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A B S T R A C T

Background: Recent studies have shown that consumption of date fruits during pregnancy and also postpartum
period might affect some pregnancy outcomes. We performed an updated systematic review and meta-analysis
about the effects of consuming date fruits on gestation, labor, and delivery.
Methods: Two researchers independently searched the online databases of PubMed, Scopus, Web of Science,
Embase, Google Scholar, and EBSCO up to January 2019 for clinical trials examining the effects of date fruits
consumption on any types of gestation, labor, and delivery outcomes. A fixed-effects model or random-effects
models were applied to pool data, where appropriate. Quality assessment was done by Jadad scale.
Results: In total, 11 and 8 studies were included in the systematic review and meta-analysis. Meta-analysis
revealed that date fruit consumption significantly reduced gestation duration (pooled effect size: −0.30, 95% CI:
−0.45, −0.15; P < 0.001), increased cervical dilation on admission (pooled effect size: 0.94, 95% CI: 0.88,
1.00; P < 0.001), and shorten duration of first stage of labor (pooled effect size: −50.09, 95% CI: −72.25,
−27.93; P < 0.001). Also, it was revealed that date fruit consumption significantly reduced duration of second
stage of labor in fixed-effects model (pooled effect size: −9.85, 95% CI: −14.00, −5.70; P < 0.001); however,
this effect was not significant in random-effects analysis (pooled effect size: −11.27, 95% CI: −28.23, −5.68;
P = 0.193).
Conclusions: Date fruits intake seems to reduce gestation duration and duration of the first stage of labor, and
also increase cervical dilation on admission.
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1. Introduction

Phoenix dactylifera Linn, commonly known as date fruits, is con-
sidered as a sacred fruit with various therapeutic properties in different
cultures, especially in Islamic traditions.1–4 Date fruits contain high
percentage of carbohydrate, B-vitamins, calcium, magnesium, po-
tassium, and phytochemicals (i.e., carotenoids, polyphenols, tannins,
and sterols); all have been shown to beneficially affect women health,
particularly pregnant women.5–9 Based on the recent literature, date
fruits have been consumed traditionally either during pregnancy or
postpartum period as one of the most common fruits in different regions
of Asia and Africa.10–16 However, the effects of consuming date fruits on
pregnancy outcomes has not yet been fully understood.

Currently several clinical trials have been conducted to assess the
effects of date fruits on different pregnancy outcomes including labor
pain,17 cervical dilation (CD) on admission,18–23 duration of gesta-
tion,18,19,23,24 duration of different stages of labor,18–20,22,25 bleeding
rate after delivery,26–28 need for labor induction,19–21,23 augmenta-
tion,18,19,22 and vacuum,22 onset of spontaneous labor,19–23 cervical
effacement, consistency, and position on admission,21,23 fetal station on
admission,21 vomiting rate during delivery,29 mode of the delivery,23

Apgar score, and fetal birth weight.18,25 In a recent clinical trial, intake
of date fruits (70 g/day, in Rutab stage) from 37 weeks of pregnancy
until the onset of labor pain led to a significant reduction in the need for
labor augmentation, and an increase in CD on admission and also the
onset of spontaneous labor.20 However, a clinical trial revealed that
daily intakes of date fruits (80 g/day, in Tamer stage) in the same time
had no effect on CD on admission, duration of latent phase of labor,
duration of the 1st, 2nd, 3rd stages of labor, gestation duration, and
maternal hemoglobin (Hb) status.18 Other trials showed beneficial ef-
fects of date fruits consumption on bleeding rate after delivery only in
some measured times,26–28whereas some indicated no significant effect
on bleeding rate during delivery.18 Therefore, data on the effects of date
fruits consumption on pregnancy outcomes seems to be conflicting.
Also, there is no consensus on the consumption amount of date fruits
that needs to be taken to make appropriate gestation, labor, and de-
livery outcomes. In addition, the optimum length of time that date
fruits should be consumed during pregnancy and in the postpartum
period has not been completely specified. As far as we know, no meta-
analysis has been evaluated the effects of date fruits on pregnant
women. However, previously we conducted a mini-systematic review
without meta-analysis in Persian to summarize the effects of date fruits
consumption on safe labor.30 In the current review, we extended the
date of publication and also changed the search strategy and inclusion
and exclusion criteria to conduct an updated systematic review and a
meta-analysis on the effects of date fruits consumption on gestation,
labor and delivery.

2. Methods

2.1. Protocol

This study performed based on Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) protocol.31

2.2. Data sources and search strategy

A systematic search was conducted by two investigators in-
dependently in the online databases of PubMed, Scopus, Web of
Science, Embase, Google Scholar, and EBSCO for all potential relevant
publications up to January 2019, without restriction on the language
and time of publication. In the earlier review, we searched databases
until May 2017, 30 and created an email alert service to identify new
studies that might be published after our search. Also to find more re-
levant publications, we altered the keywords and terms in search
strategy as follows: (Phoeniceae OR “Phoenix dactylifera” OR Palm OR

Date OR “Date Palm*” OR “Palm Date*” OR “Date Fruit*” OR Rutab OR
Rotab OR Tamer) AND (Labour OR “Labor, Obstetric” OR “Delivery,
Obstetric” OR Pregnancy OR “Obstetric Labor Complications” OR
“Labor Onset” OR “Cervical Ripening” OR “Labor Presentation” OR
“Pregnancy, Prolonged” OR “Labor, Induced” OR “Labor Pain” OR
“Uterine Hemorrhage” OR “Postpartum Hemorrhage” OR “Postpartum
Period”). To access further relevant publications, we checked the re-
ference lists of the relevant articles meticulously.

2.3. Inclusion criteria

Publications with the following criteria were eligible for inclusion:
1) studies with any kinds of clinical trial design; 2) studies that assessed
the effects of date fruits consumption on any types of gestation, labor,
and delivery outcomes; 3) those that applied date fruits in edible stages
(Khalal, Rutab, and Tamer) in any form (date-based products, mixed
extracts or pure); 4) studies that were performed on women with low-
risk pregnancies (defined as lack of the following conditions in the
current pregnancy: multiple pregnancy, placenta praevia, history of
antepartum haemorrhage, ruptured membranes, preeclampsia, hy-
pertension, diabetes and other medical conditions, fetal growth re-
striction, fetal anomalies or any contraindications to normal vaginal
delivery (NVD)); and 5) studies that reported either mean and standard
deviation (SD) or number and percent for the effects of date fruits on
presented outcomes. However, we have done the meta-analysis on
outcomes with reported mean and SD, and those with number and
percent were included only in the systematic review.

