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ABSTRACT
Background

Schistosomes are parasitic worms found in tropical and sub-tropical fresh waters. An estimated 4.5
million South Africans, mainly in settings of rural poverty, are in need of treatment for urogenital
schistosomiasis. Women with schistosomiasis are exposed to HIV infection prevalent in African
countries. Praziquantel is the treatment used in the mainstream healthcare system to manage
schistosomiasis. Although conventional treatment is available, traditional medicine (TM) has been
reported to be used for schistosomiasis. This study evaluated the prevalence of the use of traditional
medicine and prescribed antischistosomal medicines in communities having high prevalence
schistosomiasis infection in ILembe District, KwaZulu-Natal and established whether the unavailability

of prescribed antischistosomal medicines led to the use of traditional medicine.

Methods

This study was a cross-sectional descriptive study using a questionnaire. An exploratory mixed-method
approach through interviews was conducted from December 2017 to April 2018 in the ILembe District,
KwaZulu-Natal. In addition, a review of medical chart records of patients with schistosomiasis was
further carried out to triangulate the information from interviews. Qualitative data were coded and
analyzed using thematic analysis while descriptive statistics including frequency and percentage were
used for quantitative data, categorical data were presented as tables. Chi-squared tests were performed
for the association between continuous variables. A p-value < 0.05 was estimated as statistically

significant.

Results

A protocol mapping evidence of the concurrent use of TM and antischistosomal treatment was drafted.
It anticipated findings on identified gaps in the current literature on this topic and provided direction
for future research. After mapping for evidence, face-to-face interviews were conducted in phase 1 of
this study among 22 traditional health practitioners (THPs) who diagnosed and managed
schistosomiasis symptoms based on their knowledge and experiences using plants either alone or in
combination  with  other plants. Senecio serratuloides (Asteraceae) and  Hypoxis
hemerocallidea (Hypoxidaceae) were prominently used in the study area by THPs for the management
schistosomiasis. THPs provided services to individuals who did not want to be treated in the mainstream

health care system for schistosomiasis.

Following the interviews with THPs, 124 healthcare workers (HCWSs) were interviewed with the

majority of them (114/124; 91.9%) reporting that Praziquantel was readily available in healthcare
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facilities. However, most of HCWs (76/124; 61.3%) did not know whether patients seen by them used
concurrently TM and Praziquantel for schistosomiasis. No significant relationship between the
availability of Praziquantel and the concurrent use of TM by patients for schistosomiasis (X? = 3.042,
p = 0.551) was found.

Patients seen by THPs (20) were also interviewed in the same phase 1. They reported that they used
TM only for schistosomiasis. Patients attending outpatient departments were also interviewed in this
phase. More than half of them (8/15, 53.3%) crossed from TM to the mainstream healthcare system,
but they did not disclose their use of TM to HCWs.

After the interviews in phase 1, a medical chart review was conducted in phase 2 of the study to analyse
the concurrent use of traditional medicine with conventional medicine for schistosomiasis. None of the

medical chart records analyzed; documented the concurrent use of TM and Praziquantel.

Conclusion

TM played a key role in the management of schistosomiasis in the study area. HCWs indicated that
although Praziquantel was readily available and free in public sector healthcare facilities, patients used
TM for schistosomiasis. HCWs reported not to be aware of whether patients used concurrently TM and
Praziquantel for the treatment of schistosomiasis. Further investigations are needed to establish the
reasons for use, potential benefits or risks of the concurrent use of modern and traditional medicine for
schistosomiasis. Biological studies on TM used for schistosomiasis in the study area are warranted to
confirm the pharmacological properties and active compounds of medicinal plants used by THPs for

schistosomiasis.

Keywords: Schistosomiasis, Praziquantel, Traditional Medicine, Conventional Treatment, Healthcare

workers, Patients, Traditional Health Practitioners
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Ingemuva

I-Schistosomes yizibungu ezinamapayipi ezitholakala emanzini ahlanzekile ashisayo nasemanzini
ashisayo. Kulinganiselwa ukuthi abantu abayizigidi ezingu-4,5 baseNingizimu Afrika, ikakhulukazi
ezimisweni zobuphofu basemaphandleni, badinga ukwelashwa ye-Abesifazane abanesichenene
bavezwe ukutheleleka ngegculazi emazweni ase-Afrika. I-Praziquantel yindlela yokwelashwa
esetshenziswa ohlelweni lwezempilo olulawula isifo sesichenene. Yize ukwelashwa okuvamile
kuyatholakala, imithi yendabuko ibikwa ukuthi isetshenziselwa isifo sesichenene. Lolu cwaningo
Iwahlola ukusabalala kokusetshenziswa kwemithi yendabuko kanye nemithi enqunywe vyi-
antischistosomal emiphakathini enokutheleleka okuphezulu kwesichenene esifundazweni sase-1Lembe,
KwaZulu-Natali futhi yabeka ukuthi ukungatholakali kwemithi enqunyiwe ye-antischistosomal

kuholela ekusetshenzisweni kwemithi yendabuko.

Izindlela

Lolu cwaningo Iwaluyinkimbinkimbi echazayo yesigaba esilandelayo besebenzisa emibuzo. Indlela
yokuhlolisisa indlela eyaxutshwa ngayo ngokusebenzisa izingxoxo yenziwa kusukela ngoDisemba
2017 kuya ku-Ephreli 2018 esifundeni sase-lLembe, KwaZulu-Natali. Ngaphezu kwalokho,
ukubuyekezwa kwamarekhodi wezatifiketi zezokwelapha iziguli ezinesichenene kwaghutshelwa
phambili ukuze kuhlolisiswe ulwazi oluvela ezinkulumweni. Idatha efanelekayo ibhalwe futhi
ihlaziywe ngokusebenzisa ukuhlaziywa kwezingqikithi ngenkathi izibalo ezichazayo kufaka phakathi
imvamisa kanye namaphesenti asetshenziselwa idatha yokulinganisa, idatha yezinhlawulo yanikezwa
njengamatafula. Ukuhlolwa kwe-Chi-squared kwenziwa ngenhlangano phakathi kwezingugquko

ezighubekayo. Inani le-p < 0.05 lalinganiselwa njengenani elibalulekile.

Imiphumela

Ubufakazi bokumephulwa kwemithetho yeprotocol yokusetshenziswa okufanayo kwe-TM kanye
nokwelashwa kwe-antischistosomal kwalungiswa. Kwakulindele ukutholakala kwezikhala
ezikhonjisiwe ezincwadini zamanje ngalesi sihloko futhi sinikeze isigondiso socwaningo oluzayo.
Ngemuva kokumekwa kobufakazi, ukuxoxisana ubuso nobuso kughutshwa esigabeni sokugala salolu
cwaningo phakathi kwabelaphi bendabuko abangama-22 abathola futhi baphatha izimpawu
zesichenene ngokusekelwe kolwazi lwabo nokuhlangenwe nakho ngokusebenzisa izitshalo zodwa
noma zihlangene nezinye izitshalo. I-Senecio serratuloides (i-Asteraceae) ne-Hypoxis hemerocallidea
(i-Hypoxidaceae) yasetshenziswa ngokucacile endaweni yokucwaninga kwabelaphi bendabuko
ekulawuleni isichenene. Umulaphi bendabuko inikeze izinsizakalo kubantu ababengafuni ukulashwa

ohlelweni lokunakekelwa kwempilo olujwayelekile lwesichenene.



