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Introduction
Schistosomiasis is one of the neglected tropical diseases 
(NTDs) caused by blood flukes of the genus Schistosoma. There 
are 6 main species of Schistosoma that can infect humans, 
namely Schistosoma haematobium, S. mansoni, S. japonicum, S. 
mekongi, S. intercalatum, and S. guineensis. Schistosomiasis is 
estimated to affect over 220 million people globally, with an 
annual mortality rate of approximately 11 792.1 Sub-Saharan 
Africa bears the highest burden of the disease, with 90.6% of 
individuals requiring treatment.2,3

The World Health Organization (WHO) has targeted 
schistosomiasis for elimination as a public health problem 
by 2030.4 To achieve this goal, the WHO strategies include 
preventive chemotherapy of at-risk groups, increasing access 
to safe drinking water, and improved sanitation, hygiene 
education, environmental improvement and intermediate 
host control.2,3

Schistosomiasis is one of the NTDs that the Ethiopian 
Federal Ministry of Health has designated as a priority for 

control and elimination.5 According to a national survey of the 
country,6 265 districts are endemic for schistosomiasis, and 14 
million school-age children need regular deworming through 
mass drug administration (MDA) campaigns. Intestinal schis-
tosomiasis caused by S. mansoni is widely distributed in 
Ethiopia, including Addis Ababa,6,7 whereas UGS caused by S. 
haematobium has been known to occur in lower areas below 
800 m above sea level in Afar (Amibara district), Gambella 
(Abobo district ), Somalia (Afder Gode zone) and Benishangul 
Gumuz (Kurmuk district) regions.6-11 However, despite the 
high burden of UGS in Ethiopia, there is limited information 
on the community’s KAPs regarding the disease and its pre-
vention and control mechanisms.

MDA in Ethiopia was launched in 2015 to control hel-
minths infection-associated morbidity by reducing moderate-
to-heavy intensity infections. In addition, the NTD sector, 
which focuses on preventive treatment, and the Water 
Sanitation and Hygiene (WASH) sector have been established 
to break parasite transmission and reach elimination.6,12 
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Background: Knowledge about community awareness and practices related to a disease, among other things, helps to plan relevant 
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or another. Education status and history of having the infection were the key significant correlates of most KAPs variables.

Conclusion: Most of the community members had poor knowledge and attitudes about the mode of transmission and preventive meas-
ures of UGS. Thus, besides school-based mass drug administration (MDA), UGS control efforts in the region should incorporate health edu-
cation in conjunction with safe water supplies, and provision of sanitary facilities to effectively reduce the transmission of the disease.
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Although these interventions have been implemented in sev-
eral endemic areas, their coverage, effectiveness and sustaina-
bility are still uncertain and need to be evaluated. Similar to 
other schistosomiasis endemic areas in Ethiopia, Gambella is 
one of the Ethiopian regions where MDA is applied. It is 
essential to assess the community’s awareness, practices, and 
perceptions of the disease in order to evaluate the effectiveness 
of the control measures and to design complementary preven-
tion and control methods. No previous study has investigated 
KAPs of UGS at the community level in Abobo. Therefore, 
this study aimed to investigate KAPs of the community on 
schistosomiasis in the Abobo district, Gambella, Ethiopia.

Methods
Study area and population

The study was carried out among the Abobo community in 
Gambella Regional State, Southwestern Ethiopia. Abobo is 
located at 7°51′0″ North, 34°33′0″ East, and approximately 
822 km southwest of Addis Ababa (Figure 1). Its altitude 
ranges from 650 to 1337 m above sea level. According to 2022 
regional office demographic data, the population of the Abobo 
was 28 661, of whom 14 043 were males and 14 618 were 
females. The major economic activities of the community are 
agriculture and fishing. The Alwero River traverses Abobo 
Town and is used for washing clothes, bathing, occupational 
and recreational purposes.

As per the health authorities of Abobo, the implementation 
of school-based (MDA) for bilharzia, along with soil-trans-
mitted helminths, has been carried out annually since 2016, 
except for the first year of the COVID-19 pandemic.

