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Introduction

Schistosomiasis is caused by Schistosoma species.1,2 In 
Ethiopia, schistosomiasis is caused by both Schistosoma 
mansoni and Schistosoma haematobium species. S. mansoni 
is the leading cause of schistosomiasis. Low water tempera-
ture, the presence of snails’ intermediate host, and the 
absence of safe water supply and emergence of water devel-
opment might contribute to distribution of schistosomiasis in 
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Ethiopia.3,4 Transmission occurs when an infected person 
defecates or urinates eggs of the parasite near water bodies.5 
Water resource development projects in tropical areas, espe-
cially the construction of dam and irrigation system, often 
create favorable conditions for increasing the transmission 
potential of schistosomiasis.3,6,7 In addition, the absence of a 
safe water supply, sanitary facilities, affordable anti-schisto-
somal drug, a lack of community awareness about schistoso-
miasis, and population movement to endemic communities 
puts the population at risk of infection.4

In Africa, more than 130,000 people die per year because 
of intestinal schistosomiasis.8,9 The disease remains one of 
most neglected tropical diseases.1 In endemic areas, children 
are the carriers of acute schistosomiasis. However, adult 
populations are carries of the chronic form of the disease like 
periportal fibrosis, hepatomegaly, splenomegaly, portal 
hypertension, and hematemesis.10,11

There are no published reports in community awareness 
and the prevalence of schistosomal-induced hepatomegaly/
splenomegaly in the study area. Even though, a number of 
cases of intestinal schistosomiasis were reported from differ-
ent health institutions in Eastern Hararghe. Therefore, this 
study assessed the clinico-epidemiology, malacology, and 
community awareness of S. mansoni in Haradenaba and 
Dertoramis kebeles in the Bedeno district, eastern Ethiopia.

Methods

Study area design and period

A community-based cross-sectional study was conducted in 
two selected kebeles in Bedeno district, Eastern Hararghe 
from 30 June 2016–30 July 2017. Eastern Hararghe is in the 
Oromia region, which has 22 districts.12

Bedeno district is one of the districts in Eastern Hararghe 
zone of Oromia regional state with a total population of 
296,362; 40 kebeles; and 61,742 households. The altitude of 
this study area ranges from 1200 to 3100 m above sea level. 
This study was conducted in two selected kebeles namely 
Haradenaba and Dertoramis (Figure 1), which has water 
bodies used by community for different purpose and sus-
pected to have intestinal schistosomiasis. According to the 
Eastern Hararghe zonal administration office, in a total of 
6382 and 6242 people live in Haradenaba and Dertoramis 
kebeles in 2013/14, respectively. A total of 1276 and 1248 
households live in Haradenaba and Dertoramis kebeles, 
respectively.13

Study population

For the prevalence and intensity of S. mansoni study, all indi-
viduals with 5 years of age or older, living in 413 households 
were included. However, for the community awareness 
assessment of S. mansoni, individuals in the selected house-
holds with age greater or equals to 18 were included. 
Individuals who had taken treatment for schistosomiasis a 

month prior to the survey were excluded. Children less than 
5 years of age were also excluded because he or she might 
not develop hepatomegaly and splenomegaly in the early age 
even in the presence of the worm.

Sample size and sampling techniques

The sample size was determined using a single proportion 
formula by considering the prevalence of 42.9% of S. man-
soni from a study conducted in Jimma,14 using a 10% non-
response rate. The final sample size for this study was 413 
households. The 413 households divided for the two kebeles 
were based on the number of households (209 for Haradenaba 
and 204 for Dertoramis). The households were selected by 
systematic sampling techniques using kebeles house number 
as the sampling frame.

Method of data collection

Data was collected by:

Face-to-face interview.  Socio-demographic characteristics, 
residence, knowledge about the causative agent of the dis-
ease, transmission, prevention and control, water sources, 
swimming and fishing habits, and other information were 
obtained through interviews using pretested structured ques-
tioners by trained nurses.

