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Abstract

Objective: Gynecological and Breast Cancers (GCBC) are extremely common worldwide, including in Morocco. Patients
suffering from these forms of cancer often turn to complementary and alternative medicine (CAM), particularly phyto-
therapy. However, there has been no research on Moroccan patients using this medicine. We aim to assess the frequency
and factors involved in the use of phytotherapy. Methods: This was a cross-sectional analytical study. We interviewed
317 patients in an oncology unit. We calculated the 12-month prevalence of herbal medicine use and identified predic-
tors of herbal medicine use by multivariate analysis using SPSS software. Results: The prevalence of patients using
phytotherapy was 40.7%. Patients used 48 plant species. The most commonly used plants were Marrubium vulgare L.,
Allium cepa L. and Retama monosperma (L.) Boiss. This use was associated with a cancer duration greater than one
year (p<0.05; OR=0.414), pain (p<0.01; OR=2.711), anorexia (p<0.05; OR=2.079), the social impact of the dis-
ease (p<0.01; OR=4.140), the expected benefits of C&CM (p <0.000; OR =3.453), and the social norms of relatives
(»<0.000; OR=3.502). Conclusion: The use of herbal medicine as CAM among women with is highly prevalent. The
user profile identified in this study deviates from the patterns observed in the international literature. Further research is
warranted in different regions of Morocco, exploring various CAM modalities, and employing alternative methodological
approaches. The use of herbal medicine as CAM in women with GCBC is widespread. The profile of users identified in
this study deviates from patterns observed in the international literature. Further research is warranted in different regions
of Morocco, exploring different CAM modalities and using other methodological approaches.
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e What is alredy known on this topic: Eight studies have e What this study adds: It is the first study which is in-

been conducted in Morocco regarding the use of CAM.
However, none of these studies specifically focused on
women with gynecological cancer.

terested in the predictors of the use of phytotherapy as it
is the first study that focuses on the predictors of the use
of phytotherapy as CAM.

e How this study might affect research, practice or
policy: Gynecological cancers represent the majority
of cancers treated in Morocco. The results will enable
health professionals to tailor educational messages to
women affected by these cancers.
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Breast cancer, cervical cancer, ovarian cancer and uter-
ine cancer are among the ten most common malignancies
worldwide. Between 1990 and 2019, incidence and case-

fatality rates for these gynecological and breast cancers
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rose significantly. Projections for 2040 indicate an expected
increase of 33.8% in breast cancer cases, 40.3% in cervical
cancer cases, 36.6% in ovarian cancer cases and 30.3% in
uterine cancer cases (Sung et al. 2021).

In 2018, statistical morbidity data from Morocco indi-
cated that breast cancer had the highest incidence, with
10,136 new cases (19.2%). It was followed by lung cancer
with 6,488 cases (12.3%) and prostate cancer with 3,990
cases (7.6%). Lung cancer emerged as the leading cause
of cancer-related deaths, accounting for 3,518 fatalities
(19.4%). Breast cancer followed with 3,518 deaths (10.7%),
and cervical cancer accounted for 2,465 deaths (7.5%)
(Alami Merrouni and Elachouri 2021).

Chemotherapy is the primary treatment for most of these
cancers, despite its potential to cause adverse effects. These
side effects can lead to prolonged hospitalization, increased
medical costs, reduced quality of life, and may even affect
disease outcomes (Wu et al. 2018). As a result, patients
often explore alternative options, including complementary
and alternative medicines (CAM) (Singh et al. 2024).

Herbal medicine is a widely used form of CAM. For
instance, Black cohosh (Cimicifuga racemosa) has been
shown to help women with breast cancer manage meno-
pausal symptoms with minimal side effects (Klose 2024). In
the USA, a 66% prevalence of herbal medicine use has been
reported among gynecological oncology patients (von Gru-
enigen et al., 2001). Herbal remedies like turmeric, quer-
cetin, and resveratrol have demonstrated efficacy against
ovarian cancer (Rezaei-Tazangi et al. 2021). These herbs
influence key biological processes such as apoptosis, inva-
sion, migration, oxidative stress, and immune response. By
modulating pathways like VEGF, PI3K-AKT, MAPK, and
NF-«xB, herbal medicines play a significant role in the pre-
vention and treatment of gynecological disorders (He et al.
2024).

