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LITERATURE REVIEW

Saffron as a Treatment for Mild to Moderate Depression:
A Revision of Current Literature

Samera A. Khalil

Mild to moderate depression (MMD) is becoming a health burden due to its increasing prevalence. Current treatment
options are not effective in all patients. Hence, researchers have studied herbal options. It has emerged in research
that saffron can be used for the treatment of MMD due to its anti-depressant properties. This literature review
focussed on the treatment of MMD by comparing saffron to placebo and current antidepressants. Overall, research
has shown that saffron reduces depression rating scores, but little is known about its safety and toxicity. Thus, this
literature review concluded that there is inconsistent evidence to recommend saffron for the treatment of MMD.
Further research is of high clinical need to resolve the growing burden of MMD.
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Depression is a mental illness that significantly reduces
the quality of life of patients, affecting on average 3.3 out
of every 100 people in England (National Health Service
[NHS] Digital, 2014). It leads to negative feelings,
impacting on patients’ social, emotional, and
psychological well-being (Wells & Fisher, 2015).

Currently, there are a wide range of options for
treating MMD. Although cognitive behaviour therapy
(CBT) is considered the gold standard (Beck & Dozois,
2011), it can be a few months before patients have their
first CBT appointment and hence, antidepressants are
routinely prescribed by GPs (David, Cristea, & Hofmann,
2018). Interestingly, CBT was not recommended by the
National Institute for Health and Care Excellence (NICE)
approximately ten years ago (NICE, 2018). This reflects
that guidelines can change drastically in the light of new
robust research (Beck, 2011). Although CBT improves
Hamilton Depression (HAM-D) scores of most patients,
some argue that CBT does not address the underlying
causes of depression and is associated with high rates of
non-adherence (Lepping, 2017).

Antidepressants such as selective serotonin reuptake
inhibitors (SSRIs) can take four to five weeks to have an

effect, and ineffectiveness in 30 to 40% of patients may
lead to non-adherence (Rang, Ritter, Flower, &
Henderson, 2016). Therefore, treatments for depression
are an area of high clinical need because it places a huge
burden on the healthcare services, as seen in Figure 1,
due to increasing service demands and hospitalization
(McCrone, 2008).

There is a need for a novel treatment that effectively
treats MMD with less extensive side effects. Saffron
(crocus sativus), a herbal medicine, falls into the category
of complementary and alternative medicines (CAMs), due
to its healing properties (Moazen-Zadeh et al., 2017), and
has emerged as a possible emerging treatment for MMD.
The study of herbal psychopharmacology, including
saffron, has become increasingly significant in clinical
investigations (Shafiee, Arekhi, Omranzadeh, & Sahebkar,
2018). The principles of CAMs are similar to that of NHS
principles. They are as follows (Novey, 2000):

First identify and treat the root causes.
Prevention is better than cure.

Teach the patients healthier alternatives.
Do no harm to the patient.

Treat the patient as a whole.

CAMs uses the healing power of nature.
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Figure 1
Cost of depression from 2007 and predicted costs until
2026 (McCrone, 2008)
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Note. Depression is an expensive disease and the cost figures are expected
to continue rising. In 2007, the overall cost of depression in the UK was £1.7
billion. By 2026, this figure is expected to rise to £3 billion (McCrone, 2008).

It is important to offer patients a choice in terms of
orthodox and non-orthodox treatments. CAMs ensure
that patients are at the centre of treatment, just like the
NHS principles (Novey, 2000).

For many years, depression has been thought to be
caused by an imbalance in neurotransmitters, which are
the targets of antidepressants (Katzung, Masters, &
Trevor, 2012). However, it has emerged that depression
has a more complex pathophysiology, suggesting that this
may be the reason for the ineffectiveness of current
antidepressants (Hasler, 2010). Although depression is
associated with a reduction in the production of
monoamines such as serotonin, it has emerged that
oxidative stress and antioxidant defense mechanisms are
prevalent in depression (Krishnan & Nesler, 2008).
Consequently, Saffron and its constituents (Figure 2) have
been found to have antioxidant and neuroprotective
properties (Liakopoulou-Kyriakides & Kyriakidis, 2002).

