Plants and Traditional Contraceptive Practices: An Ethnobotanical
Study among the Anyi Ndenye in Eastern Cote d'lvoire

ABSTRACT

In recent years, plants and traditional practices in reproductive health have become
an increasingly subject to ethnobotanical research. However, certain aspects of this
health domain, such as family planning, remain understudied.

Aims: This study aims to understand the practices and plants used by the Anyi
Ndenye for family planning. Specifically, the study seeks to analyze the perception
of the Anyi Ndenye regarding to the use of contraceptive plants, assess the
diversity of contraceptive plants, and explore associated knowledge.

Study Design: Documenting all contraceptive practices in Ndenye cultural area.
Place and Duration of Study: The study was conducted in three districts of the
Ndenye Kingdom from 2016 to 2021

Methodology:An ethnobotanical survey, based on free lists and semi-structured
interviews, was used for ethnobotanical data collection from 253 individuals.
Population's perception, was determined by Index of Consent and knowledge that
we proposed. Knowledge Sharing Level Assessment was determined by
Correspondence Analysis, was carried out by first grouping the surveyed
individuals into five age groups based on physiological maturity (18-24 years, 25-
35 years, 36-45 years, 45-50 years, and 251 years). knowledge level was
highlighted by Frequency of Citation and Smith Index.

Results: 24.5% of individuals were willing to provide information regarding
contraceptive plants. The study identified 33 plants belonging to 31 genera and 20
families, with Euphorbiaceae and Solanaceae being the most requested. The most
contraceptive plant mentioned was Parquetinanigrescens. Leaves and barks were
the most commonly used parts for preparing various recipes. These recipes were
primarily administered rectally after sexual intercourse. Some similarities have
been observed among age groups regarding the sharing of information about
plants used. However, there were some specificities for each age group.
Conclusion:Documenting all contraceptive practices in Anyi Ndenye cultural area
led us to undertake ethnobotanical studies. According to the literature,
contraceptive plants remain a relatively unexplored area in reproductive health and
could be an interesting research subject. This work serves as a starting point for
research on contraceptive plants in Cote d'lvoire.
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1- INTRODUCTION

The use of herbal medicine by Humans dates back a long time. It remains relevant, as despite the
advancements in modern medicine, nearly 80% of the population in Africa relies on plants for their



healthcare [ 1]. According to WHO, to date, 170 out of the 194 WHO Member States acknowledge the
use of traditional medicine, seeking WHO's assistance in building a body of evidence and reliable data
on traditional medicine practices and products. Phytotherapy's areas of intervention include family
planning, defined as the means to avoid unwanted pregnancies, choose the desired number and
timing of children, and space births appropriately for the health of both mother and child.

This planning is facilitated through the use of contraceptive and/or interruptive methods [3]. As several
authors have shown [2], in traditional African societies, fertility is closely linked to tribal preservation,
and large families were highly valued, making contraception a less discussed topic [4]. This
observation partly justifies the scarcity of ethnobotanical studies on the subject compared to other
health aspects. Nevertheless, the availability of various synthetic contraceptives in the market, each
with limited success or side effects, has sparked a renewed interest in plants containing contraceptive
agents [5,6,7]. The initial step in this lengthy process is to document all contraceptive practices across
different cultural areas. In this context, this study was conducted among the Anyi Ndenye, a significant
tribe within the larger Akan group known for its extensive knowledge of reproductive health plants [8].
Thus, this study aims, firstly, to analyze the perception of the Anyi Ndenye regarding the use of
contraceptive plants, secondly, to assess the population's level of knowledge, and finally, to catalog
practices associated with the use of contraceptive plants.