2.4. Excluded studies

We excluded conference papers, thesis, letters, comments, short
communication, reviews, meta-analyses, and animal studies. In the in-
itial search, 1901 articles were identified. After removing duplicates,
1615 publications were found. By screening the titles and abstracts,
1569 papers were excluded (mostly due to the study design). Among
remained 40 studies, 29 were excluded due to following reasons: 1)
having other research design except for clinical trial (n = 13); 2)
evaluating the effects of other fruits either in combination to date fruits
or alone (n = 14); 3) considering free intake of either date fruits or
other foods as carbohydrate (n = 1)29; and 4) lack of information about
inclusion criteria to determine low-risk pregnancy in the recruited
women (n = 1).32 Finally, 11 studies were included in this
review18–28(Fig. 1).

2.5. Data extraction

Two investigators reviewed the search outputs and then extracted
data independently using a designed data extraction form. Any dis-
agreements were resolved by discussion and consensus. Any reported
mean and SD or number and percent for presented outcomes in the
intervention and the control groups were extracted. If some studies did
not provide required data such as SD or percent, if possible, we cal-
culated these estimates using standard methods. If necessary, email
contact was made with the authors of the published studies to obtain
the required information. All the included studies have been recorded
outcomes only after the intervention, and the mean and SD of outcomes
changes were not presented because the baseline value of outcomes was
impossible to measure (except for bleeding rate in post-partum period).
Therefore, the means and SDs reported after the intervention were
extracted and included in the meta-analysis. Among the included stu-
dies, five were done on the same population. However, some outcomes
were different between these studies. To avoid double-counting data,
similar outcomes were extracted only from the recent studies.20–23.25

One trial had three arms including the intervention (honey-date syrup),
placebo (sodium saccharin tablet plus water) and the control (standard
obstetric care). In this trial, we only extracted data from the
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intervention and the placebo groups to include in the current systematic
review and meta-analysis.22 Also, we extracted the following data from
each included study: first author name, publication year, recruited
women’ characteristics (maternal age, parity, gestational age at re-
cruitment), sample size, intervention details in groups, presented out-
comes, and results (Table 1).

2.6. Assessment of the study quality

Two researchers independently assessed methodological quality of
the included studies using the Jadad scale designed for clinical trials.
This scale contains three parts; one for randomization, one for blinding,
and one for withdrawals and dropouts. According to this scale, a
maximum of five points can be awarded to each clinical trial. The
studies that obtained a point of three or more were considered as high-
quality.33

2.7. Statistical analysis

The means and SDs of outcomes after the intervention were used for
the meta-analysis if at least three identical outcomes were presented in
the included studies. Combined mean estimates with corresponding
standard mean differences were derived using the fixed-effects model. If
there was between-study heterogeneity, we also applied random-effects
models to take between-study variation into account. Cochran’s Q test
and I2 were used to assess between-study heterogeneity. We considered
between-study heterogeneity as I2 values of 50% or more.34 In addition,
we applied subgroup analysis based on fixed-effects models to find
probable sources of heterogeneity for some variables including date
fruits maturity stage (Rutab and Tamer), amount of date fruits con-
sumption (under 70 g/day and 70 or more gr/day), time of date fruits
intake based on gestational age (37 weeks or less and more than 37
weeks), and estimated length of consumption (less than one day and
one day or more[20 days or less and more than 20 days]). Moreover, we

applied sensitivity analyses to determine the dependency of the overall
estimate on the effect size from a single study. If the overall estimate
depended on the effect size of a study, data were re-analyzed after
excluding that study. Visual inspection of funnel plots and also Egger
test was used to assess potential publication bias. Statistical analyses
were done using Stata, version 11.2 (Stata Corp, College Station, TX).
All P-values were considered significant at the level of < 0.05.

3. Results

3.1. Findings of the systematic review

In the systematic review, 11 studies were included.18–28 All studies
represented maternal variables as the main outcomes, and only two
studies reported neonatal variables as the secondary outcomes.18,25

The sample size of the included trials was different varying from 35
to 105 in both the control and the intervention groups. Totally, 921
women aged 18–35 years with a gestational age of 36–42 weeks were
enrolled in the included studies. The timeframe of publication was
between 2007 and 2017. In all studies, women had the cephalic fetal
presentation; however, two studies did not mention to this criteria.18,19

All studies assessed the efficacy of date fruits in pure form, and only
one study used honey-date syrup.22 Length of date fruits consumption
was more than one days (ranged from 10 to 28 days) in eight stu-
dies,18–21,23–26 and less than one day (varied from 10 to 120 min) in
three studies.22,27,28 Of studies that women consumed date fruits more
than one day, daily intake was 50–100 gr. In addition, intake of date
fruits in studies that consumption length was less than one day varied
from 50 to 132 gr. More details about the characteristics and results of
the included studies are indicated in Table 1.

3.2. Findings from the meta-analysis

Out of the 11 studies included in the systematic review, eight were

Fig. 1. Flow diagram of the study selection.
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included in the meta-analysis.18–25 Three studies were excluded be-
cause reported maternal bleeding status after delivery at various
times.26–28

3.3. Gestation duration

We pooled four effect sizes from four studies,18,19,23,24and found
that date fruits consumption significantly reduced gestation duration
(pooled effect size: −0.30, 95% CI: −0.45, −0.15; P < 0.001)
(Fig. 2). No between-study heterogeneity was found (I2 = 0.0%;
Pheterogeneity = 0.473). So, the random-effects analysis was not con-
ducted (I2 < 50%). However, subgroup analysis was done based on
predefined variables (Table 2). Findings of this analysis showed that
consumption of date fruits significantly decreased gestation duration in
studies that women: consumed Rutab (pooled effect size: −0.36, 95%
CI: −0.53, −0.19; P < 0.001), started consumption at 37 weeks of
pregnancy or less (pooled effect size: −0.30, 95% CI: −0.45, −0.15;
P < 0.001), consumed date fruits 70 g/day or more (pooled effect size:
−0.10, 95% CI: −0.77, −0.57; P < 0.001), and consumed date fruits
more than 20 days (pooled effect size: −0.30, 95% CI: −0.45, −0.15;
P < 0.001).

