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ABSTRACT: The use of herbs during pregnancy is on the rise today, but some of these plants can not only cause side
effects in the mother and fetus but also have drug interactions. This systematic survey and meta-analysis reading were
administered to define the outbreak of herbs used by women during pregnancy. The present work was performed using
the meta-analysis method from March 2000 to February 2019. The search process was carried out in Iranian databases
such as SID, Regional Information Center for Science and Technology (RICST), Mag-Iran, lranDoc, Barakat
Knowledge Network System, Iranian National Library and international databases such as PubMed / Medline,
Cochrane Library, Scopus, Science Direct, Web of Sciences, Embase, EBSCO, and Google Scholar. Keywords
including medicinal herbs, Medicinal plant, Plant, Extract, Women, and pregnancy. The heterogeneity of
investigations was scrutinized using the 12 index. Analysis was carried out using Comprehensive Meta-Analysis
software. A total of 73 articles were contained in the meta-analysis process. Based on the results, the general outbreak
of medicinal herbs use during pregnancy was 32.4% (95% CI: 28.2%-36.8%). The results of meta-regression showed
that increasing in sample size leads to decreased overall prevalence of herbal medicine consumption during pregnancy
and increasing in the year of research leads to increased overall prevalence of herbal drug use during pregnancy,
which both were statistically significant (P <0.05). The prevalence of medicinal herbs consumption during pregnancy
is relatively high.

INTRODUCTION

Pregnancy is a situation with many physiologic changes including vomiting, nausea, heartburn, and constipation [1].

that cause plenty of pregnancy-relevant complications, Following the onset of complications, pregnant women
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usually seek self-treatment and due to the believe that herbs
are safer for embryo than chemical medicines, they often
prefer herbs to prescribed medicines and following the fear
and anxiety that arises from the notion that use of chemical
medicines may be harmful to the fetus, they refuse to take
these medicines and tend to use herbs [2]. However, some
herbs may also result in side effects in the mother and the
fetus or cause medicince interactions [3].

Nowadays, the use of herbs is increasing, especially in
developing countries. It is estimated that 65%-80% of the
population use herbal products [4]. A review showed that
the outbreak of herbal medicines consumption varies from
23.3% to 82.3%, which means that the tendency to use
herbal drugs in pregnancy has increased. It is noteworthy
that ginger, peppermint, thyme, salvia, chamomile, orange,
and green tea are the most common herbs used during
pregnancy [1]. In a study in Yazd city, Iran, 90% of women
who gave birth to their children reported herbs to use in
their recent pregnancies [5]. Another study showed that,
nearly 40% of pregnant women in Bojnord, Iran used herbs
in pregnancy [6].

The usage of herbal medicines does not contain rigid
provisions similar to modern drugs and according to the
growing trend in using these products, especially in
pregnancy, the following complications are worrying.
Studies in world have reported a different Prevalence of
medicinal herbs use during pregnancy, indicating the
inconsistency and uncertainty of the Prevalence of
medicinal herbs use during pregnancy in world. Systematic
review and meta-analysis studies are very useful for
coordinating different values from different studies; the
research question is that what is the overall Prevalence of
medicinal herbs use during pregnancy in the world?

Objectives

This study aims to determine the prevalence of medicinal
herbs use during pregnancy in the world with a systematic

review and meta-analysis.
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MATERIALS AND METHODS
Study protocol

This research carried out according to the systematic
review and meta-analysis articles check list (PRISMA).

Search strategy

This systematic study was performed based on studies on
the outbreak of herbal drug use during pregnancy and
included articles published in English-language journals.
Each paper was studied by two referees, independently. In
the case of article rejection, the reason for the rejection is
stated

and in case of disagreement between the two referees, the
paper was scrutinized with the third referee and the idea of
the third referee was considered. The search process was
carried out in Iranian databases such as SID, Regional
Information Center for Science and Technology (RICST),
Mag-Iran, Iran Doc, Barakat Knowledge Network System,
Iranian National Library and international databases such
as PubMed / Medline, Cochrane Library, Scopus, Science
Direct, Web of Sciences, Embase, EBSCO, and Google
Scholar.

