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Abstract

Context: Saffron, as a medicinal plant, is widely used to treat various diseases, especially among women. Therefore, this study was
conducted to review the studies on the impact of saffron on premenstrual syndrome (PMS), labor, childbirth, and menopause.
Methods: This systematic review, based on the PICO process, systematically searched PubMed, Scopus, Cochrane, Embase, Web of
Science, Science Direct, Google Scholar, Research Gate, and Persian databases, such as Scientific Information Database (SID) and Ma-
giran, until February 2023. The search was based on a search strategy. Strategy search included keywords saffron OR Crocus sativus
Linn. OR safranal OR crocin using AND premenstrual syndrome, postpartum depression, pregnancy anxiety, pregnancy depression,
menopause, perimenopause, labor pain, childbirth, active labor phase, delivery, episiotomy, and pregnancy. Of 164 articles, 20 ran-
domized controlled trials with a score of 3 and above based on the Jadad scale entered the study.
Results: The results showed that saffron has positive effects on labor and childbirth, including improvement of Bishop’s score, labor
progress, reduction of fatigue and labor pain intensity, and episiotomy healing. Additionally, it can improve mood and psychologi-
cal symptoms of menopause and PMS. The results of two studies showed that saffron has an effect on postpartum depression.
Conclusions: Saffron is suggested as a medicinal plant that can help improve women’s complications. However, due to the lim-
ited number of studies, it is recommended to carry out further studies without the limitations of previous studies before applying
saffron in clinical medicine.
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1. Context

Herbal medicine, which has focused on herbal materi-
als for the treatment of diseases, has grown in recent years
due to relative safety. Saffron (Crocus sativus L.) is among
the important plants used as a medication for several cen-
turies in different parts of the world, such as India, China,
Spain, Italy, Greece, and Iran (1).

Saffron (Crocus sativus L.) has strong antioxidant prop-
erties. Crocin, crocetin, and safranal are the main active
ingredients of saffron (2, 3). In addition, saffron contains
more than 150 volatile and aroma-yielding compounds
and many non-volatile active components, such as polysac-
charides and carotenoids, including zeaxanthin, lycopene,
and beta-carotene (4). Regarding the important role of ox-
idative stress in many diseases, considerable interest has
been shown in the potential role of saffron supplementa-
tion as a treatment for some diseases (3).

Saffron and its extract are applied in traditional

medicine as a sedative, analgesic, antiemetic, anti-cramp,
and antidepressant. Moreover, saffron with hypnotic and
anticonvulsant effects has been used as a medicine to
treat menstrual irregularities and some other disorders
(2). In traditional medicine, it is claimed that saffron
stimulates menstruation and can be used as an emmena-
gogue in amenorrhea. Saffron can relieve spasmodic pains,
cause miscarriage, and stimulate abortion (5). Saffron,
through its antidepressant properties, has the potential to
enhance mental health (6). In traditional Indian medicine
(Ayurveda), saffron is considered an adaptogen, which in-
creases body resistance to stress, including trauma, anxi-
ety, and fatigue (2).

Regarding the high prevalence of reproductive disor-
ders and due to the high cost and side effects of treat-
ment by chemical drugs in these patients, numerous stud-
ies have been performed on the effect of medicinal plants
on the treatment of reproductive system disorders.
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2. Objectives

Due to the general attention and popularity of medic-
inal plants, especially saffron, among women, numerous
studies have been performed on the effect of saffron in
obstetrics and gynecology. Therefore, this study was con-
ducted to review the studies on the impact of saffron
on premenstrual syndrome (PMS), labor, childbirth, and
menopause.

3. Methods

This systematic review, based on the PICO process, sys-
tematically searched PubMed, Scopus, Cochrane, Embase,
Web of Science, Science Direct, Google Scholar, Research
Gate, and Persian databases, such as Scientific Informa-
tion Database (SID) and Magiran, until February 2023. The
search was based on a search strategy. Strategy search
included keywords saffron OR Crocus sativus Linn. OR
safranal OR crocin using AND premenstrual syndrome,
postpartum depression, pregnancy anxiety, pregnancy de-
pression, menopause, perimenopause, labor pain, child-
birth, active labor phase, delivery, episiotomy, and preg-
nancy.

The inclusion criteria were clinical trial studies related
to the title of this article published in Persian and English.
The animal studies or articles for which the full text was not
available were excluded. For study selection and data ex-
traction, initially, a list of all articles found in the databases
based on the search strategy and keywords was prepared.
The researchers reviewed the titles of the obtained arti-
cles, and duplicates were removed. Then, the titles and
abstracts of the remaining articles were carefully studied,
and irrelevant articles were removed. Finally, the full texts
of 20 related articles were reviewed, and appropriate arti-
cles were selected. All the steps of extraction and review
of sources were taken by two researchers independently to
prevent bias. In cases of disagreement between the two re-
searchers, the article was reviewed by a third person.

In the next step, the information of the selected stud-
ies, including the first author’s name, article title, year of
study, year of publication, place of study, sample size, study
population, type of intervention, comparison group, main
results, and side effects, were recorded in a pre-designed
form as a result of the intervention. The quality of the arti-
cles was evaluated using the Jadad scale (Table 1). The qual-
ity assessment of the included articles was carried out us-
ing the Jadad scale, consisting of four criteria, including
the possibility of bias, randomization, patient follow-up,
and blinding. This criterion’s minimum, maximum, and
total scores are 1, 2, and 5, respectively. Data analysis was
performed qualitatively (7).

4. Results

From a total of 164 articles, 128 studies were excluded
after review (Figure 1). Finally, 20 randomized controlled
trials (RCTs) were included in this study. Table 2 shows the
details of the selected articles.

Among these 20 studies, 19 RCTs were conducted in
Iran and 1 in Australia within 2007 - 2023. Most studies (n =
13) used saffron as capsules (two studies as pills, two stud-
ies as syrup, one study as a topical cream, and two other
studies in combination). In 17 studies, the control group re-
ceived a placebo. Fluoxetine was given to the control group
only in three studies. Among the studies, nine, five, four,
and two studies applied saffron for labor and childbirth,
during menopause, for PMS, and for postpartum depres-
sion, respectively.

