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The use of herbal products during pregnancy:
which is the risk perception?

Abstract

The aim of the study was to assess women habits during pregnancy, the
prevalence of use of herbal products and the awareness about the related risk
of adverse reactions. A total of 279 interviewees, at Polyclinic Umberto | (Rome,
Italy), completed the questionnaire that examined descriptive and analytical
aspects about herbal products. The majority quit smoking and drinking alcohol,
but consumed regularly herbal products, often associated with drug therapies.
Pregnant women considered herbal products less dangerous than other
medications, even if some dermatological and gastrointestinal adverse reactions
were reported. Gynecologist and herbalist represent the primary source of
information about herbal products, while the most common place of purchase
is the pharmacy. Pregnant women appear mindful about the risks of smoking,
alcohol and medications. On the contrary, their knowledge about the risk/
benefit profile of herbal products is limited. Therefore, information strategies and
surveillance programs about the safety of herbal products should be implemented
in the context of public health.
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Introduction

Women, especially during pregnancy, seem to be common users
of herbal products (HPs) to prevent/reduce the risk of diseases
or to improve the state of well-being. Pregnant women belong
to one of the susceptible population subgroups exposed to more
risk factors; therefore, attention monitoring and observational
studies are constantly required. In various countries, contrasting
results exist about the knowledge on the safety profile of HPs,
while they are conscious about the possible risk of exposure to
other xenobiotics (medications, etc.) [1-3]. In particular, Iranian
pregnant women mostly do not inform the physician about the
herbal supplementation [4], whereas Australian women search
information from reputable sources (e.g. healthcare professionals,
government or hospital websites) in order to consume or not an
herbal product [5]. In Italy, pregnant women appear even more
inclined to take HPs than women of other countries [6]. They
probably minimize the related risk of adverse reactions, even
though some of these products are specifically contraindicated
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during pregnancy (anthranoids) [7]. Nevertheless, the use of HPs
during pregnancy is not fully studied [2].

Unlike herbal medicinal products that are authorized by the
Italian Medicines Agency and/or European Medicines Authority
[8], herbal dietary supplements are marketed after notification to
the Italian Ministry of Health, with no need of efficacy and safety
(evidence-based) proofs. Moreover, herbal medicinal products
are controlled by the National Pharmacovigilance Network,
which is directly coordinated by the Italian Medicines Agency.
On the other hand, the collection of suspected adverse reactions
due to cosmetics are managed by the Italian Ministry of Health,
whereas adverse reactions related to other products (herbal
supplements, vitamins, etc.) are subject of a separate system
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(Phytosurveillance) coordinated by the Italian Institute of Health
[8]. This multiplicity of definitions/regulations of the various
products could lead to extreme confusion among consumers. In
addition, often overestimated claims of effectiveness in treating
a range of conditions are made by HP manufacturer companies,
increasing consumer/healthcare professionals’ decision-making
difficulties [9].

Even though it is well known that alcohol use during pregnancy
can cause developmental disorders and there is substantial
awareness among pregnant women about the risks to the fetus
of drinking alcohol during gestation, there are many studies
that aim to estimate the prevalence of drinking and to enhance
prevention strategies in order to further increase the awareness
of the public [10]. Likewise, smoking is another well-established
risk factor for pregnancy complications; prevention efforts and
global studies are continuously made, to increase the perception
of the population, especially of the pregnant women [11].
The intake of herbal products in pregnancy does not have the
same attention. Even though the use of HPs is diffused during
pregnancy, there is a lack of clinical data reporting the frequency
of use and supporting their risk/benefit profile [12].

Hence, the aim of the present study was to assess women habits
during pregnancy, the prevalence of use of HPs and the awareness
of pregnant women about their safety and effectiveness.

Methods

The methods used in this survey have been previously published
[1]. Some details are given below. We consider HPs all products
(herbal dietary supplements, cosmetics, homeopathic remedies,
and herbal medicinal products) containing an herbal substance [1].