Saffron consists of four major compounds: Crocin;
Picrocrocin; Crocetin; Safranal. These major components
of saffron inhibit the reuptake of dopamine,
norepinephrine and serotonin. Saffron works by altering
monoamine signaling and thus, increasing the
neurotransmitter levels in the brain, reducing symptoms
of depression (Gohari, Saeidnia, & Mahmoodabadi,
2013). The purpose of this literature review is to critically
analyse research that has investigated the potential of
saffron as an alternative therapy for MMD. Due to the
extensive side effect profile of current therapies, the
emergence of saffron as a potential treatment for MMD
seems promising.

Figure 2
Crocus sativus plant (Bouvier, Isner, Dogbo, & Camara,
2005)

Methodology and Search Criteria

Keywords used when selecting research papers in
Summon, PubMed and Google Scholar were: “crocus
sativus”, “saffron” and “mild to moderate depression”.
These keywords were chosen so that selected trials
remain focused on the main aim of this literature review.
Personal bias was avoided by verifying findings in a wide
range of sources, which increased confidence in the
research  findings (Swanson & Halton, 2005).
Confirmation bias was avoided by critically analyzing
quantitative data in every study and reporting findings
(Fforde, 2017). Trials that were not peer-reviewed were
excluded from this review. Trials conducted between
2004-2019 satisfied the research analysis. There were no
relevant studies found after 2019. However, the extent of
the oldest trial’s relevance since publication (2004) is an
element of debate.

Results
Trials for saffron have been conducted mainly in Asia,
where saffron is readily available. B.A. Akhondzadeh et al.
(2008) studied the efficacy of saffron petal versus stigma
for MMD. This trial lasted six weeks and it was found that
both had similar efficacy. There was no statistical
difference between both stigma and petal of saffron (p =
0.810). The results of this trial were significant and made
an original contribution in providing a way forward for
future studies of saffron. They focused on saffron petal
instead of stigma because petals are cheaper, more
readily available, and just as efficacious as stigma and
therefore would be of greater economic interest for
research groups and pharmaceutical companies.
Double-blind randomised controlled trials (RCTs) were
conducted by Mazidi et al. (2016) and Moshiri et al.
(2006). Both RCTs studied the efficacy of saffron



compared to placebo. Mazidi et al. (2016) used Beck’s
Depression Inventory (BDI) as a primary outcome
measure (Beck, 2011), whilst Moshiri et al. (2006) used
HAM-D scores (Bech, 2006). Both studies had a 10% drop-
out rate, with 36 and 54 patients participating in Moshiri
et al. (2006) and Mazidi et al’s (2016) studies
respectively. Mazidi et al. (2016) found a significant
difference between saffron and placebo (p = 0.001).
Moshiri et al. (2006) observed eight side effects, which
were not statistically significant between both groups (p
values ranged from 0.400—1.00). Both studies concluded
with a high need of larger sample sizes for increasing
validity of future studies. The results, however, were of
clinical significance, supporting the findings of B.A.
Akhondzadeh et al. (2008). The results provided an
original contribution in suggesting that saffron is much
more effective than placebos in reducing depression.

