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ABSTRACT
Introduction. In Sub-Saharan Africa (SSA), breast cancer has a prevalence of 54.5%
and patients face difficulties in accessing healthcare facilities and medications. This
study evaluated the prevalence, types, factors associated with complementary and
alternative medicine (CAM) use among breast cancer patients. Materials and methods.
This prospective cross-sectional descriptive study was conducted in the Oncology
department of the Yaoundé General Hospital. A semi-structured survey was
administered to breast cancer patients to collect sociodemographic, clinical, and
therapeutic information, along with data on CAM use. Recent CA 15-3 data were
extracted from patients' medical records and compared with measurements obtained
during the study. Results. One hundred and forty-eight patients were recruited, with an
average age of 47.7 + 10.73 years; the age range of 44 to 54 years (35.81%) was the most
represented. Invasive ductal carcinoma (62.16%) was the predominant histological type,
chemotherapy was the most common treatment (58.09%), and adverse effects were
reported by 68.91% (102/148) of participants. The prevalence of CAM use was 61.48%
(91/148), represented by medicinal plants such as Hibiscus sabdariffa (12.03%), Annona
muricata (9.77%), and Gnetum africanum (9.4%). CAM use was correlated with
professional status (p=0.04), chemotherapy (p=0.03), and the occurrence of adverse
effects (p=0.0002). A non-significant decrease of CA 15-3 level was observed.
Conclusion. More than half of the participants used CAM, primarily based on medicinal
plants. The combination of CAM and conventional medicine could improve the quality
of life for patients with breast cancer.
RESUME
Introduction. En Afrique sub-saharienne la prévalence du cancer du sein est de 54,5%,
et les patientes ont des difficultés a accéder aux soins de santé. Ce travail a évalué la
prévalence, les types, les facteurs associés a 1’utilisation des médecines alternatives et
complémentaires (MAC). Méthodes. Cette étude descriptive transversale prospective a
été menée au service d’Oncologie de I’Hopital Général de Yaoundé. Elle a concerné les
patientes atteintes du cancer du sein dont les informations sociodémographiques,
cliniques, thérapeutiques et celles liées a 1’utilisation de la MAC ont été collectées. Les
données récentes du CA 15-3 des participantes ont été extraites des dossiers médicaux, et
mesurées expérimentalement pendant I’étude. Résultats. Cent quarante-huit patientes ont
été recrutées dont 1’age moyen était de 47,7 £ 10,73 ans, ’intervalle de 44 a 54 (35,81%)
était le plus représenté. Le carcinome canalaire infiltrant (62,16%) était le type
histologique majoritaire, la chimiothérapie le traitement le plus utilisé (58,09%) et les
effets indésirables ont concerné 68,91% (102/148) participantes. La prévalence
d’utilisation de la MAC était de 61,48% (91/148) avec Hibiscus sabdariffa (12,03%),
Annona muricata (9,77%) et Gnetum africanum (9,4%). L’utilisation de la MAC était
corrélée au statut professionnel (p=0.04), a la chimiothérapie (p=0.03) et la survenue
d’effets indésirables (p=0.0002). Une diminution non-significative du CA 15-3 a été
observée. Conclusion. Plus de la moitié des patientes utilisent la MAC & 1’Hopital
Général de Yaoundé, principalement a base de plantes médicinales. L’association de la
MAC et la médecine conventionnelle est une piste a explorer pouvant améliorer la qualité
de vie des patientes.
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HIGHLIGHTS
What is already known on this topic
In Sub-Saharan Africa (SSA), breast cancer has a
prevalence of 54.5% and patients face difficulties in
accessing healthcare facilities and medications. This study
evaluated the prevalence, types, factors associated with
complementary and alternative medicine (CAM) use
among breast cancer patients
What question this study addressed
The use of CAM in breast cancer patients was investigated
in this study.
What this study adds to our knowledge
The prevalence of CAM use was 61.48% (91/148),
represented by medicinal plants such as Hibiscus sabdariffa
(12.03%), Annona muricata (9.77%), and Gnetum
africanum (9.4%). CAM use was correlated with
professional status (p=0.04), chemotherapy (p=0.03), and
the occurrence of adverse effects (p=0.0002). A non-
significant decrease of CA 15-3 level was observed
How this is relevant to practice, policy or further
research
The combination of certain CAM with a conventional drug
can favorably improve the treatment of breast cancer and
remains a path to explore.

INTRODUCTION

Breast cancer is the most common malignant tumor in
women worldwide [1]. In 2022, nearly 3 million cases
were recorded, and more than 600,000 people died from
it globally, with a prevalence of 54.5% in SSA [2, 3].
Although this rate is low compared to the rest of the world,
the incidence of breast cancer in SSA could double by
2050, while its mortality remains the highest [4-7]. It is
the most diagnosed cancer in Cameroon, with 4,207 cases
and 2,285 deaths reported in 2022 [8, 9]. Beyond the
disease, patients face difficulties in accessing healthcare
facilities and services, as well as challenges related to the
cost and availability of medications, the side effects of
chemotherapy, and therapeutic failures [8, 10, 11]. As a
result, these patients seek and explore CAM to improve
their health condition [12-14].

CAM is defined as the sum of knowledge, skills, and
practices based on the theories, beliefs, and traditional
experiences of various cultures, whether explainable or
not, used for maintaining health as well as for the
prevention, diagnosis, improvement, or treatment of
physical and mental illnesses [15, 16]. Numerous studies
have demonstrated both in vitro and in vivo the cytotoxic
and antitumor activities of several CAMs [17], and
patients have reported satisfaction after their use [14, 18].
Furthermore, synergistic effects and potentiation have
been observed when combining CAM with conventional
treatment [19-21]. Subject to the demonstration of their
effects in clinical settings, CAMs could serve as an ideal
alternative in the socioeconomic context of SSA. In
Cameroon, data on the use of CAM in Oncology are
scarce; Afungchwi et al. [22] described its use in
pediatrics. This study focused on the use of CAM among
patients with breast cancer, examining the prevalence of
CAM use, the types used, the reasons for their use, and

their impact on improving the quality of life of the patients.
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MATERIALS AND METHODS

Ethical considerations

This study was approved by the Institutional Ethical
Review Board of the Faculty of Medicine and Biomedical
Sciences of the University of Yaoundé |
(N°1128/UY1/FMSB/VDRC/DAASR/CSD), and the
General Management Department of the General

Yaoundé Hospital (N/Ref. :168-24
/HGY/DG/DPM/APM-TR).
Study design

It was a prospective cross-sectional descriptive study
conducted in the Oncology department of the Yaoundé
General Hospital (YGH) from March to June 2024. YGH
is one of the most specialized cancer treatment hospitals
in Cameroon. It has numerous departments specializing in
cancer treatment, including medical Oncology,
pathological anatomy, gynecology, and surgery.

