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Schistosomiasis is endemic in most sub-Saharan African countries, including Ghana, where the need for effective 
control involving preventive chemotherapy was indicated by the WHO. Mass drug administration commenced 
in 2008 and has continued since then in Ghana, but the country remains highly endemic. Here, we review the 
literature on schistosomiasis to identify research and knowledge gaps potentially affecting disease control. A 
total of 100 Ghana-related schistosomiasis literature sources were reviewed, showing that most studies were 
conducted on epidemiology, control of transmission and diagnosis. By contrast, many aspects of this disease 
remain neglected, including livestock schistosomiasis and its zoonotic potential, recent distribution of disease 
vectors or widely overlooked genital schistosomiasis. Stratified by region, the highest number of studies focus on 
Greater Accra, while studies are limited or absent for several other regions. Although this review shows apparent 
progress in terms of schistosomiasis research and control, a considerable amount of work remains to achieve 
at least a reduction in the prevalence of the disease, which affects a significant proportion of the population. 
National epidemiological data based on a nationwide survey, integrated control and improved monitoring and 
evaluation must be ensured. 
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S. japonicum in Asia. Other species occur only focally in Asia ( S. 
mekongi ) and Africa ( S. intercalatum , S. guineensis ). 6 Concern- 
ing host specificity, S. haematobium and S. mansoni are con- 
sidered primarily human parasites, while others are reported to 
be zoonotic with a broad spectrum of mammalian hosts (e.g. 
bovines, dogs, pigs and sheep). 7 , 8 Intermediate hosts include 
several snail species of the genera Biomphalaria (S. mansoni), 
Oncomelania (S. japonicum), Bulinus (S. haematobium, S. inter- 
calatum, S. guineensis) and the single species Neotricula aperta 
(S. mekongi) . 4 
Humans become infected when infective larvae (cercariae) 

are released into water from snail intermediate hosts and pene- 
trate the skin. They subsequently transform into migrating larvae 
(schistosomula) that move via the circulatory system where they 
feed on red blood cells, mature into adult worms and lay eggs 
in species-specific locations. 9 The eggs are transported either to 
the lumen of the urinary bladder (urogenital form of the dis- 
ease caused by S. haematobium ) or intestine (intestinal form 
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ntroduction 

chistosomiasis is a waterborne helminthic disease caused by 
lood flukes of the genus Schistosoma . 1 The disease is preva- 
ent in tropical and subtropical areas, mostly affecting poor rural 
ommunities without access to safe drinking water and ade- 
uate sanitation. Activities that expose people to infested natural 
reshwater bodies such as fishing, agriculture, washing clothes or 
wimming lead to infection. 2 An estimated 240 million people are 
nfected, several million experience severe morbidity and 700 mil- 
ion live at risk of infection. 3 Approximately 85% of cases occur in 
frica, 4 where almost all countries report schistosomiasis. 
There are three major agents of human schistosomia- 

is ( Schistosoma haematobium , Schistosoma mansoni , Schisto- 
oma japonicum ) and several other less common (e.g. Schis- 
osoma intercalatum , Schistosoma guineensis and Schistosoma 
ekongi ). 5 Schistosoma haematobium is predominantly present 
n Africa, S. mansoni in both Africa and Latin America and 
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by S. mansoni ), S. japonicum , S. guineensis , S. intalactum and
S. mekongi ) and are passed with excreta. However, a signifi-
cant proportion of the eggs become entrapped in tissues both
at the oviposition site and in distant organs such as the liver
due to hematogenous spread. The eggs generally provoke tis-
sue granuloma formation and fibrosis, resulting in associated
symptoms. 10 
Apart from human schistosomiasis, livestock/animal schis-

tosomiasis exists. The species causing animal schistosomia-
sis include Schistosoma bovis , S. curassoni , S. hippopotami , S.
indicum , S. intercalatum , S. mattheei , S. nasalis , S. rohhaini and S.
spindale . They infect a wide range of domestic and wild animals
such as goats, sheep, pigs, cattle, horses, camels and buffaloes. 11
In addition, hybrids between S. haematobium and S. bovis and/or
S. curassoni exist, demonstrating hybridization within the Schisto-
soma genus. These hybrids can infect both humans and animals,
indicating a potential spillover either from animals to humans or
vice versa . 12 
Human schistosomiasis is ranked among the most devas-

tating tropical diseases and is a major cause of morbidity and
mortality in endemic countries. 13 It is of public health concern
due to years of productivity loss resulting from disease con-
ditions. An estimated 3.31 million disability-adjusted life years
and 11,700 deaths per year are attributed to schistosomiasis
alone. 14 , 15 Moreover, livestock or animal schistosomiasis is a One
Health concern due to animal morbidity and mortality, associ-
ated economic losses as well as the zoonotic threats that those
infections pose, especially when there is no program targeting
control of animal schistosomiasis. 16 , 17 
The devastating nature of schistosomiasis calls for the imple-