A meta-analysis was recently conducted by Yang, Fu,
Luo, Du, and Qui (2018). This further added weight to
Moshiri et al. (2006) and Mazidi et al.’s (2016) findings
through analysing the effects of saffron stigma versus
placebo in treating MMD. Saffron led to more
improvements in depression compared to placebo (p =
0.001). Results of this meta-analysis were more robust
compared to a meta-analysis conducted by Hausenblas et
al. (2013) because it involved fewer studies. Although CBT
is the first in line treatment for depression, saffron’s
efficacy in this meta-analysis reflects that it can be used
as an alternative first line treatment because CBT is
associated with high rates of non-adherence (Lepping et
al. 2017). Participants in this meta-analysis were of a
similar mean age (37.1 years). Therefore, it was not
possible to analyse the efficacy of saffron in different age
populations. Although seven significant studies were
included in this analysis, the sample size in each study
ranged from 30-66, which is very small compared to the
general clinical population. To address the research gap
of small sample sizes, more recently, Lopresti et al. (2019)
made a unique contribution to this research area by
studying 160 participants and found that saffron was
more effective at reducing depressive symptoms
compared to placebo (p = 0.001). These recent findings
are consistent with previous research and add weight to
the potential of saffron for the treatment of MMD.
However, despite the larger sample size, 160 participants
is still a small figure when compared to the general
population. But it is important to note that in this trial,
depressive symptoms improved only according to the
clinician-rated scale, not the self-rated scale. It is
important to interpret results with caution because it is
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worth considering whether the clinicians over-estimated
the effects or whether participants under-estimated their
improvements. Nonetheless, Lopresti et al. (2019)
demonstrated the importance of addressing gaps in
research through employing a higher sample size. Going
forward, it would be helpful for researchers to assess the
efficacy of saffron versus placebo over a longer period
(e.g., six months) instead of a few weeks.

Five double blind RCTs have studied the efficacy of
saffron compared to antidepressants. Four trials
compared saffron to the SSRI Fluoxetine. Noorbala et al.
(2005), Shahmansouri et al. (2014), and B.A.
Akhondzadeh et al. (2007) found that saffron had similar
therapeutic efficacy to Fluoxetine. There was no
significant difference between both groups (p = 0.710, p
= 0.620, p = 0.270, respectively). In all three studies,
saffron had a faster onset (one week), whereas Fluoxetine
took three or more weeks to show a therapeutic effect.
Future studies could potentially test different doses of
saffron so that its therapeutic efficacy at different doses
can be determined.

In contrast, Sahraian et al. (2016) found that saffron
was not effective in displaying antidepressant effects
when compared to Fluoxetine. This is a noteworthy
finding since the majority of the trials have found that
saffron was effective in treating depression. The results
collected by Sahraian et al. (2016) could be considered
anomalous and they could be explained by the following
methodological issues: they conducted the shortest trial
compared to other studies (four weeks), they also had the
smallest sample size (30 patients), they had the highest
patient drop-out rate (25%), and they did not specify
which extract of saffron was used.

S. Akhondzadeh et al. (2004) compared saffron to the
tricyclic antidepressant Imipramine in 30 patients. There
was no statistical significance between both treatment
groups (p = 0.090). Although the study sample was small,
there was no drop-out: 100% of the participants
completed the study, increasing its validity. However,
there was no placebo group for comparison and one dose
of each treatment modality was tested. Nonetheless, this
trial still holds clinical relevance because it shows that
saffron does still have a significant effect compared to
Imipramine at a particular dose. It is important to note
that this is the oldest trial that was conducted and
currently, Imipramine would be a second in line
treatment, prescribed by a psychiatrist instead of a GP, if
SSRIs are ineffective. Hence, whether this trial would still
hold relevance today is an element of debate. Table 1
summarises trials comparing saffron to antidepressants.



Table 1

Double-blind RCTs to study the efficacy of saffron compared to antidepressants

Noorbala et  Shahmansouri et B.A. Sahraianetal. S. Akhondzadeh
al. (2005) al. (2014) Akhondzadeh (2016) et al. (2004)
et al. (2007)
Study duration Six weeks Six weeks Eight weeks Four weeks Six weeks
No. of patients 40 40 40 40 30
recruited
initially
Drop-out rate 5% 20% 0% 25% 0%
(%)
No. of patients 38 32 40 30 30
till endpoint
Patientage Mean: 36.9 Range: 20-65 Range: 18-55 Range: 18-65 Range: 18-55
range
Saffron Stigma; Stigma; Petal; Not specified Stigma;
extract; Dose 30 mg/day 15 mg/day 15mg/day 30 mg/day
(mg/day)
Primary HAMD HAMD HAMD BDI HAMD
outcome
measure
Significance
between both 0.710 0.620 0.270 0.560 0.090
groups
(p values)

Note. Males and females were recruited in all trials. There was a
wide age range of patients recruited in the trials. However, the
sample sizes in all trials are small, which is a major limitation.
Adverse effects in all studies were milder for saffron than for
antidepressants, with the most common side effects of anxiety
and increased appetite. There was a higher rate of adverse
effects with antidepressants. The primary outcome measure
was changes in HAM-D scores, except for Sahraian et al., who
used BDI scores as a measure. Although both depression scales
have been widely researched and extensively used, BDI has been
criticized for not including vegetative symptoms of depression
(LaRue, 2013). They are both self-reported too, which adds an
element of bias (Hilsenroth et al., 2004). Therefore, these self-
reported assessments should be used cautiously.