Study design and sample size

A community-based cross-sectional study was conducted in 
August 2022 in the Abobo district, Gambella, Ethiopia. The 
sample size was determined using the formula n = (zα½)2 
p(1 − p)/d2,13 assuming a 95% confidence interval, marginal 
error (d) = 5%, and a proportion of 50%, was used since no simi-
lar study conducted in the community and 5% non-respondent. 
Accordingly, a total of 403 samples were taken.

Sampling procedure

Based on the endemicity to S. haematobium infection11,14 
and their reliance on the Alwero dam reservoir, Villages 5 
and 6 and Abobo town were chosen for the study. A random 
sampling technique with proportional allocation was used 
to select the households. House heads were interviewed  
in each house, and in the absence of the household head,  
an individual whose age was at least 12 years old was 
interviewed.

Data collection methods

Data were collected using a structured pretested self-adminis-
tered questionnaire. The questionnaire addressed demographic 
characteristics, the level of awareness, knowledge (symptoms, 
mode of transmission, prevention, and control), attitude, and 
practices toward schistosomiasis. Questionnaires were mainly 
structured questions with single or multiple responses, incor-
porating “I don’t know” and “other” options to reduce guessing 
and also supported by an open-ended question to capture par-
ticipants’ perspectives regarding the prevention and treatment 
of schistosomiasis. The questionnaire was developed in English, 
later translated into Amharic, and administered in Amharic 
and the local language, “Anuak language,” using trained per-
sons who speak the local language. In the course of the assess-
ment, direct observations were made concerning the open-water 
contact behavior of the inhabitants, the presence of Bulinus 
snails and human wastes by the dam side.

Data processing

A correct answer to a question was given one point and a wrong 
answer or a “do not know” response was given zero point. All 
correct points were then added up to get the total score, 
amounting to 24, 2, 2, and 5 points for knowledge, attitudes, 
treatment-seeking practice, and risky practice (open water con-
tact practice and urinating in an open field/bush/by open 
water), respectively.

Data analysis

The collected data were entered in Excel and analyzed using 
IBM SPSS version 23. Descriptive statistics was used to sum-
marize the data. A multivariable logistic regression was used to 
examine the associations of demographic factors and past 
infection with KAP variables. Odds ratios (OR) at 95% confi-
dence intervals (CI) were computed. A P-value of less than .05 
was considered statistically significant.

Ethical considerations

The study protocol was approved by the Institutional Review 
Board (IRB) of the Aklilu Lemma Institute of Pathobi
ology, Addis Ababa University (ALIPB IRB/13/2019/20). 
Permissions were also obtained from the Gambella Zone 
Health Bureau and the district authority. Participants in the 
study received detailed information about the research objec-
tives, potential benefits and risks, and procedures. To ensure 
their understanding and willingness to participate, written and 
verbal informed consent were obtained from participants. For 
participants under age 18, informed consent was also obtained 
from their parents/guardians.
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Results
Socio-demographic characteristics of the study 
participants

Among the 403 participants, 308 (76.4%) were males and 95 
(23.6%) were females. The survey involved conducting inter-
views with individuals present in the house during the research. 

It was noted that household heads, mostly men, were consid-
ered as the representatives, leading to a higher level of male 
participation in comparison to females. The participants ages 
ranged from 12 to 90 years, with a mean (SD) of 35.107 (11.88) 
and a median of 32.0. Of the 403 participants, 178 (44.2%) 
were farmers, while 136 (33.7%) were government or private 

Figure 1.  Map of Gambella, showing the study area.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 26 Jul 2024
Terms of Use: https://complete.bioone.org/terms-of-use



4	 Environmental Health Insights ﻿

employees. Additionally, 239 (59.3%) attended school either at 
the primary (57/23.8%), secondary (68/28.5%), or college/uni-
versity (144/60.3%) levels (Table 1).

Out of 298 residential houses visited, most (73.9%) were 
made of tin roofs, cement walls, and floors, while a smaller per-
centage (23.6%) had thatched roofs, mud walls, and floors. 

Around 376 participants (93.3%) had access to toilets, with 
290 (77.1%) having toilets in their own homes and 86 (22.9%) 
using public toilets. About 377 (93.5%) used public hand 
pumps for drinking water, while the remaining 6.5% relied on 
open water sources. More than 50% of households have a his-
tory of schistosomiasis affecting at least one of its household 
members (Table 1).

