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Abstract
Background: Reduction of pain and anxiety during labor is necessary to prevent some of the maternal and fetal complications,
as well as request for cesarean section. There is limited evidence assessing the effects of saffron and dates on intensity of pain and
anxiety.
Objectives: The current study aimed at examining the effect of saffron with or without dates on the intensity of pain and anxiety
during transitional and active phases of labor in primiparous females.
Methods: In the current superiority trial, 96 primiparous females admitted to a hospital covered by the iranian social security organization in Tabriz, Iran, at the onset of active phase of labor were recruited using convenience sampling method from 10 January
to 21 October 2016. They were randomly divided into three equal groups using block randomization; receiving 80 mL oral syrup
of saffron (250 mg) plus date juice (65 g), saffron (250 mg) plus artificial sugar (165 mg sodium saccharin and 420 mg sodium carboxymethyl cellulose), or placebo every two hours for maximum three doses (240 mL). Intensity of pain and anxiety were assessed
using 0-10 visual analogue scale every one hour.
Results: Compared with the placebo, mean scores of both pain and anxiety were lower in the intervention groups. The differences
were statistically significant at the saffron plus date juice group (adjusted mean difference: -0.8 (95% confidence interval (CI): -1.5 to
0.0), P = 0.022 and -1.3 (95% CI: -2.4 to -0.2), P = 0.012, respectively), but were not significant at the saffron plus artificial sugar group
(-0.5 (95% CI: -1.2 to 0.2), P = 0.322 and -1.1 (95% CI: -2.2 to 0.0), P = 0.058, respectively). The differences between the two intervention groups were not statistically significant (-0.3 (95% CI: -1.0 to 0.4), P = 0.557 and -0.2 (95% CI: -1.3 to 0.8), P = 0.927, respectively).
One woman from saffron plus date juice, three from saffron plus artificial sugar, and four from the placebo groups had emergency
cesarean section.
Conclusions: The current study results show that the oral syrup of saffron plus date juice could be used to reduce the intensity of
pain and anxiety during labor in primiparous females. However, the results are inconclusive for the effects of saffron plus artificial
sugar.
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1. Background

plications (2).

Childbirth is associated with one of the most severe
pains experienced by females over their lifetime (1). The
sympathetic nervous system responds to the pain via increasing the release of catecholamines to the blood flow,
which can adversely affect the activity of uterus and uteroplacental circulation, and result in maternal and fetal com-

Stress and anxiety are initiators of the defective cycle of
pain, fear, and muscle stiffness, and can impair the muscular activity of the uterus, which results in prolonged delivery and increased rate of cesarean section (2, 3). According
to a systematic review, the prevalence of cesarean delivery
in Iran is estimated 48% (three times more than the global
standard). Fear of prolonged delivery and pain intensity
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are mentioned as the main reasons for the high cesarean
rate (4).
Several methods are used to reduce pain and anxiety during labor (1). However, analgesics and anesthetics
should not be used as the first choice for the pain management, due to their potential side effects on mother and fetus (5).
Saffron (Crocus sativus L.) is a plant from Iridaceae family, commonly cultivated in Iran and some other countries (6, 7). Bitter substances derived from safranal and
crocin carotenoid pigment (an important component of
saffron stigma) are said to have pharmacological effects (7,
8). Some studies investigated the many medicinal applications of saffron including induction of abortion (9), increasing uterine contractions (10, 11), analgesic and antiinflammatory properties (12-14), anti-anxiety (15-17), sedation (18), and labor pain (19). Authors’ recent trial also
showed that oral capsules of saffron increased the Bishop
score in term pregnant females with no labor pain (20).
Date or date palm (Phoenix dactylifera L.) is a fruit of
Palmaceae family grown in tropical regions. It has a high
nutritional value and is rich in carbohydrates such as glucose and fructose (70%), protein, B vitamins, minerals, antioxidants, and tannins (21). Some studies investigated the
many medicinal applications of date palm, including antiinflammatory and analgesic effects (22, 23), labor induction (23-26), and sedation (27).
Authors found only one trial investigating the effect of
saffron capsule (17, 19) and no trial investigating the effect
of date palm alone or combined with saffron on reduction
of pain and anxiety during the first stage of labor. Therefore, the current study aimed at investigating the effect
of oral syrup of saffron with or without date juice on the
severity of labor pain and anxiety in primiparous females.
2. Methods
The current superiority, double-blind, randomized,
controlled, clinical trial with three parallel arms was performed on low-risk nulliparous term pregnant females referred to 29th Bahman hospital in Tabriz, Iran, a center covered by the Iranian social security organization with about
250 vaginal births and 150 cesareans per month.
The participants were females aged 18 - 35 years with a
body mass index (BMI) of 19.8 - 30 kg/m2 , cephalic presentation of fetus, fetal weight of 2500 - 4000 g (as estimated
by the examiner or ultrasound), gestational age of 38 - 41
weeks, cervical dilation of 3 - 4 cm, with spontaneous onset of uterine contractions and reactive result in non-stress
test. Exclusion criteria included multiple pregnancy; history of surgery on uterus, cervix, and birth canal; any indications for cesarean section; abnormality, growth retarda2