Ngemuva kokuxoxisana kwabelaphi bendabuko, abasebenzi abangu-124 bezempilo baxoxwa iningi
labo (114/124; 91.9%) ukubika ukuthi i-Praziquantel yayitholakala kalula ezindaweni zokunakekelwa
kwezempilo. Kodwa-Kke, iningi lakwa-abasebenzi bezempilo (76/124; 61.3%) lalingazi ukuthi iziguli
zithintana yini n-Imithi yendabuko kanye ne Praziquantel ngesikhathi sesichenene. Akukho buhlobo
obubalulekile phakathi kokutholakala kwe-Praziquantel kanye nokusetshenziswa okufanayo kwe-
Praziquantel kanye nokusetshenziswa okufanayo kwabelaphi bendabuko iziguli zesichenene (X? =
3.042, p = 0.551) okwatholakala.

Iziguli ezibonwa abelaphi bendabuko (20) nazo zaxoxwa ngesigaba esifanayo sokugala. Babika ukuthi
basebenzisa imithi yendabuko kuphela kwisichenene. lziguli (15) eziya eminyangweni yeziguli
ezidlulele ngaphandle kwaxoxwa nazo ngalesi sigaba. Abangaphezu kwengxenye yabo (8/15, 53.3%)
bawela emithonjeni yendabuko baya ohlelweni Iwezempilo olujwayelekile, kodwa abazange bakuveze

ukusebenziswa kwabo imithi yendabuko kwabasebenzi bezempilo.

Ngemuva kokuxoxisana ngesigaba sokugala, ukubuyekezwa kweshadi Iwezokwelapha kwenziwa
esigabeni sesibili socwaningo ukuhlaziya ukusetshenziswa okufanayo komuthi wendabuko nemithi
ejwayelekile yesichenene. Awekho amarekhodi wezeshadi zezokwelapha ahlaziywe asebenzisa

ukusetshenziswa okufanayo no-Praziquantel.

Isiphetho

Imithi yendabuko idlala indima ebalulekile ekuphatheni kwisichenene endaweni yocwaningo.
Abasebenzi bezempilo abonisa ukuthi nakuba i-Praziquantel isheshe itholakale futhi mahala
ezindaweni zokunakekela ezempilo zomphakathi, iziguli zisebenzisa imithi yendabuko ukulapha
isichenene. Abasebenzi bezempilo abike ukuthi angagapheli ukuthi iziguli ezisetshenziswa
ngokufanayo imithi yendabuko kanye no-Praziquantel zokwelashwa kweskripthi. Uphenyo
olwengeziwe luyadingeka ukuze kutholakale izizathu zokusetshenziswa, izinzuzo ezingenzeka noma
izingozi zokusetshenziswa okufanayo komuthi wesimanje nendabuko we-isichenene. Ucwaningo
Iwezinto eziphilayo ngemithi yendabuko olwenzelwe isichenene endaweni yokucwaninga
kuginisekisiwe ukuba kuginisekiswe izakhiwo zemithi kanye nezinhlanganisela ezisebenzayo

zezitshalo zokwelapha ezisetshenziswa y-abasebenzi bendabuko ye-isichenene.

Amagama angukhiye: Isichenene, i-Praziquantel, Imithi Yendabuko, Ukwelapha Okuvamile,
Izisebenzi Zempilo, 1ziguli, Abasebenzi Bempilo Yendabuko (Abelaphi Bendabuko)
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CHAPTER ONE: INTRODUCTION

This chapter outlines the general topic, gives some background and provides a review of the literature
related to the topic (section 1.1). Section 1.2 outlines the statement of the problem/justification or
rationale of the study (evaluate the current situation identifying the gap and the importance of the
proposed research). Section 1.3 describes the research aim and objectives, section 1.4 states the
hypothesis, section 1.5 outlines the general methodology and finally, section 1.6 includes an outline of
the remaining chapters of the thesis or layout of the thesis.



CHAPTER ONE: INTRODUCTION

1.1. Background

Approximately 750 million people across the world are infected with schistosomiasis and 261 million
in sub-Saharan Africa (Banhela et al., 2017). Infectious diseases are major public health and
socioeconomic problems in Africa. Furthermore, in rural and some urban areas of poor countries, there
are many Neglected Tropical Diseases (NTDs) which are the cause of much suffering (Hotez and
Kamath, 2009). Highly prevalent, in Africa alone, schistosomiasis kills about 280,000 people annually
(Mitra and Mawson, 2017). Even though data have not been updated over the past 20 years (Banhela et
al., 2017, Barsoum et al., 2013), an estimated 4.5 million South Africans, mainly in surroundings of
rural poverty, are in need of treatment for urogenital schistosomiasis (Hotez and Kamath, 2009, King
and Dangerfield-Cha, 2008). Moreover, these NTDs often occur in people who are also infected with
Human Immunodeficiency virus (HIV), malaria, or Tuberculosis making the problem even more serious
since co-infections are common (Downs et al., 2012, Hotez and Kamath, 2009). A study showed that
Schistosoma haematobium prevalence was associated with HIV prevalence in sub-Saharan Africa, each
S. haematobium infection per 100 individuals was associated with a 2.9% (95% CI: 0.2-5.8%; p=0.038)

relative increase in HIV prevalence (Christinet et al., 2016).

Different organizations worldwide have tried several methods to bring schistosomiasis infection under
control (Lai et al., 2015). In many countries, the mass treatment for schistosomiasis has been
successfully implemented (Sokolow et al., 2016). With over half of South Africa’s population at risk of
schistosomiasis, regular treatment in transmission areas is required for preventing morbidity and
secondary infections (Chitsulo et al., 2000, Savioli et al., 2009). Several countries have successfully
established schistosomiasis national control programs with generic Praziquantel at a price of less than
0.10 American dollar (USD) per tablet, and there has been no evidence of the development of any
resistance (Berge et al., 2011). Thus, the generics have proven to be of the same excellent quality at a
current 1/50th of the South African market’s price of the speciality or trade mark Biltricide®, where
10 tablets in blister are sold at Rand (R) 4.49/tablet (Lai et al., 2015). This cost of Praziquantel was
reported to be 50 times higher than the World Health Organization (WHO) standard treatment that is in

use in the rest of Africa, and hence this mass treatment cannot be implemented (Berge et al., 2011).

For most of these NTDs, vaccines and medicines are either unavailable, ineffective, or too expensive
(Boraschi et al., 2008). Since the efficacy of Praziquantel may probably decrease with worm burden
(Kjetland et al., 2006), a WHO working group was established on urogenital schistosomiasis and HIV
transmission. The WHO has proposed a prospective study to evaluate the effect of Praziquantel
treatment on HIV incidence as the next step toward developing a new protocol to treat schistosomiasis
for HIV prevention (Hotez and Kamath, 2009).