The strategy of this study included "pregnant" AND "plant"
or "phytochemical" or "herb" or “herbal” or “medicine” or
“remedies “and possible combinations of keywords.

An example of a search strategy in PubMed is as follows:
(pregnant [Title/Abstract]) AND plant [Title/Abstract]) OR
phytochemical [Title/Abstract]) OR herb [Title/Abstract])
OR herbal [Title/Abstract]) OR medicine [Title/Abstract])
OR remedies [Title/Abstract]

Inclusion criteria

English-language and Persian language studies were

contained in the study according to the inclusion criteria.
Exclusion criteria

Cross-sectional studies on the prevalence of herbs use
during pregnancy that was published as original research

and in review articles, cohort, case-control, and
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interventional investigations were excluded from the study.
Study selection and quality assessment of the articles

First, all papers were recognized based on the elected
keywords and an inventory of abstracts was collected. After
blinding for article information including the journal name
and the name of the authors, the complete text of the papers
was provided to the referees. For investigating gray
literature, unpublished studies were also searched using the
Google search engine and the topic of the related websites
was also evaluated. References of included papers were
also reviewed to select similar articles and be reviewed if

they were missed.
Quiality assessment and data extraction

For quality assessment, the STROBE check list was used;
this checklist includes of 22 sections, including 18 common
questions that are enforceable for all observational
scrutinizes containing cohort, case-control and cross-
sectional, and 4 special sections depending on the kind of
study to assess several methodological aspects including
objectives of the study, suitable sample size determination,
kind of study, sampling method, studied population, data
collection method, and

defining variables samples

examining method, data collecting tools, statistical
experiment and the obtained results of the study. Based on
the quality assessment, a checklist of selected article
information including author names, heading of the paper,
year and place of the review, sample size, and prevalence
of medicinal herbs use during pregnancy was extracted
from studies based on PRISMA 2009 (Figure 1). In the last
step, the relevant papers (73 related articles) were

contained in the meta-analysis (Table 1).
Data Extraction

A checklist including the author's name, country, year of
publication, age of participants, number of women and

prevalence were designed.
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Statistical analysis

herbs
The

heterogeneity of studies was assessed using the 12 test. In

In each study, the prevalence of medicinal

consumption in  pregnancy was extracted.
general, heterogeneity is divided into three classes; low
heterogeneity (lower than 25%), moderate heterogeneity
(between 25 and 75%), and high heterogeneity (above
75%). cut-offs, the

heterogeneity of the studies in this meta-analysis was high

Considering the mentioned
(1>=99%), also, the random-affects model was applied for
combining the obtained results from the investigations. The
Comprehensive Meta-Analysis software version 3 (Biostat,
Englewood, NJ, USA) was used for the data analyzing. The
Egger test was used to measure the possibility of
publication bias.

RESULTS

The search for studies on the prevalence of medicinal
plants use during pregnancy in international journals
resulted in the identification of 365 articles in Medline
(PubMed), 591 articles in Science Direct and 367 articles in
Scopus databases. Then, a preliminary investigation was
performed to eliminate repetitive articles and unrelated
topics and secondary investigations were performed to
eliminate papers without full text and low-quality studies,
which resulted in the inclusion of 73 articles in the meta-
analysis (Figure 1). The total number of individuals was
108062 with the age ranged from 15 to 50 years old.
According to the obtained results of the meta-analysis, the
overall outbreak of medicinal herbs use during pregnancy
324% (95% CI: 28.2%-36.8%). The highest
prevalence of medicinal herbs use during pregnancy was in
Uganda and Kenya with 99.9% (95% CI: 98.4%-100%) in
2007 [49] and 97.6% (95% CI: 71.3%-99. 9%) in 2011
[47], respectively. The lowest prevalence was 2% (95% CI:
1%-3%) in Ethiopia in 2014 [44]. The possibility of

was

publication bias was obtained using a funnel plot (Fig. 2)
and the Egger test (P = 0.078). Considering the statistical
significance level of P <0.05, publication bias was not
statistically significant in this meta-analysis.