4.1. Use of Saffron in Labor and Childbirth

Nine studies are related to using saffron in labor and
childbirth. Some of these studies assessed the effect of saf-
fron on the length of labor, and the results of all these stud-
ies showed that saffron is effective in reducing the length
of the first, second, and third stages of labor (15-20). In
three of these studies, Bishop’s score was examined before
and after using saffron, indicating the effectiveness of saf-
fron in Bishop’s score (16, 17, 21) Bishop containing five cer-
vical characteristics (i.e., dilatation, effacement, position,
presenting part station, and consistency) is scored within
0 - 10 and is probably an effective factor in successful la-
bor induction (28). Pregnancy anxiety was assessed in five
studies (18-22), labor pain intensity in three studies (18, 19,
22), and labor fatigue in one study (20). The results of all
aforementioned studies showed that saffron could reduce
the mean of fatigue and pain intensity of labor compared
to the control group; however, contradictory findings were
reported in terms of pregnancy anxiety.

One study showed that a 20% saffron extract cream
could be effective for episiotomy wound healing and
wound edge continuity. There was a significant difference
between intervention and control groups in terms of epi-
siotomy location healing on the 7th and 14th days and the
continuous process of the wound edges on the 1st, 7th, and
14th days. There was no statistically significant difference
between the intervention and control groups in opening
the wound on the first day; nevertheless, a statistically sig-
nificant difference was observed between the two groups
on the 7th and 14th days (23).

4.2. Use of Saffron in Menopause

In two studies, which used saffron alone, the results
showed that saffron could improve mood and psycho-
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Table 1. Quality Assessment of Clinical Trial Articles Using the Jadad Scale

First Author, Year
Randomization or Appropriate Method Two-way Blinding Number of Dropouts and Causes of Dropouts

No Random
Allocation

(0)

Random
Allocation

Description (1)

Complete
Description of

Random
Allocation (2)

No Blinding
(0)

One-way
Blinding (1)

Two-way
Blinding (2)

No
Description

(0)

Mention the
Number of

Dropouts (0.5)

Complete
Description of the

Number of Dropouts
and Causes (1)

Tabeshpour, 2017 (8) * * *

Kashani, 2017 (9) * * *

Lopresti, 2021 (10) * * *

Kashani, 2018 (11) * * *

Ghorbani, 2019 (12) * * *

Mahdavian, 2019 (13) * * *

Taavoni, 2017 (14) * * *

Ghaderi, 2019 (15) * * *

Ali-Akbari-Sichani, 2020 (16) * * *

Sadi, 2016 (17) * * *

Ahmadi, 2017 (18) * * *

Mohammadierad, 2018 (19) * * *

Ahmadi, 2015 (20) * * *

Darooneh, 2018 (21) * * *

Azhari, 2014 (22) * * *

Mehrabi, 2015 (23) * * *

Pirdadeh Beiranvand, 2016 (24) * * *

Agha-Hosseini, 2008 (25) * * *

Rajabi, 2020 (26) * * *

Nemat-Shahi, 2020 (27) * * *

logical symptoms but had no effect on improving vaso-
motor symptoms, physical symptoms, or quality of life
(10, 11). In two other studies, saffron was used in com-
bination with other herbal remedies (e.g., ginger, fennel,
chamomile, Tribulus terrestris, or Cinnamomum). The re-
sults showed that treatment with saffron extract improved
the symptoms of menopause, including physical, psycho-
logical, and genital symptoms (13, 14). The results of one
study also showed that saffron could increase happiness in
menopause (12).

4.3. Use of Saffron in Premenstrual Syndrome

In two studies, the mean severity of PMS was lower in
the saffron group than in the control group, which used
a placebo (24, 25). Additionally, in one study, the mean
Hamilton depression score was lower in the saffron group
(25). However, the results were different in another study
that used fluoxetine for the control group. The mean sever-
ity of PMS in the saffron group was slightly different from
the fluoxetine group but lower than the placebo group.
Moreover, saffron was an efficacious herbal agent for treat-
ing the premenstrual dysphoric disorder with minimal ad-
verse effects (26). A study performed by Nemat-Shahi et al.
showed that using saffron in PMS reduced the symptoms,
such as abdominal bloating, depression, and mood swings
(27).

4.4. Use of Saffron in Postpartum Depression

Kashani et al. used saffron versus fluoxetine to treat
mild to moderate postpartum depression. They observed
no significant difference between the two groups in the
Hamilton Depression Rating Scale (HDRS) (P = 0.37). In the
saffron group, 13 patients (40.60%) experienced a complete
response (≥ 50% reduction in HDRS score), compared to 16
patients (50%) in the fluoxetine group. The difference be-
tween the two groups was not statistically significant (P
= 0.61). Therefore, Kashani et al. suggested saffron as a
safe herbal medicine for improving depressive symptoms
of postpartum depression (9). Another study showed that
daily use of saffron (30 mg), 8 weeks after treatment, de-
creased the severity of postpartum depression (P < 0.0001)
(8).

4.5. Adverse Effects

In the studies reviewed in this article, there was no ma-
jor adverse effect or death related to using saffron. Mild
side effects reported in various studies included weakness
and severe increase in fetal movements (21), lethargy and
redness in the face and limbs, heartbeat (15, 16), and nau-
sea (19, 21).
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Number of articles identified from 
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Figure 1. Flowchart of selection of included trials

5. Discussion

This study generally focused on articles on the effects
of saffron on PMS, labor, childbirth, and menopause. The
clinical evidence shows that consuming saffron in differ-
ent doses can reduce fatigue and anxiety during preg-
nancy, facilitate the delivery process, and reduce unpleas-

ant moods during pregnancy and after delivery.

To date, numerous studies have been performed on the
effect of saffron on depression, almost all of which have
confirmed the effect of saffron on depression (9, 29). Hos-
seinzadeh et al. measured the antidepressant effects of saf-
fron on mice and showed that safranal, which is responsi-
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ble for saffron fragrance, has antidepressant effects (30).
Unfortunately, there were only two clinical trials on the
effect of saffron on postpartum depression. In the afore-
mentioned two studies, saffron was as effective as chemi-
cal drugs used to treat depression, such as fluoxetine. How-
ever, due to the small number of studies performed in the
postpartum period, it is necessary to design and conduct
further studies in this field.