Data collection tool

The questionnaire  (semi-structured survey) was
developed based on Ezeome et al. study [23].
Participants

Patients were approached in the waiting room before the
consultation in some cases, and after for others. The
informed consent forms were separated from the
questionnaire to maintain anonymity, and the data
collected during the pre-test were not included in the study.
The study involved breast cancer patients regardless of
their social class, origins, or stage of the disease, who
spoke French or English. Recruitment was conducted in a
consecutive and non-exhaustive manner. The study was
explained to them through the information notice, and
those who agreed to participate in the study subsequently
reviewed and signed the informed consent form.

Bias

All patients suffering from breast cancer and attending
consultations at the oncology department were included in
the study. The questionnaire was written in a simplified
manner and tested on a sample of 20 patients by two
nurses from the department who were trained for this
purpose.

Variables

Data collected and analyzed included: sociodemographic
characteristics (age, education level, religion, marital
status, professional status and origin area); clinical
characteristics (breast cancer histological type, type of
treatment, chemotherapy adverse effects); CAMs
characteristics (used CAM, reasons for using CAM, CAM
adverse effects) and participants CA 15-3 level.

The most recent value of tumor antigen CA 15-3 prior to
the survey were obtained from their medical records. At
the end of the encounter, the participants were oriented
towards the laboratory of the YGH for a blood sample
collection and analysis. A plasma sample was collected by
the laboratory technicians and analyzed according to the
manufacturer’s recommendations using the CA 15-3
ELISA kit (RE54141).

Data analysis

The data were transcribed onto Microsoft Excel 2016 and
analyzed using GraphPad Prism 8.0.2 software. Results
were presented in contingency tables in terms of count and

Copyright © 2025. The Authors. This is an open access
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frequency (categorical data), mean + standard
deviation/standard error of the mean, and figures
(quantitative data). Chi-square test was performed to

RESULTS

Table I: participants sociodemographic characteristics

determine the association between clinical and therapeutic

sociodemographic variables and
Significance level was set at p<0.05.

CAM consumption.

Variable n (%) CAM+ CAM- P-value
Age
22-32 9 (6.08%) 6 (6.82%) 3 (5%) 0.939
33-43 44 (29.73%) 27 (30.68%) 17 (28.33%)
44-54 53 (35.81%) 31 (35.23%) 22 (36.67%)
55-65 35 (23.65%) 22 (25%) 13 (21.67%)
>65 7 (4.73%) 5 (5.68%) 2 (3.33%)
Education level
None 2 (1.35%) 1(1.1%) 1 (1.75%) 0.4177
Primary 33 (22.30%) 20 (21.98%) 13 (22.81%)
Secondary 60 (40.54%) 35 (38.46%) 25 (43.86%)
Superior 49 (33.11%) 34 (37.36%) 15 (26.32%)
Absent 4 (2.70%) 1(1.1%) 3 (5.26%)
Matrimonial status
Single 46 (31.08%) 30 (32.97%) 16 (28.07%) 0.1243
Concubinage 2 (1.35%) 2 (2.2%) 0 (0%)
Divorced 2 (1.35%) 0 (0%) 2 (3.51%)
Married 87 (58.78%) 50 (54.95%) 37 (64.91%)
Widow 11 (7.43%) 9 (9.89%) 2 (3.51%)
Professional status
Without incomes 33 (22.3%) 20 (21.98%) 13 (22.81%) 0.0413
Without fixed incomes 40 (27.03%) 25 (27.47%) 15 (26.32%)
With fixed incomes 54 (36.49%) 36 (39.56%) 18 (31.58%)
Retired 5 (3.38%) 5 (5.49%) 0 (0%)
Absent 16 (10.81%) 5 (5.49%) 11 (19.3%)
Origin
Adamaoua 1 (0.68%) 0 (0%) 1 (1.75%) 0.4457
Centre 45 (30.41%) 28 (30.77%) 17 (29.82%)
East 4 (2.7%) 3 (3.30%) 1 (1.75%)
Littoral 7 (4.73%) 3 (3.30%) 4 (7.02%)
North 1 (0.68%) 1 (1.10%) 0 (0%)
North-west 2 (1.35%) 1 (1.10%) 1 (1.75%)
West 67 (45.27%) 45 (49.45%) 22 (38.6%)
South 8 (5.41%) 3 (3.3%) 5 (8.77%)
South-West 9 (6.08%) 6 (6.59%) 3 (5.26%)
Foreign 2 (1.35%) 1 (1.10%) 1 (1.75%)
Absent 2 (1.35%) 0 (0%) 2 (3.51%)

CAM+: CAM user; CAM-: non-CAM user. One hundred and forty-eight participants were recruited, with an average age of 47.7 +

10.73 years, and the age group of 44 to 54 was the most represented.

Table Il: participants clinical and therapeutic characteristics

Variable n (%) CAM+ CAM- P-value
Breast cancer histological type
Metaplastic carcinoma 1 (0.68%) 0 (0%) 1 (1.75%) 0.0752
Mucinous carcinoma 1 (0.68%) 1 (1.1%) 0 (0%)
Tubular carcinoma 1 (0.68%) 1 (1.1%) 0 (0%)
IDC 92 (62.16%) 65 (71.43%) 27 (47.37%)
IDC + DCIS 1 (0.68%) 1(1.1%) 0 (0%)
NSIC 3 (2.03%) 2 (2.2%) 1 (1.75%)
DCIS intermediar level 1 (0.68%) 0 (0%) 1 (1.75%)
DCIS high level 1 (0.68%) 0 (0%) 1 (1.75%)
ILC 4 (2.70%) 2 (2.2%) 2 (3.51%)
Absent 43 (29.05%) 19 (20.88%) 24 (42.11%)
Treatement
Surgery 52 (21.58%) 29 (19.59%) 23 (23.47%) 0.0339
Chemotherapy 140 (58.09%) 86 (58.11%) 54 (55.1%)
Hormonotherapy 13 (5.39%) 11 (7.43%) 2 (2.04%)