tion, or congenital cardiovascular defects of fetus; history
of mental illness; speech, hearing, visual, and mental problems; chronic diseases such as hypertension, diabetes, respiratory, cardiovascular, liver, or endocrine problems; rupture of embryonic membrane for more than 12 hours; sensitivity to saffron; and use of any herbal medicine within
48 hours prior to enrollment.
A total of 32 women were calculated for each group using G-Power software, considering mL = 73.5 and SD1 = 21
(according to pain intensity data in the study by Azhari et
al. (19)), α = 0.05, power = 90%, assuming a minimum of
25% dropouts in the mean of pain intensity through intervention (m2 = 55.5), SD2 = SD1 and the possible dropouts of
10%.
The primary outcomes of the current study were pain
intensity and anxiety severity during the active phase of labor and the secondary outcomes included pain intensity
and anxiety severity at one and 18 - 24 hours after delivery;
duration of first (active phase), second, and third stages
of delivery; maternal satisfaction; maternal hemoglobin,
hematocrit, and platelet levels at 18 - 24 hours postpartum;
and neonatal bilirubin at 18 - 24 hours after birth.
Pain intensity and anxiety severity were measured with
0 - 10 visual analogue scale (VAS) at baseline, every hour
during labor, and one and 18 - 24 hours after delivery. The
mean scores of pain intensity and anxiety severity during
labor were used in the analyses. VAS is a horizontal line of
10 cm in length, in which zero means no pain/anxiety and
10 is the highest imaginable level of pain/anxiety. The validity and reliability of this tool was confirmed in numerous studies (19). Hemoglobin, hematocrit, and platelet levels were measured at the hospital laboratory. Their reliability of the test results were determined by examining 10 of
the blood samples by two other laboratories which Kappa
measure of agreement were higher than 0.9 in the three
measures. Neonatal bilirubin was measured by transcutaneous bilirubin (TCB) skin test from the forehead and two
sternum points using the Billi check, and the mean was
recorded. The device was calibrated by a specialist every
two weeks.
The allocation sequence was generated by a person not
involved in the participant recruitment and data collection, using a computer program through a block randomization with random block sizes of three, six, and nine. To
conceal the allocation sequence, sequentially numbered
sealed opaque pockets containing a no labeled bottle of
240-mL syrup were used.
The syrups were prepared by Yashil Aras Pharmaceutical Company. Each saffron plus date sugar bottle contained
750 mg saffron and 200 g date sugar, each saffron syrup
plus artificial sugar bottles contained 750 mg saffron, 0.5 g
sodium saccharin, and 1.25 g sodium carboxymethyl celluIran Red Crescent Med J. 2018; 20(S1):e61289.
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lose (CMC), and each placebo bottle contained 750 mg powdered saffron essential oil, 0.5 g sodium saccharin, and 1.25
g sodium CMC. All three syrups were similar in color and
odor. Therefore, participants, care providers, and the ones
assessing the outcomes were blinded to the group assignment. This dose of saffron is safe. Due to a report of toxicity
at five grams, the recommended doses of saffron are < 5 g/
day (7).
Participant recruitment was started after the study
protocol approval by the ethics committee of Tabriz
University of Medical Sciences (reference number:
TBZMED.REC.1394.780) and its registration in the Iranian
registry of clinical trials (code: IRCT201507073706N26).
Sample selection and allocation, data collection, interventions, and routine care for all participants were conducted
by two investigators. They were experienced midwives in
the hospital fully briefed about the study methods. They
covered about two-thirds of all of the times (at different
shifts) during the study period. During these periods, all
eligible females were recruited after signing a written
informed consent (convenient sampling). Baseline data
were collected and the routine policy of the center including establishing an intravenous line, vital signs control,
non-stress test, physician visit, and vaginal examination
were performed on all participants. Then, they were randomly divided into three equal groups of saffron plus date
sugar (intervention group 1), saffron plus artificial sugar
(intervention group 2), or placebo.
For the intervention, 80 mL of the syrup was taken
orally by the women as the first dose and the dose was repeated every two hours for a maximum of three doses. It
was discontinued in case of delivery, or development of
any serious side effects. Every 30 minutes, a 10-minute uterine fundal palpation was conducted to evaluate severity,
repetition, and duration of contractions, also fetal heart
rate. Vital signs of the mothers were assessed every one
hour. If necessary, an action was taken according to the
national protocol. In the event of any dysfunctional labor
(based on the partogram), oxytocin was injected based on
the national protocol and the gynecologist order.
Data were analyzed with SPSS version 21. Modified intention to treat analysis was used to compare the group
outcomes, excluding the ones with cesarean section after randomization. Analysis was also performed without excluding the cesarean section cases for the primary
outcomes of pain and anxiety during labor, and the results were compared with the former analysis. The normality of the quantitative data was checked through the
Kolmogorov-Smirnov test. In case of the normal distribution of the main outcomes, the groups were compared using ANCOVA adjusted for baseline values. For the multiple
comparisons, Sidak correction was used. Sphericity was
Iran Red Crescent Med J. 2018; 20(S1):e61289.