However, patients may experience a variety of adverse
effects following the use of this therapy. These may result
from pharmacodynamic or pharmacokinetic interactions
with chemotherapy. Potential toxicities include anaphylaxis,
liver toxicity, renal failure, cardiovascular toxicity, and car-
cinogenic effects, among others ( Trager 2017). In Morocco,
several adverse effects have been reported in these patients,
including gastrointestinal disorders, nephropathy and hepa-
totoxicity (Aboufaras et al. 2023).

In Morocco, research on the use of phytotherapy in
women with gynecological and breast cancers (GCBC) is
lacking. Only one Moroccan study has investigated the use
of all CAM modalities in women with breast cancer, but it
failed to identify all predictive factors, such as economic
and psychocognitive influences. The sole independent fac-
tor identified was a high level of education (Rahou et al.
2017). Our study aims to assess the prevalence and factors
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associated with herbal medicine use among GCBC patients
at the Beni Mellal Oncology Center.

Materials and methods
Survey and participants

A total of 317 women diagnosed with breast or gyneco-
logical cancer voluntarily participated in this study, which
employed both descriptive and analytical methods. Partici-
pants were selected through non-probability sampling, with
stratification based on cancer type. The sample size was cal-
culated using the SurveyMonkey website, targeting a popu-
lation of 1,124 individuals. The minimum required sample
size was determined to be 287, according to the [Survey-
Monkey sample size calculator](https://fr.surveymonkey.
com/mp/sample-size-calculator/).

The study was approved by the Ethics Committee of the
Faculty of Medicine in Oujda, under authorization number
29/2020. Data were collected through interviews using a
questionnaire administered to patients at the Beni Mellal
Oncology Center, including both day hospital patients and
outpatients.

Variables and statistical analyses

The study variables were structured within a theoretical
framework tailored to the use of complementary medicines
in healthcare, drawing on Anderson’s socio-behavioral
model (Fouladbakhsh and Stommel 2007). The use of herbal
medicine within the past year served as the dependent vari-
able. For psychological variables, a Moroccan version of
a questionnaire assessing subjective and psychological
aspects of complementary medicine was.

Sequential logistic regression, a technique for both bivar-
iate and multivariate analysis, was used to identify factors
influencing and predicting the use of medicinal plants. The
analysis was conducted using the Statistical Package for the
Social Sciences (SPSS v23) software.

Results
Characteristics of the sample

Breast cancer was the most prevalent malignancy among
the women studied (n=213; 67.2%), followed by cervical
(n=172; 22.7%), ovarian (n=17; 5.4%), and endometrial
cancer (n=15; 4.7%). Among the patients, 24% presented
with advanced-stage cancer, while the remaining 76% were
in stages II and III. Post-surgery, 31.2% received adjuvant
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chemotherapy. The average age of the women was 50.63
years. The majority were non-employed (86.1%), illiterate
(72.9%), and married (64.4%).

Prevalence and usage trends

The use of medicinal plants was prevalent in 40.7% of the
patients (129/317), with the highest usage among women
with breast cancer (42%), followed by those with cervical
(38.9%), ovarian (35.3%), and endometrial cancer (33.3%)
(Fig. 1). The patients utilized 48 plant species from 28 dif-
ferent botanical families, with Marrubium vulgare L. (50
users), Allium cepa L. (37 users), and Retama monosperma
(L.) Boiss (36 users) being the most common. Table 1
details the plants used, along with the corresponding num-
ber of users and cancer types treated.

Nearly half of the users (45.7%) aimed for a curative
treatment, while 31% sought to improve their quality of
life. Among the non-users (n=188), 29 expressed inten-
tions to try this therapy in the future. A significant portion
of users (42.26%) consistently used the therapy from diag-
nosis, while 34% tried it for a month. Only 12.4% informed
their caregivers about their use. Positive outcomes were
reported by 43% of users, while 14.72% experienced side
effects, including digestive disturbances, hepatotoxicity,
and hemorrhage.

Factors of herbal medicine use

The bivariate analysis revealed that women with gyneco-
logical or breast cancer who had used herbal medicine in
the preceding year were significantly more likely to pres-
ent with stage III or I'V cancer (p <0.05), have experienced
illness for over a year (p <0.000), and report a decline in
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health, with symptoms negatively impacting their quality of
life (p<0.01).