3.4. Cervical dilation

Out of six studies reported the mean and SD for CD,18–23 we in-
cluded five studies in the meta-analysis. Two studies 20,21were con-
ducted on the same population, and we included only one study with a
higher sample size in the analysis.21 Overall analysis for the efficacy of
date fruits consumption on CD is presented in Fig. 3a. Combining five
effect sizes from five studies revealed that date fruits consumption
significantly increased CD (pooled effect size: 0.94, 95% CI: 0.88, 1.00;
P < 0.001). However, a between-study heterogeneity was found
(I2 = 99.4%; Pheterogeneity≤ 0.001). When we did random-effects ana-
lysis, the same finding was revealed (pooled effect size: 1.03, 95% CI:
0.15, 1.91; P = 0.022) (Fig. 3b). To find sources of heterogeneity, we
performed subgroup analysis (Table 2). However, between-study het-
erogeneity was not disappeared (I2 > 50%). Based on these analyses,
we found that consumption of date fruits significantly increased CD in
studies that women: consumed either Rutab (pooled effect size: 1.92,
95% CI: 1.83, 2.02; P < 0.001) or Tamer (pooled effect size: 0.40, 95%
CI: 0.33, 0.47; P < 0.001), started consumption either at 37 weeks of
pregnancy or less (pooled effect size: 0.42, 95% CI: 0.34, 0.49;
P ≤ 0.001) or more than 37 weeks (pooled effect size: 1.59, 95% CI:
1.50, 1.67; P < 0.001), consumed date fruits either under 70 g/day
(pooled effect size: 1.50, 95% CI: 0.78, 2.22; P < 0.001) or 70 g/day or
more (pooled effect size: 0.94, 95% CI: 0.88, 0.99; P < 0.001), con-
sumed date fruits either less than one day (pooled effect size: 0.30, 95%
CI: 0.12, 0.48; P = 0.001) or one day and more (pooled effect size: 1.01,
95% CI: 0.95, 1.07; P < 0.001), and consumed date fruits either more
than 20 days (pooled effect size: 0.42, 95% CI: 0.34, 0.49; P < 0.001)
or 20 days or less (pooled effect size: 1.93, 95% CI: 1.84, 2.02;
P < 0.001).

3.5. Duration of the 1st stage of labor

Of five studies that presented mean and SD for duration of the 1st
stage of labor,18–20,22,25 we included all in the meta-analysis. Com-
bining five effect sizes from five studies led to significantly shorter
duration of the 1st stage of labor (pooled effect size: −50.09, 95% CI:
−72.25, −27.93; P < 0.001) (Fig. 4a). However, between-study het-
erogeneity was significant (I2 = 69.4%; Pheterogeneity = 0.011). When
we did random-effects meta-analysis, this efficacy was significant
(pooled effect size: −65.24, 95% CI: −114.53, −15.95; P = 0.009)
(Fig. 4b). We conducted subgroup analysis to find sources of hetero-
geneity (Table 2). However, no variable explained between-study het-
erogeneity (I2 > 50%). Based on these analyses, we found thatTa
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consumption of date fruits significantly decreased duration of the 1st
stage of labor in studies that women: used either Rutab (pooled effect
size: −59.10, 95% CI: −87.42, −30.78; P < 0.001) or Tamer (pooled
effect size: −35.85, 95% CI: −71.45, −0.26; P = 0.048), started
consumption either at 37 weeks of pregnancy or less (pooled effect size:
−58.79, 95% CI: −92.73, −24.87; P = 0.001) or more than 37 weeks
(pooled effect size: −43.63, 95% CI: −72.89, −14.38; P = 0.003),
consumed date fruits 70 g/day or more (pooled effect size: −51.69,
95% CI: −76.59, −26.79; P < 0.001), consumed date fruits one day
or more (pooled effect size: −50.22, 95% CI: −72.55, −27.89;
P < 0.001), and consumed date fruit either more than 20 days (pooled
effect size: −58.79, 95% CI: −92.73, −24.84; P = 0.001) or 20 days or
less (pooled effect size: −43.63, 95% CI: −73.33, −14.03; P = 0.004).

3.6. Duration of the 2nd stage of labor

Of four studies reported the mean and SD for the duration of the 2nd
stage of labor,18–20,22 all were included in the meta-analysis. We com-
bined four effect sizes from four studies and found that date fruits
consumption significantly reduced the duration of the 2nd stage of
labor (pooled effect size: −9.85, 95% CI: −14.00, −5.70; P < 0.001)
(Fig. 5a). However, between-study heterogeneity was significant
(I2 = 81.2%; Pheterogeneity < 0.001). When we did random-effects meta-
analysis, this efficacy was not significant (pooled effect size: −11.27,
95% CI: −28.23, −5.68; P = 0.193) (Fig. 5b). We conducted subgroup
analysis to find sources of heterogeneity (Table 2). Based on these
analyses, time of date fruits intake and estimated consumption length
could explain between-study heterogeneity. In addition, findings of
subgroup analysis revealed that date fruits consumption significantly
reduced duration of the 2nd stage of labor in studies that women:
consumed either Rutab (pooled effect size: −8.50, 95% CI: −13.00,
−4.00; P < 0.001) or Tamer (pooled effect size: −17.49, 95% CI:
−28.22, −6.77; P = 0.001), started consumption either at 37 weeks of
pregnancy or less (pooled effect size: −7.66, 95% CI: −11.97, −3.36;
P < 0.001) or more than 37 weeks (pooled effect size: −37.84, 95%
CI: −53.27, −22.41; P < 0.001), consumed date fruits 70 g/day or
more (pooled effect size: −10.43, 95% CI: −14.72, −6.14;
P < 0.001), consumed date fruits either less than one day (pooled ef-
fect size: −37.84, 95% CI: −53.27, −22.41; P < 0.001) or one day
and more (pooled effect size: −7.66, 95% CI: −11.97, −3.36;
P < 0.001), and consumed date fruits more than 20 days (pooled effect
size: −7.66, 95% CI: −11.97, −3.36; P < 0.001).

3.7. Duration of the 3rd stage of labor

The efficacy of date fruits consumption on the duration of the 3rd

stage of labor is shown in Fig. 6. We pooled three effect sizes from three
studies18–20 and found that date fruits consumption did not significantly
reduce 3rd stage of labor (pooled effect size: −0.98, 95% CI: −2.10,
0.15; P = 0.089). No between-study heterogeneity was found
(I2 = 0.0%; Pheterogeneity = 0.377). Therefore, the random-effects ana-
lysis was not conducted (I2 < 50%). Findings of subgroup analysis
showed that date fruits consumption significantly reduced labor dura-
tion in the 3rd stage in studies that women: used Rutab (pooled effect
size: −1.70, 95% CI: −3.23, −0.17; P = 0.029), and consumed date
fruits 70 g/day or more (pooled effect size: −1.38, 95% CI: −2.71,
−0.06; P = 0.041).

3.8. Assessment of the study quality

Based on the Jadad scale, six studies had high quality,18,22–24,27,28

(Table 3). Due to the limited number of the included studies and
identical variables, we considered all studies in meta-analysis regard-
less of the quality.

3.9. Publication bias and sensitivity analysis

Using visual inspection of funnel plots, we found no evidence of
publication bias (Fig. 7). Also according to the results of Egger test, no
evidence of publication bias was revealed for gestation duration
(P = 0.942), CD (P = 0.942), the 1st stage of labor (P = 0.427), the
2nd stage of labor (P = 0.866), and the 3rd stage of labor (P = 0.392).
According to findings from sensitivity analysis, pooled effect sizes ob-
tained for the efficacy of date fruits consumption on all outcomes were
not depend on a particular study or group of studies.