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license
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Targeted therapy 11 (4.56%) 10 (6.76%) 1 (1.02%)
Immunotherapy 2 (0.83%) 2 (1.35%) 0 (0%)
Radiotherapy 23 (9.54%) 10 (6.76%) 13 (13.27%)
Adverse manifestations
Yes 102 (68.91%) 72 (79.12%) 30 (52.63%) 0.0002
No 30 (31.08%) 16 (17.58%) 14 (24.56%)
Absent 16 (100%) 3 (3.29%) 13 (22.8%)

CAM+ : CAM user ; CAM- : non-CAM user ; IDC : invasive ductal carcinoma ; IDC + DCIS : invasive ductal carcinoma associated
with ductal carcinoma in situ ; NSIC : non-specific invasive carcinoma ; ILC : invasive lobular carcinoma. Participants predominantly
had CCI and received chemotherapy. Prevalence of CAM use was 61.48%, and its use was correlated with professional status
(p=0.0413), chemotherapy (p=0.00339), and adverse effects (p=0.0002).

Table I11: chemotherapy adverve effetcs

Adverse effects type n (%)
Alopecia 15 (6.22%)
Anemia 29 (12.03%)
Anorexia 20 (8.3%)
Asthenia 22 (9.13%)
Constipation 01 (0.41%)
Cytolysis 01 (0.41%)
Diarrhea 08 (3.32%)
Dizziness 01 (0.41%)
Epigastric pain 01 (0.41%)
Fever 02 (0.83%)
Hand-foot syndrome 02 (0.83%)
Headaches 01 (0.41%)
Mucositis 02 (0.83%)
Myalga 01 (0.41%)
Nausea 05 (7.47%)
Neuropathy 03 (1.24%)

Neutropenia
Paresthesias
Thrombocytopenia
Vomiting

Weight loss

73 (30.29%)
10 (4.14%)
02 (0.83%)
28 (11.62%)
01 (0.41%)

Neutropenia (30.29%), anemia (12.03%), and asthenia (9.13%) were the most frequently reported adverse manifestations.

Table IV: list of registered CAMs

Scientific name

Adansonia digitata
Ageratum conyzoides
Allium ampeloprasum
Allium sativum

Aloe vera

Ananas comosus
Annona muricata
Apis mellifera
Arachis hypogaea
Arthrospira platensis
Azadirachta indica
Beta vulgaris L
Carica papaya
Citrus limon

Combretum micranthum

Cucumis sativus
Curcuma longa
Cymbopogon citratus
Daucus carota
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Common name
Alkaline water
Dietary supplements
Fruit juice
Selenium
Unknown composition
Unsweetened milk
Vitamin C
Baobab
Kings of herbs
Leek
Garlic
Aloe vera
Pineapple
Soursop leaves
Honey
Peanut
Spirulina
Neem (oil. bark. root)
Beetroot
Papaya (roots)
Lemon
Kinkeliba
Cucumber
Turmeric
Lemongrass
Carrot

Bombacaceae
Asteraceae
Alliaceae
Liliaceae
Asphodelaceae
Bromeliaceae
Annonaceae
Apideae
Fabaceae
Cyanaobacteries
Meliaceae
Amaranthaceae
Caricaceae
Rutaceae
Combretaceae
Cucurbitaceae
Zingiberaceae
Poaceae
Apiaceae

n (%)
1 (0.38%)
7 (2.63%)
5 (1.88%)
1 (0.38%)

72 (27.07%)
5 (1.88%)
2 (0.75%)
3(1.13%)
1 (0.38%)
1 (0.38%)
4 (1.5%)
5 (1.88%)
1 (0.38%)

26 (9.77%)
2 (0.75%)
2 (0.75%)
1 (0.38%)
3 (1.13%)
6 (2.26%)
1 (0.38%)
4 (1.50%)
1 (0.38%)
1 (0.38%)
6 (2.26%)
1 (0.38%)
2 (0.75%)

Copyright © 2025. The Authors. This is an open access
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Gnetum africanum Okok (leaves) Gnetaceae 25 (9.40%)
Hibiscus sabdariffa Sorrel leaves Malvaceae 32 (12.03%)
Ipomoea batatas Potato (juice) Convolvulaceae 1 (0.38%)
Mangifera indica L Mango leaves Anacardiaceae 3 (1.13%)
Manihot esculenta Cassava leaves Euphorbiaceae 8 (3.01%)
Ocimum gratissimum Wild basil Lamiaceae 1 (0.38%)
Persea americana Avocado Lauraceae 2 (0.75%)
Petroselinum sativum Parsley Apiaceae 1 (0.38%)
Psidium guajava Guava leaves Myrtaceae 1 (0.38%)
Raphanus sativus Radish Brassicaceae 1 (0.38%)
Sesamum indicum Sesames (seed) Pedaliaceae 1 (0.38%)
Solanum lycopersicum Tomato Solanaceae 1 (0.38%)
Solanum melongena L Eggplant Solanaceae 3 (1.13%)
Solanum torvum Wild eggplant Solanaceae 12 (4.51%)
Solanum tuberosum Potato Solanaceae 1 (0.38%)
Syzygium aromaticum Clove Myrtaceae 2 (0.75%)
Theobroma cacao Cocoa Malvaceae 1 (0.38%)
Zingiber officinale Ginger Zingiberaceae 5 (1.88%)

More than half of CAM users did not know its composition (27.07%). H. sabdariffa (12.03%), A. muricata (9.77%) and G. africanum

(9.40%) were the most commonly used medicinal plants.

