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Abstract

Taking medicinal plants during pregnancy may be associated with geographical, socioeconomic, cultural, and individual factors.
The present study was conducted to evaluate the frequency of medicinal plant usage and its influencing factors among pregnant
mothers living in Tehran, Iran. A cross-sectional study was conducted (Tehran, Iran; 2019-2020). All pregnant women who attended
the prenatal clinic were invited. A written consent was obtained from all subjects before enrolment. Data regarding medicinal plant
consumption, the reasons for usage, the cause of preference, the source of advice, and the preparation route were gathered through
an interview and the completion of a questionnaire. The recorded data were analyzed to assess the prevalence, indications, and fac-
tors influencing medicinal plant usage during pregnancy. Of 326 pregnant women, 105 (32.2%) used at least one, and 221 (67.8%)
used no medicinal plant. The most consumed medicinal plant was ginger, followed by peppermint, thyme, frankincense, chicory,
and saffron. The main reasons for usage were digestive disease and cold symptoms. The place of receiving prenatal care was the
only significant factor affecting herbal medicine consumption (p=0.01). More analyses showed a relatively significant correlation
between the participant’s age and medicinal plants usage (p=0.05). The results also showed that belief in low adverse effects and
high effectiveness of medicinal plants were the reasons for preference of herbal medicine usage. Furthermore, 37 subjects (35.0%)
were informed by their family or friends, and 15 (14.3%) consumed medicinal plants on their data. Plants were mainly provided by
herbal stores. The results showed a relatively frequent use of medicinal plants. The plants were mostly recommended by families and

friends. Future studies with larger sample sizes are suggested to determine possible teratogenicity and safe doses.
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Introduction

Medicinal plants are the most ancient substances that
were consumed for medicinal objectives [1, 2]. Preg-
nant women all over the world use complementary and
alternative medications (CAMs) including medicinal
plants, besides conventional medicines [3-5]. Since
the prevalence of CAMs usage are growing, there is a
major concern regarding the potential toxicity of these
drugs particularly those consumed during pregnancy
and lactation periods [6,7].

Herbal medicines and herbal extracts are prevalent-
ly used due to an old belief regarding the safety of
these medications with plant origin [8]. Furthermore,
the availability of medicinal plants and their low costs
might be the other reasons for their common usage
[9,10]. Pregnancy-related ailments (heartburn, nau-
sea, and vomiting) and pregnancy-unrelated compli-
cations (common cold and some kind of infections)
are some of the indications that pregnant women may
preferably use herbal medications [11,12]. The most
commonly used medicinal plants in Iran and Middle
Eastern countries are ginger, peppermint, chicory,
chamomile, and thyme. This group of drugs is also
highly used during pregnancy; however, their safety
and safe doses are unclear [12].

Stimulation of uterine contraction, abortifacient activ-
ity, antiplatelet properties, and synergistic effects with
antiplatelet drugs are some of the reported side effects
associated with herbal products [13]. It should also be
noticed that these products are usually purchased from
stores (not from pharmacies), so, there is no strict
control on their production and supply. This process
may result in the presence of microbial or heavy metal
contamination in herbal products [14,15]. In addition,
herbal remedies are generally recommended by rela-
tives and friends, not by healthcare providers, so, their
consumptions are not usually recorded in patients’
medical records [16].

Many investigations from different cities in Iran have
determined the frequency, pattern, and various involv-
ing factors in the usage of herbal medicine during
pregnancy [17-23]. To our knowledge, there are very
few studies [23] from Tehran. It seems the status of
taking herbal medications during pregnancy may be
associated with many geographical, socioeconomic,
cultural, and individual factors [24]. Hence, providing
more complementary and informative data, the pres-
ent study was conducted to evaluate the frequency,
pattern, indications, and influencing factors of me-
dicinal plant usage among pregnant mothers living in
Tehran, Iran.

Materials and Methods

A prospective and cross-sectional study was con-
ducted in two academic general hospitals affiliated
with Shahid Beheshti University of Medical Sciences

(Emam Hosein and Taleghani Hospitals, Tehran, Iran)
from November 2019 to September 2020. All preg-
nant women at any gestational age attending the pre-
natal clinic were invited to participate. Subjects who
refused to participate, or were unable to remember the
names of consumed medicinal plants, mentally un-
stable, or foreigners (mainly Afghans) who could not
speak Persian were excluded.