In poor constrained settings, plants are used as an alternative to classic vaccines and medicines because
of their antibacterial, anthelmintic, antischistosomal, anti-amoebic, antioxidant, anti-inflammatory and
antimalarial activity. Although the use and prescription of traditional medicine are not regulated in
South Africa, the risk of misadministration of toxic plants in particular always exists (Fennell et al.,
2004). Not much is known about the effectiveness of the management of intestinal or urogenital
Schistosomiasis by traditional healers as well as the concurrent use of Praziquantel with traditional
medicine. Due to beliefs and unavailable stock of conventional therapy or the expensive price, people
mostly in rural areas may not have access to modern treatment for schistosomiasis leading them to
traditional medicine. Therefore, this study aims to evaluate the prevalence of the use of traditional
medicine and prescribed antischistosomal medicines in communities having high prevalence
schistosomiasis infections in ILembe District, KwaZulu-Natal and to establish whether the

unavailability of prescribed antischistosomal medicines leads to the use of traditional medicine.

1.2. Literature Review

This section gives a brief overview of the literature. The local and international literature is reviewed
with respect to the epidemiology, statistics and availability of antischistosomal drugs, Schistosomiasis
co-morbidities and treatment option across South Africa. However, a comprehensive literature review
has been included in the Introduction section of chapter two, chapter three and chapter four presented

in the format of manuscripts in this dissertation.

1.2.1. Epidemiology, statistics and availability of antischistosomal drugs

Schistosomiasis is caused by five species of flatworms that live in fresh water in the tropics and sub-
tropics. The Schistosomes are reproduced in snails which release infectious parasites that burrow into
the skin of individuals in contact with contaminated water. There are often no symptoms at the first
infection with schistosomes, while some develop a rash or itchy skin, and later fever, chills, cough and
muscle aches (Chitsulo et al., 2000, Steinmann et al., 2006). The most common of all types is
Schistosoma mansoni, which is found mostly in Africa and causes intestinal schistosomiasis.
Schistosoma japonicum and Schistosoma mekongi also cause intestinal schistosomiasis, but mainly in
Asia and Pacific regions, Africa and the Eastern Mediterranean while Schistosoma haematobium causes

urinary schistosomiasis (WHO, 2013).

People are infected with schistosomiasis through contact with contaminated water, as well as while
swimming, doing personal or domestic cleaning, fishing and cultivating rice. Due to lack of information
and appropriate sanitation facilities, individuals contaminate their environment by passing out the
parasites while in the water (WHO, 2015). At least 206.4 million people required preventive treatment
while more than 89 million people were treated for schistosomiasis in 2016 (WHO, 2018). Its

transmission has been reported in 78 countries, a review of disease burden estimated that more than 200



000 deaths per year are due to schistosomiasis in sub-Saharan Africa (WHO, 2018). The estimated total
number of people requiring treatment for schistosomiasis in 2014 was 258 875 452, of whom 123 329
536 (47.6%) were school-age children (5-14 years of age). In 2014, 91.4% of those estimated to require
treatment for schistosomiasis lived in the African region (WHO, 2016).

Praziquantel is the recommended treatment against all forms of schistosomiasis due to its safety,
effectiveness and low-cost making it accessible, and while re-infection may occur after treatment, the
risk of developing severe disease is diminished and even reversed when treatment is initiated and
repeated in childhood (WHO, 2018). Praziquantel must be administered repeatedly as potent
anthelminthic chemotherapy that can reduce schistosomal morbidity and its clinical manifestations
associated with exacerbated HIV susceptibility (Hatz, 2005, King et al., 2005). The HIV morbidity
arises from post transmission schistosomiasis often persists as clinical symptoms; even for many years

after transmission has been interrupted (King and Dangerfield-Cha, 2008).

While Praziquantel was pledged by the private sector and development partners to treat more than 100
million children of school age per year in South Africa, a major limitation to schistosomiasis control
has been its limited availability. Data for 2015 shows that 28.2% of people requiring treatment were
reached globally, with 42.2% of school-aged children requiring preventive chemotherapy for
schistosomiasis being treated (WHO, 2018).

South Africa implemented a mass treatment pilot program in KwaZulu-Natal Province in 1997-2000
however, since then-mass treatment interventions have not been implemented (Appleton et al., 2006).
That is why an early intervention through mass treatment of the endemic communities can be vital to
prevent the serious impact of the schistosomiasis, and it has been proved to efficiently reduce this
disease burden, but only having an effect on the adult worm (Utzinger and Keiser, 2004). Hence, in
order to increase the treatment’s effectiveness, mass treatment should be carried out during the low

transmission season when worms have matured (Anderson et al., 2014).

Studies in Africa and the Middle East establishing the relationship between inflammation resulting from
schistosomiasis and squamous cell carcinoma of the bladder have reported that S. mansoni is the chief
cause of clinical abnormalities, such as hepatomegaly, splenomegaly and periportal fibrosis (Mostafa
et al., 1994). A study in northern Ethiopia in the Alamata District revealed an alarming 73.9%
prevalence of schistosomal infection, with presentation of 3.7% hepatomegaly, 7.4% splenomegaly,
and 12.3% periportal fibrosis (Atalabi et al., 2017). This parasitic disease is responsible for considerable
morbidity in the east of the region, where both S. hematobium and S. mansoni species cause renal
disease, while only S. hematobium is encountered in certain foci in the western region (Mostafa et al.,
1994). S. haematobium leads to chronic granulomatous inflammation of the lower urinary tract which
ultimately gives rise to fibrosis and calcification, resulting in disorders of bladder motility, ureteric

obstruction and occasionally reflux, which lead to back pressure, infection and secondary stone
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formation (Atalabi et al., 2017). This kind of scenario is responsible for approximately 7% of renal
failure in the Egyptian dialysis population (Barsoum, 2002). Early bladder lesions respond well to anti-
schistosomal treatment, late fibrotic lesions of little functional consequence may be left untreated, but
significant obstructive cases require operative intervention (Barsoum, 1998). Schistosoma mansoni also
forms granulomata in the gut mucosa and around the hepatic portal tracts, the latter leading to
progressive fibrosis, portal hypertension and splenomegaly (Barsoum, 1993). Impairment of the hepatic
macrophage function leads to an escape of antigens into the systemic circulation, generated by the adult
worms inhabiting the portal veins. Together with specific antibodies, they form immune complexes that
deposit in the glomeruli, leading to a limited proliferative lesion. In approximately 15% of patients, the

renal lesions tend to progress into end-stage (Barsoum et al., 2013).

1.2.2. Schistosomiasis co-morbidities and treatment option across South Africa
Schistosomiasis is always linked to other infections when left untreated. Thus, female and male genital
schistosomiasis co-exist in areas with endemic S. haematobium; as do co-infection with agents of
sexually transmitted infections, which are also frequent in both females and males, as shown in a study
in Madagascar, where 35% of females and 17% of males with urogenital schistosomiasis had one or
more sexually transmitted infections (Leutscher et al., 2008). Adding to its direct morbidities,
schistosomiasis can affect immunological and physiological relationships between the host and co-
infecting pathogens. Thus, better control of schistosomiasis could provide adjunctive benefits in those
areas. The most compelling example might be the effect of schistosomiasis on susceptibility to HIV
infection (Downs et al., 2012, Kjetland et al., 2006, Mbabazi et al., 2011).