mentation of proper control and elimination strategies. Accord-
ing to the WHO, preventive chemotherapy through mass drug
administration (MDA) of at-risk groups is needed in endemic
countries with moderate to severe transmission. This covers
about 242 million people living in 51 countries mostly in Africa,
including an estimated 10.6 million in Ghana. 18 In 2019, only
about 45% of these people had been treated by preventive
chemotherapy. 2 Within the recently revised WHO 2021–2030
roadmap for Neglected Tropical Diseases (NTDs), a target to elim-
inate schistosomiasis as a public health problem in all endemic
countries, and elimination in several of them, was established.
Core strategic interventions have also been identified to achieve
these targets, including improvements in MDA, water, sanitation
and hygiene (WASH), vector control, veterinary public health, case
management and others, such as behavioral changes. 19 
The objectives of this review are to sum up the basic

geographic, demographic and socioeconomic characteristics of
Ghana with a focus on those that are relevant for transmis-
sion of schistosomiasis, and to provide an up-to-date literature
review. Research and knowledge gaps concerning schistosomi-
asis in Ghana are presented, followed by suggestions for future
research and control bridging necessary to reach WHO targets
over the next decade. 

Methods 
Guided by the objectives, a comprehensive data search was
performed using PubMed, Scopus and Google Scholar search
408 
engines. The search was carried out using ‘schistosomiasis’ and
‘Ghana’ as the main keywords in combination with at least one of
the following: animal, control, distribution, elimination, livestock,
MDA, NTDs, prevalence, snail intermediate host and transmission.
Further selection was performed according to the following crite-
ria: studies conducted in Ghana from 1954 to 2021 and published
as original research articles; research must be in English and must
have an abstract. Reviews, case reports and short communica-
tions were excluded. Other relevant sources such as online doc-
uments by the Centre for Disease Control, the Global Atlas of
Helminth Infections (GAHI), World Bank, Ghana Statistical Ser-
vice, the WHO and Ministry of Environment, Science and Tech-
nology were also used. The sources have been comprehensively
reviewed and research gaps have been identified, which formed
the basis of the recommendations (see Knowledge gaps, future
perspectives on schistosomiasis research and control). 

Results and Discussion 

Geography, demography and socioeconomics of Ghana 
Ghana occupies a total area of 238 533 km 

2 in West Africa,
of which 95% is landmass, while the remaining 5% repre-
sents waterbodies. The territory comprises six agroecological
zones, including Sudan, Guinea and coastal savannahs, for-
est/savannah transitional zone, deciduous forest zone and the
rainforest zone. 20 The main river system draining 70% of the
country is formed by the Volta basin, stretching from north to
south, including Lake Volta with the significantly large Akosombo
Dam, as well as other minor dams constructed for agricultural
purposes. 21 Two other major basin systems, the south-western
rivers and the coastal basin, drain 22% and 8% of the area,
respectively (Supplementary Figure S1a). 
The country is divided into 16 (formerly 10) administrative

regions, as shown in the map in Supplementary Figure S1b. 22 For
the present study, the Upper East, Upper West and the North-
ern regions (the Northern region now separated into Savannah,
North-East and the Northern regions) are reported as the north-
ern sector of the country. As for the southern sector, Ashanti,
Brong Ahafo (now the Ahafo, Bono and Bono East regions), Cen-
tral, Eastern, Greater Accra, Volta (now the Oti and Volta regions)
and the Western region (now the Western North and Western
regions), are reported. 
Ghana is a lower-middle income economy with a gross

domestic product per capita of 2445.3 US$ 23 and a poverty rate
of 23.4%. 24 According to the 2021 population and housing cen-
sus, 25 Ghana’s total population is > 30.8 million with a density
of 129 persons per km 

2 . Its society is dominated by young peo-
ple (aged 15–35 y), followed by children (aged 0–14 y), mak-
ing up 38.2% and 35.3% of the total population, respectively.
About 11.5 million people (58.1%) represent the labor force (i.e.
the economically active population, aged ≥15 y), with a pre-
dominant 32.0% of the employed population engaged in agri-
culture, forestry and fishery. In addition, 182 000 (2.6%) chil-
dren (aged 5–14 y) are engaged in agriculture-related economic
activities. Of all people aged ≥6 y, 30.2% are illiterate. The
rural population forms 43.3% of all inhabitants and only 7 out
of 16 regions are urbanized. Concerning water, hygiene and
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anitation, just 38.9% of households have access to a bath- 
oom for exclusive use and 59.3% of households possess a pri- 
ate toilet. The most prevalent method of disposing of house- 
old wastewater is by throwing it onto the ground/street/outside 
70.6%). More than 17.7% of households do not have access 
o any toilet facility and open defecation is practiced in 6.2%–
8.5% of households in particular regions. Almost one-tenth of 
ouseholds (8.0%) do not have access to an improved source of 
rinking water. Of those, 79.9% (i.e. nearly 2 million people) rely 
n surface water (river/stream/dugout/pond/dam/canal). Most 
overty-associated characteristics are more prominent in rural 
ompared with urban areas, and in northern compared with 
outhern sectors of the country. 
Overall, geographical factors make Ghana suitable for schis- 

osomiasis. Its transmission is further enhanced by widespread 
pen defecation and disposal of wastewater to the environ- 
ent that enables uncontrolled contamination of natural water 
ources. Predominant agricultural and fishing activities, as well as 
eprived access to safe water for some households, all resulting 
n regular contact with contaminated water, predispose a signif- 
cant proportion of the population to schistosomiasis. 
Moreover, increasing demands of the growing population have 