Psychologically, these individuals were more likely to
perceive the impact of their condition as predominantly
social and emotional (p <0.000). They exhibited a positive
attitude toward the outcomes of complementary and alterna-
tive medicine (CAM) therapies (p <0.000), regarded their
disease as more severe (p < 0.000), and were strongly influ-
enced by the social norms of their social circle, including
friends, family, and fellow patients (p < 0.000).

No correlation was observed between herbal medication
use and caregiver social norms, reported socioeconomic
barriers to CAM use, or beliefs about the efficacy of con-
ventional cancer treatment.

Table 2 presents the results of the multivariate analysis.
Sequential logistic regression identified variables that inde-
pendently predict herbal medication use. CAM use was less
common among patients diagnosed within the past year. The
likelihood of using herbal medicine was doubled in indi-
viduals experiencing anorexia or discomfort. Patients who
believed their illness would have social consequences were
four times more likely to use herbal therapy. Those influ-
enced by family and with a strong belief in the treatment’s
benefits were more inclined to engage in CAM therapy.

Discussion

We found that 40.7% of the women in the sample reported
using herbal medicine in the past 12 months. Our findings
are consistent with those from Germany, where 48% of
women with gynecological or breast cancer (GCBC) use
CAM, with herbal medicine, particularly mistletoe, account-
ing for 77% of this use (Fasching et al. 2007). A higher
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Table 1 Medicinal plants used

Families Species English Name (arab Part Method of preparation Type of Num-
name /Amazigh) cancer ber
of
users
AMARANTHACEAE Beta vul- Beet Lbarba Roots Natural juice (see recipes) BC 10
garis L.
Haloxylon — ------ Eremt Leaves Decoction BC 01
scoparium
Pomel
AMARYLLIDACE Allium cepa Onion Lbasla /azalim Bulb Natural juice: BC/UC 37
L. Juice with honey and lemon/ /OC/CC
In the form of soups with
barley

Little baked in the oven
Natural juice: / sometimes
reinforced with olive oil (for
breast cancer)

Allium Garlic Toma / Tiskert Bulb naturel or crushed BC/UC 27
sativum L. Cooked in food/Oven roasted /OC/CC
Decoction (for breast cancer)
ANACARDIACAE Pistacia Pistachio aalk lbtem Leaves Decoction of the gum with BC 02
atlantica tree olive oil
Desf
ANNONACEAE Annona Soursop Graviola Fruits Natural juice BC/UC 03
muricata L.
APIACEAE Apium gra- Celery Krafs Aerial p.a. Decoction / cooked with the ~ BC 01
veolens L. soup
Carum Caraway Karwiya Seeds; Leaves Maceration of the powder BC 02
carvi L.
Daucus Carrot khizzou Root Natural or cooked in soup BC 04
carota L. (recipes)
Foeniculum Fennel Nafad /Tamsawt  Seeds Maceration of the powder/ BC/OC/ 13
vulgare Added In bread /Powder with CC
Mill olive oil
Petrose- Parsley Maadanous Aerial parts Natural juice with oranges BC/CC 03
linum
sativum
Hoffm.
Pimpinella  Aniseed Hbat hlawa Seeds Maceration of the powder/ BC/OC/ 13
anisum L. Added In bread/ Powder with CC
olive oil
ARISTOLOCHIACE  Aristolo- Aristoloche Berztam /Ajrakhi  Rhizome/ root Powder with honey/ Macera- BC/CC 04
chia longa tion with olive oil
L.
Artemisia  white Chih /Ifsi Aerial part Infusion: / Decoction: BC/CC 12
herba-alba  wormwood Powder /
Asso 250 g of powder in 1 kg of
honey
Decoction (for cervical
cancer)
BORAGINACEA Borago Borage Hobob ligah Stamen Mixed in a glass of wateror  BC/OC 02
officinalis with some honey
L.
BRASSICACEAE Lepidium  Cress Hebbrchad Seed Seed maceration BC 03
sativum L. Powder with Allium cepa

juice on the breast
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Table 1 (continued)