Among women with genital schistosomiasis, the inflammation, friability, and neovascularization of the
genital epithelial tissue can lead to a compromised physical barrier to HIV through sexual activity. In
population-based studies, female genital schistosomiasis has been associated with three to four times
increased risk of HIV infection (Downs et al., 2012, Kjetland et al., 2006, Mbabazi et al., 2011).
Urogenital schistosomiasis is extremely common and a possible risk factor for HIV infection in women.
There is a need to prevent urogenital schistosomiasis by purchasing generic Praziquantel, which is
cheaper and can be made available for all South Africans, as there are no locally available alternatives
to the drug as the treatment of choice of all forms of schistosomiasis (Doenhoff and Pica-Mattoccia,
2006).

Estimations show that at least 206.4 million people required preventive treatment for schistosomiasis,
where, more than 89 million people treated for schistosomiasis in 2016 (WHO, 2018). However, despite
the effectiveness of Praziquantel, there is a high re-infectivity rate in endemic areas even after mass
treatment and the cost of this drug, although reduced, remains prohibitive for many control programmes
in schistosomiasis endemic areas (Jones et al., 2018). A holistic approach is therefore necessary, and

should not only include reducing the disease burden in infected persons using chemotherapy but also
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interfering with the life-cycle of the parasite by eliminating the snail vector. Molluscicides are widely
considered to be an important part of schistosomiasis control that can be used at selected sites to achieve
immediate results (Tsepe, 2003). Measures such as improved sanitation and health education are likely
to take time to reduce the spread and prevalence of the disease, with mollusciciding and traditional
medicine, therefore, needing to be considered as of important components of schistosomiasis control
(Jones et al., 2018).

More than 80% of the population in developing countries depends on plants for their medicinal needs,
and in South Africa, the prescription and use of traditional medicine is not regulated, with the result that
when traditional medicine is used concurrently with standard drugs, they impair the activity of the drug
(Ekor, 2014). ). However, there is also a danger of misadministration, overdose, and the problem of
toxicity and incompatibility with the prescribed medication (Ekor, 2014, Cock et al., 2018). Some
medicinal plants with possible anti-schistosomal properties are widely used by traditional healers in
South Africa, although their effectiveness has not been scientifically evaluated (Cock et al., 2018).
Knowingly, traditional medicine is an alternative practice in South Africa where 72% of the Black
African population is estimated to be relying on this type of medicine, accounting almost 26.6 million
consumers (Mander et al., 2007, Oyedeji, 2018).

1.2.3. Use of traditional medicine for schistosomiasis and comorbidities

Traditional medicine (TM) is part of indigenous knowledge (1K), defined by the WHO “diverse health
practices, approaches, knowledge and beliefs incorporating plant, animal, and/or mineral based
medicine, spiritual therapies, manual techniques and exercises applied singularly or in combination to
maintain well-being, as well as to treat, diagnose or prevent illnesses (Kasilo and Nikiema, 2014). IK
continues to play an important role in improving and maintaining health in developing countries
(Thorsen and Pouliot, 2016). Policies for integrating traditional medicine into public health care systems
have been formulated to varying extents in a number of countries (Gureje et al., 2015), with the
approximately 40% of the population using traditional medicine in China and 80% in Africa (Kasilo
and Nikiema, 2014, Ekor, 2014). As a consequence of the pluralistic nature of health care systems,
people’s treatment-seeking behaviour is characterized by the use of different treatment types, either

sequentially or simultaneously (Gureje et al., 2015).

Regarding diagnosis, IK through TM is a system that is both an art and a method of seeking to discover
the origins of the disease and determine it. The diagnostic process not only seeks answers to the question
of how the disease originated (immediate causes), but who or what caused the disease (efficient cause),
and why it has affected this particular person at this point in time (ultimate cause). Diagnosis consists
of a combination of information, namely observation, patient self-diagnosis and divination (Tabuti et
al., 2003).



Although, certain plant extracts can interfere with conventional medicine (Karmakar et al., 2012). In
many developing countries, people living in rural settings often exclusively use traditional medicines
to treat various, ailments including schistosomiasis (Mander et al., 2007, Cock et al., 2018). A range of
medicinal plants with possible anti-schistosomal properties has been widely used by traditional healers
of different ethnic groups in South Africa. The effectiveness of many of them, however, has not been
scientifically evaluated (Cock et al., 2018).

The problem of therapeutic failure and drug resistance is being reported from many developing
countries, and while effective and safe drugs for mass chemotherapy are being developed under these
circumstances, alternative options must be considered. Plants that have shown molluscicidal and

antischistosomal activity are indicated in Table 1.0.

Table 1. Plants effective against schistosomes

Plant name and Biological activity Authors
availability

Zingiber officinale L. Tested using Biomphalaria glabrata and Schistosoma mansoni Adewunmi et al.,
(Zingiberaceae) 1990

native to South East Asia Two fractions containing pure compounds gingerol and shogaol = Adewunmi et al.,
but cultivated in many resulted in 80% mortality of Biomphalaria glabrata snails at a 1990

tropical countries, including concentration of 25mg/I

Nigeria and Sierra Leone the Gingerol (5mg/l) arrested the ability of Schistosoma mansoni
miracidia and cercariae to infect both snails and mice, showing its
molluscicidal action, supporting use in schistosomiasis control

Trichilia emetica Vahl Extracts were lethal at 6.25mg/ml while Euclea natalensis Sparg et al., 2000
(Meliaceae) and Berkheya (Ebenaceae) plant extracts at a concentration of 3.13mg/ml killed

speciosa O.Hoffm 66% of the schistosomules

(Compositae)

Abrus precatorius L. Extracts were lethal at concentrations of 0.6mg/ml, killing all Mglgaard et al.,
(Fabaceae) schistosomules of Schistosoma mansoni 2001

available in South Africa
and elsewhere

By studying not only the stock available of antischistosomal medicines included in current government
policy in South Africa but rather the variety of treatments practised by the population for
schistosomiasis and co-morbidities, this research aimed to improve our understanding of treatment-
seeking behaviour and to thereby inform the development of better-targeted health interventions and
policies. This study intended establishing the prevalence of the use of traditional medicine and
prescribed antischistosomal medicines in communities with high Schistosomiasis infection in ILembe
District, KwaZulu-Natal Province, and to establish whether the unavailability of prescribed

antischistosomal medicines was a motivating factor in their use.



1.3. Statement of the problem/justification or rationale of the study

The eastern and northern parts of South Africa are endemic for schistosomiasis, with an estimated 2.4
million school-aged children and 3 million adults requiring treatment with Praziquantel yearly or every
second year (Baan et al., 2016, WHO., 2013). Urogenital schistosomiasis is a major health problem in
South Africa, the country has the highest HIV prevalence in the world; the role of female genital
schistosomiasis in driving the HIV epidemic is yet to be explored ( Downs et al., 2012, Chitsulo et al.,
2004, Doenhoff and Pica-Mattoccia, 2006).