Figure 3 demonstrates the random effects model in the
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prevalence of medicinal herbs use during pregnancy. The
black square demonstrates the prevalence speed and partial
length on the square represents a 95% confidence distance
in each search and the lozenge shape represents the global
prevalence for all studies. In order to survey the potential
effect of factors on the heterogeneity of prevalence of

medicinal herbs use during pregnancy, meta-regression was

applied for two important factors like sample size and
publication year) (Figures 4 and 5). As Figure 4 shows,
increasing sample size significantly decreased the
prevalence of medicinal herbs use during pregnancy (P
<0.05). As shown in Figure 5, increasing in the publication
year significantly increased the prevalence of medicinal
herbs use during pregnancy (P <0.05).

Records excluded

Full-text articles excluded,
with reasons

s Records identified through Additional records identified
© database searching through other sources
= (n=1323 ) (n=41)
-
=
)
=
| v | 4
— Records after duplicates removed
(n=1180 )
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@
o
(=}
“ Records screened
(n=184) (n=88 )
Full-text articles assessed
= for eligibility
5 (n=96 ) (n=19 )
5o
- l
_J Studiesincluded in
qualitative synthesis
[ (n=77)
. !
]
3
= Studies included in quantitative synthesis (meta-analysis)
= (n=73 )

Figurel. The flowchart on the stages of including the studies in the systematic review and meta-analysis (PRISMA 2009).
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Tablel. Specifications of papers included in the study

Row Publication Country A_g(_a of Number of Prevalenc References
year participants women e (%)
1 2006 Iran 447 51.9% [71
2 2018 Iran 28+5.2 400 48.4% [8]
3 2017 Africa 26 364 48.6% [9]
4 2018 Australia 18-49 167 36.6% [10]
5 2013 Australia - 1835 48.1% [11]
6 2016 Africa - 363 73.1% [12]
7 2016 Nigeria 28.9 500 36.8% [13]
8 2018 Bangladesh 26.2 243 70% [14]
9 2019 Denmark 20-40 225 22.7% [15]
10 2019 Saudi Arabia 315 297 56% [16]
11 2018 Australia 18-30 134 62.7% [17]
12 2017 Turkey 20-36 366 47.3% [18]
13 2015 Australia 33-38 588 77.9% [19]
14 2017 Nigeria 11-45 350 11.8% [20]
15 2016 Nigeria 16-45 450 11% [21]
16 2015 Ghana 15-49 384 6.5% [22]
17 2015 Nigeria 18-40 360 4.4% [23]
18 2015 Nigeria 20-40 378 42% [24]
19 2015 Mali 20-31 209 79.9% [25]
20 2014 Nigeria 17-40 355 12.2% [26]
21 2014 Nigeria 15-40 120 10% [27]
22 2013 Nigeria - 440 25% [28]
23 2013 Nigeria 32.80+10.84 300 39.3% [29]
24 2012 Nigeria 18-40 518 9.1% [30]
25 2012 Nigeria 16-36 119 22.7% [31]
26 2011 Nigeria 29+5.3 410 46.3% [32]
27 2011 Céte d'lvoire 20-46 55 90.3% [33]
28 2011 Nigeria 18-46 796 21.7% [34]
29 2011 Nigeria 27+53 1594 19.9% [35]
30 2011 Nigeria 18-40 500 31.4% [36]
31 2009 Nigeria 18-45 595 67.5% [37]
32 2008 Nigeria 15-35 1400 68% [38]
33 2007 Ghana 17-45 597 56.3% [39]
34 2000 Nigeria 16-42 1200 12.1% [40]
35 2016 Uganda 25.32+6.16 383 21% [41]
36 2015 Ethiopia 26.5+6 518 7.8% [42]
37 2014 Ethiopia 18-35 250 50.4% [43]
38 2014 Ethiopia 15-47 400 2% [44]
39 2014 Kenya - 333 12% [45]
40 2014 Tanzania - 187 43% [46]
41 2011 Kenya 40-50 20 100% [47]
42 2009 Ethiopia - 1268 2.2% [48]
43 2007 Uganda - 483 100% [49]
44 2015 Lesotho - 72 47.2% [50]
45 2016 Egypt 16-43 600 41.8% [51]
46 2014 Egypt 17-45 300 27.3% [4]
47 2016 Congo 15-35 920 45% [52]
48 2016 Chin 18-44 695 43.5% [53]
49 2016 EUroRe Australia Morth - 2673 29.3% [54]
50 2013 Palestine 17-45 300 40% (55)
51 2013 Malaysia 18-46 460 34.3% [56]
52 2011 Landen 17-45 14115 5.8% [57]
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Logit event rate