Clinical examination.  Clinical examination of each study 
participant was done by Health officers to assess both acute 
and chronic conditions related to schistosomiasis like pal-
lor, jaundice, fever, splenic/liver enlargement, superficial 
abdominal collateral veins and others.

Laboratory examination.  Freshly passed stool specimens were 
collected by using a clean plastic container during visit of 
selected households. It was then processed using Kato-Katz 
methods.15 Two Kato-Katz slides were prepared at the field 
from each participants and one of them was examined using 
microscopy at field for immediate treatment of positive indi-
viduals. Then, all the slides were stored in a slide box and 
transported to the Haramaya University department of medi-
cal laboratory science laboratory for microscopic examina-
tion and quantification of the egg of S. mansoni. The average 
of two Kato-Katz slides egg counts were converted into 
number of eggs per gram (EPG) of stool. The intensity infec-
tion classified based on EPG as heavy (>399 EPG), moderate 
(100–399 EPG), and light (1–99 EPG) according to guide-
lines developed by Montresor et al.16

Malacological studies.  Survey sites were selected on the basis 
of preliminary field observations and discussing with study 
participants on water contact points where people consist-
ently go to collect water, wash clothes, bath, and swim or 
play. Snails were collected by scooping water bodies for 
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30 min on each site by an experienced snail collector wear-
ing boots and heavy duty gloves to prevent infection. The 
collected snails were placed in wide-mouthed glass bottles 
filled with water and vegetation from the same habitat and 
put inside a cooler container with ice to avoid overheating 
during transportation.17 Then, they were transported to 
Aklilu Lemma Institutes of Pathobiology (ALIPB), Addis 
Ababa University. At ALIPB, the snails were examined for 
trematode infection (cercariae shedding) by transferring 
each snail to the shedding vial and exposing them to electric 
light for about 2 h. The time of cercariae shedding was care-
fully selected to coincide with the early peak shedding time 

(mid-day). The shedding vial was examined for the pres-
ence of cercariae under a dissecting microscope and identi-
fied to the genus level using tail morphology.18

Data analysis

Data were entered and cleaned using EPI Data software and 
analyzed using SPSS statistical package (version 16 SPSS 
Inc., Chicago, IL, USA). Geometric means of intensities of 
S. mansoni of EPG were reported in the table. The preva-
lence of S. mansoni was determined as proportion-positive 
individuals during stool examination. Chi-square, Crude 

Figure 1.  Map of the study area.
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(CORs) and adjusted odds ratios (AORs) were used to test 
the association between prevalence of S. mansoni infection 
with different possible risk factors. The prevalence of hepa-
tomegaly and/or splenomegaly was determined by a positive 

finding in the clinical examination. Chi-square, CORs, and 
AORs were used to test the association between prevalence 
of development of hepatomegaly and/or splenomegaly with 
different possible risk factors. To show the magnitude differ-
ence in both prevalence and intensity of infection 95% con-
fidence interval (CI) was used. A p value less than 0.05 was 
considered as statistical factor.

Data quality assurance

To maintain the quality of the data, structured and pretested 
questionnaires were used to collect information. Training 
was given to all data collectors and supervisors for 2 days. 
Each questionnaire was checked daily for completeness. In 
addition, supervision was conducted in each data collection 
site. Standard operational procedures were used for stool 
collection and examination.

Result

Socio-demographic characteristics of study 
participants

A total of 1011 study participants were included in this 
study. The majority of the study participants were female 
(59.1%). The mean age of the study participants was 22.65 
with standard deviation ± 1.43 and range of 5–72 years. 
Almost all of the study participants were Muslim (99.7%) 
in religion and farmers (54.2%) in their occupation. In 
total, 439 (43.4%) and 322 (31.8%) of the study partici-
pants were enrolled in pre-school and could not read and 
write, respectively (Table 1).