2- MATERIALS AND METHODS
2.1- Study Area

The survey was conducted in three districts of the Ndenye Kingdom, corresponding to three Sub-
prefectures in the Indénié-Djuablin Region: Amélékia, Bettié, and YakasséFeyassé. The region is
located in the East of Céte d'Ivoire, between latitudes 5°53' and 7°10" North and longitudes 3°10' and
3°4' West (Fig. 1.). It covers an area of approximately 6,900 kmz2. The region is home to a population of
716,443 inhabitants, including 23,238 in Amélékia, 24,983 in Bettié (Sub-prefecture), and 36,838 in
YakasséFeyassé [9]. It experiences a subequatorial climate regime [10]. with an average annual
precipitation of 118.50 mm and an average annual temperature of 26.5°C. The original vegetation
belongs to the mesophilic sector of the Guinean domain according to Guillaumet and Adjanohoun
(1971) [11]., specifically the "semi-deciduous forest with Celtis spp. and Triplochiton scleroxylon K.
Schum." type. However, in the southern tip of this region, the vegetation is part of the ombrophilous
sector characterized by the presence of evergreen dense humid forests with Eremospatha
macrocarpa (Mann & Wendl.) Wendl. and Diospyros manniiHiern.
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Fig. 1. Map depicting the location of the Indénié-Djuablin region
2.2- Methods
2.2.1- Ethnobotanical Data Collection

Three successive approaches were employed for ethnobotanical data collection. The first step
involved household visits (door-to-door approach) within the study area. This technique served to gain
the population's perception on the study subject and identify specialists through snowball sampling in
the relevant field. Interviews were conducted using the free-listing technique. Subsequently, identified
specialists were individually interviewed at their homes using a semi-structured interview format.
Following these phases, series of field trips were conducted with previously identified individuals in the
surrounding "bushes." This step facilitated the collection of plant specimens mentioned for botanical
identification. Finally, the collected plants were later utilized in the "Show-and-tell* approach to confirm
local names and gather additional information from individuals with mobility challenges.Before the
interviews, the purpose of the survey was explained and the free and informed consent was recorded
using a dictaphone. The survey was conducted with consenting persons; however, the number of non-
consenting persons was counted.

2.2.2- Data processing



2.2.2.1- Analysis of the population's perception

The initial analysis aimed to assess the perception of contraception in the surveyed villages using the
following Equation (1) that we propose:

Ie =% x 100 1)
N¢

where Ic is the index of consent and knowledge, Nc is the number of individuals consenting to
participate in the survey and having knowledge on the subject, and Nt is the total number of
individuals approached in the survey.

2.2.2.2 - Evaluation of the population's knowledge level

The knowledge level of Anyi Ndenye regarding the use of contraceptive plants was assessed using
two indices. These are the citation frequency (Equation 2) and the Smith index (Equation 3). These
indices were chosen because they are based on the "respondent consensus,” meaning the level of
agreement among a population of interviewees [12]. The citation frequency ranges from 0 (little-known
plant) to 100 (widely known plant). As for the Smith index, it ranges from 0 (low salience for the
community) to 1 (very high salience). Additionally, indices such as saturation level and respondents'
competence were determined to evaluate the overall knowledge level of informants on the addressed
theme. Saturation level can be defined as the point where each new interview produces only
previously mentioned data [13]. Respondents’ competence is a scatter plot reflecting the proximity
matrix of informants. The arrangement of points in relation to the regression line indicates proximity
(points aggregation) or lack thereof (dispersion of points) in the given responses. Saturation reached
early in the survey and respondents' competence in a compact scatter plot on the regression line
suggest widely shared knowledge in the surveyed community [14].

fc= % x 100 2)
ZN Li—Ra+1
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Sa= —— (3)

In these formulas, fc is the citation frequency, n is the number of respondents mentioning the
plant, NN is the total number of individuals interviewed during the survey, S, is the Smith index [ 15],L;
is the length of a citation list, and R; is the rank of a citation in the list. These indices were calculated
using the Excel complement FLAME 1.1 [16].