53 2011 Norway 29.1 600 39.7% [58]
54 2011 Oman 285 139 19% [59]
55 2011 Iran 25.2+4.6 530 30.8% [60]
56 2010 Italy 17-45 392 27.8% [61]
57 2010 Italy 32404 172 48% [62]
58 2004 Norway 25-36 400 36% [63]
59 2010 Hispanic 18-42 485 19% [64]
60 2010 America 17-45 4239 9.4% [65]
61 2010 Chin 18-46 4290 10.1% [66]
62 2009 England - 578 57.8% [67]
63 2009 Taiwan 20-34 21248 33.6% [68]
64 2009 Taiwan 20-35 28437 20.9% [69]
65 2007 Taiwan 19-35 2048 24.1% [70]
66 2006 Australia 18-46 588 36% [71]
67 2005 Norway 26-35 400 36% [72]
68 2001 America - 150 13% [73]
69 2012 Iran 26.4%5.2 400 22.3% [74]
70 2015 Palestine 28.145.7 218 45.8% [75]
71 2005 Qatar 29 393 65.2% [76]
72 2012 Iran 25.7x5.1 919 49.2% [77]
73 2012 Palestine 17-45 300 40% [78]
Funnel plot of standard error by logit event rate
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Figure 2. Funnel plot of the results of the prevalence of medicinal herbs use during pregnancy.
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Study name Statistics for each study Event rate and 95% Cl
Event Lower Upper