Cross-sectional studies in Zimbabwe and Tanzania revealed that there is a correlation between female
genital schistosomiasis and the acquisition of HIV, which have been confirmed elsewhere, and infection
with some STH species being associated with increasing HIV loading in sexually active women (Downs
etal., 2011).

Praziquantel is the recommended treatment against all forms of schistosomiasis, is effective, safe, and
low-cost, even though re-infection may occur after treatment, with the risk of developing severe disease
being diminished and even reversed when treatment is initiated and repeated in childhood (WHO,
2018). Despite the effectiveness of Praziquantel, there is a high re-infectivity rate in endemic areas,
even after mass treatment, which makes repeated treatment necessary, although it has not been
established what a suitable interval between such treatments would be (Appleton et al., 2006, Doenhoff
and Pica-Mattoccia, 2006). In addition, soil-transmitted helminth infections associated with
schistosomiasis and treated with Albendazole cause a small decrease in HIV load; however, this may

not represent a direct effect of worms’ removal (Kjetland et al., 2006).

Despite being reduced, the cost of Praziquantel remains prohibitive for many control programs in
schistosomiasis endemic areas, highlighting the need for greater commitment to control efforts (Jones
et al.,, 2018). In some countries, traditional medicine has made a contribution to managing
schistosomiasis (Bah et al., 2006, Cock et al., 2018). In an ethnopharmacological survey conducted in
Niger and Mali, 55 plant species were reported to be used to treat schistosomiasis either alone or in
combination, of which Zea mays with Glossonema boveanum were specific for intestinal
schistosomiasis (Bah et al., 2006). Cissus quadrangularis and Stylosanthes erecta were reported for the

first time in Mali to be used against the parasite (Bah et al., 2006).

This research contributed to fill the knowledge gap in exploring the philosophy and IK for treating
schistosomiasis by traditional healers and understanding issues related to the treatment-seeking
behaviour among individuals affected by schistosomiasis. The findings of this study are presented in
the format of manuscripts included in this dissertation in chapters three and four which are targeted for

publication in scholarly journals.



This study aimed to evaluate the prevalence of the use of traditional medicine and prescribed
antischistosomal medicines in communities having high prevalence schistosomiasis infection in
ILembe District, KwaZulu-Natal and to establish whether the unavailability of prescribed

antischistosomal medicines leads to the use of traditional medicine.

1.4. Research questions, Aim and objectives

1.4.1. Research questions
For the purpose of this study, one general research question was developed as follows: “What is the
prevalence of the use of traditional medicine or/and prescribed antischistosomal medicines for the

management of schistosomiasis in [Lembe District?”
To answer this general research question, specific research questions were formulated as follows:

1. How do traditional healers diagnose the mentioned diseases and what types of traditional medicines
are used to treat them?

2. What is the prevalence of patients consulting THPs and using prescribed schistosomal medicines for

urogenital and intestinal schistosomiasis?

3. Does the unavailability of stock of prescribed medicines lead to the use of traditional medicine for
schistosomiasis, helminthiasis and HIV/AIDS?

4. How do healthcare workers perceive the use of TM for the management of schistosomiasis,
helminthiasis and HIV/AIDS?

5. What are the effects on patients using concurrently both prescribed medicines and traditional
medicines for schistosomiasis, helminthiasis and HIVV/AIDS?

1.4.2. Aim or purpose of the study

This study aimed to evaluate the prevalence of the use of traditional medicine and prescribed
antischistosomal medicines in communities having high prevalence schistosomiasis infection in
ILembe District, KwaZulu-Natal and to establish whether the unavailability of prescribed

antischistosomal medicines leads to the use of traditional medicine.

1.4.3. Hypothesis

Individuals infected with schistosomiasis also used TM due to unavailability of prescribed medicines.

1.4.4. Objectives

The objectives for conducting this study were as follows:



1. Toexplore and understand the way THPs diagnosed Schistosomiasis and the types
of traditional medicines used to treat the disease.

2. To determine the prevalence of patients consulting THPs and using prescribed
antischistosomal medicines for schistosomiasis.

3. To establish to what extent the unavailability of prescribed medicines resulted in
the patients’ use of traditional medicine for schistosomiasis, helminthiasis and
HIV/AIDS.

4. To establish the perceptions of Healthcare workers about the use of TM for
managing schistosomiasis, helminthiasis and HIVV/AIDS.

5. To describe the effects on patients of using prescribed medicines and traditional

medicines for schistosomiasis, helminthiasis and HI\V/AIDS.

1.5. General methodology

This is an overview of the methodology of this study. Chapters two, three and four have each a detailed
methodology section. This research was a quantitative and qualitative study (mixed method). It used an
exploratory survey to obtain facts in an attempt to learn about and describe the perceptions and
knowledge in the treatment of schistosomiasis from a perspective of traditional treatment comparing to
the conventional one. This survey explored the characteristics of the targeted population and identified
what issues were important to their understanding of the topic (Katzenellenbogen, et al., 1999). The
chosen methodology generated useful information through the collection and analysis of data on the
perceptions about the use of TM and the availability of prescribed antischistosomal medicines in the

management of schistosomiasis.

1.5.1. Study design
This study was a cross-sectional descriptive study, using an exploratory mixed-method

approach. The study was carried out into two phases as described below:
Phase 1 included both qualitative and quantitative descriptive studies divided into four parts:

Phase 1.A. Qualitative descriptive study: a self-developed questionnaire was administered to
understand THPs’ experiences about the management of schistosomiasis. This questionnaire probed
concepts about different methods used by THPs to diagnose and treat schistosomiasis (see Appendix
6.A).

Phase 1.B. Qualitative descriptive study: patients seen by THPs were interviewed to understand their

experiences about the use of traditional medicine in the management of schistosomiasis. The
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questionnaire used in this phase was slightly different from the THPs’ questionnaire (see Appendix
6.B).

Phase 1.C. Quantitative approach: health care workers (HCWSs) were interviewed in their facilities
regarding the management of schistosomiasis using antischistosomal prescribed medicines as well as
their thoughts on the use of TM. Through a written questionnaire respondents were interviewed on the
availability of antischistosomal medicines and the use of TM in the management of schistosomiasis
(see Appendix 6.C).

Phase 1D: Qualitative-Quantitative survey: patients seen by HCWs and those who have visited THPs
were interviewed on the concurrent use of conventional antischistosomal medicines with TM. A
questionnaire was developed to collect respondents’ perceptions of the concurrent use of
antischistosomal medicines and the use of TM in the management of schistosomiasis (see Appendix
6.D).

Phase 2: Quantitative descriptive: Medical chart records of patients were reviewed to establish the
documented use of conventional antischistosomal treatment as well as the use of TM for the
management of schistosomiasis and comorbidities. A data collection tool was developed to collect
information about conventional medicines prescribed to patients and other relevant information related

to the documented use of TM (see Appendix 6.E).