Table V: Reasons for using CAM and their adverse effects
Reasons for using CAM

To cure breast cancer

To slow tumor progression

To relieve the disease symptoms

N
45 (49.46%)
9 (9.9%)
11 (12.09%)

Absent 26 (28.57%)
Adverse effects n (%)
No 48 (32.43%)
Yes 15 (10.14%)
Absent 28 (18.92%)
Adverse effects types
Breast volume augmentation 1 (5%)
Breast pain 1 (5%)
Epigastric pain 5 (25%)
Diarrhea 5 (25%)
Asthenia 1 (5%)
Paresthesia 1 (5%)
Dizziness 1 (5%)
Nausea 1 (5%)
Vomiting 2 (10%)
Missing 2 (10%)

CAM was primarily used to cure cancer (49.46%) and relieve the symptoms of the disease (12.09%). Ten percent of CAM users
experienced at least one adverse effect and the most common were epigastric pain (25%), diarrhea (25%) and vomiting (10%).
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DISCUSSION
Breast cancer management remains a challenge in
developing countries [24]. Unlike developed countries,
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there is a wealth of data on the use of CAM among women
suffering from breast cancer [25-30]. The study
population had an average age of 47.7 + 10.73 years, with
the age group of 30 to 50 years being the most represented
(Table I). These results are consistent with those reported
by Kenfack et al. [31]. Aliyu et al. [32], and Zingue et al.
[33]. In agreement with several authors [32, 33], this work
reported that IDC was the most frequent histological type
(Table I1). In SSA, breast cancer predominates over other
types; age is a risk factor, and a significant incidence is
recorded in the 30 to 55 age range [4, 34]. Chemotherapy
was the main treatment, aligning with the findings of
Aliyu et al. [32], but contrary to those of Kenfack et al.
[31]. latrogenesis affected 68.91% (102/148) of
participants exposed to chemotherapy (Table I11). Han et
al. [8] reported a prevalence of 52%. Indeed, anticancer
drugs are a particularly toxic class, and this toxicity can
be exacerbated by various therapeutic combinations [35,
36].

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license
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CAM refers to all medicines other than conventional
medicine used to treat various pathologies [15, 16] and the
prevalence of CAM use in this study was 61.48% (91/148).
Similar results were reported by Naja et al. [37],
Kiwanuka et al. [38], and Jaradat et al. [39]. This high
prevalence is partly due to the fact that in SSA, nearly
80% of the population turns to CAM for treatment [40].
In this study, the use of CAM was associated with patients
who had a fixed monthly income, chemotherapy, and the
occurrence of adverse effects (Table 1V). These results
aligned with those of Sarvary et al. [28] regarding
professional status but contrasted with those of Jaradat et
al. [39], who noted a correlation with education level, type
of surgery, and hormone therapy. Naja et al. [37]
mentioned an association with the stage of the disease, and
Aliyu et al. [32] noted male gender and the absence of
comorbidities. Additionally, factors such as accessibility,
availability of CAM, failures of conventional medicine,
fear of surgery, religion, and socio-economic status can be
listed [41-45]. Nearly one-third of CAM users stated that
they did not know the exact name of their treatment,
which is similar to the results of Mwaka et al. [41]. This
may be explained by their reluctance to disclose
information to the investigators, who were also nurses
from the department. The fear of being blamed and
stigmatized by healthcare staff, combined with their lack
of knowledge regarding CAMs and consequently, their
lack of interest in discussing them with the staff, are some
reasons for non-disclosure mentioned by some authors [13,
41]. H. sabdariffa, A. muricata and G. africanum were the
most cited CAMs, which also possess cytotoxic and
antitumor properties [48, 49] and phytoconstituents
potentially anticancer in the case of G. africanum [49].
Plant-based treatments are often perceived as "natural™
and therefore less toxic than conventional medications
[51]. However, they can induce harmful drug interactions,
reduce their effectiveness, or lead to adverse events [29,
52, 53]. Thus, during this study, 10% of CAM consumers
exhibited at least one adverse effect (Table V), as
observed in other studies [32, 53].

Tumor antigen CA 15-3 is a glycoprotein synthesized on
the apical surface of epithelial cells in the mammary
gland. Due to the presence of a tumor or a more advanced
stage of the disease, its expression is increased [54]. CA
15-3 is therefore useful for determining the extent of
breast cancer spread. A high plasma concentration is an
indicator of metastases, particularly bone metastases [55].
The average value of CA 15-3 for thirty-eight patients was
219.5 £ 166.1, versus 27.18 £ 10.21 U/ml in experimental
conditions (Figure). This observation suggests a
complementary effect of CAM, as synergistic and/or
potentiation effects can occur when CAM is combined
with conventional treatment [19-21]. Bai et al. [56]
observed a decrease in CA 15-3 levels and an
improvement in the quality of life in breast cancer patients
exposed to CAM in conjunction with Western medicine.
Other authors agree with this improvement in quality of
life following exposure to CAM [57, 58]. However, the
study design did not permit the collection of CA 15-3 data
from all patients, thereby hindering an assessment of the
impact of CAM on this parameter. Additionally,
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participants' refusal to disclose the CAMs they used may
obscure potentially effective CAMs or those associated
with adverse drug events.

CONCLUSION

The use of CAM involved more than half of the
participants, primarily consisting of treatments based on
medicinal plants. The use of CAM was associated with
professional status, type of treatment and the occurrence
of adverse effects. CA 15-3 level was not significantly
decreased following exposure to CAM.

DECLARATIONS

Acknowledgments

The authors are sincerely thankful to all the patients and

their families for their participation in this study.

Authorship contributions

e Conception and design: Dr. Ondoua Nguele, Dr.
Berthe Esson Mapoko, Dr. Etienne Atenguena, Dr
Jeanne Mbole Mvondo, Prof. Stéphane Zingue

e Analysis and interpretation of data: Dr. Ondoua
Nguele, Prof. Stéphane Zingue

e Article writing: Dr. Ondoua Nguele, Dr. Berthe
Esson Mapoko, Dr. Célestine Dassaou, Dr Jeanne
Mbole Mvondo