A mono-centric observational survey has been conducted
retrospectively at the Polyclinic Umberto | in Rome fora 12-month
period (from June 2017 to June 2018). Umberto | is one of the
largest public hospitals in Italy, which serves a heterogeneous
population of patients representative of different ethnicities
and socio-economic status. Pregnant women (280) undergoing
gynaecological examination, in different gestational stages,
were randomly interviewed. Qualified healthcare personnel
collected the information twice a week, through a structured
face to face questionnaire administered to each woman. The
survey was organized in 20 questions divided in descriptive
(age, nationality, gestation week, previous pregnancies, level of
education, occupation, smoking and drinking habits, favourite
foods,) and analytical (characteristics of HPs used, place of
purchase of herbal products, main source of information on
their safety and effectiveness, concomitant therapies, adverse
reactions potentially due to HPs) questions in Italian language,
previously published and validated [1, 13]. Main outcome
measures consisted in herbal products and other medications
taken during pregnancy and consumers awareness on their safety
and effectiveness. At each interview, according to the Declaration
of Helsinki, the women gave informed consent after receiving a
description of the study, and the privacy protection was applied
during the collection of data. Using the Office Excel software, an
identifying number was assigned to each questionnaire in order
to ensure anonymity.

2021

ISSN 2321-2748 Vol.9 No.1:1

In line with the lItalian guidelines for the classification and
conduction of observational studies on drugs (Official Gazette of
the Italian Republic, GU n. 76 of 31-3-2008), the study has been
notified/approved by the ethical committee of the institution
where the survey was carried out (notification/registration of the
protocol approved 12/22/2016).

Results

Among 280 questionnaires provided to pregnant women, two
hundred seventy-nine (279) women joined the project, with a
mean age 32.4 + 0.34 years; they were on average at the thirty-
third + 0.44 week of pregnancy.

Descriptive characteristics of the interviewees

50.5% of the women in this study (n=141) did not have
previous pregnancies, whereas 49.5% (n=138) of women were
multiparous. Among multiparous responders (n=137), 62.0%
(n=85) of women had previously one pregnancy, 23.4% (n=32) of
women had two pregnancies, 8.0% (n=11) of women had three
pregnancies, and 6.5% (n=9) of women had experienced more
than three pregnancies.

Referred to questionnaires, eight women did not answer to this
specific question. Among 171 women who answered to the
question, 80.1% (n=137) of participants were from lItaly while
19.9% (n=34) of them were from foreign countries, in particular,
6.4% (n=11) were from Romania, 1.8% (n=3 were from Ecuador,
1.8% (n=3) were from Poland, 1.2% (n=2) were from Germany,
1.2% (n=2) were from Peru, 1.2% (n=2) were from Brazil, 1.2%
(n=2) were from Albania, 1.2% (n=2) were from Bangladesh.
Women from other countries (such as China, Russia, etc.)
represented 4.1% (n=7) of the interviewees.

The majority of the pregnant women interviewed had a high
school diploma, were employed, neither smoked nor consumed
alcohol. Meanwhile, 84.4% (n=232) of them were daily
consumers of HPs, 15.6% (n=43) of the women had never used
these products and four of them did not answer. In particular,
85.5% (n=230) used HPs even during pregnancy; ten women did
not answer this specific question. A more detailed summary of
the descriptive characteristics of the women who responded to
the questionnaire is reported in Table 1.

Characteristics of herbal products used by
pregnant women

Among interviewees, the category of products mostly used was
that of cosmetics (all of these contain at least one plant extract),
followed by food supplements (i.e., vitamins and/or minerals,
without herbal ingredients), herbal dietary supplements,
homeopathic medicines and herbal medicinal products. The
specific characteristics/composition of products used by
pregnant women is reported in Table 2. These products were
usually used for almost the entire period of gestation (157.2
4.8 days), for reasons primary due to pregnancy (86.4%; n=203),
including dermatologic problems, gastrointestinal discomforts,
mild vascular disease, etc. (data not shown).
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Table 1 Descriptive characteristics of pregnant women who responded to the questionnaire (n=279).