Urogenital schistosomiasis and mass drug 
administration (MDA) awareness

It was found that, out of 403 participants, 90.6% (365/403) 
were aware of schistosomiasis and for half of the participants 
(52.1%) a health institution was the main source of informa-
tion. Over 81% of the participants were aware of the MDA 
program and 66.5% admitted that children in their families 
had taken drugs from this program (Table 2).

Knowledge of symptoms and mode of transmission 
of schistosomiasis

Most participants (96%) who had heard about schistosomiasis 
were able to mention at least one symptom of UGS. The major 
symptom mentioned by the participants is bloody urine 
(81.9%), followed by a burning sensation during urination 
(13.4%). Regarding the transmission pathways, only 
107(28.7%) of the respondents knew skin penetration as a 
means of infection and only 71(19.5%) knew of snails role in 
the transmission. Over half of the participants (54.0%) 
responded that they didn’t know the involvement of the vector 
in the infectious process and 59.6% of respondents pointed 
out drinking unclean water as a way of getting an infection. 
Most participants recognize at least one way of open water 
contact activity leads to contracting the disease. However, only 
0.3% of participants knew that all forms of infested water con-
tact practice as a source of infection (Table 2).

Knowledge about prevention and control measures 
against schistosomiasis

Among those who stated that UGS is preventable (92.6%), the 
most frequently mentioned correct prevention or control meas-
ure was getting treatment (32.9%), followed by avoiding any 
open water contact behavior (26.8%), while 5.2% of respond-
ents misconceived the prevention mechanisms. On the other 
hand, modern medicine (going to a health facility and getting 
treatment) was the most noted cure option mentioned by the 
participants (84.2%). Only 2 participants mentioned treatment 
to all people (MDA), as a prevention strategy (Table 2).

Attitude and practices of participants toward 
schistosomiasis

Among the participants who were aware of schistosomiasis, 
nearly two-thirds (236/365), perceived UGS as a deadly 

Table 1.  Socio-demographic characteristics of the study participants in 
Abobo district, Gambella, Ethiopia.

Categories N (%)

Age 12-20 12 (3.0)

  21-30 176 (43.7)

  31-40 127 (31.5)

  41-50 63 (15.6)

  51-60 13 (3.2)

  >60 12 (3.0)

Sex Female 95 (23.6)

  Male 308 (76.4)

Education level

  Illiterate 164 (40.6)

  Primary level 57 (14.1)

  Secondary level 68 (16.9)

  College/university 114 (28.3)

Occupation Farmer 178 (44.2)

  Merchant 15 (3.7)

  Daily laborer 43 (10.7)

  Government/private 
employee

136 (33.7)

  Housewives 18 (4.5)

  Other 13 (3.1)

Drinking water source Pump water 377 (93.5)

  Open water 28 (6.5)

Housing conditions Grass roof, mud wall, 
and floor

95 (23.6)

  Tin roof, cement wall, 
and floor

298 (73.9)

  Other 10 (2.5)

Presence and use of 
toilet

Private toilet 290 (77.1)

  Public/communal toilet 86 (22.9)

  Nearby/dam/river/
bush/open field

31(7.7)

History of UGS Yes 302 (74.9)

  No 101 (25.1)
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Table 2.  Knowledge of participants on symptoms, transmission, 
prevention, and control mechanisms of Schistosomiasis, Abobo 
district, Gambella region, Ethiopia.

Knowledge area Response Number (%)

Have you ever heard 
about bilharzia?

Yes 365 (90.6)

  No 38 (9.4)

From where have you 
heard

Media (TV/radio/
magazine)

25 (6.8)

  Friends 56 (15.3)

  School 41 (11.2)

  Family 59 (16.2)

  Health institution 190 (52.1)

  Other 1 (0.3)

Symptomsa

  Bloody urine 298 (81.6)

  Stomach pain 17 (4.7)

  Burning/difficulty in 
urination

48 (13.2)

  Other symptoms 7 (2.0)

  I don’t ’know 4 (1.1)

Transmission routea

  Skin penetration 108 (26.8)

  Drinking 
contaminated water

222 (59.5)

  Othera 32 (8.6)

  I don’t know 12 (3.2)

What practices involving open water contact are schistosomiasis 
transmission routesa

  Washing clothes 35 (9.6)

  Crossing the river on 
barefoot

90 (22.3)