Families Species English Name (arab Part Method of preparation Type of Num-
name /Amazigh) cancer ber
of
users
CUPRESSACAE Juniperus  prickly getran Tagga / branches and Used as an cade oil / thetar ~ BC/UC/ 31
oxycedrus  juniper/ taqqa / getran wood is prepared by distillation oc/cc
L. Cade/ cade  rqiq/ Gatran tiqqi locally in khénifra or bejaad
juniper - Maceration of Half a spoon

or a spoon in a glass of water
Maceration of 5 glasses in 5 L
of water:

Infusion: % spoon a spoon in
a glass

Mix with honey / mix with
milk

infusion (for breast cancer)
infusion (colorectal cancer)
Infusion/ Maceration (cervix

cancer)
CUCURBITACAE Cucarbita  Giant Lgaraa /tahsayt Seeds Natural with a glass of water BC/CC 05
maxima L. pumpkin
EBENACEAE Diospyros  persimmon  Kaki Fruits Natural BC 01
kaki thunb.
EUPHORBIACE Euphorbia  --- Daghmous/ tikiwt  Roots Powder BC 6
echinus Powder with honey BC
Coss. & Natural /Natural juice with
Hook milk/ Squeeze and drink the
Euphorbia  Spurge Zaggoum /Tikiwt ~Resin/aeriel parts liquid 02
resinifera Decoction/ Maceration with
Berg. milk /Cooked with lentils /
Juice with oranges
2 drops of the juice in a date 3
times a day
FABACEAE Ceratonia  Carob Kharroub/ tikidit ~ Seeds Natural / Powder CcC 01
siliqua L.
Cicer ari-  Chickpea HOmos Seeds Decoction / maceration CC 01
etinum L.
Retama bridal Rtem/tillouguitte ~ Aeriel parts Decoction: a handful in 7 L of BC/OC/ 36
mono- broom water / half a kilo in1OL CC
sperma (L.) 250 g to 350 g in 7-8 L for
Boiss lhto2h:
Trigonella  Fenugreek  Lhalba/ tifidas Seed Seeds in soup BC/OC 15
foenum- CC
graecum L.
IRIDACEAE Crocus Saffron zaafran Flower /leaves Infusion of in tea/ decoction ~ BC 01
sativus L. Powder with a glass of water

@ Springer



N. Ouzennou et al.

Table 1 (continued)

Families Species English Name (arab Part Method of preparation Type of Num-
name /Amazigh) cancer ber
of
users
LAMIACEAE Ajuga iva  Herb Ivy Chendgoura/ Whole plant Decoction / powder with BC 02
. (L.) Schreb. Timzine honey
Marrubium white Maariwa /Merriwt leaves Infusion with honey/Infusion BC/OC/ 50
vulgare L. horehound in tea CC
Infusion of 1 to 3 leaves
Powder infusion/Powder
decoction/Decoction:

powder associated with
olive(for breast cancer )
infusion or decoction (for
cervix cancer)

Infusion (for ORL cancer)

Mentha Apple mint  Mersita /Timersit  leaves Infusion BC 01
suaveolens
Ehrh.
Origanum  Oregano Zaatr Aeriel parts Infusion / powder decoction =~ BC/CC 5
compactum
Benth.
Salvia his-  Chia Hobob chia Seed Associated with barley bread/ BC 01
panica L Brewing in coffee
Thymus Thymus Ziitra /Azakoni Aeriel parts Infusion with honey BC 03
brousson-
etii Boiss.

LAURACEAE Cinna- Cinnamon  Qarfa Bark Powder with honey and olive BC 01
momum oil
zeylanicum
Blume

LINACEAE Linum Flaxseed Zariit lkattan Seeds Maceration of the seed BC/CC 06
usitatissi- powder
mum L. In barley bread /Powder with

olive oil or honey

LYTHRACEAE Lawsonia  Thehenna  Lhenna Leaves Infusion / Powder maceration BC 01
inermis L. tree

MALVACEAE Malva syl-  Mallow Khbbiza / Baqula/ Leaves Decoction BC 02
vestris L. amejjir
Eucalyptus  river kalitas, katibtiis leaves Decoction BC 01
camal- redgum
dulensis
Dehnh.

NITRARIACEAE Peganum  Africanrue Harmal Seeds Powder with honey BC 01
harmala L. Toasted powder with honey

OLEACEAE Olea euro-  Olive Zaytoun/Azemur  Leaves Infusion BC 04
paea L.