Characteristics Response rate for each question

Level of education

- Secondary school certificate: 19.6% (54/276)

- High school: 54.3% (150/276)

- College degree: 26.1% (72/276)

Occupation

- Clerk: 29.9% (83/278)

- Self-employed (e.g. beautician, hairdresser, saleswoman, secretary, seamstress): 14.7% (41/278)

- Worker: 10.8% (30/278)

- Freelance (e.g., architect, lawyer, accountant, pharmacist): 9.7% (27/278)

- Housewife: 20.8% (58/278)

- Teacher: 5.8% (16/278)

- Student: 3.6% (10/278)

- Unemployed or other: 4.6% (13/278)

Favorite food

- Carbohydrates (pasta, bread): 31.0% (77/248)

- Vegetable (salad, spinach, eggplant etc.): 25.8% (64)

- Fruit (grapes, apples, etc.): 21.4% (53)

- Meat (red meat, chicken, etc.): 18.1% (45)

- Fish (shrimp, tuna, etc.): 3.2% (8)

- Other (dairy products): 0.4% (1)

- Never smoker: 50.9% (139/273)

Smoking - Previous smoker: 35.5% (97/273)
- Current smoker: 13.6% (37/273)
- No, never: 85.4% (217/254)
Alcohol use

- Yes, occasionally (less than three glasses per week) : 12.6% (32/254)

- Yes, quite frequently (3-14 glasses of alcohol /week): 2.0% (5/254)

Cosmetics (73.6%; n=190)

Table 2 Characteristics of products used by pregnant women (n=258)*.

Product Most representative ingredients (where specified).

- Prunus amygdalus var. dulcis - almond oil (66.8%; n=127);

sativum - pea (18.9%; n=36);

- Multi-herbal ingredients, including rice oil in association with tapioca starch, bran oil, Pisum

- Lawsonia inermis - henna (4.2%; n=8)

- Calendula (2.6%; n=5);

- Aloe gel (2.6%; n=5);

- Others (5.8%; n=11)

This article is available in: https://www.imedpub.com/phytomedicine-and-clinical-therapeutics/
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Product Most representative ingredients (where specified).

- Foeniculum vulgaris - fennel (32.7%; n=36);

- Chamomilla recutita - chamomile (30%; n=33)

Herbal dietary supplements (42.6%; n=110) - Green tea (7.3%; n=8);

- Black tea (5.5%; n=6)

- Licorice (4.5%; n=5);

- Others (unspecified multiple-ingredients herbal teas — 24.5%; n=27)

n=29)

- Multivitamin supplements, including those containing essential fatty acids, lutein, etc. (11.8%;

Food supplements (95.3%; n=246)
- Propolis (6.1%; n=15)

- Others (non-herbal, iron, multi minerals, etc. — 9.3%, n=23)

. . - Arnica (8.3%; n=3)
Homeopathic medicines (14%; n=36)

- Multi-ingredient syrup (5.6%; n=2)

- Anthraquinones (26.7%; n=8)

Herbal medicinal products (11.7%; n=30) - Centella (6.7%; n=2)

- Valerian (6.7%; n=2);

possibility.

* Data are reported as percentage (%) and number of respondents (n), taking into account that the interviewed women had a multiple answer

Analytical characteristics of HPs used by
pregnant women

The analytical aspects of the interview (e.g., source of information,
place of purchase, use of medications) are described in Table 3.

HPs were considered as always safe in 65.2% (n=182) of the cases,
while medications in only 4.7% (n=13). Only 7.1% (n=20) of the
pregnant women considered HPs always harmful, while 14.7%
(n=41) of them considered HPs dangerous only during the first
trimester. In contrast, the use of medications is thought being
always harmful in the 52.0% (n=145) of cases, and dangerous only
during the first trimester in the 35.5% (n=99). Some women did
not know the answer regarding the dangerousness of HP (12.9%,
n=36) and of medications (7.9%, n=22).