  Swimming 122 (33.4)

  Bathing 155 (42.5)

  Any open water 
contact

11 (3.0)

  I don’t know 3 (0.8)

  Othersb 9 (2.4)

Vector/intermediate host

  Mosquitoes 68 (18.6)

  House fly 31 (8.5)

  Snail 71 (19.5)

  I don’t know 197 (54.0)

Knowledge area Response Number (%)

Schistosomiasis is 
treatable

Yes 355 (97.3)

  No 10 (2.7)

Ways of treatmenta (N355)

  Traditional medicine/
treatment

18 (4.6)

  modern medicine 325 (84.2)

  Buying drugs from a 
pharmacy

42 (10.9)

  Other 1 (0.3)

Schistosomiasis is 
preventable

Yes 338 (92.6)

  No 27 (7.4)

Means of preventiona (N338)

  Getting treatment 120 (32.9)

  Health education 32 (8.8)

  Hygiene 58 (15.9)

  Avoid contact/use of 
open water

99 (26.8)

  Misconception 19 (5.2)

Heard about 
school-based MDA 
(N403)

Yes 327 (81.1)

  No 38 (18.9)

Children participate/
take drugs from MDA 
program (N403)

Yes 268 (66.5)

  No 97 (33.5)

Othera Ingesting spoiled food, contaminated soil and unhygienic hand.
Otherb Drinking dam/river water and nothing.
aMore than one answer is possible.

 (Continued)

Table 2.  (Continued)

disease, and half of the respondents only agreed urinating on 
exposed water as the origin of the infection (Table 3).

Regarding the risky behavior, out of the total of 403 partici-
pants, it was found that 347 (89%) respondents had swimming/
playing habits in open water, 357 (88.6%) respondents used dam 
water for domestic purposes (washing clothes or bathing) and 31 
(7.7%) respondents, used outdoor places, including by open 
water, as frequently means of urination and excretion.

The majority of respondents (86.1%) sought modern treat-
ment at the time of infection (Table 3).

Level of knowledge, attitude and risky practice

The mean score for knowledge was 8.19 out of 24 points, or 
34.1% level of knowledge, with a minimum score of 4 and a 
maximum score of 15. The most frequent score (mode) was 9. 
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The attitude mean score was 1.04 out of 2 points. The mean 
score on risky practice was 1.97 out of 5 points. Of the 403 
individuals, 324 (80.4%) were involved in at least 2 risky prac-
tices (ie, mode = 2).

Association of participant’s knowledge, attitudes and 
practices about schistosomiasis with their sex and age

Compared to female participants, male participants exhib-
ited a higher likelihood of being informed about 

schistosomiasis (P = .046) and a lower tendency to engage in 
indiscriminate urination or defecation (COR: 0.5, CI: 0.2-
0.9). However, male respondents demonstrated a proclivity 
for swimming or playing in open water (COR: 2.4, CI: 1.3-
4.4) and were less inclined to acknowledge that all forms of 
open water contact, including washing, swimming, bathing, 
and crossing the river barefoot, can lead to contracting the 
disease (COR: 0.2, CI: 0.1-0.8).

Participants with an age greater than 40 years were more 
likely to know snail as an intermediate host (COR: 2.5, CI: 
1.4-4.4) but less likely to perceive UGS as a fatal disease (COR: 
0.5, CI: 0.3-0.9), compared to study population less than or 
equal to 40 years of age.

Multiple logistic regression analyses showed that individu-
als over the age of 40 were found to be key predictors for know-
ing the snail as an intermediate host and for exhibiting less 
agreement about the fatality of the UGS; on the other hand, 
being male (sex) continued to be the primary indicator for lack 
of understanding about the risks associated with unsafe fresh-
water contact as a means of contracting the parasite (P < .05) 
(Table 4).

Association of participant’s knowledge, attitude and 
practices about schistosomiasis with their education 
and occupation status

Compared to non-educated participants, educated participants 
had a higher likelihood of recognizing painful urination (COR: 
3.8, CI: 1.7-8.3) as a symptom of UGS, as well as identifying 
swimming or playing in open water as an exposure factor 
(COR: 2.1, CI: 1.3-3.4), getting treatment (COR: 1.7, CI: 1.1-
2.6), and valuing health education (COR: 3.1, CI: 1.3-7.7) as a 
prevention measure.