tested with the Mauchly test. The Shapiro-Wilk test was also
used to examine normality of residuals and the Levene test
for homogeneity of variances.

3. Results
Participants were recruited from 10 January to 21 October 2016. Of the 32 participants in each group, one in the intervention group 1, three in intervention group 2, and four
in the placebo group underwent emergency cesarean section due to fetal bradycardia, no proper progress in delivery, or no fetal head descent. Oxytocin was used in none of
the cases of the intervention group 1, but in one woman in
the intervention group 2 and one in the placebo group it
was used for augmentation. One woman in the intervention group 1 received only one dose due to delivery in less
than two hours; 16 (52%) in the intervention group 1, fifteen (52%) in the intervention group 2, and 12 (43%) in the
placebo group received two doses of the syrup (Figure 1).
The research groups were similar in terms of demographic characteristics and anthropometric indices. The
mean age of the women was 22.2 ± 4.5 years. The majority
(93%) were housewives, about half of them (48%) and more
than half of their spouses (59%) had high school education;
about two-thirds (67%) reported a favorable economic status (Table 1).
In comparison with the placebo group, mean pain intensity during labor after intervention was lower in both
intervention groups. The difference was statistically significant in the intervention group 1 (adjusted mean difference: -0.8, 95% CI: -1.5 to -0.1), but insignificant in the intervention group 2 (-0.5; 95% CI: -1.2 - 0.2). There was no statistically significant difference between the two intervention
groups (-0.3; 95% CI: -1.0 - 0.4). At both study time-points (i
e one and 18 - 24 hours) after delivery, the median of pain
intensity was significantly less in the intervention group 1
than the placebo group (P < 0.001 and P = 0.032, respectively). However, the difference between the intervention
2 and the placebo groups was not significant at these timepoints (P = 0.090 and P = 0.053, respectively) (Table 2, Figure 2).
The mean anxiety severity during labor after intervention was lower in both intervention groups than the
placebo group. The difference was significant in the intervention group 1 (-1.3; 95% CI: -2.4 to -0.2) and insignificant
in the intervention group 2 (-1.1; 95% CI: -2.2 to 0.03). There
was no significant difference between the two intervention
groups (-0.2; 95% CI: -1.3 to 0.8). In both time-points (i e, one
and 18 - 24 hours) after delivery, median of anxiety severity
was significantly higher in the placebo group than the intervention group 1 (P < 0.001 and P = 0.020, respectively)
3
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Enrollment

Assessed for eligibility
(n = 350)