Studies have also shown that saffron reduces anxiety
and fatigue during labor. It is stated that the effect of saf-
fron is similar to the activity of diazepam with anti-anxiety,
analgesic, and muscle relaxant effects (20). The results of
some studies are consistent with the aforementioned find-
ings (19, 20, 31-33). Nonetheless, in a study by Darooneh
et al. (2018), saffron capsules did not reduce labor anxiety
(21). In the above-mentioned studies, the sample size and
dose of saffron were almost the same; probably, this dis-
crepancy in the results of the studies can be attributed to
the different tools used to measure anxiety in Darooneh et
al.’s study. In addition, in Darooneh et al.’s study, the time
of measuring anxiety differed from other studies. They
measured anxiety at the time of admission (without labor
contractions); however, in other studies, anxiety was mea-
sured when individuals were in labor.

According to studies, saffron improved labor and re-
duced labor length (2, 16, 17). Saffron plays an important
role in the stimulation and intensity of uterine contrac-
tions due to the increased function of smooth uterine mus-
cles due to the presence of crocin, crocetin, alfa carotene,
anthocyanin, zigzantin, tannin, picrocrocin, and safranal
(15). Despite the fact that several studies have shown the
stimulatory properties of saffron on the uterus, the prop-
erty of relieving uterine contractions has been mentioned
in a review study (34) Additionally, by another mechanism,
saffron reduced labor pain (22). Recent studies on saffron
have been able to control the bias through blinding and
having a control group. The use of similar doses and meth-
ods in these studies strengthens the consensus on the ef-
fect of saffron on labor and delivery. The identification of
saffron components and their biological function also con-
firms the findings of the above-mentioned studies. How-
ever, further studies are needed to identify the mechanism
of saffron components that cause different effects on the
uterine smooth muscle in different doses.

The result showed that saffron has positive effects on
PMS. It can improve mood and psychological symptoms of
menopause and PMS (24-27). Components of saffron, such
as flavonoids and carotenoids, have antioxidant effects and
could prevent the production of prostaglandins by trap-
ping free radicals, such as oxygen and superoxide radicals
(24). Therefore, the antioxidant property of saffron is one

of the mechanisms of its pain-relieving activity. According
to other studies on the effect of saffron on pain and de-
pression and its reduction effect, the results of the above-
mentioned studies can be justified. The questionnaires
used for PMS diagnosis, saffron dose, and age range of par-
ticipants were almost similar in most studies. Although, in
these studies, random allocation has been used and an at-
tempt has been made to some extent eliminate the effect of
the confounding variable, studies with longer follow-ups
and larger sample sizes and age group ranges are needed
to better control the effective factors, such as lifestyle and
nutrition. Most studies have been performed on the age
group over 20 years. Adolescents are at childbearing age
and are exposed to this disorder due to hormonal changes.
Therefore, the results of these studies cannot be general-
ized to the whole community.

According to the findings, saffron can improve mood
and psychological symptoms and increase happiness in
menopause (10-14). The women in these studies were older
and might have different physical and mental problems
due to menopause. On the other hand, according to stud-
ies, saffron has an effect on all organs of the body. There-
fore, before generalizing the results of these studies and
the routine use of saffron supplements, further extensive
studies should be conducted to determine the appropri-
ate dose of saffron without adverse effects on other or-
gans. One of the possible mechanisms for the effects of saf-
fron is its effect on female sex hormones. In various ani-
mal studies, saffron increases the levels of the hormones
estrogen, progesterone, luteinizing hormone, and follicle-
stimulating hormone (10).

In the reviewed articles, there was no evidence that the
dose of saffron used was toxic or lethal. Side effects of the
used doses were mild, and there was no significant side ef-
fect in the follow-up of individuals who had these side ef-
fects. The dose used in studies on postpartum depression,
PMS, and menopause was within the range of 14 - 60 mg
(i.e., 14, 15, 30, and 60). All four used doses had a positive ef-
fect on the studied variables. However, in a study by Mah-
davian et al., who studied different doses (i.e., 15, 30, and
60 mg) of saffron in premenopausal syndrome, the results
showed that the dose of 60 mg was more effective in reliev-
ing symptoms and did not have any specific side effects (13).
Other studies related to labor and delivery stages used saf-
fron at a dose of 250 mg in various forms, such as capsules
and syrups, which were effective in reducing pain and anxi-
ety, accelerating cervical maturation, and helping delivery
progress (Table 2).

Due to the sensitivity of pregnancy regarding the use
of drugs, there are studies that have used a dose of 250 mg.
This dose in these studies has some positive effects on the
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studied variables, such as pain and cervical ripening. More-
over, the fact that it did not have any specific side effects
has encouraged other researchers to use this dose. This
can be a reason for the similarity of dosage used in stud-
ies that have investigated the effect of saffron on various
variables in labor and delivery. Due to the difference in the
severity and nature of pain and contraction during labor,
compared to the symptoms of PMS, increasing the effective
dose from 15 - 30 mg to 250 mg seems reasonable.

In some studies, such as Mohammadierad et al.’s study,
there were some side effects in the saffron group, such as
nausea, high heart rate, and redness of the face (19). How-
ever, in a study by Sadi et al. that used a similar dose of saf-
fron, there were no side effects (17). Therefore, since one
of the goals of using herbal medicines instead of chemi-
cal medicines, especially in pregnant women, is to reduce
side effects, it is better to design and conduct further simi-
lar studies in this field by adjusting the saffron dose.

5.1. Conclusions

Saffron is suggested as a medicinal plant that can help
improve women’s complications. However, due to the lim-
ited number of studies in this area and the limitation of
some studies, it is recommended to perform further stud-
ies without the limitations of previous studies before ap-
plying saffron in clinical medicine. The positive point of
this study is the collection of all the related studies on the
effect of saffron in gynecology and obstetrics. This study
can help researchers select the subjects which need further
research.

Acknowledgments

This work was supported by grants from Torbat Hey-
dariyeh University of Medical Sciences, Torbat Heydariyeh,
Iran (IR.THUMS.REC.1401.006). The authors appreciate the
financial support from Torbat Heydariyeh Medical Sci-
ences. Additionally, the authors would like to express their
gratitude to all the researchers whose study results were
used in this study.

Footnotes

Authors’ Contribution: Study concept and design: Mor-
varid Irani and Narges Soltani; acquisition of the data: Mor-
varid Irani, Narges Soltani, and Adeleh Rahmanian; anal-
ysis and interpretation of the data: Adeleh Rahmanian;
drafting of the manuscript: Morvarid Irani, Narges Soltani,
and Adeleh Rahmanian ; critical revision of the manuscript

for important intellectual content: Morvarid Irani; statis-
tical analysis: Adeleh Rahmanian; study supervision: Mor-
varid Irani.