Noteworthy, in the 66% of pregnant women, the use of herbal
products was associated with other medicines. The drugs more
used, were those for the hematopoietic system (e.g., Folina®,
Prefolic®, Ferrograd®), specifically for red blood cells maturation
and in the treatment of anemia and/or thrombophilia. Other
prescribed drugs included those for: the endocrine system,
such as prednisone (Deltacortene®), levothyroxine (Eutirox®),
oxytocin (Syntocinon®, used to stimulate uterine contractions)
etc.; cardiovascular system, as nifedipine (Adalat®, Clexane®);
and gastrointestinal system, as sodium alginate associated with
sodium bicarbonate (Gaviscon®), and an association of multiple
salts (e.g., calcium carbonate, sodium carbonate, alginate and
bicarbonate — Maalox RefluRAPID®) to treat stomach ache.

The risk perception and the awareness about effectiveness of HPs
vs. medications are reported in Figure 1.

The interviewees considered HPs, less effective (36.6%; n=93) and
less dangerous than medications (62.7%; n=160). However, 7.5%

(n=19) of women have experienced adverse effects from HPs,
concerning dermatological (21.1%; n=4), gastrointestinal (52.6%;
n=10), or cardiovascular systems (5.3%; n=1). In particular, skin
reactions that consisted in eczema, erythema, and pruritus were
ascribed to almond oil usage; gastrointestinal adverse effects
included hyperacidity, diarrhea, sickness, nausea and abdominal
cramps were possibly due to anthrachinonic components of Aloe
vera, Rheum palmatum, Cascara sagrada, Senna angustifolia.
These adverse effects were reported when HPs were taken
in combination with other medicinal plants. Cardiovascular
reactions, mostly tachycardia, were ascribed to the use of
Camelia sinensis (tea).

Discussion

This study highlights the highly prevalent use of HPs and the
perception of the relative safety of HPs during pregnancy, in
contrast to smoking, alcohol and drugs consumption, in a cohort
of pregnant women. Although this is a monocentric survey,
it provides information about women from different socio-
economic status and country of origin; women enrolled into the
study were seen at the Umberto | Polyclinic, one of the biggest
hospitals in Italy [1].

Though the use of herbal products during pregnancy is growing,
the safety awareness remains a big problem. The marketing of
herbal dietary supplements doesn’t need any evidence-based
research [8], and the sale of these products in the internet evades
regulations, contributing to an unconscious exposure of pregnant
women. Recent data from different countries suggest herbal
supplements during pregnancy to be a potential risk for children’s
health [14,15]. In specific: Therefore, information about a proper
use and fthe adverse effecfts off HPs fis needed.

4 This article is available in: https://www.imedpub.com/phytomedicine-and-clinical-therapeutics/
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Table 3. Analytical aspects about HPs used by pregnant women who responded to the questionnaire.

- Gynecologist: 57.6% (147/255)

- Herbalist: 29.4% (75/255)

- General practitioner: 20.8% (53/255)
- Pharmacist: 14.9% (38/255)

- Personal experience: 12.8% (33/255)
- Friends: 9.0% (23/255)

- Pediatrician: 7.1% (18/255)

- Internet websites: 7.1% (18/255)

- Pharmacy: 59.7% (154/258)

- Herbalist’s shops: 37.6% (97/258)
- Supermarket: 22.1% (57/258)

- Perfumery: 7.8% (20/258)

- Internet: 0.4% (1/258)

- Catalogues: 0.4% (1/258).

- Yes: 66.0% (167/253)

- No: 34.0% (86/253)

- Hematopoietic system: 46.7% (78/166)

- Endocrine system: 41.3% (69/166)

- Cardiovascular system: 28.7% (48/166)

- Gastrointestinal apparatus: 15.5% (26/166)
- Anti-infective: 9.6% (16/166)

- Nervous system: 3.0% (5/166)

- Other (e.g., musculoskeletal apparatus, respiratory system): 3.6% (6/166)
-No: 92.5% (233/252)

- Yes: 7.5% (19/252)

Primary source of information on
herbal products

Principal place of purchase of herbal
products

Use of other medications

Major target system of other therapies

Adverse reactions potentially due to
herbal products

* The multiple answer response was possible, and the missing answers were not reported in the Table 3.