Before the study, residents of Family Medicine and
Obstetrics were trained to perform the interviews,
complete the questionnaires, and collect data.

A semi-structured questionnaire was implemented
[23]. Based on experts’ opinions, a few modifications
were made to the questions to obtain more informa-
tive data regarding the reason for preference to use
medicinal plants, the source of information or advice,
and the source of preparation. Then, the questionnaire
was validated with a group of expert perinatologists.
To check the repeatability, through a pilot study, 15
pregnant women were tested. The intraclass correla-
tion coefficient (ICC) index was measured to examine
the internal validity. The implemented questionnaire
was composed of different parts. The first part includ-
ed questions about participants’ socio-demographic
characteristics, including age, education, occupation,
nationality, residential status, and family size. The
questions in the second part were related to obstet-
rical history, such as numbers of the gravidity, par-
ity, abortion, planned or unplanned pregnancy, and
mode of delivery. The third part included information
related to consumed medicinal plants, such as names
and reasons for usage. Probable indications of using
medicinal plants like morning sickness, bloating, con-
stipation, or flu-like symptoms were also asked. The
questions of the final part were regarding the recom-
mendation source, reasons for preference using herbal
medicine, source of information about herbal medi-
cine, or advice to use and source of preparation. Herbs
with food usage were not considered in data entry.
All completed questionnaires were gathered and the
recorded data were extracted and analyzed to assess
the frequency, indications, and factors influencing
medicinal plants usage during pregnancy.

Ethics approval

Ethics approval was obtained from the institutional re-
view board of Shahid Beheshti University of Medical
Sciences according to the Helsinki Declaration (IR.
SBMU.MSP.REC.1398.904). A written consent was
obtained from all subjects before enrolment.

Sample size

The sample size was determined using the commu-
nity ratio formula, taking into account the following
assumptions. The prevalence of drug use (P) during
pregnancy was taken as 41% from a similar previous
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study [25], taking into account the confidence interval
(1-a) of 95% and the estimation error (d) of 10% for
this sample volume ratio, the total number of pregnant
women was estimated at 326.

Statistical analysis

Analysis was performed using SPSS software version
22. P values less than 0.05 are considered statistically
significant. The findings of the study are represented
by adjusted OR (aOR) and at 95% confidence inter-
val (CI). Data were displayed as mean and standard
deviation for quantitative variables and as frequen-
cy and percentage for qualitative variables. Also, a
two-sample independent t-test was used to compare
quantitative variables between the two groups, and
the Chi-square test was used for qualitative variables.
The logistic regression model was used to measure the
relationships between the variables affecting the pat-
tern of drug use.

Results

Out of 350 invited subjects, 24 were excluded because
of dissatisfaction with participation or lack of knowl-
edge about consumed medicinal plants. Finally, 326
pregnant women completed the questionnaire. The
mean age of participants was 28+6.31 (Min: 12 and
Max: 48) years. The majority of them were Iranian
(77.3%), unemployed (91.70%), and lived in the cities
(72.3%). Thirty women (9.0%) were illiterate, and 65
(29.6%) had a large family size (>4).

Of all participants, 105 pregnant women (32.2%) used
at least one, and 221 (67.8%) used no medicinal plants
during pregnancy The used herbal medicines and rea-
sons for usage are shown in table 1. Of 23 used medic-
inal plants during pregnancy, the most consumed plant
was ginger, followed by peppermint, thyme, frankin-
cense, chicory, and saffron. The declared main reasons
for usage were gastric symptoms (nausea/morning
sleeckness, bloating, stomachache, and constipation),
cold symptoms, the tendency to increase the neonate's
intelligence quotient (IQ), and preventing neonatal
jaundice. Saffron was also used to induce abortion and
get warm.

Analysis of data showed no significant differences be-
tween the two groups (consumed and non-consumed
herbal medicines) regarding demographic charac-
teristics including age (p=0.06), educational status
(p=0.14), occupation (p=0.52), the place of residen-
cy (p=0.21), nationality (p=0.32), and family size
(p=0.47). Concerning the obstetrical factors, the place
of receiving prenatal care was the only significant fac-
tor affecting herbal medicine consumption. Accord-
ingly, more subjects who received prenatal care from
midwifery offices had consumed medicinal plants
(p=0.01). On the contrary, most women who attended
academic hospitals did not consume medicinal plants
(p=0.01). No significant differences were observed
between the groups regarding other obstetrical factors
like numbers of parity, abortion, pregnancy tendency,