Prevalence of S. mansoni

The prevalence of S. mansoni was 35.7%. Only 8.9% of 
the study participants had heavy intensity of infection 
(Table 2). The prevalence of S. mansoni was higher among 
males (31.5%); those in 18–24 (36.2%) and 50 or older 
(37.5%) years of age group; students (50%); those with 
primary school educational status (39.4%); and living in 
Haradenaba (36.4%). Regarding the other potential risk 
factors, the prevalence of S. mansoni was higher among 
those who swim or bathe on the river (46.1%), catch fish 
from the river (34.6%), fetch drinking water from the river 
(29.9 %), practicing open field defecation (31%), and have 
information about bilharziasis/schistosomiasis (31.2%) 
(Table 3).

Community awareness about intestinal 
schistosomiasis

Most of the study participants have no awareness about age 
groups of people as risk to S. mansoni (81.4%), the possible 
sources of infection (79%), possible modes of transmission 
for bilharziasis (86.4%), signs and symptoms of bilharzias 

Table 1.  Socio-demographic characteristics of study participants 
recruited from the community, Bedeno District, eastern Ethiopia, 
2017 (n = 1011).

Variables Frequency Percentage (%)

Sex
  Male 413 40.9
  Female 598 59.1
Age groups
  5–9 227 22.5
  10–14 207 20.5
  15–19 66 6.5
  20–24 52 5.1
  25–29 88 8.7
  30–34 101 10.0
  35–39 89 8.8
  40–44 92 9.1
  45–49 44 4.4
  50–54 39 3.9
  >55 6 0.6
Religion
  Muslim 1008 99.7
  Orthodox 3 0.3
Occupation
  Under age 439 43.4
  Farmer 548 54.2
  Student 10 1.0
  House wife 14 1.4
Educational status
  Pre-school 439 43.4
  Cannot read and write 322 31.8
  Read and write only 167 16.5
  Elementary school (1–8) 66 6.5
  Secondary school and above 17 1.7
Name/address of residence
  Haradenaba 746 73.8
  Dertoramis 265 26.2

Table 2.  Prevalence and intensity infection of S. mansoni among 
study participants recruited from the community, Bedeno 
District, eastern Ethiopia, 2017 (n = 1011).

Variable Frequency (%)

Microscopic examination result
  Positive 361 (35.7)
  Negative 650 (64.3)
Intensity of infection
  Light (1–99 EPG) 178 (49.3)
  Moderate (100–399 EPG) 151 (41.8)
  Heavy (>399 EPG) 32 (8.9)

EPG: eggs per gram.
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(79%), knowledge about treatment (79%), and prevention of 
bilharziasis (79%) (Table 3).

Sign and symptoms of the study participants

The presence of 17 signs and symptoms and their relation 
with prevalence S. mansoni were assessed using question-
naire and clinical examination. From the positive partici-
pants, 175 (48.5%) individuals had developed advanced 
chronic schistosomiasis. The prevalence of S. mansoni was 
significantly higher among those study participants with 
fatigue (40.9%) and bloody diarrhea (43.3%; p < 0.05). 
The prevalence S. mansoni was also higher among those 
without abdominal pain (40.7%), with headache (38.6%), 
wheezing sound (39.4%), wheezing sound, with hepato-
megaly (38.4%), splenomegaly (41.5%), with ascetics 
(55.6%), without pallor (36%), jaundiced (38%), and 
superficial abdominal collateral veins (37.5%; p > 0.05) 
(Table 4).

Factors associated with the prevalence and 
intensity of S. mansoni

In bivariate analysis, educational status, kebeles residence, 
swimming or bathing in the river, washing clothes in the 
river, fetching water for drinking from the river, awareness 
about the possible source of infection of Bilharziasis, aware-
ness about the possible modes of transmission for 
Bilharziasis, and awareness about the possible prevention 
methods of bilharzias were variables extracted as candidates 
for multivariate analysis (Tables 5 and 6).