Analysis

Follow - up

Allocation

Randomized (n = 96)

Excluded (n = 254)
Not meeting inclusion
criteria (n = 238)
Declined to participate
(n = 16)

Allocated to Int. group I

Allocated to Int. group II

Allocated to placebo group

(n = 32)

(n = 32)

(n = 32)

Received the intervention
First dose (n = 32)
Second dose (n = 31)
Third dose (n = 14)

Received the intervention
First dose (n = 32)
Second dose (n = 32)
Third dose (n = 17)

Received the intervention
First dose (n = 32)
Second dose (n = 32)
Third dose (n = 19)

Assessment of all outcomes
(n = 32)

Assessment of all outcomes
(n = 32)

Assessment of all outcomes
(n = 32)

Analyzed (n = 31)
Excluded from analysis due
to emergency CS (n = 1)

Analyzed (n = 29)
Excluded from analysis due
to emergency CS (n = 3)

Analyzed (n = 28)
Excluded from analysis due
to emergency CS (n = 3)

Int.= intervention; CS: Cesarean section; Intervention I: Saffron with date sugar, Intervention II: Saffron with artificial sugar

Figure 1. Flow diagram of the study

and int. group 2 (P = 0.002 and P = 0.015, respectively) (Table 2, Figure 2).
The results of comparison of the groups in terms of
mean pain intensity and anxiety severity during labor
without excluding the women with emergency cesarean
section were consistent with the results reported above
(excluding the women with cesarean section).
The mean duration of active phase in the intervention
group 1 was significantly shorter than those of the placebo
group and intervention group 2, with no statistically significant difference between the intervention group 2 and
the placebo group. There was no significant difference
among the groups regarding the duration of the second
and third stages of labor (Table 2).
There were no significant differences among the
groups in hemoglobin, hematocrit, and platelet levels.
The mean neonatal bilirubin in the intervention group
4

1 was slightly less than those of the intervention group
2 (10.0 ± 1.3 vs. 10.6 ± 1.2 mg/dL) and the placebo group
(10.0 ± 1.3 vs. 10.9 ± 1.5 mg/dL), but this difference was not
statistically significant (P = 0.059).
Nausea was the most common side effect in all three
groups. Moderate to severe nausea was reported 16% in the
intervention group 1, 17% in the intervention group 2, and
11% in the placebo group.

4. Discussion
According to our knowledge, it is the first trial investigating the effect of oral syrup of saffron plus date sugar
and syrup of saffron plus artificial sugar on severity of labor pain and anxiety. The results showed that the mean intensity of pain and anxiety during labor in both intervention groups were lower than those of the placebo group.
Iran Red Crescent Med J. 2018; 20(S1):e61289.
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Table 1. Baseline Characteristics of the Participants by Study Groupa , b , c
Characteristics

Intervention 1, N = 31

Intervention 2 , N = 29

Placebo, N = 28

P Value

22.4 ± 4.4

23.4 ± 5.4

22.8 (3.6)

0.680*

Age, y
Education, y

0.350†

Guidance (6 - 8)

8 (26)

8 (28)

11 (39)

Secondary (9 - 12)

16 (52)

14 (48)

12 (43)

University (13+)

7 (23)

7 (24)

5 (18)

28 (90)

27 (93)

27 (96)

Employment, housewife
Husband Education, y
Primary (1 - 5)

1 (3)

2 (7)

1 (4)

Guidance (6 - 8)

6 (19)

7 (24)

7 (25)

Secondary (9 - 12)

19 (61)

15 (52)

18 (64)

University (13+)
Family income, favorable

0.532‡
0.828†

5 (16)

5 (17)

2 (7)

23 (74)

18 (62)

18 (64)

0.473†

Husband Smoking, No.

24 (77)

26 (89)

20 (71)

0.089§

Gestational age, weeks

39.2 ± 0.8

39.3 ± 0.7

39.1 ± 0.7

0.797*

Infant weight, g

3153 ± 315

3350 ± 385

3248 ± 404

0.124*

Infant head circumference, cm

34.2 ± 1.4

34.5 ± 1.2

34.2 ± 1.1

0.498*

a

Values are expressed as No. (%) or mean ± SD.
b
Intervention 1: saffron plus date sugar, intervention 2: saffron plus artificial sugar; One from Intervention 1, three from intervention 1, and four from placebo group
were excluded due to emergency cesarean.
c
*One-way ANOVA, †Chi-square for trend, ‡The Fisher exact test, § Chi-square.