1.5.2. Study area

Located on the eastern coast of KwaZulu-Natal (KZN), ILembe District Municipality was the study
area due to its history of schistosomiasis prevalence in KZN (Saathoff et al, 2004). It is bordering the
Indian Ocean, surrounded by Umzinyathi in the north, the Indian Ocean in the east, eThekwini in the
south (Durban), and Umgungundlovu in the west and Uthungulu in the north- east. It is the smallest
municipality in the province, with a population of 630 464 and an area of 3269 km?; it is about 75 km
from Durban. The majority of rural areas inland are tribal areas, characterized by subsistence farming.
ILembe has four local municipalities between Durban and Richards Bay: Mandeni, KwaDukuza,
Maphumulo and Ndwedwe. The town stretches along the Tugela River, the traditional border between
the former Colonial Natal and the Kingdom of Zululand, the site of historical and cultural events. The
ILembe seat is KwaDukuza (formerly Stanger). The border of the district is the unicity of Durban in
the immediate south, connected to Richards Bay in the north by the coastal highway, giving access to
both harbours for commercial purposes. It is also a leading tourism industry due to its rich heritage in
the Zulu Kingdom, as it was named in recognition of King Shaka. The ILembe district has 90.8% Black
African, 9.6% Native English speakers, 3.3% Native Xhosa and 2.4% White people in its population.
The majority of people (82 per cent) speaks Zulu. ILembe Health District has four hospitals: District

Hospital of Montebello, Provincial Hospital of Stanger, District Hospital of Umphumulo, District
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hospital of Untunjambili (http://www.kznonline.gov.za/index.php/government/ 2016-08-02-09-42-
02/ilembe-district-municipality).

® |sithebe
MANDENI

Study area: Maphumulo
and KwaDukuza

Figure 1. 1: A geographic map showing the study area in ILembe

(Http: //www.kznonline.gov.za/index.gphp/government/2016-08-02-09-42-02/ilembe-district-

municipality)

1.5.3. Study population, inclusion and exclusion criteria

1.5.3.1. Study population
The study population consisted of THPs, patients seen by them (THPs), HCWs treating schistosomiasis
and patients with schistosomiasis who have visited outpatient departments of healthcare facilities

included in this study.

1.5.3.2. Inclusion and exclusion criteria

This study included THPs, HCWs treating schistosomiasis and patients with schistosomiasis,
irrespective of gender. Participants were aged 18 years old and above. Participants eligible for inclusion
but not available at the time of data collection for face-to-face interviews were excluded from this study.

Patients with doubtful information about schistosomiasis were excluded as well from this study.
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1.5.3.3. Sampling technique and sample size
Sampling technique

A purposive sampling technique was used to draw participants namely THPs, patients seen by them
(THPs), HCWs and patients with schistosomiasis at outpatient departments. The different categories of study
participants were purposively sampled from the study area (Fig. 1).

Sample size

Here was the sample size for each phase of this research:

Phase 1A: based on the principle of saturation, this study recruited 22 THPs who treated patients with

schistosomiasis in the study area.

Phase 1B: THPs seen in phase 1A referred researchers to patients seen by them. 20 participants were

included at this stage.

Phase 1C: 124 HCWs treating schistosomiasis in the public health care facilities under the study area
were included. This sample size was divided among the 10 facilities visited in the study area, ILembe

district, KwaZulu-Natal.
Phase 1D: 15 patients with schistosomiasis seen by HCWs were recruited from outpatient departments.

Phase 2. The population in the study area was estimated at 657 612
(https://municipalities.co.za/demographic/117/ilembe-district-municipality). Thus, the minimum
recommended sample size was 139 respondents. The sample size of respondents was determined using
the formula as described by Lwanga (1991) and Daniel (1999) (Naing et al., 2006):

_Z?P(1—P)
T 2d?

Where Z statistic as 1.96 for the confidence level of 95%, P is 0.8 as the expected proportion of the
characteristics were measured in the study area (Lankford et al., 2010, Jacobs and Viechtbauer, 2017);
d is the precision of 0.05 for 95% confidence interval. Since it was a prospective study, attritions were
expected for various reasons, unsigned consent and assented forms, the absence of respondents, failure
to provide information or not being available during subsequent survey; an increase of 10-20% was

added to the minimum sample size of 139 yielding 159 respondents included in the final analysis.

1.5.4. Recruitment and selection of study participants
The recruitment started with THPs seen initially for interviews about schistosomiasis management.

Community heads and leaders of THPs associations were contacted for identification of THPs treating

13



schistosomiasis. THPs were visited during their business hours at their workplaces (Phase 1A). Patients
seen and identified by those THPs were contacted and recruited in the next step of the study (Phase 1B).
HCWs involved in the management of schistosomiasis were seen and recruited during business hours
in public healthcare facilities (Phase 1C) and finally, patients with a history of consulting both THPs
identified from phase 1B and who also crossed the mainstream healthcare system for schistosomiasis
were included in this step of the study (phase 1D). In phase 2, medical chart records of patients were
purposively analyzed.

1.5.5. Data collection techniques and research tools

Research-administered face-to-face interviews were carried out in phase 1 while phase 2 consisted of a
medical chart review of patients. In phase 1, questionnaires were used to collect data. In phase 2, a
checklist was developed to collect relevant information. Data were collected four days a week over the
data collection period from January to April 2018. Questionnaires used in phase 1A, 1B, 1C and 1D

were translated into IsiZulu. An expert for content validity tested the translated questionnaire.

1.5.6. Data analysis

Data collected was captured cleanly and accurately in a spreadsheet. Quantitative data were entered into
and analyzed statistical package for social sciences (IBM SPSS Statistics) statistical software version
25.0 package for Windows. The phase with the qualitative approach was analyzed using thematic or
content analysis while phases with the quantitative approach used descriptive statistics including

frequency, percentage, and categorical data represented as tables.

Quialitative data: based on a thematic analysis in which the translated for those in the local language,
IsiZulu and transcribed interviews were read and reread entirely. They were summarized; keeping in
mind that more than one of them might exist in a set of interviews. If identified, the themes that appeared
to be significant and concepts linking substantial portions of the interviews were written down and
entered on the computer (Morse and Field, 1995). Each of the selected respondents gave their point of
views in the management of schistosomiasis. This approach was used to generate an in-depth

understanding of the issue (Pearson et al., 2010).

Quantitative data: An analysis of variables was carried out. Associations between continuous variables

were analyzed using Chi-squared tests. A p-value < 0.05 was estimated as statistically significant.
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1.5.8. Ethics and permissions

The permission for the study was sought from the University of KwaZulu-Natal Biomedical Research
Ethics committee (BREC) under reference number BE477/17 (see Appendix 1). Gatekeeper permission
was secured from the KZN Provincial Department of Health reference number HRKM451/17 (see
Appendix 2). Letters of support from study sites were secured (see Appendix 3). Eligible participants
were given an information letter/sheet about the study (see Appendix 5A). Those willing to participate
were requested to give a written consent form before being interviewed (see Appendix 5B).
Participation in the study was voluntary. Participants were free to withdraw at any time with no further
obligation. The main ethical principles that were considered in conducting this research study were
respect for persons, confidentiality and beneficence /non-maleficence. Study aims and procedures were
explained to participants in English and the local language, IsiZulu. Anonymity and guaranteed
confidentiality about information collected were maintained. No name, no ID of participants were
disclosed to the third party or displayed on questionnaires and data collection forms. Questionnaires
and data extraction form were coded and codes are known to the team of researchers. Data collected
were kept in a locked cupboard in the supervisor’s office. Information on the computer used for the

study was password protected.