ontributed to the rapid spread of schistosomiasis in general 
nd S. mansoni in particular, thereby changing both preva- 
ence and distribution throughout the country over the decades 
Figure 1 A,B). Generally, human migration contributes signif- 
cantly to the introduction or spread of infectious diseases. 26 
n addition, hydrological changes due to the development and 
anagement of water resources such as dams and irrigation 
onstructions intensified the transmission of waterborne dis- 
ases, including schistosomiasis (e.g. by providing a more stable 
nail habitat or by changing human water-related activities). 27 

chistosomiasis research in Ghana 
verall, a literature search using defined keywords returned 270 
tems, out of which 100 were included in this review (all the 
ncluded papers are listed in Table S1). The epidemiology of 
uman schistosomiasis in Ghana is a dominating topic (assessed 
n 33 articles). It is followed by studies on control of transmis- 
ion (21 articles) and studies focused on diagnostic methods (18 
rticles). Other topics on human and livestock schistosomiasis 
ere also covered. Out of all included articles, 15 represented 
urely laboratory-based studies. Concerning both laboratory and 
eld studies, the Greater Accra region featured prominently (33 
rticles focused on the region alone). This was followed by the 
astern region (13 studies). Other regions are a subject of 0–10 
tudies. 

pidemiology of schistosomiasis 

revalence Since the early 1950s, numerous data on local preva- 
ence of human schistosomiasis have been reported, showing val- 
es of up to 95% (Table 1 ). However, the data have arisen from
tudies focused on various groups, usually with a limited number 
f subjects, and performed for different purposes, such as eval- 
ation of novel therapeutic or diagnostic approaches. National 
revalence data were comprehensively summarized into preva- 
ence map in 1987 for the first time. 28 This document was later 
sed for several prevalence estimations, 29 , 30 although limited 
omparability and representativity of original data make any fur- 
her conclusions uncertain. 
Generally, almost all widely referred national prevalence data 

ave arisen from estimations using various methods. The first 
ational prevalence estimation was reported within 15% to 20% 

n 1963, based on S. haematobium data only. 28 Later, national 
revalence estimation of 72.4% based on mathematical calcula- 
ion using various parameters was reported in 1986, 29 and 70.9% 

ased on extrapolations from the Ministry of Health and United 
tates Agency for International Development control programs 
n 2010. 30 In 2015, a national prevalence estimation of 23.3% 

ased on geostatistical analysis of some selected local data was 
eported in a systematic review paper. 31 
The only known national epidemiological survey was con- 

ucted during 2007–2010, when 170 districts were surveyed and 
 6.5 million school children were considered at risk 32 ; however, 
he survey did not include adults and out-of-school school-aged 
hildren who might be at risk, and the number of infected peo- 
le was not reported. Common use of estimations and a lack of 
ational epidemiologic surveys may result in overestimated or 
nderestimated status of schistosomiasis in Ghana and signifi- 
antly influence the control efforts. 

eographical distribution and transmission of schistosomiasis in 
hana The first schistosomiasis distribution map of Ghana was 
ublished by the WHO in 1987 ( Figure 1A ). The map depicts the
o-dominance of S. mansoni and S. haematobium in the north- 
rn sector of the country, while the southern sector was mostly 
ominated by S. haematobium. 28 Later, a distribution map ( Figure 
B ) produced by the GAHI in 2015 depicted the widespread pres- 
nce of both S. haematobium and S. mansoni throughout all 
egions of Ghana. 33 Maps generated by the WHO during 2016–
019 ( Figure 1C ) confirm that schistosomiasis is endemic in all 
egions of Ghana. Significant parts of southern Ghana show mod- 
rate to high endemicity, while for Brong Ahafo, Northern, Upper 
ast and Upper West regions, low prevalence is reported. The sta- 
us of endemicity changed mildly from 2016 to 2019 as some 
ommunities ( Figure 1C , highlighted in the rectangle) in the Brong 
hafo and Northern regions shifted from low to high endemicity 
tatus, which is a cause for concern. 