rate limit limit  ZValue p-Value
Sardashti.2006 0519 0473 0565 0.804 0421
Abdullahi.2018 0.485 0436 0534 -0.600 0549
Basazn Mekuria.2017 0.486 0435 0.538 -0.524 0.600
BaiJames 2018 0365 0.296 0441 -3438 0.001
Franley.2013 0340 0.318 0.361 -13.499  0.000
Sawalha.2015 0459 0394 0525 -1.218 0223
Chukwum.2016 0.368 0.327 0411 -5.832 0.000
Ahmed.2018 0.700 0.639 0.754 6.041 0.000
Volqvartz.2019 0320 0.262 0.384 5274 0.000
Al Es=aa.2019 0562 0.505 0.618 2141 0.032
BaiJamesaa.2018 0.627 0542 0705 2904 0.004
Kissal.2017 0473 0422 0524 -1.045 0.296
Frawley.2015 0779 0.744 0811 12.672 0.000
Joseph.2017 0.120 0.090 0.158 -12.113  0.000
Chukwurah.2016 0.111 0085 0.144 -13.863  0.000
Sattari.2012 0223 0.184 0.266 -10.408  0.000
Adusi-Poku.2015 0.065 0.044 0.095 -12.881 0.000
Alaku.2015 0.044 0.027 0.071 -11.996  0.000
Isah.2015 0421 0372 0471 -3073 0.002
Nergard.2015 0799 0.739 0.848 7.996  0.000
Aboyeji.2014 0.124 0.094 0.162 -12.142 0.000
Emmanuel 2014 0.100 0.058 0.168 -7.221 0.000
Fwacs 2013 0250 0.212 0.293 9979  0.000
Olowokere.2013 0.393 0.340 0450 -3.666 0.000
Abasiubong.2012 0.093 0.071 0.121 -15.057  0.000
Oladeinde.2012 0227 0160 0311 -5.601 0.000
Bello.2011 0.463 0416 0512 -1.480 0.139
Malan.2011 0909 0.800 0.962 4.909  0.000
Tongo.2011 0217 0.190 0.247 -14.909 0.000
Yusuff.2011 0.199 0.181 0.220 -22.168 0.000
Tamuno.2011 0314 0275 0356 -8.110 0.000
Fakeye.2009 0.676 0.637 0.712 8379  0.000
Sam-Wbbo.2008 0.680 0.655 0.704 13.156  0.000
Addo.2007 0564 0.524 0.604 3.143  0.002
Gharoro.2000 0.122 0.104 0.141 -22.385 0.000
Laelago.2016 0.733 0685 0.776 8.505 0.000
Nyeko.2016 0211 0173 0.255 -10.517  0.000
Abeje.2015 0.079 0.059 0.106 -15.078  0.000
Bayisa.2014 0504 0442 0566 0.126 0.899
Gebremedhin.2014  0.020 0.010 0.039 -10.897 0.000
Mothupi.2014 0.120 0.089 0.160 -11.813  0.000
Srensen.2014 0433 0364 0505 -1.823 0.068
Kaingu.2011 0976 0.713 0999 2594  0.009
Gedif.2009 0.022 0015 0.032 -19.836 0.000
Kamatenesi-.2007 0.999 0.984 1.000 4.858 0.000
Mugomeri.2015 0472 0360 0.587 0471 0.638
Hanafy.2016 0.418 0379 0458 -3.983  0.000
Orief.2014 0273 0226 0327 -7.548 0.000
Mbarambara.2016 0450 0418 0482 -3.028 0.002
Li Tang.2016 0.436 0400 0473 -3367 0.001
Kennedy.2016 0293 0.276 0.310 -20.734  0.000
Jaradat.2013 0.400 0.346 0456 -3.440 0.001
Kim S00i.2013 0.343 0.301 0.388 -6.598 0.000
Bishop.2011 0.058 0.054 0.062 -77.363 0.000
Nordeng.2011 0397 0.358 0436 -5.025 0.000
Al-Riyami.2011 0.194 0.137 0.268 -6.636 0.000
Tabatabaee.2011 0309 0.272 0350 -8543 0.000
Cuzzolin.2010 0278 0236 0325 -8.464 0.000
Lapi.2010 0.483 0409 0.557 -0457 0.647
Nordeng.2004 0360 0.314 0408 5523 0.000
Bercaw2010 0192 0.159 0.229 -12.473  0.000
Cheryl.2010 0.094 0.086 0.103 -43.047  0.000
Xiaoming.2010 0101 0.092 0111 -43.142 0.000
Holst.2009 0578 0.537 0618 3728  0.000
Chuang.2009 0336 0.330 0.342 -46.891  0.000
Yeh.2009 0209 0.204 0.214 -91.252 0.000
Chuang.2007 0.241 0223 0.260 -22.189 0.000
Forgter.2006 0361 0.323 0400 -6.672 0.000
Nordeng.2005 0360 0.314 0408 5523 0.000
Dennehy.2001 0.133 0.088 0.198 -7.793  0.000
Hashim.2005 0.651 0.603 0.697 5906  0.000
Khadivzadeh.2012 0492 0460 0524 -0.495 0.621
Adawi.2012 0.400 0.353 0449 -3973  0.000

0324 0.282 0.368 -7.363  0.000

2.00 -1.00 0.00 1.00 2.00
Favours A Favours B

Meta Analysis

Figure 3. Total prevalence of medicinal herbs consumption during pregnancy based on the random-effect model
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Regression of Sample on logit event rate

Logit event rate
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Figure 4. Meta-regression plot for the prevalence of medicinal herbs use during pregnancy by sample size segregation.

Regression of Years on logit event rate
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Figure 5. Meta-regression plot for the prevalence of medicinal herbs consumptionin pregnancy by publication year.

DISCUSSION

Evaluation of medicinal herbs consumption in pregnancy in patterns  of herbal and traditional medicines during

deferent countries by systematic study and meta-analysis pregnancy. This study included 73 published articles over
enhances our understanding regarding the potential health the past 18 years, which demonstrates a large number of
dangers of these products by concentrating on the usage studies, focusing on the usage of traditional and herbal
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drugs in pregnant women. Based on the findings of this
meta-analysis, the overall prevalence of medicinal herbs
use during pregnancy was 32.4% (95% CI: 28.2%-36.8%).
The highest prevalence of medicinal herbs use during
pregnancy was in Uganda and Kenya with 99.9% (95% CI:
98.4%-100%) in 2007 [49] and 97.6% (95% CI: 71.3%-99.
9%) in 2011 [47], respectively. The lowest prevalence was
in Ethiopia with 2% (95% CI: 1%-3%) in 2014 [44].