1.6. Layout of the thesis

This thesis is presented in a manuscript format, as per the UKZN requirements, with the Results and
Discussion being described in manuscripts that have been prepared for publications. It is structured as
follows:

Chapter 1. Introduction: This chapter gives a background of the study, a brief overview of the
literature on schistosomiasis, the statement of the problem/justification or rationale of the study, aim

and objectives, hypothesis, general methodology and the layout of the thesis.

Chapter 2. Manuscript 1- Review Protocol: “Mapping evidence of the concomitant management of
schistosomiasis by Traditional Health Practitioners and Health care Professionals in communities with
high prevalent infections: A systematic scoping review protocol”. This is a systematic review protocol
on the concomitant management of schistosomiasis by THPs and HCPs in communities with high
prevalent schistosomiasis infection. A manuscript was written and submitted to BMC Systematic

Reviews.
Chapter 3. Manuscript 2 - Research article: “Knowledge, perceptions and experiences of traditional

health practitioners about the management of female urogenital schistosomiasis: the Case of ILembe

District, KwaZulu-Natal, South Africa”. This chapter provides an original research manuscript on
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perceptions of participants about the management of schistosomiasis using TM. A manuscript was
written and submitted to BMC Ethnobiology and Ethnomedicine.

Chapter 4. Manuscript 3 - Research article: “A Triangulation of information from Healthcare
workers and patients about the concurrent use of traditional medicine and conventional prescribed
medicines for schistosomiasis in ILembe district, KwaZulu-Natal, South Africa”. This chapter is an
original research manuscript on participants perceptions about the management of schistosomiasis and

analyzed information documented in medical chart records of patients with schistosomiasis.

Chapter 5. Synthesis chapter: This chapter provides general discussions of major findings, general

conclusions of the study and recommendations for future studies.
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Taking into consideration the literature on the use of traditional medicine and the orthodox medicine in
schistosomiasis management, this review was entitled: “Mapping evidence of the concomitant management of
schistosomiasis by Traditional Health Practitioners and Health care Professionals in communities with high
prevalent infections: A systematic scoping review protocol”. It aimed to map publications on the evidence of the
concurrent use of orthodox and traditional medicine management of schistosomiasis infection in Low and Middle

Income Countries (LMICs). This review was developed following the BMC Systematic reviews guidelines and

submitted to the same Journal. It is under second review (Manuscript number SYSR-D-17-00336R1).
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Abstract
Background

Schistosomiasis is one of the most prevalent parasitic diseases in low-and-middle-income countries
(LMICs), being regarded as a neglected tropical disease in sub-Saharan Africa. Praziquantel is the
conventional treatment recommended for schistosomiasis in mainstream healthcare systems. In many
poor settings, while many people reportedly use both traditional medicine and public-sector mainstream
healthcare systems, little is known if those infected with schistosomiasis use both African traditional
and prescribed antischistosomal medicines. This review aims to map evidence of the concomitant
management of schistosomiasis by traditional health practitioners (THPs) and health care professionals

(HCPs) in communities with a high prevalence schistosomiasis infection in LMICs.
Methods/Design

Guided by Arksey and O’Malley scoping review framework and Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA), we will map the evidence from relevant studies
dating from 2007 to September 2017 published on LMICs. An electronic keyword search of the
following databases will be conducted: PubMed; Cochrane Library and the Cumulative Index to
Nursing and Allied Health Literature (CINAHL) and MEDLINE via EBSCOhost, Google Scholar and
WILEY online Library. Peer-reviewed articles, grey literature sources and reference lists will be
included to identify for eligible studies. Following title screening, two reviewers will independently
screen the abstracts and full-texts. Any study that focuses on managing schistosomiasis will be included.
The data will be analysed using thematic analysis with the help of NVIVO software version 11, with

the Mixed Method Appraisal Tool (MMAT) being used to assess the quality of the included studies.

Discussion

This review will map the evidence in the literature of the concomitant management of schistosomiasis
by THPs and HCPs in communities with a highly prevalent infection in LMICs. The review findings
will be important for policymakers across the healthcare continuum and be used to inform stakeholders’
consensus process to explore the development of a generic set of patient-centered quality indicators that
are applicable to multiple care settings. It will also identify research gaps in schistosomiasis
management in LMICs and provide direction for future research. The results will be disseminated

through a peer-reviewed publication and presented in relevant conferences.

Systematic review registration: CRD42017078198
(https://www.crd.york.ac.uk/prospero/display_record.asp?ID=CRD42017078198)
Keywords: Schistosomiasis; Neglected tropical diseases; Collaboration; Investigation, Traditional

Health Practitioners; Health Care Professionals; Access; Low-and-Middle Income Countries
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BACKGROUND

Infectious diseases are both a major public health concern and a socioeconomic problem in tropical
regions within most low-and-middle-income countries (LMICs), where neglected tropical diseases
(NTDs), such as schistosomiasis, are cause for concern [1]. These NTDs often occur in people who are
also infected with human immunodeficiency virus (HIV), malaria or tuberculosis, making the problem
even more serious, as co-infections are common [2]. Globally, more than 250 million people are
infected with schistosomiasis, with approximately 700 million at risk of infection [3]. Schistosomiasis
is a parasitic disease caused by schistosomes, worms that are found in tropical and sub-tropical
freshwaters [4]. An estimated 206.4 million people needed preventive treatment for schistosomiasis in
Africa in 2016, of whom approximately 89 million (43%) were reportedly treated [5]. More than five
million people in South Africa, mainly in rural areas, required treatment in 2014 for urogenital
schistosomiasis [6].

Praziquantel, the recommended treatment against all forms of schistosomiasis [7], is inexpensive and
regarded as effective and safe, although re-infection may occur after treatment. The risk of developing
the severe disease is reduced when treatment is initiated and repeated in childhood [8]. Many countries,
such as Mozambique, Zambia, Nigeria and Uganda, have implemented mass treatment campaigns since
the 1980s with generic medicines, including Praziquantel, with some having attained countrywide
coverage the last few years [9-11]. The cost of Praziquantel in South Africa is 50 times higher than the
World Health Organization (WHO) standard treatment that is in use in the rest of Africa, making it
costly to provide mass treatment, which cannot be implemented [12]. None of the companies producing
generic Praziquantel in other countries has the right to sell them in South Africa, due to the time-
consuming, expensive, “scientifically unnecessary” an elaborate registration process [13]. However, the
cost of Praziquantel in South Africa, despite having been reduced, remains prohibitive for many control

programs in schistosomiasis endemic areas [14].