isease diagnosis 

enerally, studies on diagnosis evaluated various diagnostic tools 
uitable for different settings in comparison with the egg detec- 
ion method by microscope, which is the ‘gold standard’ for schis- 
osomiasis and still seems to represent the ideal method for dis- 
ase diagnosis, surveillance and monitoring of schistosomiasis in 
ighly endemic countries like Ghana. More complex laboratory- 
ased diagnostic tools such as antibody/antigen detection, real- 
ime PCR and other modified molecular methods have been eval- 
ated as the most sensitive and specific for diagnosing schistoso- 
iasis under various conditions 34 , 35 ; however, their application in 
he field is very limited (Supplementary Table S1). Several papers 
valuated field applicable methods, for example, self-reporting 
etrics through questionnaires and urine reagent strips/dipsticks 
s low-cost, rapid and easy diagnostic approaches on-site in 
409 
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Figure 1A. Schistosoma species distribution map of Ghana, 1987. 1 The map was adopted from the WHO with some modifications. It depicts the 
widespread of S. haematobium countrywide, while S. mansoni is limited to the upper part of the northern sector of the country. Most of the cases 
occurred along Lake Volta. https://www.who.int/schistosomiasis/epidemiology/en/ghana.pdf (accessed on 26 October 2021) 
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Figure 1B. Schistosoma species distribution and prevalence map of Ghana, 2015. 2 Adopted from Global Atlas of Helminths Infection (GAHI) 
with modification. The map depicts widespread of both S. haematobium and S. mansoni throughout Ghana; however, the prevalence of S. man- 
soni was very low compared with S. haematobium . https://www.thiswormyworld.org/maps/distribution- of- schistosomiasis- survey- data- in- ghana 
(accessed on 5 June 2021 ). 
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Figure 1C. Schistosomiasis distribution and prevalence map of Ghana, 2016 and 2019. 3 The maps were adopted from the WHO and modified accord- 
ingly. The maps depict that the whole country is endemic to schistosomiasis, with the vast part of Ghana having moderate to high prevalence. There 
is evidence of change in the endemicity status of some localities from low endemic status in 2016 to high endemic status in 2019 marked by the 
squares. https://espen.afro.who.int/countries/ghana (accessed on 6 June 2022). 
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both light and heavy infection settings. 41 Also, the potential of
portable mobile phone-based devices for quality diagnostics on-
site, where standard laboratory facilities are unavailable, has
been documented. 49 However, none of these field-applicable
methods, which would be of extremely high importance for
monitoring schistosomiasis in very remote communities without
access to electricity, have been implemented into routine use. 

Control of schistosomiasis transmission in Ghana 

Articles on transmission control are focused on snail intermedi-
ate host control, water and sanitation quality control, evaluation
of human water contac t ac tivities, knowledge, awareness of
schistosomiasis and finally on evaluation of MDA campaigns
(Supplementary Table S1). Among efficient environmental inter-
ventions, snail control due to the removal of weeds and the
application of molluscicides in water contact sites is reported. 50 
On the contrary, increased levels of schistosomiasis transmission
have been attributed to dam constructions, irrigation channels
and proliferation of aquatic weeds. 27 , 51 Metrics such as water
contac t ac tivities, disease symptoms awareness, knowledge of
disease transmission, health-seeking behavior, knowledge of
disease treatment and prevention/control were assessed. The
overall knowledge of schistosomiasis in terms of symptoms
among studied groups, including females and health workers,
was very poor. 52 Respondents tended to have more knowledge
about urogenital compared with intestinal schistosomiasis; how-
ever, for example, symptom-aware children were highly infected
with S. haematobium. 42 The health-seeking behavior on schis-
tosomiasis, compared with other diseases (e.g. malaria/fever),
was very low and practices such as the fetching of surface water,
swimming and wading were predominant among school-aged
children 53 (Supplementary Table S1). 
Preventive chemotherapy as a measure to control the dis-

ease was almost nonexistent in the early years 54 until 2008, a
year after a nationwide survey had commenced, and the tar-
get group of this nationwide MDA was school-aged children.
The most updated data on schistosomiasis MDA in Ghana and
endemicity status were published in 2019 on the WHO website. 18

Pathogenesis of human schistosomiasis 

Articles on the pathogenesis of human schistosomiasis cover
studies focused on female genital schistosomiasis (FGS), onco-
genic alterations and immune response (Supplementary Table
S1). Greater than 10% prevalence of FGS has been reported in a
schistosomiasis endemic community. Also, poor knowledge has
been reported elsewhere: interviewees thought that schistoso-
miasis was a ‘boys’ disease’. 52 , 55 However, these studies are too
sparse to paint a clear picture of FGS specifically and genital schis-
tosomiasis in general in Ghana. 

Snail intermediate host 

Snail surveys conducted in Ghana during 1954–1980 indicated
the widespread presence of Bulinus spp . and Biomphalaria pfeif-
feri as vectors for S. haematobium and S. mansoni , respectively.
These studies showed the presence of snail intermediate hosts
in an environment dominated by water dams, drainage and irri-
414 
gation channels for agricultural activities. 51 , 56 In addition, other
studies have explored the susceptibility of snails to different
strains of schistosomes in different localities, while others exam-
ined snail intermediate host control using chemical compounds
together with ecological modifications (Supplementary Table S1).
Data on snail distribution and prevalence for the past 3 decades
are absent, although the importance of snail intermediate hosts
in the transmission of schistosomiasis is clear. 

Animal schistosomiasis 

Two studies conducted on intestinal parasites of livestock in
southern Ghana are the only available records of prevalence,
reporting distant values of 0.2% and 21.7%, particularly for cattle
schistosomiasis (Supplementary Table S1). 57 In a related study,
the prevalence of schistosomiasis in pigs was 0.4% in northern
Ghana. 58 Such a negligible focus on animal schistosomiasis in
Ghana neither reflects close relationships of animal and human
schistosomiasis nor the economic impact of livestock schistoso-
miasis. 