Discussion

Recently, research has shown that saffron has the same
effect in reducing symptoms of major depressive disorder
when compared to Sertraline, an SSRI (Ahmedpanah et
al., 2019). Thus, the purpose of this literature review was
to evaluate whether saffron has potential as an

alternative treatment for MMD. MMD is a major health
concern because current treatments are only partially
effective, which places a huge burden on the NHS
(Independent Mental Health Task Force, 2016). It is
important to note that definitions and diagnostic criteria
for MMD vary across different diagnostic manuals and
within different versions of the same diagnostic manuals,
which could lead to possible limitations in treatments
(Mitchell et al., 2011). Results from clinical trials indicate
that using saffron petal and stigma as a treatment shows
greater short-term therapeutic efficacy than placebo and
similar  short-term  efficacy to pharmacological
antidepressants. Only Sahraian et al. (2016) found no
efficacy for saffron, but this trial had many
methodological issues, with no other trial supporting its
findings. HAM-D scores or BDI scores were used as
primary outcome measures in all trials, except Lopresti et
al’s (2019), which used the Montgomery-Asberg



Depression Rating Scale (MADRS). Self-reported rating
scales do not address the underlying pathophysiology of
MMD and Lopresti et al. (2019) addressed this gap by
using MADRS, which is a clinician-rated depression scale.

Although results from these clinical trials look
promising, a great depth of further research is required.
Sample sizes in the studies were small with frequent
drop-outs, reflecting the need for larger sample sizes to
increase validity of evidence. The clinical trials only tested
one dose each (ranging from 15-30 mg per day) of saffron,
the studies were short term (ranging from four-twelve
weeks), and there was no follow-up. It should also be
noted that the saffron capsules in Moshiri et al.’s (2006)
trial contained lactose. Lactose allergies were not
accounted for in the study, possibly contributing to side
effects, and only one dose of saffron was used (it was also
not specified which part of saffron each dose contained).
Further robust clinical trials are warranted to address
these gaps so that we can learn more about the safety,
toxicity, adverse effects, and exact mechanism of action
of saffron. Thus, this review has demonstrated that
currently, it is not possible for saffron to be integrated
into mainstream healthcare because patient safety would
be at risk, since little is known about its pharmacokinetics
(Singer & Adams, 2014).

It is important to note that these trials have been
conducted in Asia, rather than the UK. It is impossible to
apply these findings directly to the UK, because the
demographics are different. Furthermore, there is a
reducing stigma of mental health in the UK, compared to
Asia (Lauber & Rossler, 2007). This could affect the results
obtained because depression is seen as a huge social
stigma in Asia (Lauber & Rossler, 2007).

Conclusion and Recommendations

Novel treatments for MMD are an area of high clinical
need because current treatments are only partially
effective (Feldman, 2017). Saffron is not currently
recommended by NICE because it is driven by systematic
reviews and a robust evidence base, which saffron lacks
(Lopresti & Drummond, 2014). Saffron petal would be
practical to integrate into mainstream healthcare for
treatment of MMD because it is easily obtainable and
cheaper than stigma (Sarris & Mischoulon, 2017). Despite
this, it can be questioned whether the NHS has money to
fund research in this area when other issues, such as high
service demand for emergency care, are more pressing
(Pope et al., 2017). Introduction of new therapies does
not come from the NHS, but from other private
companies, so this raises the question of whether the

NHS would give saffron any priority (Mossialos et al.,
2018). Nonetheless, there is a strong need for large-scale
robust RCTs and systematic reviews to be conducted in
the UK to relieve the burden of MMD on the NHS
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