Alternatively, traditional medicine has demonstrated its contribution to managing schistosomiasis [15].
In an ethnopharmacological survey conducted in Niger and Mali, 55 plant species were reported to be
used for treating schistosomiasis either alone or in combination, of which Zea mays with Glossonema
boveanum were specific for intestinal schistosomiasis, while Cissus quadrangularis and Stylosanthes
erecta were reported for the first time in Mali to be used against urogenital schistosomiasis [16]. A
range of medicinal plants with anti-schistosomiasis properties has been widely used by traditional
healers of different tribes in South Africa, although their effectiveness has not been scientifically
evaluated [14]. A study conducted on mice in Zimbabwe showed no significant difference between a
herbal preparation (Schitozim) and Praziquantel in managing schistosomiasis. However, the authors
warranted further investigation to determine the toxic levels and effective doses of Schitozim in clinical
settings [17].
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Due to the unavailability of conventional therapy, or the expensive cost of Praziquantel and other
antischistosomal medicines, people in rural areas may not have access to modern treatment for
schistosomiasis, which results in them using traditional medicine [18, 19]._Collaboration between the
two medical traditions can provide appropriate care for diseases management, for example, through
mutual referral [20].

This review aims to map the evidence of the concomitant management of schistosomiasis by traditional
health practitioners and health care professionals in communities with a high prevalence of
schistosomiasis infection in LMICs. Thus, the purpose of this review is to provide evidence to enable
the implementation of policies and guidelines to manage schistosomiasis with traditional medicine

contributing to primary healthcare.

METHODS/DESIGN

Scoping review framework

This review will be based on the framework originally proposed by Arksey and O’Malley [21] and
further improved by Levac et al. (2010), which are presented in Table 1 [21-23]. There are six steps
involved in the framework, although the last step about consulting experts/stakeholders will not be
conducted for this review due to funding constraints. Consulting additional sources of information,
perspectives, meaning and applicability will be covered with grey literature. This review follows the
six steps outlined by the Arksey and O’Malley framework but will incorporate enhancement suggested
by the later authors.
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Table 1. 1: Scoping review framework for this review [21-23].

Arksey and O’malley Enhancements proposed by Levac, Colquhoun and
framework O’brien

1. Identify the research Clarify and link the purpose and research

Question question

2. ldentify relevant studies Balance the  feasibility with breadth and

comprehensiveness of the scoping process

3. Select the study Use an iterative team approach to select studies and extract
data

4. Chart the data Incorporate a numerical summary and qualitative thematic
analysis

5. Collate, summarize and report Identify the implications of the study findings for policy,
the results practice or research

6. Consult experts/stakeholders  Provide opportunities for consumer and stakeholder
(optional) involvement to suggest additional references and provide
insights beyond those in the literature.

1. Identify the research questions

The following research questions were formulated to guide the review in meeting its aims and
objectives. The general research question is: “What is the evidence about the concomitant management
of schistosomiasis by THPs and HCPs in communities with a high prevalence schistosomiasis

infection?”” The specific research questions are as follows:

1. What is the evidence of the healthcare seeking behaviour among individuals in communities
with high prevalent infections of schistosomiasis?

2. What is the evidence of the use of traditional, complementary and alternative medicine for
managing schistosomiasis?

3. Is there a bidirectional referral of patients between THPs and HCPs for managing

schistosomiasis?

Eligibility of research questions

The Population, Intervention, Comparison and Outcomes (PICO) for the research questions has been

used to break down the clinical questions into searchable keywords [24].
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Table 1. 2: Research questions eligibility (P1ICO) Framework

Framework Evidence-based practice

P: Population THPs and HCPs, aged 18 years old and above regardless of gender.

I: Intervention Traditional remedies for schistosomiasis management, Praziquantel and
LMICs.

C: Comparison Schistosomiasis management by THPs and HCPs.

O: Outcomes Access to treatment and improvement of the management of schistosomiasis

in communities with high prevalent infection.

2. ldentify relevant studies

Relevant literature will be searched from the following databases: PubMed; EBSCOhost (the
Cumulative Index to Nursing and Allied Health Literature (CINAHL) and MEDLINE); Google Scholar;
Cochrane Library, WILEY online Library and grey literature. Reference lists of included studies will
also be searched. The keywords search will include the following: schistosomiasis; neglected tropical
diseases; collaboration; investigation, traditional health practitioners; health care professionals; access;
low and middle-income countries, schistosomiasis or collaboration or traditional medicine or neglected
tropical diseases (NTDs) or natural products or leads. The Boolean search terms (AND and OR) and
MeSH terms ("therapy", "therapeutics”, "schistosomiasis”, "health personnel”, "residence
characteristics", "infection", ...) will be included in the search. Grey literature will be identified through
website source links in references. Peer review studies and grey literature reporting on the evidence of
managing schistosomiasis by THPs and HCPs in LMICs published between 2007 and 2019 will be
included. Authors of primary studies or reviews will be contacted for further information or to access

missing studies where relevant. If the authors do not respond, then their publications will be excluded.

3. Select the study
Inclusion criteria

The following criteria provide a guide to clearly understand what is proposed by the reviewers and,
more importantly, a guide for the reviewers themselves upon which to base decisions about the sources
to be included in this review [25]. As explained above, regarding the review types, there must be clear
congruency between the title, objectives, question/s, and inclusion criteria of a scoping review. They

are as follows:
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Evidence of the population of interest in this review (THPs and HCPs)
Evidence of the intervention (Schistosomiasis treatment and co-morbidities)
Evidence of the comparison of treatment by THPs and HCPs

Evidence on the outcomes of managing schistosomiasis

S A

Articles published in English and French will be included.

Exclusion Criteria

1. Articles published before 2007.

2. Atrticles not addressing the treatment of schistosomiasis and comorbidities.

3. Articles not addressing integration and collaboration between Traditional Medicine and
Conventional Medicine.

4. Studies that are not reporting evidence from LMICs

Search strategy

The search strategy for this review aims to be comprehensive to identify both published and
unpublished (grey literature) primary studies and reviews [25, 26]. A pilot search was conducted with
the database results provided in Appendix 1. A three-step search strategy will be utilized. The first step
is an initial limited search of the electronic databases. This initial search will be monitored, exported on
Endnote X8 reference manager for abstract and full article screening. The duplicated article will be
deleted. A second search using all identified keywords and index terms will then be undertaken across
all included databases. Thirdly, the reference list of all identified reports and articles will be searched
for additional studies [25]. For abstract and full article screening, the endnote library will be shared with
a second reviewer. Any discrepancies in the results of abstract screening will be resolved through a
discussion until a consensus is reached. A third screener will help to resolve discrepancies in full article
screening results [26].

Publications duplicated in the research results will be treated as a single study for the review. To
maintain transparency in the review selection process, a PRISMA Flow Diagram will be followed in
each stage of the selection process. In addition, a list of the studies excluded during the full-text review
will be documented as an appendix, with brief reasons for their exclusion [26]. A PRISMA Flow
Diagram will be used to report the screening results (see Figure 1). En