Conflict of Interests: There is no conflict of interest.

Data Reproducibility: The data presented in this study
are uploaded during submission as a supplementary file
and are openly available for readers upon request.

Funding/Support: This work was supported by grants
from Torbat Heydariyeh University of Medical Sciences.

References

1. Yaribeygi H, Sahraei H, Mohammadi AR, Meftahi GH. Saffron (Crocus
sativus L.) and morphine dependence: A systematic review article. Am
J Biol Life Sci. 2014;2(2):41–5.

2. Abadibavil D, Dashti S. Investigating the effect of saffron on anxiety,
fatigue, labor pain and vaginal childbirth. Malays J Med Health Sci.
2021;17(2):270–5.

3. Broadhead GK, Chang A, Grigg J, McCluskey P. Efficacy and
safety of saffron supplementation: Current clinical findings.
Crit Rev Food Sci Nutr. 2016;56(16):2767–76. [PubMed ID: 25875654].
https://doi.org/10.1080/10408398.2013.879467.

4. Lopresti AL, Drummond PD. Saffron (Crocus sativus) for de-
pression: A systematic review of clinical studies and exami-
nation of underlying antidepressant mechanisms of action.
Hum Psychopharmacol. 2014;29(6):517–27. [PubMed ID: 25384672].
https://doi.org/10.1002/hup.2434.

5. Hosseinzadeh H, Nassiri-Asl M. Avicenna’s (Ibn Sina) the
canon of medicine and saffron (crocus sativus): A review.
Phytother Res. 2013;27(4):475–83. [PubMed ID: 22815242].
https://doi.org/10.1002/ptr.4784.

6. Hausenblas HA, Saha D, Dubyak PJ, Anton SD. Saffron (Cro-
cus sativus L.) and major depressive disorder: a meta-analysis
of randomized clinical trials. J Integr Med. 2013;11(6):377–83.
[PubMed ID: 24299602]. [PubMed Central ID: PMC4643654].
https://doi.org/10.3736/jintegrmed2013056.

7. Rahmanian SA, Kiani M, Abbaspour S, Irani M. The effect of au-
riculotherapy on climacteric, menopause and old age: A sys-
tematic review. J Midwifery Reproductive Health. 2022;10(4):3418–31.
https://doi.org/10.22038/jmrh.2022.65583.1914.

8. Tabeshpour J, Sobhani F, Sadjadi SA, Hosseinzadeh H, Mohajeri SA, Ra-
jabi O, et al. A double-blind, randomized, placebo-controlled trial of
saffron stigma (Crocus sativus L.) in mothers suffering from mild-
to-moderate postpartum depression. Phytomedicine. 2017;36:145–52.
[PubMed ID: 29157808]. https://doi.org/10.1016/j.phymed.2017.10.005.

9. Kashani L, Eslatmanesh S, Saedi N, Niroomand N, Ebrahimi M, Hos-
seinian M, et al. Comparison of saffron versus fluoxetine in treatment
of mild to moderate postpartum depression: A double-blind, ran-
domized clinical trial. Pharmacopsychiatry. 2017;50(2):64–8. [PubMed
ID: 27595298]. https://doi.org/10.1055/s-0042-115306.

10. Lopresti AL, Smith SJ. The effects of a saffron extract (affron(R))
on menopausal symptoms in women during perimenopause: A
randomised, double-blind, placebo-controlled study. J Menopausal
Med. 2021;27(2):66–78. [PubMed ID: 34463070]. [PubMed Central ID:
PMC8408316]. https://doi.org/10.6118/jmm.21002.

11. Kashani L, Esalatmanesh S, Eftekhari F, Salimi S, Foroughifar T,
Etesam F, et al. Efficacy of Crocus sativus (saffron) in treatment
of major depressive disorder associated with post-menopausal
hot flashes: a double-blind, randomized, placebo-controlled trial.
Arch Gynecol Obstet. 2018;297(3):717–24. [PubMed ID: 29332222].
https://doi.org/10.1007/s00404-018-4655-2.

6 Mod Care J. 2023; 20(3):e134533.

http://www.ncbi.nlm.nih.gov/pubmed/25875654
https://doi.org/10.1080/10408398.2013.879467
http://www.ncbi.nlm.nih.gov/pubmed/25384672
https://doi.org/10.1002/hup.2434
http://www.ncbi.nlm.nih.gov/pubmed/22815242
https://doi.org/10.1002/ptr.4784
http://www.ncbi.nlm.nih.gov/pubmed/24299602
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643654
https://doi.org/10.3736/jintegrmed2013056
https://doi.org/10.22038/jmrh.2022.65583.1914
http://www.ncbi.nlm.nih.gov/pubmed/29157808
https://doi.org/10.1016/j.phymed.2017.10.005
http://www.ncbi.nlm.nih.gov/pubmed/27595298
https://doi.org/10.1055/s-0042-115306
http://www.ncbi.nlm.nih.gov/pubmed/34463070
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8408316
https://doi.org/10.6118/jmm.21002
http://www.ncbi.nlm.nih.gov/pubmed/29332222
https://doi.org/10.1007/s00404-018-4655-2


Irani M et al.

12. Ghorbani M, Tabatabaeichehr M, Bagheri M, Salari E, Nazari S. Ef-
fect of saffron on happiness of postmenopausal women: A clin-
ical randomized trial. Iran J Obstet Gynecol Infertil. 2019;22(4):11–7.
https://doi.org/10.22038/ijogi.2019.13440.

13. Mahdavian M, Mirzaii Najmabadi K, Hosseinzadeh H, Mirzaeian
S, Badiee Aval S, Esmaeeli H. Effect of the mixed herbal medicines
extract (fennel, chamomile, and saffron) on menopause syndrome:
A randomized controlled clinical trial. J Caring Sci. 2019;8(3):181–
9. [PubMed ID: 31598511]. [PubMed Central ID: PMC6778311].
https://doi.org/10.15171/jcs.2019.026.