Knowledge gaps, future perspectives on 

schistosomiasis research and control 
According to the documents reviewed, several issues regarding
schistosomiasis arise: 

1. To ensure effective control, sound national epidemiologi-
cal data are required for proper planning and implementa-
tion of control programs, especially for MDA campaigns. Real
data, rather than estimations and inferences on at-risk group,
infected people, their age groups, respective communities
and parasite species, will ensure the right amount of medi-
cation is procured and the right people in need of treatment
are reached. Besides, epidemiological data will also enhance
the monitoring and evaluation of control programs effec-
tively. In the past, some countries that achieved effective
control and elimination (e.g. Morocco) have employed effec-
tive screening and treatment of infected persons. 59 A signifi-
cant lack of reliable data in Ghana, especially on prevalence,
but also, for example, on general morbidity from a large
part of the country, might negatively influence any control-
related efforts at local level. Thus, the focus of schistoso-
miasis research in neglected regions needs to be improved
drastically. 

2. It is also necessary to fully implement international strate-
gies and protocols aimed at controlling and eliminating NTDs
in general and schistosomiasis in particular (e.g. adhering
strictly to the current WHO 2021–2030 roadmap on NTDs
would help to improve schistosomiasis control). MDA cam-
paigns need to be expanded, regularized and consistent. Pro-
vision of recreational water centers in at-risk communities,
along with control of snail intermediate hosts, are needed to
achieve low endemic status in the long term. Proper monitor-
ing and impact evaluation of control programs are required
to identify cases of resurgence and reinfection borne out
of reduced efficacy of praziquantel (PZQ). This will help to
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improve control of schistosomiasis in Ghana significantly. 
We recommend that improving control of schistosomiasis in 
Ghana requires: (a) integration of political will for the for- 
mulation of effective and efficient health-supportive policies; 
(b) cooperation of control program managers and imple- 
menters with local communities; and (c) active involvement 
of researchers in planning and implementing schistosomiasis 
control programs, without which little or no success would be 
achieved towards the goal of disease elimination. 

3. To improve disease diagnosis, training of clinical laboratory 
technicians must be ensured by the National NTD program 

and partners. Also, practices, including routine checks for the 
presence of schistosome eggs during every routine stool and 
urine examination, should be introduced. 

4. Genital schistosomiasis is an emerging topic and evidence 
points to incidence of FGS in some communities in Ghana; 
however, no study on male genital schistosomiasis (MGS) has 
been conducted, although records of MGS do exist. 60 Hence, 
critical attention must be paid to genital schistosomiasis, 
starting from awareness creation and sensitization of health 
workers in endemic communities with updates on the com- 
plex symptoms of schistosomiasis. 

5. A few limited malacological studies have been conducted 
in Ghana, but these are archaic. New nationwide studies on 
snail distribution, susceptibility to schistosomes and preva- 
lence are necessary to indirectly monitor the transmission 
trend of schistosomiasis. 

6. There is an urgent need to establish research focused on 
livestock schistosomiasis, population structure and genet- 
ics, the interrelatedness of animal and human schisto- 
somiasis, zoonotic potentials, their transmission routes, 
susceptibility to PZQ and, subsequently, to implement this 
knowledge in control programs. This will equally enhance 
molecular research on schistosomiasis that is currently lack- 
ing in Ghana. 

onclusion 

his pivotal comprehensive literature review of schistosomiasis 
n Ghana covers almost 7 decades of published research. Most 
f the studies included in the present review are focused on the 
pidemiology, diagnosis and control of schistosomiasis. As per 
he estimated prevalence values, Ghana has achieved significant 
rogress in disease control over recent years by reducing preva- 
ence from > 70% in 2010 to < 25% in 2015. However, the estima-
ion is already 7 y old and more recent data are needed. Moreover, 
he control effort that yielded such results was heavily dependent 
n morbidity control in humans through PZQ MDA, with very little 
n snail intermediate hosts control and other relevant strategies. 
ence, there remains the need for animal schistosomiasis stud- 
es and improvement in other control strategies such as monitor- 
ng and evaluation of MDAs, control of snail intermediate hosts, 
ASH and community sensitization. 

upplementary data 

upplementary data are available at Transactions online. 
uthors’ contributions: All authors contributed immensely to this review 

rticle. EMB conceived the idea, reviewed the literature and drafted the 
eview. IA expanded the scope of coverage and restructured the con- 
lusion; JD performed the structuring and organization of topics and 
ubtopics and introduced technicalities to the review. He was also instru- 
ental in the internal review of the article. MC supervised and carried out 
he internal revision of the revised version and participated in the liter- 
ture search. All the authors read and approved the final version of the 
anuscript. 

cknowledgements: We acknowledge the contributions of Prof. John 
rooker of JBK Consulting, for providing outstanding language and stylistic 
diting. Our appreciation is also given to Mr. Frank Boahen for his inspira- 
ion during the conception stage of this review. 

unding: 1. Czech University of Life Sciences, Prague, Czech Republic—
perational Programme Research, Development and Education (OP RDE) 
grant number CZ.02.2.69/0.0/0.0/19_073/0016944]. 2. ARES Trading 
.A., an affiliate of Merck KGaA, Darmstadt, Germany [grant number 
R4003935]. 3. Ministry of Health of the Czech Republic, Prague, Czech 
epublic [grant number NV18-05-00345]. 4. Charles University, Prague, 
zech Republic [COOPERATIO Program—Immunity and Infection]. 5. 
zech University of Life Sciences, Prague, Czech Republic—NutRisk Cen- 
re [grant number CZ.02.01/0.0/0.0/16_019/0000845]. 