4. Discussion

Maternal diet, particularly in the 3rd trimester of gestation, is
considered as an important factor for gestation outcomes and current
and future health of both mother and her child.35–37Earlier studies have
been suggested a variety of dietary patterns for pregnant women to
prevent and reduce maternal and neonatal complications.38–40 Re-
cently, there has been a growing interest in oral intake of natural
substances like fruits during pregnancy and also in the postpartum
period to improve pregnancy outcomes.41–43 It is essential to consider
the potential efficacy of fruits in prevention and reducing of pregnancy
complications, especially those fruits that have been emphasized by
tradition and religious but their therapeutic properties have not been
elaborated by interventional investigations appropriately.

In the current review, we summarized findings of earlier studies on
the efficacy of date fruits consumption on gestation, labor, and delivery

Fig. 2. Forest plot for the efficacy of date fruits consumption on gestation duration based on the fixed-effects analysis.
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which has been emphasized in traditional Arabic and Islamic medicine.
Based on historic Islamic medical literature and some anecdotal evi-
dence, date fruits either alone or in combination to others foods have
been suggested to be consumed as an appropriate nutritious food by
pregnant women before and after the delivery 4,7,44–46

Based on systematic results, we revealed that women in the date
fruits-consumer group compared with those in non- consumer group
had significantly: shorter duration of the latent phase of labor19; less
bleeding rate after delivery;26–28 less need for labor induction,19–21,23

augmentation,18–22 and vacuum;22 and higher onset of spontaneous
labor.19–21,23 Also it was supported that the following variables were
significantly higher in the date fruits-consumer group: presence of in-
tact amniotic membrane on admission,19,24 Bishop Score on ad-
mission,21,23cervical effacement on admission,21,23 cervical consistency
on admission,21 cervical position on admission,21 fetal station on

admission,21 normal labor progression rate in the 2nd stage of labor and
from CD of 4 cm until the delivery.22

Based on the meta-analysis, it was revealed that women in the date
fruit-consumer group had a significantly shorter duration of the 1st
stage of labor and also gestational duration (in all studies represented
by gestational age at the delivery). In addition, it was found that CD at
the time of admission was significantly higher in women that consumed
date fruits. Related to the duration of the 2nd stage of labor, it was
found that date fruits consumption significantly reduced duration only
in the fixed model but not in the random-effects meta-analysis.
Moreover, it was revealed that date fruits consumption did not sig-
nificantly reduce the duration of the 3rd stage of labor.

Only three included trials evaluated adverse effects of date fruits
consumption,18,22,26 and none of the studies reported any harmful ef-
fects on mother and fetus. Currently, there is a dearth of knowledge

Table 2
Subgroup analysis based on fixed effects models for the efficacy of date fruits (Phoenix dactylifera Linn) consumption on gestation, labor, and delivery outcomes.

effect sizes (n) I2 Q test WMD (95%CI) Pbetween

Gestational duration
Overall 4 0.0 0.473 −0.30 (-0.45, -0.47)
Date maturity Rutab 2 0.0 0.921 −0.36 (-0.53, -0.19) 0.115

Tamer 2 0.0 0.899 −0.06 (-0.39, 0.27)
Amount of date consumption (gr/day) Under 70 1 0 0 −0.10 (-0.77, 0.57) 0.553

70 or more 3 7.4 0.399 −0.31 (0.46, -0.16)
Time of date fruit intake (pregnancy weeks) 37 or less 3 20.0 0.287 −0.30 (-0.45, -0.15) 0.907

More than 37 1 0 0 −0.72 (-7.81, 6.37)
Estimated consumption length (day) One or more 4 0.0 0.473 −0.30 (-0.45, -0.15)
Estimated consumption length (more than one day) 20 or less 1 0 0 −0.72 (-7.81, 6.37) 0.907

More than 20 3 20.0 0.287 −0.30 (-0.45, -0.15)
Cervical dilation
Overall 5 99.4 < 0.001 0.94 (0.88, 1.00)
Date maturity Rutab 2 67.9 0.077 1.92 (1.83, 2.02) < 0.001

Tamer 3 80.0 0.007 0.40 (0.33, 0.47)
Amount of date consumption (gr/day) Under 70 1 0 0 1.50 (0.78, 2.22) 0.129

70 or more 4 99.5 < 0.001 0.94 (0.88, 0.99)
Time of date fruit intake (pregnancy weeks) 37 or less 3 81.3 0.005 0.42 (0.34, 0.49) < 0.001

More than 37 2 99.6 < 0.001 1.59 (1.50, 1.67)
Estimated consumption length (day) Less than one 1 0 0 0.30 (0.12, 0.48) < 0.001

One or more 4 99.5 < 0.001 1.01 (0.95, 1.07)
Estimated consumption length (more than one day) 20 or less 1 0 0 1.93 (1.84, 2.02) < 0.001

More than 20 3 81.3 0.005 0.42 (0.34, 0.49)
The first stage of labor duration
Overall 5 69.4 0.011 −50.09 (-72.25, -27.93)
Date maturity Rutab 2 91.5 0.001 −59.10 (-87.42, -30.78) 0.317

Tamer 3 0.0 0.876 −35.85 (-71.45, -0.26)
Amount of date consumption (gr/day) Under 70 1 0 0 −44.00 (-92.61, 4.61) 0.783

70 or more 4 76.9 0.005 −51.69 (-76.59, -26.79)
Time of date fruit intake (pregnancy weeks) 37 or less 3 84.2 0.002 −58.79 (-92.73, -24.87) 0.507

More than 37 2 0.0 0.985 −43.63 (-72.89, -14.38)
Estimated consumption length (day) Less than one 1 0 0 −41.90 (-221.11, 137.31) 0.928

One or more 4 77.0 0.005 −50.22 (-72.55, -27.89)
Estimated consumption length (more than one day) 20 or less 1 0 0 −43.63 (-73.33, -14.03) 0.803

More than 20 3 84.2 0.002 −58.79 (-92.73, -24.84)
The second stage of labor duration
Overall 4 81.2 0.001 −9.85 (-14.00, -5.70)
Date maturity Rutab 1 0 0 −8.50 (-13.00, -4.00) 0.130

Tamer 3 85.3 0.001 −17.49 (-28.22, -6.77)
Amount of date consumption (gr/day) Under 70 1 0 0 −1.40 (-17.73, 14.93) 0.295

70 or more 3 86.5 0.001 −10.43 (-14.72, -6.14)
Time of date fruit intake (pregnancy weeks) 37 or less 3 13.4 0.315 −7.66 (-11.97, -3.36) < 0.001

More than 37 1 0 0 −37.84 (-53.27, -22.41)
Estimated consumption length (day) Less than one 1 0 0 −37.84 (-53.27, -22.41) < 0.001

One or more 3 13.4 0.315 −7.66 (-11.97, -3.36)
Estimated consumption length (more than one day) More than 20 3 13.4 0.315 −7.66 (-11.97, -3.36) < 0.001
The third stage of labor duration
Overall 3 0.0 0.377 −0.98 (-2.10, 0.15)
Date maturity Rutab 1 0 0 −1.70 (-3.23, -0.17) 0.170