14. Taavoni S, Ekbatani NN, Haghani H. Effect of tribulus terrestris,
ginger, saffron, and cinnamomum on menopausal symptoms: A
randomised, placebo-controlled clinical trial. Prz Menopauzalny.
2017;16(1):19–22. [PubMed ID: 28546803]. [PubMed Central ID:
PMC5437055]. https://doi.org/10.5114/pm.2017.67366.

15. Ghaderi S, Zaheri F, Nouri B, Shahoei R. The effect of honey saffron
syrup on labor progression in nulliparous women. J Pharm Res Int.
2019:1–8. https://doi.org/10.9734/jpri/2019/v28i430208.

16. Ali-Akbari-Sichani B, Darooneh T, Rashidi Fakari F, Moattar F, Nasiri
M, Delpak-Yeganeh S, et al. Effect of crocus sativus (saffron) on cer-
vical ripening and progress of labor in primiparous term women:
A randomized double-blind placebo-controlled trial. Int J Pediatr.
2020;8(9):12105–15. https://doi.org/10.22038/ijp.2020.50061.3992.

17. Sadi R, Mohammad-Alizadeh-Charandabi S, Mirghafourvand M,
Javadzadeh Y, Ahmadi-Bonabi A. Effect of saffron (fan hong hua) on
the readiness of the uterine cervix in term pregnancy: A placebo-
controlled randomized trial. Iran Red Crescent Med J. 2016;18(10).
e27241. [PubMed ID: 28180016]. [PubMed Central ID: PMC5285732].
https://doi.org/10.5812/ircmj.27241.

18. Ahmadi S, Aradmehr M,, Azhari S. Saffron and childbirth; a
triple blind clinical trial. QUID: Investigación, Ciencia y Tecnología.
2017;1:2846–56.

19. Mohammadierad R, Mohammad-Alizadeh-Charandabi S,
Mirghafourvand M, Fazil F. Effect of saffron with or without date
sugar on intensity of pain and anxiety during labor in primiparous
females: A randomized, controlled trial. Iran Red Crescent Med J.
2018;20(S1). https://doi.org/10.5812/ircmj.61289.

20. Ahmadi S, Azhari S, Jafarzadeh H, Rakhshandeh H, Mazlom R. [The ef-
fect of oral capsules of saffron on anxiety and fatigue during the first
stage of labor]. J Shahid Sadoughi Univ Med Sci. 2015;23(2):1915–26. Per-
sian.

21. Darooneh T, Ali-Akbari-Sichani B, Esmaeili S, Moattar F, Nasiri
M, Delpak-Yeganeh S, et al. Effects of saffron capsule on labor
anxiety in primiparous women: a clinical double-blind random-
ized controlled trial. Iran J Obstet Gynecol Infertil. 2018;20(11):47–53.
https://doi.org/10.22038/ijogi.2018.10227.

22. Azhari S, Ahmadi S, Rakhshandeh H, Jafarzadeh H, Mazlom SR. Evalua-
tion of the effect of oral saffron capsules on pain intensity during the
active phase of labor. Iran J Obstet Gynecol Infertil. 2014;17(115):1–10.

23. Mehrabi S, Shokrpoor M, Jamilian M, Sakhi H. [Evaluation of the effect

of saffron 20% cream on the level of infection and episiotomy dehis-
cence]. J Arak Uni Med Sci. 2015;18(7):75–84. Persian.

24. Pirdadeh Beiranvand S, Shams Beiranvand N, Behboodi Moghadam
Z, Birjandi M, Azhari S, Rezaei E, et al. The effect of crocus sativus
(saffron) on the severity of premenstrual syndrome. Eur J Integr Med.
2016;8(1):55–61. https://doi.org/10.1016/j.eujim.2015.06.003.

25. Agha-Hosseini M, Kashani L, Aleyaseen A, Ghoreishi A, Rahman-
pour H, Zarrinara AR, et al. Crocus sativus L. (saffron) in the
treatment of premenstrual syndrome: a double-blind, randomised
and placebo-controlled trial. BJOG. 2008;115(4):515–9. [PubMed ID:
18271889]. https://doi.org/10.1111/j.1471-0528.2007.01652.x.

26. Rajabi F, Rahimi M, Sharbafchizadeh MR, Tarrahi MJ. Saffron for the
management of premenstrual dysphoric disorder: A randomized
controlled trial. Adv Biomed Res. 2020;9:60. [PubMed ID: 33457343].
[PubMed Central ID: PMC7792881]. https://doi.org/10.4103/abr.abr_-
49_20.

27. Nemat-Shahi M, Asadi A, Nemat-Shahi M, Soroosh D, Mozari S,
Bahrami-Taghanaki H, et al. Comparison of saffron versus fluoxetine
in treatment of women with premenstrual syndrome: A randomized
clinical trial study. Indian J Forensic Med Toxicol. 2020;14(2):1760–5.

28. Nadery T. [Correlation between bishop score and success of induc-
tion of labor in term pregnancies]. Avicenna J Clin Med. 2003;9(4):0.
Persian.

29. Akhondzadeh S, Fallah-Pour H, Afkham K, Jamshidi AH, Khalighi-
Cigaroudi F. Comparison of crocus sativus L. and imipramine in
the treatment of mild to moderate depression: A pilot double-blind
randomized trial [ISRCTN45683816]. BMC Complement Altern Med.
2004;4:12. [PubMed ID: 15341662]. [PubMed Central ID: PMC517724].
https://doi.org/10.1186/1472-6882-4-12.

30. Hosseinzadeh H, Karimi G, Niapoor M. Antidepressant effect of
crocus sativus L. stigma extracts and their constituents, crocin
and safranal, in Mice. Acta Horticulturae. 2004;(650):435–45.
https://doi.org/10.17660/ActaHortic.2004.650.54.

31. Pitsikas N, Boultadakis A, Georgiadou G, Tarantilis PA, Sakellaridis N.
Effects of the active constituents of Crocus sativus L., crocins, in an
animal model of anxiety. Phytomedicine. 2008;15(12):1135–9. [PubMed
ID: 18693098]. https://doi.org/10.1016/j.phymed.2008.06.005.

32. Hooshmandi Z, Rohani AH, Eidi A, Fatahi Z, Golmanesh L, Sahraei
H. Reduction of metabolic and behavioral signs of acute stress
in male Wistar rats by saffron water extract and its constituent
safranal. Pharm Biol. 2011;49(9):947–54. [PubMed ID: 21592014].
https://doi.org/10.3109/13880209.2011.558103.