ompeting interests: We declare that there are no competing interests. 

thical approval: Not required. 

ata availability: The data supporting the findings of this study are avail- 
ble within the article and/or its supplementary materials. Secondary 
ata are also available at duly cited primary sources in the manuscript. 

isclaimer: The authors originally compiled this review article and apart 
rom the materials duly cited and referenced, no part of the review has 
een presented anywhere prior to this submission. 

eferences 
1 Lockyer AE, Olson PD, Ostergaard P, et al. The phylogeny of the Schisto- 
somatidae based on three genes with emphasis on the interrelation- 
ships of Schistosoma Weinland, 1858. Parasitology. 2003;126(3):203–
24. 

2 WHO. Schistososiasis. Available at: https://www.who.int/news-room/ 
fact-sheets/detail/schistosomiasis [accessed 21 June 2021]. 

3 Caffrey CR. Schistosomiasis and its treatment. Future Med Chem. 
2015;7(6):675–6. 

4 Montgomery S. Travel-related infectious diseases. Schistosomia- 
sis. CDC. 2020;78. https://wwwnc.cdc.gov/travel/yellowbook/2020/ 
travel-related-infectious-diseases/schistosomiasis [accessed 14 April 
2021]. 

5 Weerakoon KG, Gobert GN, Cai P, et al. Advances in the diagnosis of 
human schistosomiasis. Clin Microbiol Rev. 2015;28(4):939–67. 

6 Chitsulo L, Engels D, Montresor A, et al. The global status of schistoso- 
miasis and its control. Acta Trop. 2000;77(1):41. 

7 Voge M, Bruckner D, Bruce JI. Schistosoma mekongi sp. n. from man 
and animals, compared with four geographic strains of Schistosoma 
japonicum. J Parasitol. 1978;64(4):577–84. 

8 Gordon CA, Kurscheid J, Williams GM, et al. Asian schistosomiasis: cur- 
rent status and prospects for control leading to elimination. Trop Med 
Infect Dis. 2019;4(1). 
415 

https://academic.oup.com/trstmh/article-lookup/doi/10.1093/trstmh/trac134\043supplementary-data
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious-diseases/schistosomiasis


E. M. Boateng et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/trstm

h/article/117/6/407/6997900 by U
niversity of G

hana, Legon user on 08 August 2023
9 Pearce EJ, MacDonald AS. The immunobiology of schistosomiasis . Nat
Rev Immunol. 2002;2(7):499–511. 

10 Schwartz C, Fallon PG. Schistosoma “Eggs-Iting” the host: granuloma
formation and egg excretion. Front Immunol. 2018;9:2492. 

11 Yihunie A, Urga B, Alebie G. Prevalence and risk factors of bovine schis-
tosomiasis in Northwestern Ethiopia. BMC Vet Res. 2019;15(1):12. 

12 Leger E, Webster JP. Hybridizations within the genus schistosoma:
implications for evolution, epidemiology and control. Parasitology.
2017;144(1):65–80. 

13 Lo NC, Bezerra FSM, Colley DG, et al. Review of 2022 WHO guidelines
on the control and elimination of schistosomiasis. Lancet Infect Dis.
2022;22(11):e327–35. 

14 Molyneux DH, Savioli L, Engels D. Neglected tropical diseases:
progress towards addressing the chronic pandemic. Lancet.
2017;389(10066):312–25. 

15 Tchuem Tchuente LA, Rollinson D, Stothard JR, et al. Moving from con-
trol to elimination of schistosomiasis in sub-Saharan Africa: time to
change and adapt strategies. Infect Dis Poverty. 2017;6(1):42. 

16 Gower CM, Vince L, Webster JP. Should we be treating animal schisto-
somiasis in Africa? The need for a One Health economic evaluation of
schistosomiasis control in people and their livestock. Trans R Soc Trop
Med Hyg. 2017;111(6):244–7. 

17 Leger E, Borlase A, Fall CB, et al. Prevalence and distribution of schisto-
somiasis in human, livestock, and snail populations in northern Sene-
gal: a One Health epidemiological study of a multi- host system.
Lancet Planetary Health. 2020;4(8):E330–42. 

18 WHO. Schistosomiasis: status of schistosomiasis endemic countries
2020. Available at: https://apps.who.int/neglected _ diseases/ntddata/
sch/sch.html [accessed 21 June 2021]. 

19 WHO. Ending the neglect to attain the sustainable development goals:
a road map for neglected tropical diseases 2021–2030: overview.
Geneva, Switzerland: World Health Organization; 2020;4(8):E330–42. 

20 MoEST (The Ministry of Environment SaT; THE NATIONAL PORTFOLIO
FORMULATION DOCUMENT (NPFD). The Ministry of Environment, Sci-
ence and Technology. Accra, Ghana: Ministry of Enovironment, Science
and Technology. 2011. 