Tamer 2 0.0 0.793 −0.12 (-1.79, 1.55)
Amount of date consumption (gr/day) Under 70 1 0 0 0.06 (-2.07, 2.19) 0.259

70 or more 2 0.0 0.410 −1.38 (-2.71, -0.06)
Time of date fruit intake (pregnancy weeks) 37 or less 3 0.0 0.377 −0.98 (-2.10, 0.15) –
Estimated consumption length (day) One or more 3 0.0 0.377 −0.98 (-2.10, 0.15) –
Estimated consumption length (more than one day) More than 20 3 0.0 0.377 −0.98 (-2.10, 0.15) –
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about the safety of date fruits during pregnancy. A systematic review
related to the safety of herbal medicines used among pregnant women
in Asian indicated that date fruits used frequently as a safe remedy
during pregnancy.15 However, in a descriptive research, the rate of
neonatal jaundice during the post-partum period was higher in infants
of mothers who ingested herbs (including red and black dates) com-
pared to infants of mothers who did not ingest herbs.47 Thus, it seems
that high quality RCTs are required in relation to adverse effects of date
fruits intake during pregnancy to consider date fruits as a safe supple-
ment in complementary and alternative medicine.

In spite of various studies have been discussed the mechanism of
action of date fruits in different medicinal conditions,2,4,6,8,9,48,49 to our
knowledge no special attention is given to the efficacy in obstetrics and
gynecology. The efficacy of date fruits consumption in late pregnancy
and during labor is attributed to nutritional and biochemical properties.
It is assumed that date fruits consumption is helpful in supplying and
saving energy of pregnant women due to the high proportion of car-
bohydrate, which mostly is fructose and glucose.20,23,29,50 Oral intake
of date fruits during labor has been suggested as the best nutritious food
because of the high proportion of glucose.28 In a recent trial, it was
confirmed that consuming three date fruits (equate to 15 g carbohy-
drate with 60 calories) as carbohydrate foodstuffs with either 110 ml
water or light tea during delivery not only prevented severe vomiting
but also decreased the length of the 2nd stage of labor significantly.29 It
was also hypothesized that date fruits have a semi-oxytocin efficacy and
cause more effective uterine contractions and CD during labor,

therefore leading to a reduction in blood loss and less need for oxytocin
and prostaglandins for induction and augmentation of labor.19,27,28 This
efficacy is attributed to some nutritional and chemical compositions of
date fruits including iron, calcium, serotonin, linoleic acid, tannin, and
Prochcidas enzyme.28

In addition to semi-oxytocin and also energizer efficacies of date
fruits, it is speculated that date fruits intake in the late pregnancy can
accelerate labor due to its antinociceptive and anti-inflammatory
properties both in animal models 51–53 and human.17,21 In a recent trial
it was indicated that oral intake of date syrup (a mixture of 6 pieces of
date fruits in 150 ml water) until 8 cm CD significantly reduced labor
pain during active phase in nulliparous women.17 In an experimental
research in mice, oral intake of date fruits (250 and 500 mg/kg) in-
dicated moderate analgesic properties which attributed to trans-ferulic
acid. In addition, date extracts have an antinociceptive effect through
the peripheral mechanism of pain inhibition (i.e., blocking of the in-
flammatory pathway of pain sensation through the inhibition of pros-
taglandin synthesis).54 Also in a recent study on a rat model of hepa-
totoxicity, the anti-inflammatory potential of the fleshy pericarp of date
fruits was attributed to upregulation of the expression of heme oxyge-
nase-1 and attenuation of the nuclear factor-κB activation and cy-
clooxygenase-2 expression.55

Some limitations should be considered in this review. In most in-
cluded studies limited information or heterogeneous data were pre-
sented for the above mention variables. However, email contact was
made with the authors of the studies to request further information, in

Fig. 3. a Forest plot for the efficacy of date fruits consumption on cervical dilation based on the fixed-effects analysis. b Forest plot for the efficacy of date fruits
consumption on cervical dilation based on the random-effects analysis.
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most cases we did not receive any feedback, therefore estimation was
done based on discussion and consensus, and all variables were con-
verted to the same condition. Although we did sub-group analysis, we
could not determine source of heterogeneity for presented outcomes
except for duration of the 2nd stage of labor. The limited number of
studies might be a reason for between-study heterogeneity. In addition,
this heterogeneity may be due to variation in other variables which we
had no information about them. Therefore, significant effects in these
outcomes should be used with caution.

5. Conclusions

Date fruits consumption by pregnant women could significantly
reduce gestation duration and duration of the first stage of labor, and
also increase CD on admission. Therefore, it is recommended to perform
further studies on the properties of date fruits and the efficacy on ge-
station, labor, and delivery. According to the included studies and
presented limitations, more high-quality trials are recommended on
both maternal and neonatal outcomes to evaluate the efficacy of Rutab,
consuming at 37 weeks of pregnancy or less with more than 20 days

duration and at least 70 g/day amounts.
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Fig. 4. a Forest plot for the efficacy of date fruits consumption on the duration of the 1st stage of labor based on the fixed-effects analysis. b Forest plot for the efficacy
of date fruits consumption on the duration of the 1st stage of labor based on the random-effects analysis.
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Fig. 5. a Forest plot for the efficacy of date fruits consumption on the duration of the 2nd stage of labor based on the fixed-effects analysis. b Forest plot for the
efficacy of date fruits consumption on the duration of the 2nd stage of labor based on the random-effects analysis.

Fig. 6. Forest plot for the efficacy of date fruits consumption on the duration of the 3rd stage of labor based on the fixed-effects analysis.
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Table 3
Quality assessment of clinical trials included in this review on the efficacy of date fruits (Phoenix dactylifera Linn) consumption on gestation, labor, and deliverya.

Trails Mention to
randomization

An appropriate method of
randomization

Mention to
blinding

An appropriate method of
blinding

Reporting of withdrawals
and dropouts

Total score

Razali et al. (2017)18 * * * 3
Kordi et al. (2017)20 * * 2
Yadegari et al. (2016)26 * * 2
Yousefy Jadidi et al.

(2015)23
* * * 3

Kariman et al. (2015)25 * * * 3
Kordi et al. (2014)21 * * 2
Kordi et al. (2013)24 * * 2
Mojahed et al. (2012)27 * * * 3
Al-Kuran et al. (2011)19 * * 2
Kordi et al. (2010)22 * * * * * 5
Khadem et al. (2007)28 * * * 3

a According to the Jadad scale for reporting clinical trials33.

Fig. 7. Funnel plot for the efficacy of date fruits consumption on A) gestation duration; B) cervical dilation; C) the 1st stage of labor; D) the 2nd stage of labor; and E)
the 3rd stage of labor.