33. Hosseinzadeh H, Noraei NB. Anxiolytic and hypnotic effect of Cro-
cus sativus aqueous extract and its constituents, crocin and safranal,
in mice. Phytother Res. 2009;23(6):768–74. [PubMed ID: 19142981].
https://doi.org/10.1002/ptr.2597.

34. Mokhtari-Zaer A, Khazdair MR, Boskabady MH. Smooth muscle relax-
ant activity of Crocus sativus (saffron) and its constituents: possi-
ble mechanisms. Avicenna J Phytomed. 2015;5(5):365–75. [PubMed ID:
26468456]. [PubMed Central ID: PMC4599118].

Mod Care J. 2023; 20(3):e134533. 7

https://doi.org/10.22038/ijogi.2019.13440
http://www.ncbi.nlm.nih.gov/pubmed/31598511
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6778311
https://doi.org/10.15171/jcs.2019.026
http://www.ncbi.nlm.nih.gov/pubmed/28546803
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5437055
https://doi.org/10.5114/pm.2017.67366
https://doi.org/10.9734/jpri/2019/v28i430208
https://doi.org/10.22038/ijp.2020.50061.3992
http://www.ncbi.nlm.nih.gov/pubmed/28180016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5285732
https://doi.org/10.5812/ircmj.27241
https://doi.org/10.5812/ircmj.61289
https://doi.org/10.22038/ijogi.2018.10227
https://doi.org/10.1016/j.eujim.2015.06.003
http://www.ncbi.nlm.nih.gov/pubmed/18271889
https://doi.org/10.1111/j.1471-0528.2007.01652.x
http://www.ncbi.nlm.nih.gov/pubmed/33457343
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7792881
https://doi.org/10.4103/abr.abr_49_20
https://doi.org/10.4103/abr.abr_49_20
http://www.ncbi.nlm.nih.gov/pubmed/15341662
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC517724
https://doi.org/10.1186/1472-6882-4-12
https://doi.org/10.17660/ActaHortic.2004.650.54
http://www.ncbi.nlm.nih.gov/pubmed/18693098
https://doi.org/10.1016/j.phymed.2008.06.005
http://www.ncbi.nlm.nih.gov/pubmed/21592014
https://doi.org/10.3109/13880209.2011.558103
http://www.ncbi.nlm.nih.gov/pubmed/19142981
https://doi.org/10.1002/ptr.2597
http://www.ncbi.nlm.nih.gov/pubmed/26468456
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4599118


Irani M et al.

Ta
b

le
2.

Su
m

m
ar

y
of

R
an

d
om

iz
ed

C
li

n
ic

al
Tr

ia
ls

on
Sa

ff
ro

n
fo

r
Tr

ea
tm

en
to

fG
yn

ec
ol

og
y

an
d

O
b

st
et

ri
cs

C
on

d
it

io
n

s

N
o

.
Fi

rs
t

A
u

th
o

r,
Ye

ar
,C

o
u

n
tr

y
Po

p
u

la
ti

o
n

Pa
rt

ic
ip

an
ts

In
te

rv
en

ti
o

n
Pa

rt
ic

ip
an

ts
C

o
n

tr
o

l
D

ro
p

o
u

ts
(%

)
M

ai
n

R
es

u
lt

s
Ja

d
ad

Sc
o

re

1
Ta

b
es

h
p

ou
r,

20
17

,I
ra

n
(8

)
W

om
en

w
it

h
p

os
tp

ar
tu

m
d

ep
re

ss
io

n
N

=
30

,3
0

m
g

sa
ff

ro
n

ca
p

su
le

tw
ic

e
a

d
ay

fo
r

8
w

ee
ks

N
=

30
,P

la
ce

b
o

4%
Sa

ff
ro

n
d

ec
re

as
ed

th
e

se
ve

ri
ty

of
d

ep
re

ss
io

n
(P

<
0

.0
0

0
1)

.
4

2
K

as
h

an
i,

20
17

,I
ra

n
(9

)
W

om
en

w
it

h
p

os
tp

ar
tu

m
d

ep
re

ss
io

n
N

=
34

,1
5

m
g

sa
ff

ro
n

ca
p

su
le

tw
ic

e
a

d
ay

fo
r

6
w

ee
ks

N
=

34
,3

0
m

g
fl

u
ox

et
in

e
5.

88
%

Sa
ff

ro
n

an
d

fl
u

ox
et

in
e

im
p

ro
ve

d
d

ep
re

ss
iv

e
sy

m
p

to
m

s
of

p
os

tp
ar

tu
m

d
ep

re
ss

io
n

(P
=

0
.6

1)
.

5

3
Lo

p
re

st
i,

20
21

,A
u

st
ra

li
a

(1
0

)
Pr

em
en

op
au

sa
lw

om
en

N
=

43
,1

4
m

g
sa

ff
ro

n
ta

b
le

tt
w

ic
e

a
d

ay
fo

r
12

w
ee

ks
N

=
43

,P
la

ce
b

o
11

.6
2%

Sa
ff

ro
n

im
p

ro
ve

d
m

oo
d

an
d

p
sy

ch
ol

og
ic

al
sy

m
p

to
m

s,
co

m
p

ar
ed

to
th

e
p

la
ce

b
o

(P
=

0
.0

32
).

5

4
K

as
h

an
i,

20
18

,I
ra

n
(1

1)
Po

st
m

en
op

au
sa

lw
om

en
N

=
30

,1
5

m
g

sa
ff

ro
n

ca
p

su
le

s
tw

ic
e

a
d

ay
fo

r
6

w
ee

ks
N

=
30

,1
5

m
g

p
la

ce
b

o
7%

Sa
ff

ro
n

im
p

ro
ve

d
h

ot
fl

as
h

es
an

d
d

ep
re

ss
iv

e
sy

m
p

to
m

s
in

p
os

tm
en

op
au

sa
lw

om
en

(P
=

0
.0

0
0

1)
.

5

5
G

h
or

b
an

i,
20

19
,I

ra
n

(1
2)

Po
st

m
en

op
au

sa
lw

om
en

N
=

40
,3

0
m

g
sa

ff
ro

n
ca

p
su

le
d

ai
ly

fo
r

4
w

ee
ks

N
=

40
,3

0
m

g
st

ar
ch

p
ow

d
er

16
.2

5%
M

ea
n

sc
or

es
of

h
ap

p
in

es
s

in
cr

ea
se

d
in

th
e

sa
ff

ro
n

gr
ou

p
(P

<
0

.0
0

1)
.