PEDALIACEAE Sesamum Sesame Jeljlan Seeds maceration / Natural/ In BC/CC 3
indicum L. barley bread

The seed crushed in honey or
pounded in a little milk
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Table 1 (continued)

Families Species English Name (arab Part Method of preparation Type of Num-
name /Amazigh) cancer ber
of
users
POACEAE Hordeum  Barley Echiir/ tumzin Grain In the form of bread enriched BC/OC/ 13
vulgare L. with the seeds of other plants CC
(see recipes)
Soup (milk porridge or not
semolina: tchicha, has-
sua laassida or Ibalboula)
enriched with Allium cepa L
or Allium sativum and seeds
(see recipes)
Decoction of powder with
olive oil
Pennisetum Pearl millet Illan Seeds Seed powder / Powder decoc- BC/OC 03
typhoides tion with olive oil
(Burm. ) Associated with barley bread
Stapf &
C.E. Hubb.
PORTULACACEAE  Portulaca  Common Rejla Aerial part Cooked with olive oil BC 02
oleracea L. purslane
RANUNCULACEAE  Nigella Black seed / Sanouj; Haba Seed Powder with honey/Powder ~ BC/CC 11
sativa L. black cumin Saoudad/ in food or in bread
Haydwan Powder decoction
ROSACEAE Prunus Apricot Imchmach Seeds Powder / Raw Grains BC 02
armeniaca
L.
Prunus Almond Itz lhar Fruits Natural BC 03
amygdalus
Stokes var
RUTACEAE Citrus Lemon Lhamed Fruits Natural juice BC 03
limon (L.)
Burm. f.
ZINGIBERACEAE Curcuma Turmeric kharqum Rhizome Honey infusion / Powder BC/CC 03
longa L.

Type of cancer : BC : Breast cancer/ CC : Cervix Cancer / OC: Ovarian / UC : Uterus

Table 2 Predictors of traditional herbal medicine use:

Variables P OR CI (95%)
value

Cancer duration of less than one 0,014 0,414 0,093-1,832

year

Pain 0,005 2,711 1,344-5,469

Anorexia 0,035 2,079 1,052—-4,108

Social impact 0,004 4,140 1,657-13,644

Expected benefits of C&CM 0,000 3,453 2,775-6,178

Social norms of relatives about 0,000 3,502 2,337-5,248

C&CM

Overall prediction percentage of the model: 84.9%

Chi-2 : (Degree of freedom=8)=199.18

Probability Chi-2=0.000

R2 Nagelkerke: 0,629

Probability Hosmer and Lemeshow Test: 0,204

prevalence of 69% was reported in Germany. However, in
this country, patients with gynecological cancer used herbal
medicine less frequently than healthy individuals. Their pri-
mary motivation was to alleviate symptoms associated with
cancer and its treatment (Theuser et al. 2021).

In contrast, this prevalence is significantly higher than
the 31% reported in Moroccan studies for herbal medicine
use among cancer patients of all types. Additionally, the
plant species used differ from those commonly employed
in Morocco, where Aristolochia longa L., Nigella sativa L.,
and Trigonella foenum-graecum L. are frequently utilized
(Aboufaras et al. 2021).

The higher rate of phytotherapy usage compared to the
national average may be explained by several factors. First,
the participants in this study are women, whereas other
research in Morocco has included both sexes and various
cancer types. Additionally, the surveyed patients in the Beni
Mellal-Khenifra region receive care in public oncology cen-
ters, as no private facilities are available in the area. This
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suggests that these patients may belong to lower or middle
social classes. In contrast, other patients seek treatment at
university hospital centers in Casablanca, Marrakech, and
Rabat, or in private clinics across Morocco.

The high prevalence of herbal medicine use in female
cancers may be attributed to the general widespread use of
these therapies among women, as noted in various studies
(Amrati et al. 2021). This trend aligns with findings from
Western studies, where female gender consistently emerges
as an independent factor for CAM use (Bone and Mills
2013; Dufter et al. 2021). Women, particularly those of Arab
and Moroccan descent, often possess extensive knowledge
of herbal medicine, making these therapies both accessible
and cost-effective. Cultural beliefs further reinforce the per-
ceived safety and efficacy of herbal medicines, with the per-
ception that they lack chemical components and are safer
than conventional drugs (Algethami et al. 2017; Kim Sooi
and Lean Keng 2013; Nega et al. 2019).