21 Mone H, Ibikounle M, Massougbodji A, et al. Human schistosomiasis in
the economic community of West African states: epidemiology and
control. Adv Parasitol . 2010;71:33–91. 

22 Baguio BR. Ghana: administrative areas and boundaries 1874-2009:
Ghana University Press; 2011. 

23 WB. GDP per capita (current US$) - Ghana, Lower middle income.
World Development Indicators . Available at: https://data.worldbank.
org/indicator/NY.GDP.PCAP.CD?locations=GH-XN [accessed 15 August
2022]. 

24 WB. Ghana Poverty Assessment. Available at: https://openknowledge.
worldbank.org/handle/10986/34804 [accessed 15 August 2022]. 

25 (GSS) GSS; Ghana 2021 Population and Housing Census. In: Service GS
(ed); Accra, Ghana: Ghana statistical service, 2021:1–148. 

26 Soto SM. Human migration and infectious diseases. Clin Microbiol
Infect. 2009;15( Suppl 1):26–8. 

27 Hunter JM. Inherited burden of disease: agricultural dams and the
persistence of bloody urine (Schistosomiasis hematobium) in the
Upper East Region of Ghana, 1959-1997. Soc Sci Med. 2003;56(2):
219–34. 

28 Doumenge J, Mott KE, Cheung C, et al. Atlas of the global distri-
bution of schistosomiasis = Atlas de la repartition mondiale des
schistosomiases. Talence, France: Presses Universitaires de Bordeaux;

1987. 

416 
29 Utroska JACM, Dixon H, Yoon S, et al. An Estimate of Global Needs for
Praziquantel within Schistosomiasis Control Programmes; 1989. https:
//apps.who.int/iris/handle/10665/61433 [accessed 15 July 2021]. 

30 Rollinson D, Knopp S, Levitz S, et al. Time to set the agenda for schis-
tosomiasis elimination. Acta Trop. 2013;128:423–40. 

31 Lai YS, Biedermann P, Ekpo UF, et al. Spatial distribution of schistosomi-
asis and treatment needs in sub-Saharan Africa: a systematic review
and geostatistical analysis. Lancet Infect Dis. 2015;15(8):927–40. 

32 GHS. Master plan for neglected tropical diseases programme, Ghana
(2016–2020). In: Division GHSPHs (ed); Accra, Ghana: Ghana Health
Service, 2016. 

33 GAHI. Distribution of schistosomiasis survey data in Ghana. Avail-
able at: https://www.thiswormyworld.org/maps/distribution-of- 
schistosomiasis- survey- data- in- ghana [accessed 22 February 2021].

34 Tetteh-Quarcoo PB, Akuetteh BK, Owusu IA, et al. Cytological and
wet mount microscopic observations made in urine of Schistosoma
haematobium-infected children: hint of the implication in bladder
cancer. Can J Infect Dis Med Microbiol. 2019;7912186. 

35 Lodh N, Naples JM, Bosompem KM, et al. Detection of parasite-
specific DNA in urine sediment obtained by filtration differentiates
between single and mixed infections of Schistosoma mansoni and
S. haematobium from endemic areas in Ghana. PLoS One. 2014;9(3):
e91144. 

36 Bogoch II, Andrews JR, Ephraim RK, et al. Simple questionnaire and
urine reagent strips compared to microscopy for the diagnosis of
Schistosoma haematobium in a community in northern Ghana. Trop
Med Int Health. 2012;17(10):121. 

37 Anto F, Asoala V, Anyorigiya T, et al. Simultaneous administration of
praziquantel, ivermectin and albendazole, in a community in rural
northern Ghana endemic for schistosomiasis, onchocerciasis and lym-
phatic filariasis. Trop Med Int Health. 2011;16(9):11. 

38 Anto F, Asoala V, Adjuik M, et al. Childhood activities and schistosomi-
asis infection in the Kassena- Nankana District of Northern Ghana. J
Infect Dis Therapy. 2014;2(4):152. 

39 Ayeh-Kumi PF, Obeng-Nkrumah N, Baidoo D, et al. High levels of uri-
nary schistosomiasis among children in Bunuso, a rural community in
Ghana: an urgent call for increased surveillance and control programs.
J Parasit Dis. 2015;39(4):613–23. 

40 Bosompem KM, Bentum IA, Otchere J, et al. Infant schistosomiasis
in Ghana: a survey in an irrigation community. Trop Med Int Health.
2004;9(8):91. 

41 Kosinski KC, Bosompem KM, Stadecker MJ, et al. Diagnostic accuracy of
urine filtration and dipstick tests for Schistosoma haematobium infec-
tion in a lightly infected population of Ghanaian schoolchildren. Acta
Trop. 2011;118(2):123–7. 

42 Wagatsuma Y, Aryeetey ME, Nkrumah FK, et al. Highly symptom-
aware children were heavily infected with urinary schistosomiasis in
southern Ghana. Cent Afr J Med. 2003;49(1-2):16–9. 

43 Aryeetey ME, Wagatsuma Y, Yeboah G, et al. Urinary schistosomia-
sis in southern Ghana: 1. Prevalence and morbidity assessment in
three (defined) rural areas drained by the Densu river. Parasitol Int.
2000;49(2):155–63. 