Participants who were unaware about the possible source 
of infection for bilharziasis were almost three times more 
likely to get infected with S. mansoni than those who know 
about it (AOR: 2.95; 95 % CI: 1.25, 7.95). Those partici-
pants who do not know about the possible modes of trans-
mission for bilharziasis were more than five times more 
likely to get infected with S. mansoni than those who were 
aware of the possible modes of transmission (AOR: 5.51; 
95% CI: 3.52, 12.51). Participants who were unaware about 
the possible prevention of bilharziasis were almost four 
times more likely to get infected with S. mansoni than those 
who know about it (AOR: 4.01; 95 CI: 2.00, 8.75). 
Participants who washed their clothes in the river were 
almost four times more likely to get infected with S. man-
soni than those who do not (AOR: 3.92; 95 CI: 2.10, 8.12). 
Those participants who live in Haradenaba kebele were 
almost five times more likely to get infected with S. man-
soni than those who live in Dertoramis (AOR: 4.57; 95% 
CI: 2.42, 9.43). Those participants who swim or bathe in the 
river were more than six times more likely infected with S. 
mansoni than those who do not (AOR: 6.41; 95% CI: 3.15, 
11.25; Table 7).

Malacological survey

Dam and its drainages in Haradenaba and river shades in 
Dertoramis kebeles were surveyed for S. mansoni intermedi-
ate hosts during the study period. During the survey, many 
people were observed laundering, swimming, and bathing in 
both areas. Physical characteristics of the water bodies 
showed that Haradenaba dam water was covered with large 

Table 3.  Awareness of adult study participants recruited from the community about intestinal schistosomiasis, Bedeno District, 2017 
(n = 572).

Variables No. (%)

Can bilharziasis affect all age 
group?

Yes 57 (10)
No 49 (8.6)
I don’t know 466 (81.4)

What are the possible sources 
of infection of bilharziasis?

Water contact (water from river/
lake and infected water snail)

120 (21)

I don’t know 452 (79)
What are the possible modes 
of transmission for bilharziasis?

Water contact (swimming in river 
and fishing)

78 (13.6)

I don’t know 494 (86.4)
The sign/symptoms of 
bilharzias

Abdominal pain 71 (12.4)
Vomiting 49 (8.6)
I don’t know 452 (79)

Is bilharzias treatable? Yes 120 (21)
I don’t know 452 (79)

Is bilharzias preventable? Yes 120 (21)
I don’t know 452 (79)

What are the possible 
prevention methods of 
bilharzias?

Avoid swimming in nearby river/
stream/lake

120 (21)

I don’t know 452 (79)
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amounts of fallen leaves, weeds, algae, and decaying wood 
and turbid. It was stagnant and slow flowing during the sum-
mer season and fitted with drainages. On the contrary, 
Dertoramis river was large; fast flowing; clear; and lacked 
any vegetation, weeds, and algae. Scooping was done in 11 
human water contact sites of the two kebeles.

Biomphalaria pfeifferi were collected from all water bod-
ies and a large number of B. pfeifferi were collected from 
Haradenaba dam and dam drainages. Out of 74 B. pfeifferi 
snails (4–8 snails from each collection sites) were collected 
during the study period, 16 (21.7%) died during transporta-
tion, and the remaining 58 (78.3%) were not observed to 
shed schistosome cercaria in the laboratory. Other snail spe-
cies such as Lymnaea natalensis was also collected from 
Haradenaba dam and Dertoramis river.

Discussion

The prevalence rate of 35.7% S. mansoni infection was 
reported for the first time from this study among people 
dwelling in Haradenaba and Dertoramis kebeles in Bedeno 
district, eastern Ethiopia. This finding was comparable with 
two surveys conducted among rural communities in Shesha 
Kekel, Wondo Genet district and Sille-Elgo area found in 
Gofa Zone in the Southern Nations and Nationalities 
Regional State, which reported a prevalence rate of 
31.6%.19,20 This study showed a lower prevalence rate of S. 
mansoni infection compared with other surveys conducted 
among communities from different parts of Ethiopia; in 
Dudicha community found in Ziway Dugda, Bora district 
(43.2%), Kemise which is found in Oromia Nationality 

Table 4.  Clinical features of the study participants for the last 2 weeks from the community, Bedeno district, eastern Ethiopia, 2017 
(n = 1011).