e Article review: Prof. Stéphane Zingue, Prof.
Emmanuel Nnanga Nga

e Final approval of the version to be published: Pr
Emmanuel Nnanga Nga

Disclosure of Conflicts of interest

None

Source of funding

Self-funding

REFERENCES
1. Arnold M, Morgan E, Rumgay H, Mafra A, Singh D,
Laversanne M, et al. Current and future burden of breast
cancer: Global statistics for 2020 and 2040. The Breast
[Internet]. 2022 Sep 2;66:15-23. Available from:
https://doi.org/10.1016/j.breast.2022.08.010
Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL,
Soerjomataram I, et al. Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA a Cancer
Journal for Clinicians [Internet]. 2024 Apr 4;74(3):229-63.
Available from: https://doi.org/10.3322/caac.21834
Giaquinto AN, Sung H, Miller KD, Kramer JL, Newman
LA, Minihan A, et al. Breast Cancer Statistics. 2022. CA a
Cancer Journal for Clinicians [Internet]. 2022 Oct
3;72(6):524-41. Available from:
https://doi.org/10.3322/caac.21754
4. Global Cancer Observatory. Statistics at a glance. 2022
[Internet]. Global Cancer Observatory: Cancer Today.
International Agency for Research on Cancer; 2024.
Available from:
https://gco.iarc.who.int/media/globocan/factsheets/populat
ions/900-world-fact-sheet.pdf
5. lkechukwu C. Breast Cancer Knowledge among Women in
Ebonyi State. Nigeria: Implication for Women Breast
Cancer Education. Journal of Health Education Research &
Development [Internet]. 2015 Jan 1;03(02). Awvailable
from: https://doi.org/10.4172/2380-5439.1000129

w

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license


http://hsd-fmsb.org/index.php/hra
https://doi.org/10.1016/j.breast.2022.08.010
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21754
https://gco.iarc.who.int/media/globocan/factsheets/populations/900-world-fact-sheet.pdf
https://gco.iarc.who.int/media/globocan/factsheets/populations/900-world-fact-sheet.pdf
https://doi.org/10.4172/2380-5439.1000129

Use of alternative and complementary medicines by cancer patients

Ondoua Nguele et al

10.

11.

12.

13.

14.

15.

16.

Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C,
Rebelo M, et al. Cancer incidence and mortality worldwide:
Sources. methods and major patterns in GLOBOCAN
2012. International Journal of Cancer [Internet]. 2014 Sep
13;136(5). Auvailable from:
https://doi.org/10.1002/ijc.29210

Eng A, McCormack V, Dos-Santos-Silva |. Receptor-
Defined Subtypes of Breast Cancer in Indigenous
Populations in Africa: A Systematic Review and Meta-
Analysis. PL0S Medicine [Internet]. 2014 Sep
9;11(9):¢1001720. Auvailable from:
https://doi.org/10.1371/journal.pmed.1001720

Ministry of Public Health of Cameroon. National Strategic
Plan for Cancer Prevention and Control. [Online].
Yaoundé: Ministry of Public Health; June 2020. [Cited on
07/30/24]. Available: https://www.iccp-
portal.org/system/files/plans/FINAL%20COPY %20PSNP
LCa%20FRENCH.pdf

Global Cancer Observatory. Statistics at a glance. 2022
[Internet]. Global Cancer Observatory: Cancer Today.
International Agency for Research on Cancer; 2024.
Available from:
https://gco.iarc.who.int/media/globocan/factsheets/populat
ions/120-cameroon-fact-sheet.pdf

Cardoso F, Bese N, Distelhorst SR, Bevilacqua JLB,
Ginsburg O, Grunberg SM, et al. Supportive care during
treatment for breast cancer: Resource allocations in low-
and middle-income countries. A Breast Health Global
Initiative 2013 consensus statement. The Breast [Internet].
2013  Aug 31;22(5):593-605. Available  from:
https://doi.org/10.1016/j.breast.2013.07.050

Kaur S, Mayanglambam P, Bajwan D, Thakur N.
Chemotherapy and its Adverse Effects — A Systematic
Review. International Journal of Nursing Education and
Research [Internet]. 2022 Nov 16;399-402. Available
from: https://doi.org/10.52711/2454-2660.2022.00090.
Mwaka AD, Abbo C, Kinengyere AA. Traditional and
Complementary Medicine Use Among Adult Cancer
Patients Undergoing Conventional Treatment in Sub-
Saharan Africa: A Scoping Review on the Use. Safety and
Risks</p> Cancer Management and Research [Internet].
2020 May 1;Volume 12:3699-712. Available from:
https://doi.org/10.2147/cmar.s251975

Ong’udi M, Mutai P, Weru 1. Study of the use of
complementary and alternative medicine by cancer patients
at Kenyatta National Hospital. Nairobi. Kenya. Journal of
Oncology Pharmacy Practice [Internet]. 2018 Oct
14;25(4):918-28. Auvailable from:
https://doi.org/10.1177/1078155218805543

Sooro MA, Thoahlane TS, Ramathebane MV, Mputsoe
KA. A preliminary. quantitative study on the use of
traditional and complementary medicine by cancer patients
seen at the Senkatana Oncology clinic. Maseru. Lesotho.
BMC Complementary Medicine and Therapies [Internet].
2024 Apr 1;24(1). Available from:
https://doi.org/10.1186/s12906-024-04388-3

World Health Organization. WHO Traditional strategy
2000-2005. [Online]. Geneva: World Health Organization;
2022. [Cité le 30/07/24]. Disponible:
WHO_EDM_TRM_2002.1_eng.pdf

World Health Organization. WHO Traditional strategy
2014-2023. [Online]. Geneva: World Health Organization;

Health Res. Afr.: Vol 3; (3), March 2025, pp 24-32
Available free at http://hsd-fmsb.org/index.php/hra

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

2013. [Cité le 30/07/24].
9789241506090 eng.pdf (who.int)
Bajpai P, Usmani S, Kumar R, Prakash O. Recent advances
in anticancer approach of traditional medicinal plants: A
novel strategy for cancer chemotherapy. Intelligent
Pharmacy [Internet]. 2024 Feb 15;2(3):291-304. Available
from: https://doi.org/10.1016/j.ipha.2024.02.001

Clement YN, Morton-Gittens J, Basdeo L, Blades A.
Francis MJ. Gomes N. et al. Perceived efficacy of herbal
remedies by users accessing primary healthcare in Trinidad.
BMC Complementary and Alternative Medicine [Internet].
2007 Feb 7;7(2). Available from:
https://doi.org/10.1186/1472-6882-7-4

Bishayee A, Rabi T. d-Limonene sensitizes docetaxel-
induced cytotoxicity in human prostate cancer cells:
Generation of reactive oxygen species and induction of
apoptosis. Journal of Carcinogenesis [Internet]. 2009 Jan
1;8(1):9. Awvailable from: https://doi.org/10.4103/1477-
3163.51368