In a review, the most prevalently consumed herbs and the
reason for consumption by Middle Eastern pregnant
women were assessed. The most important reasons for
using herbal remedies in pregnancy were nausea and
vomiting control (ginger), heartburn control (peppermint),
prevention of newborn jaundice (chicory and hedge
mustard) stress and anxiety relief (musk willow, borage,
rose), headache alleviation (cold tea), elimination of
common cold (thyme), pain relief (chamomile), and
elimination of cough and sore throat (Alyssum). The most
common herbal remedies used in pregnancy relate to
gastrointestinal disorders, symptoms of colds and the flu.
Most women applied these herbs during the first trimester
and did not notify their physicians about their usage. Most
women consulted their family and friends to consumption
herbal drugs and presumed that they are more impressive
and had fewer side effects than modern drugs, in particular
in pregnancy [1]. In another study in Oman, the main
reasons for herbs usage were colds and the flu [59], and in
a study in Egypt, nausea and vomiting were the most
popular reasons for herbal drug consumption during
pregnancy [4].

Based on a review, the prevalence of medicinal herbs usage
in pregnant women in Africa varied from 2 to 100 %.
Twenty-eight studies (56%) reported that all women use at
least one herbal drug during pregnancy. The reasons for
herbs consumption were to prevent vomiting and nausea in
pregnancy and to exclude preterm delivery [79].

An extensive review performed in Europe, South America,
North America, and Australia. They also reported that
29.3% of women used medicinal herbs during pregnancy,
and the majority of pregnant women used medicinal herbs
based on their own discretion, while 30% referred to

friends, family, media, and the internet as their information
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sources [54]. In a study in the United States, the main
reasons for herbal medicine consumption were nausea,
vomiting, cold, and urinary tract infections [80].

Based on the information obtained from most of the studies
included in this survey, pregnant women did not notify the
physician about the usage of herbal drugs. In most cases,
pregnant women declared that they considered herbs as
natural and harmless products and that they were not asked
about the consumption of herbs by their physicians. The
major sources of information for the use of herbs and
choosing plant species were relatives (family, friends) and
the minor sources were books and scientific journals. In
concordance with this result, a study administered in Italy,
showed that 47.7% of mothers did not receive any
information regarding herbs consumption during pregnancy
from health care team, and 74.3% of the mothers did not
even seek advice from physicians about herbs consumption.
In the majority of cases in that study, women used
medicinal herbs based on their personal experiences or in
consultation with friends and families [61].

The diversity in the results of the articles can be attributed
to cultural differences, indications of different intakes and
access to herbal medicines. The high prevalence of herbs
use during pregnancy can be attributed to the positive
attitude of women to herbal medicines [6, 72] as well as the
social, economic, and cultural status of some countries and
the ease of access to herbal medicines.

The relationship between demographic variables and the
consumption of herbs during pregnancy were checked out
in a comprehensive study. The information of the study
indicated that an increase in maternal age increases the
chance of using herbal medicines [81] and that most female
consumers of herbs were between the age of 31 and 40
years old [15, 82]. The number of previous pregnancies
(gravida) was another variable that was associated with the
consumption of herbs during pregnancy so that women
with previous pregnancy experience were more interested
in using herbs compared to primigravid women [67, 71].
The findings of this research demonstrated that a relatively
high percentage of women use herbs in their pregnancy.
Considering that increasing herbal remedies consumption

in pregnancy may affect the outcome of pregnancy and
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cause complications in pregnancy, including abortion,
preterm labor, etc., or may expose embryo to minor or
major malformations, essential steps must be taken to
provide enough information to pregnant women. The
limitations of this study were lack of access to some
articles, incomplete search of papers, and low quality of
papers.
CONCLUSIONS

The frequency of medicinal herbs use during pregnancy is
relatively high. It is noteworthy to mention that most
pregnant women obtain information for the use of herbal
medicines from non-scientific sources and do not inform
their health care providers. Since the arbitrary use of herbal
medicines can pose potential risks to the mother and fetus,
it is, therefore, essential that health care providers consider
pregnant women as habitual consumers of herbal medicines
and ask about the type of consumed herbs in prenatal

screening visits.
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