5

6
M

ah
d

av
ia

n
,2

0
19

,I
ra

n
(1

3)
Pr

em
en

op
au

sa
lw

om
en

N
=

90
,D

iv
id

ed
in

to
th

re
e

gr
ou

p
s:

A
(1

5
m

g
sa

ff
ro

n
);

B
(6

0
m

g)
;D

(3
0

m
g)

fo
r

12
w

ee
ks

N
=

30
,3

0
m

g
p

la
ce

b
o

(g
ro

u
p

C
)

11
.11

%
Ph

ys
ic

al
,p

sy
ch

ol
og

ic
al

,a
n

d
u

ro
ge

n
it

al
sy

m
p

to
m

s
im

p
ro

ve
d

in
gr

ou
p

B
(P

<
0

.0
0

1)
.

3.
5

7
Ta

av
on

i,
20

17
,I

ra
n

(1
4)

Po
st

m
en

op
au

sa
lw

om
en

N
=

40
,A

p
h

ro
d

it
e

ca
p

su
le

co
n

ta
in

in
g

3
m

g
of

Cr
oc

us
sa

ti
vu

s
ex

tr
ac

tt
w

ic
e

a
d

ay
fo

r
4

w
ee

ks

N
=

40
,P

la
ce

b
o

21
.2

5%
A

p
h

ro
d

it
e

ca
p

su
le

s
si

gn
ifi

ca
n

tl
y

re
d

u
ce

d
m

en
op

au
sa

ls
ym

p
to

m
s

(p
h

ys
ic

al
sy

m
p

to
m

s:
P

=
0

.0
0

1;
m

en
ta

ls
ym

p
to

m
s:

P
=

0
.0

2)
.

4

8
G

h
ad

er
i,

20
19

,I
ra

n
(1

5)
La

b
or

p
ro

gr
es

si
on

in
n

u
ll

ip
ar

ou
s

w
om

en
N

=
30

,S
aff

ro
n

sy
ru

p
p

re
p

ar
ed

w
it

h
h

on
ey

;n
=

30
,S

aff
ro

n
sy

ru
p

p
re

p
ar

ed
w

it
h

su
ga

r

N
=

30
,P

la
ce

b
o

3.
33

%
Th

e
d

u
ra

ti
on

of
th

e
fi

rs
ts

ta
ge

of
la

b
or

w
as

sh
or

te
r

in
th

e
h

on
ey

sa
ff

ro
n

sy
ru

p
gr

ou
p

th
an

in
th

e
su

ga
r

sa
ff

ro
n

sy
ru

p
gr

ou
p

(P
=

0
.0

16
).

5

9
A

li
-A

kb
ar

i-S
ic

h
an

i,
20

20
,I

ra
n

(1
6)

W
om

en
d

u
ri

n
g

la
b

or
N

=
30

,A
sa

ff
ro

n
ca

p
su

le
(2

50
m

g)
N

=
30

,P
la

ce
b

o
6.

25
%

Th
e

m
ea

n
Bi

sh
op

’s
sc

or
e

in
th

e
sa

ff
ro

n
gr

ou
p

w
as

h
ig

h
er

th
an

b
ef

or
e

vs
.a

ft
er

th
e

st
u

d
y

(P
=

0
.0

0
1)

.T
h

e
av

er
ag

e
le

n
gt

h
of

th
e

fi
rs

ta
n

d
se

co
n

d
st

ag
es

of
la

b
or

w
as

sh
or

te
r

in
th

e
sa

ff
ro

n
gr

ou
p

(P
>

0
.0

5)
.

5

10
Sa

d
i,

20
16

,I
ra

n
(1

7)
W

om
en

d
u

ri
n

g
la

b
or

N
=

25
,S

aff
ro

n
p

il
l(

25
0

m
g)

th
re

e
ti

m
es

in
24

h
ou

rs
N

=
25

,P
la

ce
b

o
8%

Th
e

Bi
sh

op
’s

sc
or

e
w

as
h

ig
h

er
in

th
e

sa
ff

ro
n

gr
ou

p
(P

=
0

.0
29

).
5

11
A

h
m

ad
i,

20
17

,I
ra

n
(1

8)
W

om
en

d
u

ri
n

g
la

b
or

N
=

30
,2

50
m

g
sa

ff
ro

n
ca

p
su

le
N

=
30

,2
50

m
g

p
la

ce
b

o
ca

p
su

le
N

ot
re

p
or

te
d

Sa
ff

ro
n

re
d

u
ce

d
p

ai
n

(P
<

0
.0

0
1)

,
an

xi
et

y
(P

=
0

.0
0

4)
,a

n
d

le
n

gt
h

of
th

e
ac

ti
ve

p
h

as
e

of
th

e
fi

rs
t(

p
=

0
.0

0
2)

an
d

se
co

n
d

st
ag

es
of

la
b

or
(P

<
0

.0
0

0
).

4

8 Mod Care J. 2023; 20(3):e134533.



Irani M et al.
12

M
oh

am
m

ad
ie

ra
d

,2
0

18
,I

ra
n

(1
9)

W
om

en
d

u
ri

n
g

la
b

or
N

=
32

,O
ra

ls
yr

u
p

of
sa

ff
ro

n
(8

0
m

l)
p

lu
s

d
at

e
(2

50
m

g)
;n

=
32

,
O

ra
ls

yr
u

p
of

sa
ff

ro
n

(2
50

m
g)

p
lu

s
w

h
it

e
su

ga
r

N
=

32
,P

la
ce

b
o

7.
29

%
Pa

in
an

d
an

xi
et

y
w

er
e

re
d

u
ce

d
in

th
e

in
te

rv
en

ti
on

gr
ou

p
s

(P
=

0
.0

2)
.

5

13
A

h
m

ad
i,

20
15

,I
ra

n
(2

0
)

W
om

en
d

u
ri

n
g

la
b

or
N

=
30

,2
50

m
g

sa
ff

ro
n

ca
p

su
le

N
=

30
,2

50
m

g
of

st
ar

ch
N

ot
re

p
or

te
d

A
n

xi
et

y
(P

<
0

.0
0

0
)a

n
d

fa
ti

gu
e

(P
=

0
.0

0
4)

w
er

e
re

d
u

ce
d

in
th

e
sa

ff
ro

n
gr

ou
p

.