Legault J, Pichette A. Potentiating effect of p-
caryophyllene on anticancer activity of a-humulene.
isocaryophyllene and paclitaxel. Journal of Pharmacy and
Pharmacology [Internet]. 2007 Nov 22;59(12):1643-7.
Available from: https://doi.org/10.1211/jpp.59.12.0005
Kang HJ, Lee SH, Price JE, Kim LS. Curcumin Suppresses
the Paclitaxel-Induced Nuclear Factor-kB in Breast Cancer
Cells and Potentiates the Growth Inhibitory Effect of
Paclitaxel in a Breast Cancer Nude Mice Model. The Breast
Journal [Internet]. 2009 May 1;15(3):223-9. Available
from: https://doi.org/10.1111/j.1524-4741.2009.00709.x
Afungchwi GM, Kruger M, Hesseling P, Van Elsland S,
Ladas EJ, Marjerrison S. Survey of the use of traditional
and complementary medicine among children with cancer
at three hospitals in Cameroon. Pediatric Blood & Cancer
[Internet]. 2022 Apr 20;69(8). Available from:
https://doi.org/10.1002/pbc.29675

Ezeome ER, Anarado AN. Use of complementary and
alternative medicine by cancer patients at the University of
Nigeria Teaching Hospital. Enugu. Nigeria. BMC
Complementary and Alternative Medicine [Internet]. 2007
Sep 12;7(1). Available from: https://doi.org/10.1186/1472-
6882-7-28

Saghir NSE, Adebamowo CA, Anderson BO, Carlson RW,
Bird PA, Corbex M, et al. Breast cancer management in
low resource countries (LRCs): Consensus statement from
the Breast Health Global Initiative. The Breast [Internet].
2011 Mar 16;20:S3-11. Auvailable from:
https://doi.org/10.1016/j.breast.2011.02.006

Stocker A, Mehnert-Theuerkauf A, Hinz A, Ernst J.
Utilization of complementary and alternative medicine
(CAM) by women with breast cancer or gynecological
cancer. PLoS ONE  [Internet]. 2023  May
12;18(5):e0285718. Available from:
https://doi.org/10.1371/journal.pone.0285718
Lo-Fo-Wong DNN, Ranchor AV, De Haes HCJIM.
Sprangers MAG. Henselmans 1. Complementary and
alternative medicine use of women with breast cancer: Self-
help CAM attracts other women than guided CAM
therapies. Patient Education and Counseling [Internet].
2012 Mar  29;89(3):529-36.  Available  from:
https://doi.org/10.1016/j.pec.2012.02.019

Anderson KN, Jacobson J, Li H, Hershman D, Gorroochurn
P, Grann V. Prevalence of CAM in a cohort of breast cancer

Disponible:

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license


http://hsd-fmsb.org/index.php/hra
https://doi.org/10.1002/ijc.29210
https://doi.org/10.1371/journal.pmed.1001720
https://www.iccp-portal.org/system/files/plans/FINAL%20COPY%20PSNPLCa%20FRENCH.pdf
https://www.iccp-portal.org/system/files/plans/FINAL%20COPY%20PSNPLCa%20FRENCH.pdf
https://www.iccp-portal.org/system/files/plans/FINAL%20COPY%20PSNPLCa%20FRENCH.pdf
https://gco.iarc.who.int/media/globocan/factsheets/populations/120-cameroon-fact-sheet.pdf
https://gco.iarc.who.int/media/globocan/factsheets/populations/120-cameroon-fact-sheet.pdf
https://doi.org/10.1016/j.breast.2013.07.050
https://doi.org/10.52711/2454-2660.2022.00090
https://doi.org/10.2147/cmar.s251975
https://doi.org/10.1177/1078155218805543
https://doi.org/10.1186/s12906-024-04388-3
https://iris.who.int/bitstream/handle/10665/67163/WHO_EDM_TRM_2002.1_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/92455/9789241506090_eng.pdf?sequence=1
https://doi.org/10.1016/j.ipha.2024.02.001
https://doi.org/10.1186/1472-6882-7-4
https://doi.org/10.4103/1477-3163.51368
https://doi.org/10.4103/1477-3163.51368
https://doi.org/10.1211/jpp.59.12.0005
https://doi.org/10.1111/j.1524-4741.2009.00709.x
https://doi.org/10.1002/pbc.29675
https://doi.org/10.1186/1472-6882-7-28
https://doi.org/10.1186/1472-6882-7-28
https://doi.org/10.1016/j.breast.2011.02.006
https://doi.org/10.1371/journal.pone.0285718
https://doi.org/10.1016/j.pec.2012.02.019

Use of alternative and complementary medicines by cancer patients

Ondoua Nguele et al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

patients and controls. Journal of Clinical Oncology
[Internet]. 2004 Jul 15;22(14_suppl):8131. Available from:
https://doi.org/10.1200/jc0.2004.22.90140.8131

Séarvary A, Séarvary A. Use of complementary and
alternative medicine among breast cancer patients in
Hungary: A descriptive study. Complementary Therapies
in Clinical Practice [Internet]. 2019 Feb 26;35:195-200.
Available from: https://doi.org/10.1016/j.ctcp.2019.02.013
Crichton M, Strike K, Isenring E, McCarthy AL, Marx W,
Lohning A et al. “It’s natural so it shouldn’t hurt me”:
Chemotherapy patients’ perspectives. experiences. and
sources of information of complementary and alternative
medicines. Complementary Therapies in Clinical Practice
[Internet]. 2021 Mar 12;43:101362. Available from:
https://doi.org/10.1016/j.ctcp.2021.101362

Han S, Jang BH, Suh HS, Hwang DS. Complementary
medicine use and costs in patients with breast cancer who
experienced treatment-related side effects: A cross-
sectional survey in Korea. Complementary Therapies in
Medicine [Internet]. 2019 Apr 19;44:210-7. Available
from: https://doi.org/10.1016/j.ctim.2019.04.013

Ngowa JDK, Kasia JM, Yomi J, Nana AN, Ngassam A,
Domkam 1, et al. Breast Cancer Survival in Cameroon:
Analysis of a Cohort of 404 Patients at the Yaoundé
General Hospital. Advances in Breast Cancer Research
[Internet]. 2015 Jan 1;04(02):44-52. Available from:
https://doi.org/10.4236/abcr.2015.42005