2.2.2.3- Knowledge Sharing Level Assessment

To highlight the level of knowledge sharing, respondents were initially grouped into five age categories
based on physiological maturity (18-24 years, 25-35 years, 36-45 years, 45-50 years, and =251 years).
Subsequently, using plant lists, similarities between these age groups were determined through the
Sgrensen similarity index [17], as given by equation (4).

Finally, a Correspondence Analysis (CA) was performed on a contingency table containing species in
rows and age groups in columns. This analysis serves to visually depict similarities and divergences
between age groups and identify species associated with each age group. These analyses were
conducted using R software version 3.6.1 [18].

2xa
- (2xa+b+c) (4)
In equation 4, where S is the Sgrensen coefficient, 'a' represents the number of species specific to the
first group, 'b' represents the number of species specific to the second group, and 'c' represents the
number of species common to both groups.



RESULTS

3.1- Population Perception

During the survey, 253 individuals (men and women) were approached. Only 62 individuals were
willing to provide information regarding contraceptive plants, constituting 24.5% (Table 1). The highest

value was recorded in the Canton of Amélékia (Ic=35%).

Table 1. Contraception Perception in SurveyedVillages

Canton Number of people | Number of consents | Consents rate (Ic)
approached (Nt) (Nc)

Béttié 84 18 21,42%

YakasséFeyassé 89 16 17,98%

Amélékia 80 28 35%

Total 253 62 245%

3.2 - Knowledge of contraceptive plants by the populations

The ethnobotanical survey allowed the identification of 33 species distributed across 31 genera
belonging to 20 families, with the most represented being Euphorbiaceae and Solanaceae (four
species each). Parquetinanigrescens (Afzel.) Bullock (Fig. 2.) was the most cited, however, with a low
citation frequency of 17.74% (Table 2).

Saturation level for plants used as contraceptives was derived from 18 free lists out of a total of 62 free
lists (Fig .3.). These lists range from 1 to 11 plants, with an average of 2 plants mentioned per list. The
disparity in responses is evident through scattered data points in terms of informant competence (Fig.
4).

Fig.2. Parquetinanigrescens (Afzel.) Bullock
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Figure. 4. Informants' perspectives on contraceptive plants among the Anyi Ndenye.

As shown in Table 2, Parquetinanigrescens is the most mentioned, albeit with a low citation
frequency of 17.74%.




Table 2: Expertise of the Anyi Ndenye in the Use of Plants as Contraceptives.

