differences affecting the examined parameters were discussed by Lopersi et al. as a potential reason for the
insignificant outcomes. Due to the different effects of saffron on sex hormones, the study results were significant in men but not
women in the statistical analysis by sex.

Similarly, since the present study was based on the data obtained from the participants, most of whom were female (82.2%), the
insignificant changes in the parameters in the intervention group as compared with the placebo group may be partially due to
the lesser effect of saffron in women as supposed by the above study. In this regard, several animal studies have reported the
saffron impact on sex hormones (21-23) ; also, the relationship between mood and sex hormones is well-known. (24, 25).
Therefore, the lack of equal gender distribution of the participants in the current study may be a factor affecting the response to
saffron consumption.

In a recent study by Jackson et al., which examined the effects of 30 mg/day of saffron extract compared to a placebo for 8

weeks in healthy subjects, reduced depression scores, improved social communication, and increased resilience against stressed-

related mental disorders were reported. The participants in the study were selected among healthy persons with low mood and

subclinical anxiety. They also evaluated the effect of saffron in response to psychological stressors. Chronic effects of saffron

were measured by a questionnaire battery [Including Profile of Mood State-2, (POMS)], and acute effects in response to stressor
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were measured by HRV (26).

The previously mentioned studies have used saffron extract. Considering the use of saffron powder in the present study, it is not
practical to simply match the dose and compare the effects with earlier studies. Also, the outcomes and measurement tools in
these studies are different, making comparison difficult.

According to another study that investigated the effects of consuming 150 mg of saffron powder along with resistance training
(RT) for 6 weeks, the level of happiness and the serum concentration of 2-Arachidonoylglycerol (2-AG), Anandamide (AEA),
B-endorphin (beta-endorphin), serotonin, dopamine, and tryptophan were improved (27). Although this research is similar to the
current study in terms of saffron powder consumption, it is different in terms of the dosage, as well as being accompanied by
RT and using a visual analog scale instead of OHQ for happiness evaluation. On the other hand, in the mentioned study, the
mental health and depression level of the participants was not evaluated before the intervention. However, the measurement of
neurotransmitters showed lower baseline levels of serotonin and dopamine in the saffron group, which could be a reason for the
lower happiness among its members, unlike the present study, where the baseline happiness scores were slightly higher in the
saffron group.

Jackson et al. selected healthy participants among people with low mood or subclinical anxiety, while in the present study, as
can be seen in the baseline, the happiness scores of both groups are high, and even the saffron group had higher scores than the
placebo group, although there was no significant difference. Also, in another study that reported a significant increase in the
scores of the OHQ after daily consumption of 30 mg of saffron for 4 weeks in postmenopausal women, the baseline mean
happiness scores in the saffron group were much lower compared to the present work (45.5 vs. 79.6) (28). Thus, possibly the
saffron effect in increasing happiness is greater in people with lower baseline happiness scores. No change in happiness scores
was observed in the saffron and placebo groups; thus, happiness possibly was at high levels already, leading to "ceiling effects"
(29).

In the PM resources, "mofareh™ drugs such as saffron are defined as remedies for removing grief and inducing happiness.
However, they are recommended along with other therapeutic measures to improve lifestyle (e.g., nutrition modification,
exercise, and correction of psychological factors). This view is in line with some recent studies, showing that saffron
supplementation enhances the RT effects in healthy people (27).

Therefore, it seems that the efficacy of saffron in improving happiness is more obvious in mild to moderately depressed patients
or in healthy people with low mood or subthreshold depression. Overall, as shown in similar studies, the use of the saffron
supplement, if combined with other methods such as exercise or psychotherapy, has a significant effect on promoting happiness
in healthy people with a low mood. However, it seems that short-term consumption of low doses of saffron alone in healthy
people with relatively high happiness scores does not have a significant effect.

Two cases of headache were the only side effects reported due to this intervention. Presenting a novel idea in natural remedies
for improving subthreshold depression, studying a dose of saffron not evaluated so far on the happiness of healthy people, and
showing the absence of serious adverse effects in its two-week use are some positive points of this study.

The current study had several limitations, which possibly affected the observed findings, one of which was its short duration
(two weeks); in other similar studies, the duration of the interventions was from 4 to 8 weeks. Another limitation was that the
participants' happiness scores were high, i.e., they were happy within the normal range. Therefore, based on the “ceiling effect,”
the impact of the intervention with saffron supplementation in increasing happiness may be much lower than in the cases with
participants with low happiness or mood. This justifies further research to investigate saffron supplementation in healthy people
with low happiness scores.

The subjective nature of the assessed outcomes and lack of quantitative parameters evaluated by the laboratory may be
considered another limitation. Further studies with proper duration, follow-up, and larger sample size are suggested.

CONCLUSION

The current study showed that consumption of 75mg/day of powdered saffron for two weeks in healthy persons with high
happiness scores did not significantly change their quality of life and happiness scores as compared with the placebo group. This
dose of saffron was well tolerated with few adverse effects.
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