Sign/symptoms Microscopic examination result p value

Positive Negative

Frequency (%) Frequency (%)

Fever Yes 99 (35.4) 181 (64.6) 0.886
No 262 (35.8) 469 (64.2)

Abdominal pain Yes 282 (34.5) 535 (65.5) 0.105
No 79 (40.7) 115 (59.3)

Vomiting Yes 95 (35.3) 174 (64.7) 0.876
No 266 (35.8) 476 (64.2)

Nausea Yes 165 (36.5) 287 (63.5) 0.634
No 196 (35.1) 363 (64.9)

Fatigue/malaise Yes 175 (40.9) 253 (59.1) 0.003
No 186 (31.9) 397 (68.1)

Bloody diarrhea Yes 129 (43.3) 169 (56.7) 0.001
No 232 (32.5) 481 (67.5)

Headache Yes 170 (38.9) 267 (61.1) 0.064
No 191 (33.3) 383 (66.7)

Rash/dermatitis Yes 40 (34.8) 75 (65.2) 0.826
No 321 (35.8) 575 (64.2)

Wheezing Yes 13 (39.4) 20 (60.6) 0.653
No 348 (35.6) 630 (64.4)

Splenomegaly Yes 73 (41.5) 103 (58.5) 0.079
No 288 (34.5) 547 (65.5)

Hepatomegaly Yes 81 (38.4) 130 (61.6) 0.361
No 280 (35) 520 (65)

Ascites Yes 15 (55.6) 12 (44.4) 0.029
No 346 (35.2) 638 (64.8)

Hemoptysis Yes 1 (33.3) 2 (66.7) NA
No 360 (35.7) 648 (64.3)

Pallor Yes 18 (31.6) 39 (68.4) 0.503
No 343 (36) 611 (64)

Jaundice Yes 27 (38) 44 (62) 0.672
No 334 (35.5) 606 (64.5)

Superficial abdominal 
collateral veins

Yes 24 (37.5) 40 (62.5) 0.757
No 337 (35.6) 610 (64.4)
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Administrative Zone of the Amhara Regional State (89.6%), 
Wondo Genet which is found in western Arsi in Oromia 
Regional State (59.9%), and Waja-Timuga which is found 
in southern Tigray, northern Ethiopia (73.9%).19–21 But 
higher prevalence rate of S. mansoni infection compared 
with other survey conducted among communities in Jimma 
town (26.3 %).14

The reason why the presently observed prevalence of S. 
mansoni was different from other studies might be due to the 
difference in water contact behavior of the communities (fre-
quency of contact to infested water), ecological distribution 
of the intermediate host (snail), local endemicity of the para-
site, sample size, altitude and the temperature (which is 
favorable for the development and survival of snail), and 

awareness of community about transmission and prevention 
of S. mansoni infection.

This finding reflects that only 8.9% of those infected were 
heavily infected, but most people are infected moderately 
and/or lightly. Similar findings were reported from studies 
conducted in Jimma town and Waja-Timuga, Sille-Elgo of 
Ethiopia and Rwanda.14,20–22

There were higher proportion of S. mansoni infected indi-
viduals (36.4%) observed in Haradenaba kebele compared to 
individuals living in Dertoramis kebele (10.8%). There is 
also difference in water contact sites between the two com-
munities. For instance, a dam in Haradenaba kebele is the 
only source of water for drinking, washing clothes, and 
swimming/bathing of the community. The low prevalence of 

Table 5.  Prevalence of S. mansoni with associated factors among adult study participants in Bedeno district, eastern Ethiopia, 2017 
(n = 572).

Variables Positive no. 
(%)

Negative 
no. (%)

COR (95% 
confidence interval)

p valve

Sex Male 63 (31.5) 137 (68.5) 1 0.73
Female 112 (30.1) 260 (69.9) 2.34 (1.305,3.51)

Age 18–24 34 (36.2) 60 (63.8) 1 0.39
25–29 56 (32) 119 (68) 0.37 (0.122,1.00)
30–34 29 (33.3) 58 (66.7) 0.60 (0.127,0.92)
35–39 24 (21.6) 87 (78.4) 0.58 (0.17,1.39)
40–44 10 (31.2) 22 (68.8) 1.00 (0.11,2.01)
45–49 19 (29.2) 46 (70.8) 1.16 (0.37,3.61)
>50 3 (37.5) 5 (62.5) 1.16 (0.35,3.61)