Table 1. Frequency and reason of herbal medicine usage

Medicinal plants Number Percent Reason of usage
1 Ginger 25 7.66 Nausea, Morning sickness, cold symptoms

2 Peppermint 18 5.52 Stomachache, bloating

3 Thyme 16 4.90 Cough, cold symptom

4 Frankincense 13 3.98 Increasing neonate 1Q

5 Chicory 11 3.37 Preventing neonatal jaundice

6 Saffron 10 3.06 Induced Abortion, Getting warm

7 Cinnamon 8 2.45 Bloating, Getting warm

8 Dermal oil (almond & olive) 8 245 Preventing skin Stretching and striae of

9 Four seeds 6 1.84 Cold symptom

10 Flaxseed 6 1.84 Constipation, stomachache

11 Garlic 6 1.84 Cold symptoms, Increasing neonate 1Q, No

12 Pennyroyal 5 1.53 Cold symptoms

13 Borage 3 0.92 Sedative

14 Chamomile 2 0.61 Sedative

15 Green tee 2 0.61 No reason

16 Cumin 2 0.61 Bloating

17 Licorice 2 0.61 Stomach ache

18 Jujube 2 0.61 No reason

19 Musk willow 1 0.30 Sedative

19 Manna of hedysarum 1 0.30 -

20 Violet oil 1 0.30 Cold Symptoms

21 Cranberry 1 0.30 Well being

22 Plantago 0 0 -

23 Sage 0 0 -
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Table 2. Comparison of demographic and obstetrical characteristics between two groups of con-
sumed and non-consumed herbal medicines

Medicinal plant usage No medicinal plant usage

Variables (n=105) (n=221) p value
Age 29.44+5.90 28.01+6.47 0.06
(Year; MeantZ SD)
Educational status 0.14
Iliterates 6(20%) 24(80%)
Under diploma 40(29.6%) 95(70.4%)
Diploma and higher 59(36.6%) 102(63.4%)
Occupation 0.52
Employed 9(33.3%) 18(66.7%)
Unemployed 96(32.1) 203(67.9%)
Place of residency 0.21
Urban (30.9%)71 (69.1%)159
Suburb (36.4%)32 (63.6%)56
Nationality 0.32
Non-Iranian (22.8%)13 (77.2%)44
Iranian 86(34%) 166(65.8)
Family size 0.47
1 (36.4%)8 (63.6%)14
2 (37.1%)13 (62.9%)22
3 (38%)19 (62%)31
4< (29.7%)65 (70.3%)145
Parity 0.81
1 (30.2%)35 (69.8%)81
2 (33.7%)35 (66.3%)69
>3 (33.7%)33 (66.3%)65
Pregnancy tendency 0.19
Planed
Unplanned (32.4%)47 (67.6%)98
Unplanned but with (37.5%)36 (62.5%)60
willing (25.0%)21 (75.0%)63
Abortion history 0.42
No (31.5%)58 (68.5%)126
Yes (33.8%)24 (66.2%)47
Attempt duration
to become pregnant 0.83
(Month)
6> (31.1%)70 (68.9%)155
6-12 (31.1%)14 (68.9%)31
>6 (35.7%)15 (64.3%)27
Place of prenatal visit
Midwifery office (57.1%)12 (42.9%)9 0.01
Obstetric office (37.9%)33 (62.1%)54 0.11
Health care center (30.6%)44 (69.4%)100 0.32
Academic hospitals (26.6%)47 (73.4%)130 0.01
Non-governmental (50.0%)1 (50.0%)1 0.54
hospitals
Time of first prenatal
care visit (trimester) 0.46
First (33.5%)82 (66.5%)163
Second (33.3%)6 (66.7%)12
Third (12.5%)1 (87.5%)7
Frequency of prenatal 0.11
visits
1-2 (23.1%)15 (76.9%)50
3-4 (39.3%)22 (60.7%)34
5< (35.5%)61 (64.5%)111
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between the groups regarding other obstetrical factors
like numbers of parity, abortion, pregnancy tendency,
attempt duration to become pregnant, place of receiv-
ing prenatal care, the time of first prenatal care visit,
and the frequency of prenatal care visits (p>0.05). All
detailed data are shown in table 2.