44 Anyan WK, Pulkkila BR, Dyra CE, et al. Assessment of dual schisto-
some infection prevalence from urine in an endemic community of
Ghana by molecular diagnostic approach. Parasite Epidemiol Control.
2020;9:e00130. 

45 Koukounari A, Webster JP, Donnelly CA, et al. Sensitivities and speci-
ficities of diagnostic tests and infection prevalence of Schistosoma
haematobium estimated from data on adults in villages Northwest
of Accra, Ghana. Am J Trop Med Hyg. 2009;80(3):435–41. 

https://apps.who.int/neglected_diseases/ntddata/sch/sch.html
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locationsGH-XN
https://openknowledge.worldbank.org/handle/10986/34804
https://apps.who.int/iris/handle/10665/61433
https://www.thiswormyworld.org/maps/distribution-of-schistosomiasis-survey-data-in-ghana


Transactions of the Royal Society of Tropical Medicine and Hygiene 

4

4

4

4

5

5

5  

5  

5

5

5

5

5  

5

6

D
ow

nloaded from
 https://academ

ic.oup.com
/trstm

h/article/117/6/407/6997900 by U
niversity of G

hana, Legon user on 08 August 2023
6 Tetteh AK, Otchere J, Bimi L, et al. Evaluation of field recognizable 
morbidity indicators of Schistosoma haematobium infection among 
primary school children in Ghana. Russian Open Med J. 2016;5(3): 
e303. 

7 Anyan WK, Abonie SD, Aboagye-Antwi F, et al. Concurrent Schisto- 
soma mansoni and Schistosoma haematobium infections in a peri- 
urban community along the Weija dam in Ghana: a wake up call for 
effective National Control Programme. Acta Trop. 2019;199:105116. 

8 Tetteh-Quarcoo PB, Attah SK, Donkor ES, et al. Urinary schistosomiasis 
in children—still a concern in part of the Ghanaian capital city. Open 
J Med Microbiol. 2013;3:151–8. 

9 Bogoch II, Koydemir HC, Tseng D, et al. Evaluation of a mobile phone- 
based microscope for screening of Schistosoma haematobium infec- 
tion in rural Ghana. Am J Trop Med Hyg. 2017;96(6):1468–71. 

0 Chu KY. Trials of ecological and chemical measures for the control of 
Schistosoma haematobium transmission in a Volta Lake village . Bull 
World Health Organ. 1978;56(2):313–22. 

1 Klumpp RK, Chu KY. Importance of the aquatic weed ceratophyllum to 
transmission of Schistosoma-Haematobium in the Volta Lake, Ghana. 
Bull World Health Organ. 1980;58(5):791–8. 

2 Kukula VA, MacPherson EE, Tsey IH, et al. A major hurdle in the elim-
ination of urogenital schistosomiasis revealed: identifying key gaps 
in knowledge and understanding of female genital schistosomiasis 
within communities and local health workers. PLoS Negl Trop Dis. 
2019;13(3):e0007207. 
3 Anto F, Asoala V, Adjuik M, Anyorigiya T, Oduro A, et al. Childhood activ-
ities and schistosomiasis infection in the Kassena-Nankana District of 
Northern Ghana. J Infect Dis Ther. 2014;2:152. 

4 van der Werf MJ, Bosompem KM, de Vlas SJ. Schistosomiasis control 
in Ghana: case management and means for diagnosis and treatment 
within the health system. Trans R Soc Trop Med Hyg. 2003;97(2):146–
52. 

5 Yirenya-Tawiah D, Amoah C, Apea-Kubi KA, et al. A survey of female 
genital schistosomiasis of the lower reproductive tract in the volta 
basin of Ghana. Ghana Med J. 2011;45(1):16–21. 

6 Klumpp RK, Chu KY. Ecological-studies of Bulinus-Rohlfsi, intermediate 
host of Schistosoma- Haematobium in Volta Lake. Bull World Health 
Organ. 1977;55(6):715–30. 

7 Squire SA, Robertson ID, Yang R, et al. Prevalence and risk factors 
associated with gastrointestinal parasites in ruminant livestock in the 
Coastal Savannah zone of Ghana. Acta Trop. 2019;199:105126. 

8 Permin A, Yelifari L, Bloch P, et al. Parasites in cross-bred pigs in the
Upper East region of Ghana. Vet Parasitol. 1999;87(1):63–71. 

9 Laamrani H, Mahjour J, Madsen H, et al. Schistosoma haemato- 
bium in Morocco: moving from control to elimination. Parasitol Today. 
2000;16(6):257–60. 

0 Bustinduy AL, Randriansolo B, Sturt AS, et al. An update on female and 
male genital schistosomiasis and a call to integrate efforts to escalate 
diagnosis, treatment and awareness in endemic and non-endemic 
settings: the time is now. Adv Parasitol. 2022;115:1–44. 
417 


	Introduction
	Methods
	Results and Discussion
	Geography, demography and socioeconomics of Ghana
	Schistosomiasis research in Ghana

	Knowledge gaps, future perspectives on schistosomiasis research and control
	Conclusion
	Supplementary data
	References