Occupation Farmer 165 (30.1) 383 (69.9) 1 0.37
Student 5 (50) 5 (50) 1.17 (0.95,1.54)
House wife 5 (35.7) 9 (64.3) 0.69 (0.45,0.98)

Educational status Cannot read and write 100 (31.1) 222 (68.9) 1 0.22
Read and write only 43 (25.7) 124 (74.) 1.0 (0.65,1.54)
Elementary school (1–8) 26 (39.4) 40 (60.6) 1.4 (0.25,8.98)
Secondary school and above 6 (35.3) 11 (64.7) 0.52 (0.15,1.25)

Residence of kebeles Dertoramis 14 (10.8) 116 (89.2) 1 0.001
Haradenaba 161 (36.4) 281 (63.6) 4.75 (2.64, 8.54)

Swim (bathing) in the 
river

Yes 146 (46.1) 171 (53.9) 6.65 (4.26, 10.39) 0.001
No 29(11.4) 226 (88.6) 1

Catch fish from the river Yes 6 (37.5) 10 (62.5) 1 0.56
No 169 (30.4) 387 (69.6) 2.01 (0.90, 4.32)

Wash cloth in the river Yes 163 (34.9) 304 (65.1) 4.16 (2.21, 7.81) 0.001
No 12 (11.4) 93 (88.6) 1

Fetch water for drinking 
from the river

Yes 165 (29.9) 387 (70.1) 1 0.08
No 10 (50) 10 (50) 2.4 (0.92, 7.24)

Where do you defecate 
your feaces?

Latrine 82 (30.1) 190 (69.9) 1 0.75
Open field 93 (31) 207 (69) 1.01 (0.70, 1.70)

How frequent do you 
use (private latrine and 
public latrine)?

Always 46 (28) 118 (72) 1 0.47
Sometimes 35 (33.3) 70 (66.7) 0.31 (0.21, 0.69)

Have you heard about 
bilharziasis?

Yes 34 (28.3) 86 (71.7) 1 0.85
No 141 (31.2) 311 (68.6) 0.86 (0.67, 1.41)

Source of information Health professions 26 (25.5) 76 (74.5) 1 0.15
Teacher 8 (44.4) 10 (55.6) 1.00 (0.13, 6.85)

COR: crude odds ratio.
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S. mansoni infection among communities in Dertoramis 
kebele may be attributed to the presence of piped water as an 
alternative water source. Other explanations might be due to 
the difference in altitude and the temperature, which is 
favorable for the development and survival of snail.

Schistosomiasis has been spread by contact with water 
that contains the larval parasites. But, water contact is not 
itself a way of exposure for schistosomiasis. Many aspects 
of water contact (such as the frequency or total duration of 
contact, how much of the body is exposed and when) may 
contribute to the likelihood of encountering infective 
cercariae.23,24 In this study, water contact activities such as 
swimming/bathing and washing clothes were significantly 
associated with higher positivity because in such activities 
the body was exposed for a longer period of time. But 
water contact activity such as fishing and fetching water 
for drinking was not significantly associated with higher 
positivity. This might be due to the fact that a few indi-
viduals were observed in Dertoramis kebeles involved in 
river fishing. In addition to this, communities of Dertoramis 
kebeles have alternative pipe water source mainly used for 
drinking.

In Ethiopia, many studies have been done on the preva-
lence of schistosomiasis with very little emphasis on com-
munity knowledge about the disease.19 In this study, more 
than two-thirds (79%) of the study subjects had never heard 

about schistosomiasis despite the endemicity of the disease 
in the study areas. Similar findings were reported from stud-
ies conducted in two endemic localities of Ethiopia.19 But a 
large majority; 91% respondents in Nampula province in 
Mozambique,25 92.90 % in Mwea division, Kirinyaga 
County,Kenya26 and 92.4% in ten rural districts in Yemen27 
reported that they had heard about the disease. This differ-
ence might be due to the active schistosomiasis control pro-
ject in schistosomiasis endemic areas and/or exposure of 
individuals about the disease through different media.