/

A B

m More efficacious (8.3%)
B Less efficacious (36.6%)
= Equally effective (28.0%)
[ Don't know (27 2%)

B Less harmfull (62.7%)
= More harmfull (0.8%)
=3 Equally harmfull (7.5%)
B Harmless (18.8%)

[ Don't know (102%)

Figure 1 Risk perception (A) and awareness about effectiveness (B) of HPs vs. medications in pregnant women.

N /

In our study, the interviewed women appear aware of having to
reduce alcohol consumption and smoking, to help preventing
birth defects. On the contrary, from our results reported in Table
1, it comes out that the consumption of fish and dairy products
are in lower percentage than it could be expected. Despite
pregnant women are aware of the benefits of a healthy diet, it
seems that some of these changes (e.g. reduced consume of

5

fish, vegetables) are made in contrast with recommendations.
Probably, the high percentage of women, who take multivitamin
supplements and/or essential fatty acids, could explain (but not
justify) their reduced fish consume.

Pregnant women are treated pharmacologically for diseases that
are not often directly attributable to the pregnancy itself. Indeed,
the use of drugs that occurs under medical supervision, regards

This article is available in: https://www.imedpub.com/phytomedicine-and-clinical-therapeutics/
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ailments that affect hematopoietic (anemia, folate deficiency,
thrombophilia, etc.), endocrine (e.g., immune thrombocytopenia,
rheumatoid arthritis, systemic lupus erythematosus, maternal
hypothyroidism), and cardiovascular systems (angina,
hypertension, etc.). The women are very careful and selective in
taking medicines that are extremely necessary; in particular, the
iron replacement to treat hematopoietic disease, low-molecular-
weight heparins (LMWH-dalteparin, enoxaparin, etc.), folic acid
supplementation, in order to ameliorate plasma volume, to
counteract thrombogenic activities, and to prevent neurologic
anomalies (e.g., anencephaly, encephalocele, spina bifida)
[16,17]. Treatment of immune and endocrine systems pathologies
consist in levothyroxine and corticosteroids (i.e., prednisone)
therapies. Cardiovascular diseases are usually treated with a
dihydropyridine calcium channel antagonistic (i.e., nifedipine,
as a vasodilator agent with anti-anginal, antihypertensive, and
tocolytic properties) [18].

In our study emerged that pregnant women are regular
consumers of HPs (herbal dietary supplements, cosmetics,
homeopathic remedies, herbal medicinal products), probably
because of considering them of equal efficacy and safer than
medications, or actually harmless. About half of interviewed
women used herbal dietary supplements for pregnancy-
related problems (e.g., varicose legs, restlessness, insomnia,
gastrointestinal problems) as fennel, chamomile, green and
black tea, licorice, etc. Almost all of them took food supplements
containing vitamins, fatty acids, lutein, propolis, etc. One third of
pregnant women used cosmetic products to treat skin problems
(e.g., irritations, hyperpigmentation, stretch marks) using aloe
gel, calendula, pea extract, almond oil or to dye the hair using
henna extract. It should be underlined that the therapeutic
activity is a distinctive characteristic of the drugs, but often it
is attributed to complementary medicines, including cosmetics
and herbal dietary supplements. Moreover, almost one third of
them used homeopathic (multi-ingredient syrups, arnica) and
herbal medicinal products (anthraquinones, valerian, centella)
revealing a poor and/or erroneous perception about their
safety. Indeed some adverse reactions have been reported,
consisting in eczema, erythema, and pruritus (ascribed to the
use of almond oil); gastrointestinal adverse effects include
hyperacidity, diarrhea, sickness, nausea and abdominal cramps
possibly due to anthraquinone derivatives (Aloe vera, Cascara
sagrada, Rheum palmatum, Senna angustifolia). Even if there are
no reports of undesirable effects during pregnancy and on the
foetus, experimental data concerning a genotoxic risk of several
anthranoids (in particular, emodin and aloe-emodin) do already
exist and for this reason these products are not recommended
during pregnancy [7].