Aliyu U, Awosan K, Oche M, Taiwo A, Jimoh A, Okuofo
E. Prevalence and correlates of complementary and
alternative medicine use among cancer patients in usmanu
danfodiyo university teaching hospital. Sokoto. Nigeria.
Nigerian Journal of Clinical Practice [Internet]. 2017 Jan
1;20(12):1576. Auvailable from:
https://doi.org/10.4103/njcp.njcp 88 17

Zingue S, Atenguena EO, Zingue LL, Tueche AB, Njamen
D, Nkoum AB, et al. Epidemiological and clinical profile.
and survival of patients followed for breast cancer between
2010 and 2015 at the Yaoundé General Hospital.
Cameroon. Pan African Medical Journal [Internet]. 2021
Jan 1;39. Available from:
https://doi.org/10.11604/pamj.2021.39.182.26866
Lukasiewicz S, Czeczelewski M, Forma A, Baj J, Sitarz R,
Stanistawek A. Breast Cancer—Epidemiology. Risk
Factors. Classification. Prognostic Markers. and Current
Treatment Strategies—An Updated Review. Cancers
[Internet]. 2021 Aug 25;13(17):4287. Available from:
https://pubmed.ncbi.nlm.nih.gov/34503097/

Ingrand I, Defossez G, Lafay-Chebassier C, Chavant F,
Ferru A, Ingrand P, et al. Serious adverse effects occurring
after chemotherapy: A general cancer registry-based
incidence survey. British Journal of Clinical Pharmacology
[Internet]. 2019 Oct 28;86(4):711-22. Available from:
https://doi.org/10.1111/bcp.14159

Fisusi FA, Akala EO. Drug Combinations in Breast Cancer
Therapy. Pharmaceutical Nanotechnology [Internet]. 2019
Jan 22;7(1):3-23. Available from:
https://doi.org/10.2174/2211738507666190122111224
Naja F, Fadel RA, Alameddine M, Aridi Y, Zarif A, Hariri
D, et al. Complementary and alternative medicine use and
its association with quality of life among Lebanese breast
cancer patients: a cross-sectional study. BMC
Complementary and Alternative Medicine [Internet]. 2015

Health Res. Afr.: Vol 3; (3), March 2025, pp 24-32
Available free at http://hsd-fmsb.org/index.php/hra

38.

39.

40.

41,

42,

43.

44,

45.

46.

47.

Dec 1;15(2). Available from:
https://doi.org/10.1186/s12906-015-0969-9

Kiwanuka F. Complementary and Alternative Medicine
use: Influence of Patients’ Satisfaction with Medical
Treatment among Breast Cancer Patients at Uganda Cancer
Institute. Advances in Bioscience and Clinical Medicine
[Internet]. 2018 Feb 12;6(1):24. Available from:
https://doi.org/10.7575/aiac.abcmed.v.6n.1p.24

Jaradat NA, Shawahna R. Eid AM. Al-Ramahi R. Asma
MK. Zaid AN. Herbal remedies use by breast cancer
patients in the West Bank of Palestine. Journal of
Ethnopharmacology [Internet]. 2015 Dec 4;178:1-8.
Available from: https://doi.org/10.1016/j.jep.2015.11.050
Afifi FU, Wazaify M, Jabr M, Treish E. The use of herbal
preparations as complementary and alternative medicine
(CAM) in a sample of patients with cancer in Jordan.
Complementary Therapies in Clinical Practice [Internet].
2010  Jun 10;16(4):208-12.  Available  from:
https://doi.org/10.1016/j.ctcp.2010.05.001

Mwaka AD, Abbo C. Kinengyere AA. Traditional and
Complementary Medicine Use Among Adult Cancer
Patients Undergoing Conventional Treatment in Sub-
Saharan Africa: A Scoping Review on the Use. Safety and
Risks. Cancer Management and Research [Internet]. 2020
May 1;Volume 12:3699-712. Available from:
https://doi.org/10.2147/cmar.s251975

Asuzu CC, Elumelu-Kupoluyi T. Asuzu MC. Campbell
OB. Akin-Odanye EO. Lounsbury D. A pilot study of
cancer patients’ use of traditional healers in the
Radiotherapy Department. University College Hospital.
Ibadan. Nigeria. Psycho-Oncology [Internet]. 2015 Nov
17;26(3):369-76. Available from:
https://doi.org/10.1002/pon.4033

James PB, Wardle J, Steel A, Adams J. Traditional.
complementary and alternative medicine use in Sub-
Saharan Africa: a systematic review. BMJ Global Health
[Internet]. 2018 Oct 1;3(5):e000895. Available from:
https://doi.org/10.1136/bmjgh-2018-000895

Yarney J, Donkor A, Opoku SY, Yarney L, Agyeman-Duah
I, Abakah AC et al. Characteristics of users and
implications for the use of complementary and alternative
medicine in Ghanaian cancer patients undergoing
radiotherapy and chemotherapy: a cross- sectional study.
BMC Complementary and Alternative Medicine [Internet].
2013 Jan 19;13(1). Auvailable from:
https://doi.org/10.1186/1472-6882-13-16

Erku DA. Complementary and Alternative Medicine Use
and Its Association with Quality of Life among Cancer
Patients Receiving Chemotherapy in Ethiopia: A Cross-
Sectional Study. Evidence-based Complementary and
Alternative Medicine [Internet]. 2016 Jan 1;2016(1).
Available from: https://doi.org/10.1155/2016/2809875
Malacrida A, Erriquez J, Hashemi M, Rodriguez-
Menendez V, Cassetti A, Cavaletti G, et al. Evaluation of
antitumoral effect of Hibiscus sabdariffa extract on human
breast cancer cells. Biochemistry and Biophysics Reports
[Internet]. 2022 Sep 27;32:101353. Awvailable from:
https://doi.org/10.1016/j.bbrep.2022.101353

Bassong TR, Kenmogne LV, Awounfack CF, Ndinteh DT,
Njamen D, Zingue S. Effects of Hibiscus sabdariffa
Calyxes Aqueous Extract on Antioxidant Status and
Histopathology in Mammary Tumor-Induced in Rats.
Evidence-based Complementary and Alternative Medicine