Citation Part used and mode of use

Frequency Smith
Species Local name Family (%) Index
Alchornea cordifolia (Schumach. & Thonn.) Macerated fresh leaves reduced to a paste taken as an enema
Mull. Arg. Djéka Euphorbiaceae 9.68 0.073
Alternantherasessilis(L.) R.Br. ex DC. Klomodja Amaranthaceae 4.84 0.048 | Macerated fresh leaves reduced to a paste taken as an enema
Azadirachta indicaA.Juss. Djénébakaa Meliaceae 1.61 0.005 | Macerated fresh leaves reduced to a paste taken as an enema
Boerhavia diffusa L. Mantranganganlouwe | Nyctaginaceae 1.61 0.016 | Macerated fresh leaves reduced to a paste taken as an enema
Caricapapayal. Boflé-nya Caricaceae 1.61 0.010 | Macerated fresh leaves reduced to a paste taken as an enema
Chassaliakolly(Schumach.) Hepper Gbandjin-gbandjin | Rubiaceae 1.61 0.016 | Macerated fresh leaves reduced to a paste taken as an enema
Chromolaena odorata (L.) R.M. King & H. Macerated fresh leaves reduced to a paste taken as an enema
Rob. Amandé Asteraceae 12.90 0.124
ClerodendrummanniiBaker Allokoya Combretaceae 3.23 0.032 | Macerated fresh leaves reduced to a paste taken as an enema
CoffeacanephoraPierre ex A. Froehner Kafé Rubiaceae 4.84 0.043 | Macerated fresh leaves reduced to a paste taken as an enema
Cola giganteaA. Chev. Ewale Malvaceae 4.84 0.048 | Macerated fresh leaves reduced to a paste taken as an enema
CombretumzenkeriEngl. &Diels Efron Combretaceae 4.84 0.048 | Macerated fresh leaves reduced to a paste taken as an enema
Cyathulaprostratavar. pedicellata (C.B. Macerated fresh leaves reduced to a paste taken as an enema
Clarke) Cavaco Mantan-mantan Amaranthaceae 1.61 0.016
DiospyrosmonbuttensisGiirke Gnamianbaka Ebenaceae 4.84 0.043 | Macerated fresh leaves reduced to a paste taken as an enema
Entandrophragmaangolense(Welw.) C.DC. | Doukoumanbla Meliaceae 3.23 0.016 | Macerated bark fragments reduced to a paste taken as an enema
Euadeniatrifoliolata(Schumach. & Thonn.) Macerated root fragments reduced to a paste taken as an enema
Oliv. Epou Capparaceae 1.61 0.016
Euphorbiahirtal. Akododo Euphorbiaceae 1.61 0.016 | Macerated fresh leaves reduced to a paste taken as an enema
Ficus exasperataVahl Dijidjiré Moraceae 1.61 0.008 | Macerated fresh leaves reduced to a paste taken as an enema
GossypiumhirsutumL. Djesse Malvaceae 9.68 0.062 | Macerated fresh leaves reduced to a paste taken as an enema
Jatropha curcasL. Ploplo Euphorbiaceae 3.23 0.022 | Macerated fresh leaves reduced to a paste taken as an enema
Microdesmiskeayanal. Léonard Efima Pandaceae 1.61 0.011 | Macerated fresh leaves reduced to a paste taken as an enema
Nicotiana tabacum L. Bondo Solanaceae 14.52 0.124 | Macerated fresh leaves reduced to a paste taken as an enema
OcimumamericanumL. émian Lamiaceae 3.23 0.024 | Macerated fresh leaves reduced to a paste taken as an enema



https://africanplantdatabase.ch/fr/nomen/family/199322/euphorbiaceae-juss
https://africanplantdatabase.ch/fr/nomen/family/199613/nyctaginaceae-juss
https://africanplantdatabase.ch/fr/nomen/family/199162/caricaceae-dumort
https://africanplantdatabase.ch/fr/nomen/family/199159/capparaceae-juss
https://africanplantdatabase.ch/fr/nomen/family/199640/pandaceae-engl-gilg

OcimumgratissimumL. Magninin Lamiaceae 0.68 0.089 | Macerated fresh leaves reduced to a paste taken as an enema
Macerated fresh leaves reduced to a paste taken as an enema.

Parquetinanigrescens(Afzel.) Bullock Ababagna Apocynaceae 17.74 0.168 | Friction leaves taken as a beverage

Passiflorafoetidaf. glabra A. Fern. & R. Ground seeds taken in capsule form

Fern. éwoalié Passifloraceae 1.61 0.008

Ricinuscommunis L. Atindé Euphorbiaceae 3.23 0.008 | Macerated fresh leaves reduced to a paste taken as an enema

Senna hirsuta(L.) H.S. Irwin & Barneby Ekindaloua-biezoua | Fabaceae 1.61 0.003 | Macerated fresh leaves reduced to a paste taken as an enema

Solanum lycopersicumL. Tomati-nya Solanaceae 12.90 0.091 | Macerated fresh leaves reduced to a paste taken as an enema

Solanum macrocarpon L. Tropo-nya Solanaceae 3.23 0.023 | Macerated fresh leaves reduced to a paste taken as an enema

Solanum torvumSw. Gnakandroua Solanaceae 1.61 0.005 | Macerated fresh leaves reduced to a paste taken as an enema

Tectona grandis L.f. Teck-nya Verbenaceae 6.45 0.044 | Macerated fresh leaves reduced to a paste taken as an enema