A total of 452 (79%) respondents did not mention any 
signs or symptoms of schistosomiasis. Among the respond-
ents, only 12.4 % of them mentioned experiencing abdomi-
nal pain and 8.6 % mentioned vomiting. This is in line with 
previous studies from Mwea, Kirinyaga County, Kenya, which 
reported abdominal pain as the main sign and symptom.26 A 
low level of knowledge about sign and symptoms was also 
reported among the rural population in Yemen, in Mwea, 
Kirinyaga county, Kenya, urban settlement of Kenya.26–28 
There was no significant difference in schistosomiasis infec-
tion between the participants who mentioned the above two 
symptoms of schistosomiasis and who did not mention any 
signs or symptoms. This could be attributed to the disease 
being frequently confused with other intestinal infections 
exhibiting similar symptoms, which is common among the 
targeted populations.

Table 6.  Awareness of adult study participants recruited from the community about intestinal schistosomiasis, Bedeno district, 2017 
(n = 572).

Microscopic examination result

Variables Positive no. (%) Negative no. (%) COR (95% CI) p valve

Can bilharziasis affect 
all age group?

Yes 11 (19.3) 46 (80.7) 1 0.452
No 15 (30.6) 34 (69.4) 0.187 (0.091, 2.001)
I don’t know 149 (32) 317 (68) 1.116 (0.578, 3.212)

What are the possible 
sources of infection of 
bilharziasis?

Water contact (water 
from river/lake and 
infected water snail)

15 (12.5) 105 (87.5) 1 0.001

I don’t know 160 (35.4) 292 (64.6) 3.836 (2.16, 6.812)
What are the possible 
modes of transmission 
for bilharziasis?

Water contact 
(swimming in river and 
fishing)

10 (12.8) 68 (87.2) 1 0.001

I don’t know 165 (33.4) 329 (66.6) 5.822 (2.476, 13.690)
The sign/symptoms of 
bilharzias

Abdominal pain 19 (26.8) 52 (73.2) 1 0.874
Vomiting 15 (30.6) 34 (69.4) 1.057 (0.428, 3.249)
I don’t know 141 (31.2) 311 (68.8) 1.401 (0.912, 4.813)

Is bilharzias treatable? Yes 34 (28.3) 86 (71.7) 1 0.912
I don’t know 141 (31.2) 311 (68.8) 1.280 (0.858, 4.247)

The type of treatment Modern 34 (28.3) 86 (71.7)  
Is bilharzias 
preventable?

Yes 34 (28.3) 86 (71.7) 1 0.526
I don’t know 141 (31.2) 311 (68.8) 1.001 (0.125, 3.405)

What are the possible 
prevent methods of 
bilharzias?

Avoid swimming in 
nearby river/stream/lake

14 (11.7) 106 (88.3) 1 0.021

I don’t know 161 (35.6) 291 (64.4) 4.8512 (1.612, 9.781)

COR: crude odds ratio.
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Infected individuals were significantly more likely to 
report the presence of bloody diarrhea and fatigue/malaise 
within 2 weeks preceding the interview. We also observed 
uninfected study participants identified by microscopic exam-
ination reported schistosomiasis-related symptoms. This may 
be a result of the fact that the disease can have a multitude of 
symptoms, most of which are non-specific. Through physical 
examination, hepatomegaly (0.2%), splenomegaly (0.17%), 
and ascites (0.02%) were identified. However, the value of 
clinical methods in describing the pathological sequelae 
induced by this parasite is limited.29,30 Ultrasonography is cur-
rently the diagnostic tool of choice for detecting pathologic 
conditions associated with S. mansoni such as liver fibrosis 
and enlargement and dilatation of the portal vein.31,32

This study revealed that a large majority of study partici-
pants do not know about the modes of transmission and pre-
vention methods of schistosomiasis at 86.4% and 79%, 
respectively. Low level of knowledge about the source of 
infection, mode of transmission, and prevention methods of 
the disease were also reported from studies carried out in 
Ethiopia, Mozambique, Yemen, and Kenya.19,25–27