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license


http://hsd-fmsb.org/index.php/hra
https://doi.org/10.1200/jco.2004.22.90140.8131
https://doi.org/10.1016/j.ctcp.2019.02.013
https://doi.org/10.1016/j.ctcp.2021.101362
https://doi.org/10.1016/j.ctim.2019.04.013
https://doi.org/10.4236/abcr.2015.42005
https://doi.org/10.4103/njcp.njcp_88_17
https://doi.org/10.11604/pamj.2021.39.182.26866
https://pubmed.ncbi.nlm.nih.gov/34503097/
https://doi.org/10.1111/bcp.14159
https://doi.org/10.2174/2211738507666190122111224
https://doi.org/10.1186/s12906-015-0969-9
https://doi.org/10.7575/aiac.abcmed.v.6n.1p.24
https://doi.org/10.1016/j.jep.2015.11.050
https://doi.org/10.1016/j.ctcp.2010.05.001
https://doi.org/10.2147/cmar.s251975
https://doi.org/10.1002/pon.4033
https://doi.org/10.1136/bmjgh-2018-000895
https://doi.org/10.1186/1472-6882-13-16
https://doi.org/10.1155/2016/2809875
https://doi.org/10.1016/j.bbrep.2022.101353

Use of alternative and complementary medicines by cancer patients

Ondoua Nguele et al

48.

49.

50.

5L

52.

53.

[Internet]. 2022 Apr 13;2022:1-13. Available from:
https://doi.org/10.1155/2022/9872788

Silihe KK, Mbou WD, Pambe JCN, Kenmogne LV,
Maptouom LF, Sipping MTK, et al. Comparative
anticancer effects of Annona muricata Linn (Annonaceae)
leaves and fruits on DMBA-induced breast cancer in female
rats. BMC Complementary Medicine and Therapies
[Internet]. 2023 Jul 15;23(1). Available from:
https://doi.org/10.1186/512906-023-04073-x

llango S, Sahoo DK, Paital B, Kathirvel K, Gabriel JI,
Subramaniam K, et al. A Review on Annona muricata and
Its Anticancer Activity. Cancers [Internet]. 2022 Sep
19;14(18):4539. Auvailable from:
https://doi.org/10.3390/cancers14184539

Ali F, Assanta MA, Robert C. Gnetum africanum: A Wild
Food Plant from the African Forest with Many Nutritional
and Medicinal Properties. Journal of Medicinal Food
[Internet]. 2011 Aug 24;14(11):1289-97. Available from:
https://doi.org/10.1089/jmf.2010.0327

Corner J, Yardley J, Maher EJ, Roffe L, Young T, Maslin-
Prothero S, et al. Patterns of complementary and alternative
medicine use among patients undergoing cancer treatment.
European Journal of Cancer Care [Internet]. 2009 Apr
21;18(3):271-9. Available from:
https://doi.org/10.1111/j.1365-2354.2007.00911 .

Zhang L, Zhang Y, Zhao P, Huang SM. Predicting Drug—
Drug Interactions: An FDA Perspective. The AAPS Journal
[Internet]. 2009 May 5;11(2):300-6. Available from:
https://doi.org/10.1208/s12248-009-9106-3

Clairet AL, Boiteux-Jurain M, Curtit E, Jeannin M, Gérard
B, Nerich V, et al. Interaction between phytotherapy and
oral anticancer agents: prospective study and literature
review. Medical Oncology [Internet]. 2019 Apr 16;36(5).

Health Res. Afr.: Vol 3; (3), March 2025, pp 24-32
Available free at http://hsd-fmsb.org/index.php/hra

54,

55.

56.

57.

58.

Auvailable from: https://doi.org/10.1007/s12032-019-1267-
z

Fejzi¢ H, Mujagi¢ S, Azabagi¢ S, Burina M. Tumor marker
CA 15-3 in breast cancer patients. Acta Medica Academica
[Internet]. 2015 Jun 2;44(1):39-46. Available from:
https://doi.org/10.5644/ama2006-124.125

Steinauer K, Huang DJ, Eppenberger-Castori S, Amann E,
Guth U. Bone metastases in breast cancer: Frequency.
metastatic pattern and non-systemic locoregional therapy.
Journal of Bone Oncology [Internet]. 2014 May 1;3(2):54—
60. Available from:
https://doi.org/10.1016/j.jb0.2014.05.001

Bai X, Ta N, Gong GH, Zhang B, Wei CX. Effects of
Integrated Chinese Traditional Medicine and Conventional
Western Medicine on the Quality of Life of Breast Cancer
Patients: A Systematic Review and Meta-Analysis.
Evidence-based Complementary and Alternative Medicine
[Internet]. 2022 Jan 7;2022:1-19. Available from:
https://doi.org/10.1155/2022/3123878

Zhu L, Li L, Li Y, Wang J. Wang Q. Chinese Herbal
Medicine as an Adjunctive Therapy for Breast Cancer: A
Systematic Review and Meta-Analysis. Evidence-based
Complementary and Alternative Medicine [Internet]. 2016
Jan 1;2016(1). Available from:
https://doi.org/10.1155/2016/9469276

Xue JX, Zhu ZY, Bian WH, Yao C. The Traditional
Chinese Medicine Kangai Injection as an Adjuvant Method
in Combination with Chemotherapy for the Treatment of
Breast Cancer in Chinese Patients: A Meta-Analysis.
Evidence-based Complementary and Alternative Medicine
[Internet]. 2018 Jan 1;2018(1). Available from:
https://doi.org/10.1155/2018/6305645

Copyright © 2025. The Authors. This is an open access
article published by HRA under the CC BY ND 4.0 license


http://hsd-fmsb.org/index.php/hra
https://doi.org/10.1155/2022/9872788
https://doi.org/10.1186/s12906-023-04073-x
https://doi.org/10.3390/cancers14184539
https://doi.org/10.1089/jmf.2010.0327
https://doi.org/10.1111/j.1365-2354.2007.00911.x
https://doi.org/10.1208/s12248-009-9106-3
https://doi.org/10.1007/s12032-019-1267-z
https://doi.org/10.1007/s12032-019-1267-z
https://doi.org/10.5644/ama2006-124.125
https://doi.org/10.1016/j.jbo.2014.05.001
https://doi.org/10.1155/2022/3123878
https://doi.org/10.1155/2016/9469276
https://doi.org/10.1155/2018/6305645