However, the differences were statistically significant only
in the group receiving saffron plus date sugar. Also, duration of the first stage of delivery was significantly shorter
in saffron plus group than the other two groups.
The current study found only one clinical trial indicating that consumption of 250 mg saffron capsules every
two hours for a maximum of three doses significantly reduced the intensity of pain (19) and anxiety (17) in the active phase of the first stage of primiparous females. Some
studies on laboratory mice also revealed the analgesic and
anti-anxiety effect of the aqueous and alcoholic extracts of
saffron and its components, safranal and crocin (14-16).
Non-significant effect of the saffron plus artificial
sugar on pain and anxiety intensity in the active phase of
labor in the current study may be related to the low dose
of saffron administered or the use of sodium saccharin
and CMC along with saffron. Since severe uterine contractions during labor require a rich source of glucose, the consumption of saccharin, which is an artificial sugar, may reduce the effect of saffron compared with consumption of
natural sugars.
Studies on the analgesic and anti-anxiety effects of date
palm on humans are very limited. A pilot study on people
with chemotherapy-induced oral mucositis showed the
analgesic effect of date palm pollen on pain and improveIran Red Crescent Med J. 2018; 20(S1):e61289.

ment of swallowing (28). However, there are some studies showing the analgesic and relaxing effects of relatively
high doses of dates 200 - 500 mg/kg in mice (22, 27, 29). The
current study suggested analgesic and anti-anxiety effect
of combined date and saffron in females at labor and first
day after delivery, however it is not possible to juduge on
the effect of only dates.
The short duration of the active phase of labor in saffron plus date sugar group compared with those of both
saffron plus artificial sugar and placebo groups may be related to the better supply of glucose needed for effective
uterine contractions from high levels of carbohydrates,
particularly glucose, in date palm. The severe uterine contractions during labor require a rich source of glucose. If
this source is not supplied through diet, the body begins
to metabolize protein and fat, otherwise the uterine muscles develop inertia (5). These results were consistent with
those of the study showing that consumption of 132 g date
honey (containing 100 g carbohydrates) during labor significantly reduced the mean duration of the active phase
of labor in comparison with the placebo and the routine
care groups (24).
No serious maternal or fetal-neonatal side events were
observed in any of the treatment groups. However, given
the small number of samples examined, the safety of inter5
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Group

Mean of Pain Intensity Scores (VAS 0-10)

10.00

Control
Saffron with Date Sugar
Saffron with Artificial Sugar

8.00

6.00

4.00

2.00

.00
Baseline

During Labor (After One Hour After
Intervention)
Delivery

18-24 Hour After
Delivery

Assessment Time-points

Group
Control
Saffron with Date Sugar

Mean of Anxiety Intensity Scores (VAS 0-10)

6.00

Saffron with Artificial Sugar

4.00

2.00

.00
Baseline

During Labor
(Following
Intervention)

One Hour After
Delivery

18-24 Hour
After Delivery

Assessment Time-points
Figure 2. Comparison of the groups in terms of the pain and anxiety severity scores

ventions cannot be judged according to these results.
Conduction of the study based on all principles of a
double-blind randomized trial, appropriate random sequence generation and allocation concealment, full compliance of all the participants with the intervention proto6

col, low attrition (only eight cases requiring emergency cesarean section), and follow-up of all participants up to 24
hours after childbirth can be considered as the strengths
of the current study, which could reduce risk of biases.
Achievement of consistent results regarding the effect