More analyses using the Logistic regression test
showed a weak but not significant correlation between
participant’s age and taking medicinal plants; older
participants used more herbal medicine during preg-
nancy (p=0.05). On the other hand, no correlations

were observed between medicinal plant consumption
and other variables like occupational or educational
status, place of residency, nationality, parity, family
size, and time of first prenatal care (p>0.05) (Table 3).
Considering the reason for preference of medicinal
plant, the results showed that belief in less adverse
effects and more effectiveness of herbal medicine
compared to conventional drugs, as well as, the good
experience reported by the others were the main rea-
sons (Table 4).

Table 3. Correlations between medicinal plant usage and several variables

Variable aOR CI (95%) p value
Age 1.04 0.99-1.09 0.05
Education 1.16 0.86-1.57 0.32
Occupation 0.63 0.21-1.91 0.42
Family size 1.04 0.81-1.35 0.73
Time of first prenatal care 0.52 0.22-1.22 0.13
Parity 1.06 0.74-1.52 0.74
Nationality 1.04 0.9-1.21 0.57
Residential status 1.00 0.54-1.86 0.98
Table 4. Reason for medicinal plant use preference
Number
Reasons (0= 105) (%)
Less adverse effects in comparison with 23 21.9
conventional drugs
Good experience reported by family and 19 18.0
friends report
More effective in comparison with con- 6 5.7
ventional drugs

Auvailability (ease of access) 4 3.8

Low cost 2 1.9

Missing data/could not remember 55 523

Furthermore, investigating the source of information,
the results showed 37 subjects (35%) were informed
by their family or friends, and 15 (14.3%) consumed
medicinal plants by own data. Other resources of
information were books, magazines, herbal sellers
(8:7.6%), medical doctors and midwives (14: 11.3%),
googling (7: 6.6%), and others (5: 4.7%). The rest of
the participants could not remember the sources of in-
formation. The results also showed that the source of
procurement in 45.7% was herbal stores; while oth-
ers declared different ways like self-provided, family
members, and pharmacy. Several participants did not
remember to report (Table 5).

Discussion

The results of the present study showed that the mea-
sure of medicinal plant usage among pregnant women
was 32%. This rate is comparable with reported rates
by the other studies. Studies demonstrated that the fre-

Table 5. Source of medicinal plant preparation

prl:;)?:a(t)ifon Number (105) (%)
Herbal stores 48 457
Self-production 76
Family 18
Pharmacy 2 19
Clinician 2 19
Others/can’t re- Al “

member
quency rate of herbal medicinal usage during pregnan-
cy in Middle Eastern countries was between 19% to
90%. Interestingly, both of these rates belong to two
cities of Iran (19% in Ahvaz and 90% in Yazd [3,26]).
Furthermore, other investigations showed a higher
rate of herbal medicine consumption among pregnant
mothers from Zambia [27] and a lower prevalence rate
in developed countries [28].
Based on the results, ginger followed by peppermint,
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thyme, frankincense, and chicory were the most fre-
quently used medicinal plants. Ginger was commonly
used to relieve gastrointestinal and common cold-re-
lated symptoms.

These findings are in line with the results of oth-
er studies that were carried out in the Middle East
countries and Zambia [15,27]. Inconsistent with our
results, a previous study from Tehran, Iran, in 2012
showed a different ranking sequence regarding fre-
quently used herbal medications. Peppermint was the
most, followed by frankincense, flix-weed seed, pen-
nyroyal, ginger, and chicory [23]. The other study also
showed that Asian pregnant women consumed pepper-
mint more than ginger [29]. A study from Shiraz, Iran,
in 2023 also showed chicory as the most used herbal
medicine during pregnancy [20]. These diversities
in the results may relate to differences in the sample
sizes, drug consumption during different trimesters
of pregnancy with various complications, number of
gestations, etc. Our results demonstrated that preg-
nant women consumed frankincense to increase their
infants’ IQ and chicory to prevent neonatal jaundice.
As there is not enough information about the possible
teratogenic effects of chicory and frankincense during
pregnancy; it seems more investigations are needed
to assess their potential adverse effects. Moreover,
the possibility of medicinal plant contamination with
heavy metals is the other important subject that should
be carefully considered [3]. Evidence has demonstrat-
ed that cadmium and lead concentrations in ginger and
thyme samples may be above the safe values [30].
The results of the present study showed that gastroin-
testinal and common cold-related symptoms, followed
by the preference to increase the child's intelligence
and prevent neonatal jaundice, were the most common
reasons for medicinal plant usage during pregnancy.
These results are confirmed by the other studies con-
ducted by John et al. and Hashem et al. [3,23]. In con-
trast to the results of other studies from Iran (Kazer-
oon) [31] and Asian countries [3], we could not show
urinary tract infection as a frequent reason for taking
herbal medicine during pregnancy. The finding of the
present study also indicated inducing abortion was
the reason for saffron consumption among the preg-
nant population. Compatible with this result, previous
studies have shown the possible relationships between
high doses of saffron and the risks of miscarriage and
preterm birth [32,33]. On the other hand, this adverse
effect was not reported by the other studies from Iran
[23] or Asia [3]. These findings raise the need for fur-
ther studies demonstrating the possible teratogenicity
of saffron.