In our study, the users were women who had been living
with cancer for over a year, experiencing pain or anorexia,
perceiving a significant social impact of the disease,
strongly believing in the benefits of CAM, and being highly
influenced by the social norms of their friends, families,
and other patients. In contrast, only one study in Morocco
specifically focused on women with breast cancer and used
logistic regression to identify predictors of T&CM use. This
study identified higher education as an independent factor
associated with T&CM use (Rahou et al. 2017).

This paradox may be explained by the fact that the
research included all CAM methods, not just natural prod-
ucts like herbal therapy. For instance, among American
women with gynecological cancer, the use of mind-body
techniques within CAM was associated with a higher level
of education (Wong et al. 2020). In Turkey, CAM use
was prevalent in 68.3% of patients, with high satisfaction
(5.80/7) and perceived effectiveness (5.71/7). CAM use also
increased with advanced cancer stages and chronic condi-
tions (Gul Pinar 2020).

The disparity between the profile observed in our study
and the typical profile in Western countries can be attributed
to differences in the nature and typology of CAM, particu-
larly regarding quality and economics, between develop-
ing and Western countries. For instance, herbal treatment
is considered modern in Western countries, whereas it is
viewed as traditional in the Middle East and North Africa
(MENA) region. Additionally, our study is the first of its
kind to investigate the factors influencing herbal medicine
use among women with GCBC.

The traditional and non-integrated use of herbal medi-
cine in clinical practice poses significant risks for patients,
as herbal medicine is a biologically active form of CAM.
In a study conducted in the gynecology and obstetrics
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department in Munich, 18.1% of patients experienced inter-
actions due to the combination of CAM with anticancer
drugs metabolized by cytochrome P450 3A4 (Drozdoff et
al. 2019). Another study in Israel explored herb-drug inter-
actions in gynecological cancer patients, finding that certain
herbs, such as ephedra, reduced the cytotoxicity of carbopla-
tin on ovarian cancer cells. Conversely, mistletoe and ginger
enhanced the sensitivity of cisplatin-resistant cells treated
with carboplatin and paclitaxel (Ben-Arye et al. 2017).

On the other hand, these plants can improve the quality
of life of patients and reduce symptoms of cancer or adverse
drug reactions such as fatigue, pain and discomfort. Plants
such as Prunus armeniaca L. and Curcuma longa L. have
been found to be particularly effective and positively per-
ceived by patients in Morocco (Aboufaras et al. 2023).

Strengths and weaknesses

In Morocco, eight studies have explored this topic, but none
have specifically focused on CAM use among women with
gynecological cancer. This study is the first of its kind in
Morocco and also the first to investigate predictors of phy-
totherapy use. When interpreting the results, it is important
to consider the non-random quota sampling procedure used
in the study. Additionally, some patients did not understand
Arabic, requiring a multilingual translator to provide a sec-
ondary translation into the Amazigh dialect.

Implications for practice and future research

Identifying predictors of phytotherapy use among gyneco-
logical cancer patients will enable health professionals to
implement targeted therapeutic education. This can improve
communication, care, and trust between patients and health-
care providers. Additionally, enhancing professionals’ skills
in this area may help mitigate risks associated with poten-
tially dangerous CAM. Notably, the Moroccan Ministry of
Health, in collaboration with the World Health Organiza-
tion (WHO), is working to establish therapeutic education
programs for chronically ill patients for the first time in
Morocco.

Conclusions

Our research indicates that women with gynecological and
breast cancers (GCBC) frequently use herbal medicine
as part of CAM. The user profile identified in our study
diverges from previous descriptive studies conducted in
Morocco, which did not account for psychological char-
acteristics or employ multivariate analysis. Additionally,
our findings contrast with those from Western countries



Predictors of high phytotherapy usage among women with cancer: the impact of cancer duration, symptoms,...

due to differences in CAM modalities studied. To validate
these results, further research is needed at both regional and
national levels within the MENA region. Medical person-
nel should remain vigilant to prevent potential herb-drug
interactions.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s13596-
024-00789-4.
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