M. Nasiri, et al. Complementary Therapies in Medicine 45 (2019) 71–84

82



Acknowledgments

The authors express gratitude for the support and assistance re-
ceived from the following coordinators, consultants, and assistants: Dr
Akram Heidari (chief of Health and Religion faculty, Qom, Iran), Dr
Sadegh Yoosefee (chief of Spiritual Health Research Center, Qom, Iran),
and Dr Akram Mehrandasht (research coordinator of Spiritual Health
Research Center, Qom, Iran). Also, we thank the Research Deputy vice-
chancellor for research affairs of Qom University of Medical Sciences,
Qom, Iran.

References

1. Salarvand S, Pournia Y. Perception of medical university members from nutritional
health in the Quran. Iran Red Crescent Med J. 2014;16(4):e10846https://doi.org/10.
5812/ircmj.10846 PMID: 24910781.

2. Yasin BR, El-Fawal HA, Mousa SA. Date (Phoenix dactylifera) polyphenolics and
other bioactive compounds: A traditional Islamic remedy’s potential in prevention of
cell damage, cancer therapeutics and beyond. Int J Mol Sci.
2015;16(12):30075–30090. https://doi.org/10.3390/ijms161226210 PMID:
26694370.

3. Tarighat-Esfanjani A, Namazi N. Nutritional concepts and frequency of foodstuffs
mentioned in the holy Quran. J Relig Health. 2016;55(3):812–819. https://doi.org/
10.1007/s10943-014-9855-x PMID: 27025222.

4. Vayalil PK. Date fruits (Phoenix dactylifera Linn): an emerging medicinal food. Crit
Rev Food Sci Nutr. 2012;52(3):249–271. https://doi.org/10.1080/10408398.2010.
499824 PMID: 22214443.

5. Puri A, Sahai R, Singh KL, Saxena RP, Tandon JS, Saxena KC. Immunostimulant
activity of dry fruits and plant materials used in Indian traditional medical system for
mothers after child birth and invalids. J Ethnopharmacol. 2000;71(1-2):89–92 PMID:
10904150.

6. Baliga MS, Baliga BRV, Kandathil SM, Bhat HP, Vayalil PK. A review of the chemistry
and pharmacology of the date fruits (Phoenix dactylifera L.). Food Res Int.
2011;44:1812–1822. https://doi.org/10.1016/j.foodres.2010.07.004.

7. Al-Mamary M, Al-Habori M, Al-Zubairi AS. The in vitro antioxidant activity of dif-
ferent types of palm dates (Phoenix dactylifera) syrups. Arab J Chem.
2014;7:964–971. https://doi.org/10.1016/j.arabjc.2010.11.014.

8. Rahmani AH, Aly SM, Ali H, Babiker AY, Srikar S1, Khan AA. Therapeutic effects of
date fruits (Phoenix dactylifera) in the prevention of diseases via modulation of anti-
inflammatory, anti-oxidant and anti-tumour activity. Int J Clin Exp Med.
2014;7(3):483–491 PMID: 24753740.

9. Taleb H, Maddocks SE, Morris RK, Kanekanian AD. Chemical characterisation and
the anti-inflammatory, anti-angiogenic and antibacterial properties of date fruit
(Phoenix dactylifera L.). J Ethnopharmacol. 2016;194:457–468. https://doi.org/10.
1016/j.jep.2016.10.032 PMID: 27729284.

10. Khadivzadeh T, Ghabel M. Complementary and alternative medicine use in preg-
nancy in Mashhad, Iran, 2007–8. Iran J Nurs Midwifery Res. 2012;17(4):263–269
PMID: 23833624.

11. Al-Ramahi R, Jaradat N, Adawi D. Use of herbal medicines during pregnancy in a
group of Palestinian women. J Ethnopharmacol. 2013;150(1):79–84. https://doi.org/
10.1016/j.jep.2013.07.041 PMID: 23933314.

12. Ali-Shtayeh MS, Jamous RM, Jamous RM. Plants used during pregnancy, childbirth,
postpartum and infant healthcare in Palestine. Complement Ther Clin Pract.
2015;21(2):84–93. https://doi.org/10.1016/j.ctcp.2015.03.004 PMID: 25900613.

13. Towns AM, Van Andel T. Wild plants, pregnancy, and the food-medicine continuum
in the southern regions of Ghana and Benin. J Ethnopharmacol. 2016;179:375–382.
https://doi.org/10.1016/j.jep.2016.01.005 PMID: 26773843.

14. Yusof J, Mahdy ZA, Noor RM. Use of complementary and alternative medicine in
pregnancy and its impact on obstetric outcome. Complement Ther Clin Pract.
2016;25:155–163. https://doi.org/10.1016/j.ctcp.2016.09.005 PMID: 27863606.

15. Ahmed M, Hwang JH, Choi S, Han D. Safety classification of herbal medicines used
among pregnant women in Asian countries: a systematic review. BMC Complement
Altern Med. 2017;17(1):489. https://doi.org/10.1186/s12906-017-1995-6 PMID:
29137614.

16. Al-Alawi RA, Al-Mashiqri JH, Al-Nadabi JSM, Al-Shihi BI, Baqi Y. Date palm tree
(Phoenix dactylifera L.): natural products and therapeutic options. Front Plant Sci.
2017;8:845. https://doi.org/10.3389/fpls.2017.00845 PMID: 28588600.

17. Fathi L. The effect of oral honey syrup and date syrup on severity of labor pain and
duration of active phase in nulliparous. MSc thesis of Midwifery. Iran: School of Nursing
and Midwifery, Tehran university of Medical sciences; 2015.

18. Razali N, Mohd Nahwari SH, Sulaiman S, Hassan J. Date fruit consumption at term:
Effect on length of gestation, labour and delivery. J Obstet Gynaecol.
2017;37(5):595–600. https://doi.org/10.1080/01443615.2017 PMID: 28286995.

19. Al-Kuran O, Al-Mehaisen L, Bawadi H, Beitawi S, Amarin Z. The effect of late
pregnancy consumption of date fruit on labour and delivery. J Obstet Gynaecol.
2011;31(1):29–31. https://doi.org/10.3109/01443615.2010.522267 PMID:
21280989.

20. Kordi M, Meybodi FA, Tara F, Fakari FR, Nemati M, Shakeri M. Effect of dates in late
pregnancy on the duration of labor in nulliparous women. Iran J Nurs Midwifery Res.
2017;22(5):383–387. https://doi.org/10.4103/ijnmr.IJNMR_213_15 PMID:
29033994.

21. Kordi M, Aghaei Meybodi F, Tara F, Nemati M, Shakeri MT. The effect of late-

pregnancy consumption of date fruit on cervical ripening in nulliparous women. J
Midwif Rep Health. 2014;2(3):150–156. https://doi.org/10.22038/jmrh.2014.2772.

22. Kordi M, Saleknasir N, Safarian M, Esmaieli H, Shadjo Kh. The effect of oral honey-
date syrup intake during labor on labor progress of nulliparous women. Iran J Obstet
Gynecol Infertil. 2010;13(2):23–30. https://doi.org/10.22038/ijogi.2010.5861.