Theobroma cacao L. Koko-nya Malvaceae 1.61 0.014 | Macerated fresh leaves reduced to a paste taken as an enema

Vismiaguineensis (L.) Choisy kosha Hypericaceae 3.23 0.032 | Macerated bark fragments reduced to a paste taken as an enema



https://africanplantdatabase.ch/fr/nomen/family/199329/fabaceae-lindl
https://africanplantdatabase.ch/fr/nomen/family/199917/verbenaceae-j-st--hil
https://africanplantdatabase.ch/fr/nomen/family/199436/hypericaceae-juss

3.3- Correlation between the level of knowledge and the age of those with knowledge

In terms of similarity, the speciescomposition of the age group 25-35 years is similar to that of the age
group 36-45 years, while 36-45 years is similar to 251 years (Table 3). This explains the proximity of
these classes and the dispersion of others on the Correspondence Analysis (CA) graph (Fig. 5.).
Furthermore, CA highlights the species associated with each age group. Species such as
Ocimumamericanum and Solanum torvum were most frequently mentioned by individuals aged 18 to
24 years, while Euphorbia hirta is the most cited by the 45-50 age group.

Table 3: Correlation between knowledge and age regarding contraceptive plants among the
Anyi Ndenye through the analysis of similarities.

18-24
years 25-35years 36-45years 45-50years 251 years
18-24 years -
25-35 years 0.47 —
36-45 years 0.23 0.55 —
45-50 years 0.31 0.4 0.34 -
251 years 0.17 0.32 0.6 0.22 -
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3.4- Practices Associated with the Use of Contraceptive Plants

The collective knowledge of the Anyi Ndenye regarding the use of contraceptive plants is summarized
in Table 2. Four parts of plants are utilized in recipe preparation, in order of importance: leaves (85%),
roots (6%), bark (6%), and seeds (3%). Concerning administration methods, the majority (91%) of
recipes are taken as enemas using a pear. However, some recipes are administered orally as a
beverage (6%) and vaginally in the form of a suppository (3%). Regardless of the administration
method, all recipes are taken within hours after sexual intercourse.

4- DISCUSSION

Fertility has been and will remain a major concern for humans, irrespective of civilization and era [19].
In the Western world, contraceptive practices have evolved with scientific advances in physiology,
endocrinology, and galenics. These advances have led to a broader, varied, and reliable array of birth
control methods in the 21% century, overshadowing natural methods in favor of chemical means.
However, contraceptive use varies significantly from one continent to another. Sub-Saharan Africa has
the lowest usage, with 28% of women employing contraception [20]. Several studies highlight the
reasons for this situation [21,22,23]. Most of these studies quantitatively describe factors
associated with modern contraceptive use in urban settings [24]. Yet, few studies have
addressed the issue of a centuries-old traditional alternative to state-provided methods,
namely contraceptive plants [25,26]. Generally, ethnobotanical studies focus on plants and
their uses. Those that follow a so-called quantitative approach aim to assess the knowledge
around plants or the importance of the use of these plants in a given community. However,
there are few tools to assess the level of knowledge of the subject itself in the survey
population. It is this gap that the proposed index of consent and knowledge (Ic) can fill. It is a
very simple index that indicates whether the topic addressed by the researcher is easy or
that the information is widely shared in the investigation community. Our findings reveal an Ic
of 24.5%. This information on consent and knowledge implies that only 24,5% of surveyed
individuals use or have knowledge of contraceptive plants. Although low, this value aligns
with the national modern contraceptive prevalence of 22% [27]. In a similar study in a rural
commune in Mali[28] it was also observed that there was limitedawareness of contraceptive
plants.