3

14
D

ar
oo

n
eh

,2
0

18
,I

ra
n

(2
1)

W
om

en
d

u
ri

n
g

la
b

or
N

=
30

,2
50

m
g

sa
ff

ro
n

ca
p

su
le

p
er

n
ig

h
tf

or
3

n
ig

h
ts

N
=

30
,2

50
m

g
p

la
ce

b
o

ca
p

su
le

21
.2

5%
Th

er
e

w
as

n
o

si
gn

ifi
ca

n
t

d
iff

er
en

ce
b

et
w

ee
n

th
e

in
te

rv
en

ti
on

an
d

p
la

ce
b

o
gr

ou
p

s
in

m
ea

n
an

xi
et

y
sc

or
e

(P
>

0
.0

5)
.

5

15
A

zh
ar

i,
20

14
,I

ra
n

(2
2)

W
om

en
d

u
ri

n
g

la
b

or
N

=
30

,2
50

m
g

sa
ff

ro
n

ca
p

su
le

w
it

h
th

e
on

se
to

ft
h

e
ac

ti
ve

p
h

as
e

of
la

b
or

N
=

30
,P

la
ce

b
o

0
%

Th
e

m
ea

n
p

ai
n

in
te

n
si

ty
w

as
re

d
u

ce
d

in
th

e
sa

ff
ro

n
gr

ou
p

(P
<

0
.0

0
1)

.

5

16
M

eh
ra

b
i,

20
15

,I
ra

n
(2

3)
Pr

im
ip

ar
ou

s
w

om
en

w
it

h
ep

is
io

to
m

y
N

=
30

,T
op

ic
al

cr
ea

m
co

n
ta

in
in

g
sa

ff
ro

n
ex

tr
ac

tt
h

re
e

ti
m

es
a

d
ay

fo
r

2
w

ee
ks

N
=

30
,P

la
ce

b
o

cr
ea

m
0

%
Sa

ff
ro

n
ex

tr
ac

tc
re

am
20

%
ca

n
b

e
eff

ec
ti

ve
fo

r
ep

is
io

to
m

y
w

ou
n

d
h

ea
li

n
g

an
d

w
ou

n
d

ed
ge

co
n

ti
n

u
it

y
(P

<
0

.0
0

1)
.

3

17
Pi

rd
ad

eh
Be

ir
an

va
n

d
,2

0
16

,I
ra

n
(2

4)
St

u
d

en
ts

w
it

h
p

re
m

en
st

ru
al

sy
n

d
ro

m
e

N
=

44
,3

0
m

g
sa

ff
ro

n
ca

p
su

le
on

ce
a

d
ay

fo
r

tw
o

m
en

st
ru

al
cy

cl
es

N
=

44
,P

la
ce

b
o

11
.3

6%
Sa

ff
ro

n
im

p
ro

ve
d

sy
m

p
to

m
s

of
PM

S
(P

<
0

.0
0

1)
.

4

18
A

gh
a-

H
os

se
in

i,
20

0
8,

Ir
an

(2
5)

W
om

en
w

it
h

PM
S

N
=

25
,3

0
m

g
sa

ff
ro

n
ca

p
su

le
tw

ic
e

a
d

ay
fo

r
tw

o
m

en
st

ru
al

cy
cl

es

N
=

25
,P

la
ce

b
o

ca
p

su
le

6%
Sa

ff
ro

n
im

p
ro

ve
d

sy
m

p
to

m
s

of
PM

S
(P

<
0

.0
0

1)
an

d
H

am
il

to
n

D
ep

re
ss

io
n

R
at

in
g

Sc
al

e
(P

<
0

.0
0

1)
.

4

19
R

aj
ab

i,
20

20
,I

ra
n

(2
6)

W
om

en
w

it
h

a
d

ia
gn

os
is

of
p

re
m

en
st

ru
al

d
ys

p
h

or
ic

d
is

or
d

er

N
=

40
,S

aff
ro

n
ca

p
su

le
(1

5
m

g)
tw

ic
e

a
d

ay
;n

=
40

Fl
u

ox
et

in
e

(2
0

m
g)

tw
ic

e
a

d
ay

fo
r

2
w

ee
ks

in
th

e
lu

te
al

p
h

as
e

of
tw

o
m

en
st

ru
at

io
n

cy
cl

es

N
=

40
,P

la
ce

b
o

0
%

Sa
ff

ro
n

im
p

ro
ve

d
in

al
lo

ft
h

e
tr

ea
tm

en
ta

p
p

ro
ac

h
es

in
te

rm
s

of
th

e
D

ai
ly

R
ec

or
d

of
Se

ve
ri

ty
of

Pr
ob

le
m

s
an

d
H

am
il

to
n

as
se

ss
m

en
ts

(P
<

0
.0

0
1)

.

5

20
N

em
at

-S
h

ah
i,

20
20

,I
ra

n
(2

7)
W

om
en

w
it

h
PM

S
N

=
82

,3
0

m
g

sa
ff

ro
n

ca
p

su
le

a
d

ay
fr

om
d

ay
14

to
d

ay
28

of
th

e
m

en
st

ru
al

cy
cl

e

N
=

82
,2

0
m

g
fl

u
ox

et
in

e
Le

ss
th

an
10

%
Sa

ff
ro

n
re

d
u

ce
d

PM
S

sy
m

p
to

m
s,

su
ch

as
ab

d
om

in
al

b
lo

at
in

g,
d

ep
re

ss
io

n
,a

n
d

m
oo

d
sw

in
gs

(P
=

0
.0

1)
.

4

A
b

b
re

vi
at

io
n

:P
M

S,
p

re
m

en
st

ru
al

sy
n

d
ro

m
e.

Mod Care J. 2023; 20(3):e134533. 9


	Abstract
	1. Context
	2. Objectives
	3. Methods
	Table 1

	4. Results
	Figure 1
	4.1. Use of Saffron in Labor and Childbirth
	4.2. Use of Saffron in Menopause
	4.3. Use of Saffron in Premenstrual Syndrome
	4.4. Use of Saffron in Postpartum Depression
	4.5. Adverse Effects

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Funding/Support: 

	References
	Table 2