23. Yousefy Jadidi M, Kariman N, Jam Bar Sang S, Lari H. The effect of date fruit con-
sumption on spontaneous labor. Res Religion Health. 2015;1(3):4–10.

24. Kordi M, Aghaei Meybodi F, Tara F, Nemati M, Shakeri MT. The effect of date
consumption in late pregnancy on the onset of labor in nulliparous women. Iran J
Obstet Gynecol Infertil. 2013;16(77):9–15. https://doi.org/10.22038/ijogi.2013.
2101.

25. Kariman N, Yousefy Jadidi M, Jam Bar Sang S, Rahbar N, Afrakhteh M, Lary H. The
effect of consumption date fruit on cervical ripening and delivery outcomes.
Pajoohandeh J. 2015;20(2):72–77.

26. Yadegari Z, Amir Ali Akbari S, Shighan Z, Nasiri M, Aghlaghi F. The effect of con-
sumption of the date fruit on the amount and duration of the postpartum bleeding.
Iran J Obstet Gynecol Infertil. 2016;18(183):20–27. https://doi.org/10.22038/ijogi.
2016.6631.

27. Mojahed S, Aflatunian A, Khadem N, Dehghani Firouzabadi R, Karimi Zarchi M. An
investigation into effectiveness of date (Rutab) on postpartum hemorrhage. JSSU.
2012;20(2):159–166.

28. Khadem N, Sharaphy A, Latifnejad R, Hammod N, Ibrahim Zadeh S. Comparing the
efficacy of and oxytocin in the management of postpartum hemorrhage. Shiraz E Med
J. 2007;8(2):64–71.

29. Rahmani R, Khakbazan Z, Yavari P, Granmayeh M, Yavari L. Effect of oral carbo-
hydrate intake on labor progress: randomized controlled trial. Iran J Public Health.
2012;41(11):59–66 PMID: 23304677.

30. Nasiri M, Zonoori S, Yarahmadi F, Arsanjani Shirazi M, Shekofteh Z, Sadegh O.
Review on the effects of palm date consumption on safe labor: an Islamic re-
commendation. Clin Exc. 2017;6(1):55–65.

31. Moher D, Liberati A, Tetzlaff J, Altman DG. The PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med.
2009;6:e1000097.

32. Sendra E, Pratamaningtyas S, Panggayuh A. Effect of date palm (Phoenix dactylifera)
consumption against the increase in hemoglobin levels in the second trimester of
pregnant women in Puskesmas Ngadiluwih, Kediri. J Ilmu Kesehat.
2016;5(1):96–104.

33. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control Clin Trials. 1996;17(1):1–12 PMID:
8721797.

34. Green S, Higgins J. The Cochrane handbook for systematic reviews of interventions.
Chichester: Wiley; 2008.

35. Saunders L, Guldner L, Costet N, et al. Effect of a Mediterranean diet during preg-
nancy on fetal growth and preterm delivery: Results from a French Caribbean
Mother-Child Cohort Study (TIMOUN). Paediatr Perinat Epidemiol.
2014;28(3):235–244. https://doi.org/10.1111/ppe.12113 PMID: 24754337.

36. Colón-Ramos U, Racette SB, Ganiban J, et al. Association between dietary patterns
during pregnancy and birth size measures in a diverse population in Southern US.
Nutrients. 2015;7(2):1318–1332. https://doi.org/10.3390/nu7021318 PMID:
25690420.

37. Chen X, Zhao D, Mao X, Xia Y, Baker PN, Zhang H. Maternal dietary patterns and
pregnancy outcome. Nutrients. 2016;8(6) https://doi.org/10.3390/nu8060351
PMID: 27338455.

38. Knudsen VK, Orozova-Bekkevold IM, Mikkelsen TB, Wolff S, Olsen SF. Major dietary
patterns in pregnancy and fetal growth. Eur J Clin Nutr. 2008;62(4):463–470.
https://doi.org/10.1038/sj.ejcn.1602745 PMID: 17392696.

39. Martin CL, Siega-Riz AM, Sotres-Alvarez D, et al. Maternal dietary patterns during
pregnancy are associated with child growth in the first 3 years of life. J Nutr.
2016;146(11):2281–2288. https://doi.org/10.3945/jn.116.234336 PMID:
27683873.

40. Grieger JA, Clifton VL. A review of the impact of dietary intakes in human pregnancy
on infant birth weight. Nutrients. 2014;7(1):153–178. https://doi.org/10.3390/
nu7010153 PMID: 25551251.

41. Murphy MM, Stettler N, Smith KM, Reiss R. Associations of consumption of fruits and
vegetables during pregnancy with infant birth weight or small for gestational age
births: a systematic review of the literature. Int J Womens Health. 2014;6:899–912.
https://doi.org/10.2147/IJWH.S67130 PMID: 25349482.

42. Pistollato F, Sumalla Cano S, Elio I, Masias Vergara M, Giampieri F, Battino M. Plant-
based and plant-rich diet patterns during gestation: beneficial effects and possible
shortcomings. Adv Nutr. 2015;6(5):581–591. https://doi.org/10.3945/an.115.
009126 PMID: 26374180.

43. Skreden M, Bere E, Sagedal LR, Vistad I, Øverby NC. Changes in fruit and vegetable
consumption habits from pre-pregnancy to early pregnancy among Norwegian
women. BMC Pregnancy Childbirth. 2017;17(1):107. https://doi.org/10.1186/
s12884-017-1291-y PMID: 28376732.

44. Nikmoeen J, Ali Akbarian A, Noor Mohammadi MR. Evaluating therapeutic prop-
erties of Quranic fruits, and their effects on health promotion. Quran Med.
2014;3(1):e11147https://doi.org/10.5812/quranmed.11147.

45. Aboul-Enein BH. Health-Promoting Verses as mentioned in the holy Quran. J Relig
Health. 2016;55(3):821–829. https://doi.org/10.1007/s10943-014-9857-8 PMID:
24671441.

46. Ali SA, Parveen N, Ali AS. Links between the Prophet Muhammad (PBUH) re-
commended foods and disease management: a review in the light of modern super-
foods. Int J Health Sci (Qassim). 2018;12(2):61–69 PMID: 29599697.

47. Teoh CS, Aizul MHI, Wan Fatimah Suriyani WM, et al. Herbal ingestion during
pregnancy and post-partum period is a cause for concern. Med J Malaysia.