The possibility of adverse reactions due to HP is often
underestimated. However, in Italy, from April 2002 to March
2017, more than 1500 reports of adverse reactions related
to them have been collected [19]. Most of the reports could
have been predicted because of the biological activities of the
plants involved, in particularly the cardiovascular reactions
characterized by tachycardia, related to Camelia sinensis (tea)
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[20]. In this case, the patient was also affected by cardiovascular
disease (i.e., hypertension). We assume that although tachycardia
might not be strictly related to its use, the green tea represent a
potential risk factor of the above side effect [21]. The presence
of confounding factors (i.e., concomitant pathologies, and/or
medications) does not allow affirming precise conclusions.

In pregnant women, the possibility of herb-drug interactions
could be translated in moderate to severe effects for the mother
and fetus [22]. Various plants reported in our study, might
interact with drugs, including green tea (inhibition of cytochrome
P450 (CYP) 3A and P-glycoprotein [23], chamomile (inhibition of
CYP1A2 and CYP3A4) [24], and licorice (induction of CYP3A and
inhibition of P-glycoprotein) [25]. Moreover, there are significant
evidences of CYP2D6 and CYP3A4 isoenzymes inhibition by
Foeniculum vulgare extracts [26]. This means that if specific
foods (e.g., green tea, fennel) are taken at the same time with
other medications, an increase in bioavailability (that has been
documented in in vitro studies) should be taken into account
[27]. Obviously, we should also consider the lack of clinical
pharmacokinetic studies that could explain these effects, as long
as the levels and kinetics (absorption, distribution, metabolism,
excretion) of plants used as foods, could be certainly different
from those of in vitro experimental evidence.

The topical use of cosmetics, in particular of skin elasticizing
products, which appears with high frequency in pregnant women,
should be monitored. In this context, there are suggestions
that associate almond oil abdomen application with premature
myometrium contractions [2]. This event should be highlighted,
even if the effect was probably related to the massage itself
and not to the plant. Scientific literature data have reported a
potential teratogenicity of Lawsonia inermis (henna) in animals
[28]. In the present study the use of this plant among women
interviewed is not very common and only topical.

Specialized healthcare professionals like gynecologists, herbalists,
and general practitioners represent the primary source where
the interviewed women took information/advice about herbal
products. However, it is not always reassuring that physicians
(gynecologists and general practitioners) could represent the first
source of information for pregnant women, as in Italy, they do not
have professional training in food-herbal supplements during their
degree course [29]. Consequently, it could be difficult to provide
unbiased safety advices to their patients about herbal products, if
they don’t pursue postgraduate courses. On the other hand, the
main place of purchase of herbal products is the pharmacy that
represents a safe social-health source. Paradoxically, pharmacists
are not valued by pregnant women for their professional
expertise. Pharmacists themselves might underestimate the
importance of their professional advices to pregnant women that
seek information on HPs. Moreover, pregnant women purchase
herbal products also at the supermarket and perfumery, places
where there are no healthcare professionals; the information
available to women in these places is advertising rather than
science. The issue that arises from this “vicious cycle” of places
of purchase and sources of information is the lack of a proper
scientific guidance about HPs that would guide pregnant

6 This article is available in: https://www.imedpub.com/phytomedicine-and-clinical-therapeutics/
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women to a correct use. This could be improved by enhancing
professional competences. This study evidences the need for
public health interventions through efforts consisting in accurate
and comprehensive scientific information on HPs.

The limitations of our study were the following: 1. some women
didn’t answer all the questions; 2. the product composition (and
the identification of the herbal species) was not always accurate,
as it was self-reported by the interviewed women; 3. We do not
know the pregnancy outcome, as the place of delivery does not
necessarily match with the hospital where women underwent
to gynecological examination. The latter could lead to an
underestimation of adverse reactions.

Conclusion

Pregnant women have a limited risk perception about HPs
while they appear mindful about the risks of smoking, alcohol
consumption and medications. Therefore, it is important to
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