There was no significant difference in schistosomiasis 
infection between participants who heard about the disease 
and not. But there was significant difference in schistosomi-
asis infection between participants who had knowledge 
about the source of infection, the mode of transmission, and 
prevention methods. This indicated that those individuals 
who heard about the disease had limited knowledge about 
the source of infection, mode of transmission, and preven-
tion methods of the disease. Studies carried out in 
Mozambique, Yemen, and Kenya reported poor awareness 
about the ways of transmission and preventive and control 

measures among the participants, although the majority of 
the respondents had heard about schistosomiasis.25–27

In this study, there was no cercarial shedding by B. 
pfeifferi snails at any of the sites of collection. As study indi-
cated cercarial release from field-collected snails may be 
inhibited by a variety of contaminants and invertebrates har-
bored by the snails.33

Limitation

Ultrasonography, which provides sensitive and precise 
measurements of S. mansoni-associated pathologic changes 
such as liver fibrosis and enlargement and dilatation of the 
portal vein were not used because of budget scarcity.

Conclusion

Infection of S. mansoni is an important health problem in 
communities of these study sites which were not reported 
before. Even thought snails were not shade cercaria, the 
occurrence of infected human subjects with acute and chronic 
sequels of S. mansoni and the presence of intermediate snail 
host (B. pfeifferi), might confirm that S. mansoni is well 
established in these study sites. The finding of this study 
showed swimming/bathing and washing clothes in infected 
water sources are significant risk factors for acquiring S. 
mansoni infection, and majority of the people in the study 
areas had low awareness about schistosomiasis and its source 
of infection, mode of transmission, and prevention methods.

Efforts should be made to improve knowledge focused on 
causes, transmission, and prevention of schistosomiasis at 
the individual and community level. Interventions leading to 

Table 7.  Factors associated with prevalence of S. mansoni among adult study participants in Bedeno district, eastern Ethiopia, 2017 
(n = 572).

Characteristics Positive no. 
(%)

Negative 
no. (%)

AOR (95% 
confidence interval)

p valve

What are the possible 
sources of infection of 
bilharziasis?

I don’t know 160 (35.4) 292 (64.6) 2.951 (1.25, 7.951)  
Water contact (water 
from river/lake and 
infected water snail)

15 (12.5) 105 (87.5) 1  

What are the possible 
modes of transmission 
for bilharziasis?

I don’t know 165 (33.4) 329 (66.6) 5.512 (3.521, 12.510)  
Water contact (swimming 
in river and fishing)

10 (12.8) 68 (87.2) 1  

What are the possible 
prevent methods of 
bilharzias?

I don’t know 161 (35.6) 291 (64.4) 4.01 (2.002, 8.7512) 0.021
Avoid swimming in 
nearby river/stream/lake

14 (11.7) 106 (88.3) 1

Wash cloth in the river Yes 163 (34.9) 304 (65.1) 3.915 (2.101, 8.124  
No 12 (11.4) 93 (88.6) 1  

Residence of kebeles Haradenaba 161 (36.4) 281 (63.6) 4.572 (2.424, 9.415)  
Dertoramis 14 (10.8) 116 (89.2) 1  

Swim (bathing) in the 
river

Yes 146 (46.1) 171 (53.9) 6.412 (3.145, 11.245)  
No 29 (11.4) 226 (88.6) 1  

AOR: adjusted odds ratio.
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reduction of water contact with dams/rivers, improved envi-
ronmental sanitation in the dam/river catchments, provision 
of safe water supply, snail control, and targeted chemother-
apy of the affected communities should be systematically 
planned to make control efforts achievable.

Although it is believed that increasing community 
awareness about schistosomiasis in such endemic areas 
through the provision of health education is a useful strat-
egy, it may not be possible to avoid water contact activities 
and exposure of individuals to the parasite in the absence of 
an alternative water source. The community in Haradenaba 
has its water dam as the only source of water for drinking, 
washing clothes, and swimming/bathing. Thus, provision 
of alternative safe water source is highly recommended.
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