M. Nasiri, et al. Complementary Therapies in Medicine 45 (2019) 71–84

83

https://doi.org/10.5812/ircmj.10846
https://doi.org/10.5812/ircmj.10846
https://doi.org/10.3390/ijms161226210
https://doi.org/10.3390/ijms161226210
https://doi.org/10.1007/s10943-014-9855-x
https://doi.org/10.1007/s10943-014-9855-x
https://doi.org/10.1080/10408398.2010.499824
https://doi.org/10.1080/10408398.2010.499824
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0025
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0025
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0025
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0025
https://doi.org/10.1016/j.foodres.2010.07.004
https://doi.org/10.1016/j.arabjc.2010.11.014
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0040
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0040
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0040
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0040
https://doi.org/10.1016/j.jep.2016.10.032
https://doi.org/10.1016/j.jep.2016.10.032
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0050
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0050
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0050
https://doi.org/10.1016/j.jep.2013.07.041
https://doi.org/10.1016/j.jep.2013.07.041
https://doi.org/10.1016/j.ctcp.2015.03.004
https://doi.org/10.1016/j.jep.2016.01.005
https://doi.org/10.1016/j.ctcp.2016.09.005
https://doi.org/10.1186/s12906-017-1995-6
https://doi.org/10.1186/s12906-017-1995-6
https://doi.org/10.3389/fpls.2017.00845
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0085
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0085
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0085
https://doi.org/10.1080/01443615.2017
https://doi.org/10.3109/01443615.2010.522267
https://doi.org/10.3109/01443615.2010.522267
https://doi.org/10.4103/ijnmr.IJNMR_213_15
https://doi.org/10.4103/ijnmr.IJNMR_213_15
https://doi.org/10.22038/jmrh.2014.2772
https://doi.org/10.22038/ijogi.2010.5861
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0115
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0115
https://doi.org/10.22038/ijogi.2013.2101
https://doi.org/10.22038/ijogi.2013.2101
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0125
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0125
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0125
https://doi.org/10.22038/ijogi.2016.6631
https://doi.org/10.22038/ijogi.2016.6631
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0135
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0135
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0135
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0140
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0140
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0140
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0145
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0145
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0145
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0150
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0150
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0150
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0155
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0155
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0155
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0160
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0160
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0160
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0160
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0165
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0165
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0165
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0170
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0170
https://doi.org/10.1111/ppe.12113
https://doi.org/10.3390/nu7021318
https://doi.org/10.3390/nu7021318
https://doi.org/10.3390/nu8060351
https://doi.org/10.3390/nu8060351
https://doi.org/10.1038/sj.ejcn.1602745
https://doi.org/10.3945/jn.116.234336
https://doi.org/10.3945/jn.116.234336
https://doi.org/10.3390/nu7010153
https://doi.org/10.3390/nu7010153
https://doi.org/10.2147/IJWH.S67130
https://doi.org/10.3945/an.115.009126
https://doi.org/10.3945/an.115.009126
https://doi.org/10.1186/s12884-017-1291-y
https://doi.org/10.1186/s12884-017-1291-y
https://doi.org/10.5812/quranmed.11147
https://doi.org/10.1007/s10943-014-9857-8
https://doi.org/10.1007/s10943-014-9857-8
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0230
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0230
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0230
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0235
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0235


2013;68(2):157–160 PMID: 23629564.
48. Al-Shahib W, Marshall RJ. The fruit of the date palm: it’s possible use as the best food

for the future? Int J Food Sci Nutr. 2003;54(4):247–259. https://doi.org/10.1080/
09637480120091982 PMID: 12850886.

49. Tang ZX, Shi LE, Aleid SM. Date fruit: chemical composition, nutritional and med-
icinal values, products. J Sci Food Agric. 2013;93(10):2351–2361. https://doi.org/10.
1002/jsfa.6154 PMID: 23553505.

50. Al-Farsi MA, Lee CY. Nutritional and functional properties of dates: a review. Crit Rev
Food Sci Nutr. 2008;48(10):877–887. https://doi.org/10.1080/10408390701724264
PMID: 18949591.

51. Mohamed DA, Al-Okabi S. In vivo evaluation of antioxidant and anti-inflammatory
activity of different extracts of date fruits in adjuvant arthritis. Pol J Food Nutr Sci.
2004;13(54):397–402.

52. Al-Yahya M, Raish M, AlSaid MS, et al. ‘Ajwa’ dates (Phoenix dactylifera L.) extract
ameliorates isoproterenol-induced cardiomyopathy through downregulation of oxi-
dative, inflammatory and apoptotic molecules in rodent model. Phytomedicine.

2016;23(11):1240–1248. https://doi.org/10.1016/j.phymed.2015.10.019 PMID:
26776662.

53. Zhang CR, Aldosari SA, Vidyasagar PS, Nair KM, Nair MG. Antioxidant and anti-
inflammatory assays confirm bioactive compounds in Ajwa date fruit. J Agric Food
Chem. 2013;61(24):5834–5840. https://doi.org/10.1021/jf401371v PMID:
23713661.

54. Sheikh BY, Zihad SM, Sifat N, et al. Comparative study of neuropharmacological,
analgesic properties and phenolic profile of Ajwah, Safawy and Sukkari cultivars of
date palm (Phoenix dactylifera). Orient Pharm Exp Med. 2016;16(3):175–183.
https://doi.org/10.1007/s13596-016-0239-5 PMID: 27746708.

55. Attia H, Al-Rasheed N, Mohamad R, Al-Rasheed N, Al-Amin M. The antifibrotic and
fibrolytic properties of date fruit extract via modulation of genotoxicity, tissue-in-
hibitor of metalloproteinases and nuclear factor- kappa B pathway in a rat model of
hepatotoxicity. BMC Complement Altern Med. 2016;16(1):414. https://doi.org/10.
1186/s12906-016-1388-2 PMID: 27776513.

M. Nasiri, et al. Complementary Therapies in Medicine 45 (2019) 71–84

84

http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0235
https://doi.org/10.1080/09637480120091982
https://doi.org/10.1080/09637480120091982
https://doi.org/10.1002/jsfa.6154
https://doi.org/10.1002/jsfa.6154
https://doi.org/10.1080/10408390701724264
https://doi.org/10.1080/10408390701724264
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0255
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0255
http://refhub.elsevier.com/S0965-2299(19)30456-X/sbref0255
https://doi.org/10.1016/j.phymed.2015.10.019
https://doi.org/10.1016/j.phymed.2015.10.019
https://doi.org/10.1021/jf401371v
https://doi.org/10.1021/jf401371v
https://doi.org/10.1007/s13596-016-0239-5
https://doi.org/10.1186/s12906-016-1388-2
https://doi.org/10.1186/s12906-016-1388-2

	Effects of consuming date fruits (Phoenix dactylifera Linn) on gestation, labor, and delivery: An updated systematic review and meta-analysis of clinical trials
	Introduction
	Methods
	Protocol
	Data sources and search strategy
	Inclusion criteria
	Excluded studies
	Data extraction
	Assessment of the study quality
	Statistical analysis

	Results
	Findings of the systematic review
	Findings from the meta-analysis
	Gestation duration
	Cervical dilation
	Duration of the 1st stage of labor
	Duration of the 2nd stage of labor
	Duration of the 3rd stage of labor
	Assessment of the study quality
	Publication bias and sensitivity analysis

	Discussion
	Conclusions
	Authors’ contribution
	Funding
	Ethical statement
	Acknowledgments
	References