Iran Red Crescent Med J. 2018; 20(S1):e61289.
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of intervention on the main outcomes in data analyses
through both methods of with or without exclusion of
cases with cesarean section reduced the likelihood of attrition bias.
In the current study, the number of emergency cesarean sections in saffron plus date sugar group (one case)
was lower than that of the placebo group (four cases) and
even less than that of the saffron plus artificial sugar group
(three cases). This suggested that the consumption of saffron plus date sugar may reduce the rate of cesarean section. In the future studies, it is better to assess this effect
on more samples with higher doses of saffron. It is also suggested to compare the effect of saffron plus date sugar with
saffron plus other sugars in subsequent studies in order to
determine whether the effect on outcomes arises from special compounds of date palm or only from high level of carbohydrates in dates. The convenient sample selection from
only one center covered by the Iranian social security organization could limit external validity. Therefore, further research in other settings, especially multicenter studies, are
recommended for generalizability of the results.
4.1. Conclusions
The results show that 80 mL oral syrup of saffron (250
mg) plus date sugar (65 g), every two hours for maximum
three doses (240 mL in total) could reduce intensity of pain
and anxiety during labor in primiparous females. However, the results are inconclusive about the effects of saffron plus artificial sugar.
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0.9 ± 1.1, 1 (0 - 1)d

0.1 ± 0.3, 0 (0 - 0)d

1 hour after delivery

18 - 24 hours after
delivery

0.5 ± 1.0, 0 (0 - 1)d

0.1 ± 0.2, 0.0 (0 - 0)d

5.5 ± 2.7, 5.5 (4.0 - 5.0)

Second stage

Third stage

6.4 ± 3.9, 6.4 (10.0 - 3.0)

35.5 ± 15.7
6.4 ± 3.2, 6.4 (5.0 - 10.0)

34.9 ± 17.5

255 ± 92

0.5 ± 1.0, 0 (0 - 1)

1.5 ± 1.7, 1 (0.25 - 2)

6.8 ± 2.5

5.2 ± 2.5*

0.7 ± 1.3, 0 (0 - 1)

2.5 ± 1.9, 2 1 - 3

8.3 ± 1.1

6.0 ± 2.1

Placebo, N = 28

0.533†

0.979*

> 0.001*

0.002‡‡

0.001‡‡

0.010§

0.958‡

0.043‡‡

< 0.001‡‡

0.027§

0.308†

P Value

-

-

-81 (-136 to -27), 0.002

NA, 0.020§§

NA, < 0.001§§

-1.3 (-2.4 to 0.2 )†, 0.012§

-

NA, 0.032§§

NA, < 0.001§§

-0.8 (-1.5 to 0.0), 0.022§

-

Intervention 1 with
Placebo

-

-

-21 (-77 to 35), 0.746

NA, 0.002

NA, 0.015

-1.1 (-2.2 to 0.0), 0.058

-

NA, 0.053

NA, 0.090

-0.5 (-1.2 to 0.2), 0.322

-

Intervention 2 with
Placebo

-

-

-61 (-115 to -6), 0.024

NA, 0.168

NA, 0.268

-0.2 (-1.3 to 0.8), 0.927

-

NA, 0.880

NA, 0.015

-0.3 (-1.0 to 0.4), 0.557

-

Intervention1 with
Intervention 2

Intergroup Comparison (MD (95% CI), P Value)

Abbreviation: CI, Confidence Interval.
a
Values are expressed as mean ± SD.
b
VAS 0 - 10: using 10 cm visual analog scale, lower score indicates better condition; intervention 1: saffron plus date sugar, intervention 2: saffron plus artificial sugar;
one from intervention 1, three from intervention 1, and four from placebo group were excluded due to emergency cesarean.
c
‡One-way ANOVA , §ANCOVA adjusted for baseline values, ‡‡The Kruskal-Wallis test, §§ The Mann-Whitney U test.
d
Median (percentiles 25 - 75).

174 ± 62

35.8 ± 15.2

First stage

Duration of labor, min

18 - 24 hours after
delivery

234 ± 102

0.7 ± 1.2, 0 (0 - 1)
0.0 ± 0.0, 0.0 (0 - 0)

5.5 ± 2.1

During labor
(following
intervention),
Primary outcome

1 hour after delivery

5.9 ± 2.5

5.2 ± 2.8

Baseline

5.4 ± 2.7

1.8 ± 1.7, 1 (1 - 3)
0.2 ± 0.6, 0 (0 - 0)

7.8 ± 1.4

Anxiety intensity score
(VAS 0 - 10)

7.9 ± 1.3

6.7 ± 1.6

6.2 ± 2.2

Intervention 2, N = 29

During labor
(following
intervention),
Primary outcome

d

Intervention 1, N = 31

Baseline

Pain intensity score (VAS
0 - 10)

Outcomes

Table 2. Comparison of the Groups in Terms of the Outcomes a , b , c
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