In rural Sub-Saharan Africa, contraceptives are primarily viewed as means of birth spacing
replacing traditional periods of abstinence [29]. In these settings, high fertility remains valued
as children are fundamental to the family economy. This, coupled with inadequate awareness
campaigns on family planning [30], partly justifies the reluctance of some rural women toward
so-called modern contraceptive methods, as observed [31].among the Senoufos in northern
Cote d'lvoire. In this group, medical-magical practices (amulets) and the use of plants like
Jatropha curcas L. were preferred over medical contraceptives. While our study did not
identify the use of amulets, it highlighted a greater diversity of plants. Indeed, our informants
cited 33 plant species as contraceptives, with a prevalence of Euphorbiaceae and
Solanaceae. In western Ghana, also among the Akan people across the border, it was
identified only eight contraceptive plants, with a prevalence of Euphorbiaceae[32]. Compared
to their counterparts in western Ghana, Anyi-Ndenye women are familiar with a wider variety
of contraceptive plants. However, there was no real consensus on a specific plant in this
area, with citation frequencies ranging from 1.6% to 17.7%, implying that information about
contraceptive plants is not widely shared in the community. This justifies the division of
generations linked to plant groups. For example, young girls aged 18-24 only know about five
plants, compared to the 21 plants known by those aged 36-45 years This difference could
suggest a gradual abandonment of contraceptive plants by the younger generation, in line
with the profound changes traditional societies undergo [28].

Among the plants mentioned as contraceptives, some like Parquetinanigrescens, Ficus exasperata,
Euphorbia hirta, Cyathulaprostrata, andBoerhaviadiffusa are frequently used by the same people
during pregnancy, especially in the third trimester [8]. However, plants used during the third trimester
usually induce strong uterine contractions, facilitating an easy delivery [33]. Strong uterine



contractions, as known, reduce the chances of egg implantation in the uterine wall, thus preventing
pregnancy. This is, in fact, the basic principle of emergency contraceptives or the morning-after pill.
The post-coital use of all the listed plants suggests that they function similarly to a morning-after pill.
Some plants listed, though little known in our study area, are also used by other peoples for their
contraceptive properties. For example, ripe Carica papaya seeds and mature Jatropha curcasseeds
are used as emergency contraception among the Senoufo women [31]. Similarly, Azadirachta indica
seeds are used as a contraceptive in Ghana [32]. The fruits and seeds of Carica papaya act as
emergency contraception by hindering implantation. The same authors reveal the contraceptive effect
of Azadirachta indica related to the reduction of follicles and disruption of the follicular cycle.
Regarding Jatropha curcas, studies show that the leaves and seeds are rich in triterpenoid saponins
with a spasmogenic effect [34 - 36]. It was also demonstrated that Solanum plants (especially S.
xanthocarpum) contain active principles inhibiting ovarian function, altering uterine structure, and
preventing implantation, thus controlling fertility in female albino rats [37]. The prevalence of
Solanaceae in our list may not be coincidental. Alongside confirmed contraceptive plants, some, such
as Diospyros monbuttensis, Euadeniatrifoliolata, Theobroma cacao, and Vismiaguineensis (L.) Choisy,
were mentioned for the first time as contraceptives, to our knowledge. However, medicinal plants
associated with anti-fertility properties are numerous and generally underexplored, particularly in sub-
Saharan Africa [37].

5- CONCLUSION

The Anyi Ndenye, representing a significant tribe in the larger Akan group, are known for their
extensive knowledge of reproductive health plants. Documenting all contraceptive practices in this
cultural area led us to undertake ethnobotanical studies. Consequently, from our study, 33
contraceptive plants were identified. These contraceptive plants were known as such by 24,5% of the
surveyed individuals. Nevertheless, the diversity of organs used and the mode of administration reveal
a good understanding of plant diversity among the population. However, according to the literature,
contraceptive plants remain a relatively unexplored area in reproductive health and could be an
interesting research subject. Phytochemical, pharmacological, and toxicological studies are waited for
these plants to be valued as credible alternatives to modern contraception.

CONSENT

The authors declare that they obtained consent from the informants regarding the survey.
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