Concerning the obstetrical factors affecting medicinal
plant consumption, the results showed that the place
of receiving prenatal care was the only significant
factor. More subjects who received prenatal care from

midwifery offices had consumed herbal medicines.
Confirming our results, previous studies showed that
midwives who had self-experience of using CAMs or
attending CAM workshops advised their clients more
CAM remedies [34,35]. On the contrary, the lowest
rate of herbal medicine usage was related to those who
received prenatal care from academic hospitals. These
results may be reflected in the differences in health-
care attitudes according to their relationship with the
academic environment. It is supposed that because
of inadequate evidence-based information, CAM and
herbal medicines were not recommended in academic
clinics and hospitals. According to the results, there
was a weak but non-significant correlation between
participant’s age and taking medicinal plants. More-
over, no significant correlation was observed between
educational status and herbal medicinal use. In line
with our finding, an investigation from Iran could not
find any relationship between herbal usage with the
mother’s age or educational level (31). In contrast to
our findings, several studies from Iran, Ethiopia, and
Indonesia demonstrated statically significant relation-
ships between herbal usage and women’s age or edu-
cation [23,36,37].

Pregnant women who used medicinal plants, mostly
believed it has fewer adverse effects compared to con-
ventional drugs. This finding shows a need to precise-
ly evaluate why mothers believe it has less adverse ef-
fects and more safety regarding the use of herbs during
pregnancy that resulted in inappropriate consumption
[18,38]. In addition, future randomized controlled tri-
als are needed to determine safe doses of commonly
used herbal medication, and pregnant women should
be aware of possible drug toxicity. Compatible with
our results, another study from Iran has demonstrat-
ed that the reason for “less adverse effects of herbal
medicines in comparison with conventional medica-
tions” was the frequently reported belief among in-
cluded pregnant women [23]. This belief may not be
an evidence-based reason and may arise from lack of
knowledge. Moreover, some people may believe in
medicinal plants as food supplements, not drugs [39].
The main source of obtaining information related to
the use of medicinal plant was family and friends. This
finding was confirmed by a previous study conducted
in Tehran, Iran [23]. Healthcare providers should be
encouraged to inform pregnant women about using
evidence-based resources. In contrast with our find-
ing, an investigation by Sattari et al. (Tabriz, Iran)
[18] showed that the majority of pregnant women
were recommended to use herbs by their doctors. This
diversity in findings may reflect the cultural, geo-
graphical, and distribution of prenatal care clinics.
According to the results, self-production and herbal
shops were the most reported ways that our partici-
pants provided their medicinal plants. Previous stud-
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ies have emphasized the possibility of herbal contam-
inations in products that have not been produced or
sold under the supervision of the Iran food and drug
administrators. Contamination with heavy metals or
the presence of toxic amounts of cadmium and cop-
per have been previously reported by former studies
[3,401].

Conclusion

The results of this study showed the relatively fre-
quent use of medicinal plants during pregnancy which
were mostly recommended by families and friends.
The most consumed medicine was ginger, followed
by peppermint, thyme, frankincense, chicory, and saf-
fron. The place of receiving prenatal care was the only
significant factor affecting medicinal plant consump-
tion. Medicinal plants were mainly provided from
herbal stores. These findings highlight the necessity
of awareness of medicinal plants use during pregnan-
cy. Healthcare providers should be trained regarding
herbal medicines’ advantages, disadvantages, indi-
cations, safe doses, and contraindications. Pregnant
women should also receive information from health-
care providers instead of their relatives. Compiling
protocols and guidelines related to the administration
of herbal medicines would be beneficial, particularly
for healthcare providers who work in comprehensive
or primary healthcare centers. Future cohort studies
and randomized controlled trials with larger sample
sizes and including more variables are suggested to
determine possible teratogenicity and safe doses.
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