Respondents with formal education are more likely to per-
ceive urinating in an open field, by bush, or near open water as 
a source of transmission (COR: 2.7, CI: 1.6-4.6) and they are 
also less likely to use dam water to wash clothes (COR: 0.6, CI: 
0.4-0.9) compared to non-educated ones.

On the other hand, working participants were 3 times more 
informed about MDA (COR: 3.0, CI:1.2-7.2) and schistoso-
miasis (COR: 3.8, CI:1.4-10.4), and know hematuria as a 
symptom (COR: 2.8, CI:1.2-6.5). Additionally, working indi-
viduals are less likely to engage in open defecation or urination 
(COR: 0.2, CI: 0.1-0.4) compared to non-working respond-
ents. In terms of attitudes, working people also perceive UGS 
as a potentially fatal disease (P < .05) in contrast to non-work-
ing people.

Multiple logistic regression analyses showed that formal 
education was a significant predictor for all associated factors 
(P < .05). Additionally, employment status remained a signifi-
cant factor for perceptions of UGS as a fatal disease and a 
reduced likelihood of engaging in unselective urination or def-
ecation (P < .05) (Table 5).

Table 3.  Attitude, risky and treatment-seeking practice of participants 
toward schistosomiasis, Abobo district, Gambella region, Ethiopia.

Variables Frequency Percent

UGS could kill (N = 365)

  Yes 236 64.7

  No 60 16.4

  I don’t know 69 18.9

Urinating in an open field or near open water is a means of 
transmission (N = 365)

  Yes 182 49.9

  No 114 31.2

  I don’t know 69 18.9

Risky practices (N 403)

Frequently used means of defecation/urination (N403)a

  Toilet 376 92.3

  Nearby, dam/river/bush/open field 31 7.7

Swimming habit in a river/dam water

  Yes always 114 32.9

  Yes sometimes 233 67.1

  No 56 13.9

Use of dam watera

  Bathing 147 36.5

  Swimming 64 15.9

 W ashing clothes 210 52.1

Health-seeking practice

Treatment preference among respondents, who have a history of 
infection (N264)a

  Traditional medicine 4 1.5

  Modern medicine 227 86.0

  Buying medicine from a pharmacy 34 12.8

  Other 2 0.8

Abbreviation: N, number of respondents.
aMore than one answer is possible.
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Table 4.  Multivariable analysis of participants knowledge, attitude and practice about schistosomiasis with respect to sex and age.

Variables Sex AOR (CI-95%) P-value Age AOR (CI-95%) P-value

  Female Male ⩽40 > 40

Have you ever heard about 
bilharzia

81 (85.3) 284 (92.2) .521 283 (89.9) 82 (93.2) .388

Heard about school based 
MDA (365)

70 (73.7) 245 (79.5) .841 243 (77.1) 72 (81.8) .691

Symptoms (365)

  Bloody urine 64 (67.4) 234 (76.0) .580 227 (72.1) 71 (80.7) .249

  Burning/painful urination 13 (13.7) 35 (11.4) .434 42 (13.3) 6 (6.8) .815

Mode of transmission (365)

 � Swimming/playing in 
open water

26 (27.4) 96 (31.2) .757 98 (31.1) 26 (29.5) .368

 �W ashing clothes in open 
water

13 (13.7) 22 (7.1) .343 31 (9.8) 7 (8.0) .782

  Bathing in open water 44 (46.3) 111 (36.0) 1.8 (1.1-2.9) .018 125 (39.7) 30 (34.1) .336

 � Crossing the river bare 
foot

23 (24.2) 67 (21.8) .349 70 (23.9) 21 (22.2) .858

 � Those who know all 
open-water contact 
practices

6 (6.3) 5 (1.6) 0.2 (0.1-0.8) .558 10 (3.5) 1 (1.4) .547

  Skin penetration 28 (29.5) 80 (26.0) .630 89 (28.3) 19 (21.6) .452

  Snail 17 (17.9) 54 (17.5) .584 45 (14.3) 26 (29.5) 2.3 (1.3-4.2) .007

Prevention and control (365)

  Getting treatment 28 (29.5) 92 (29.9) .328 91 (28.9) 29 (33.0) .117

  Health education 3 (3.2) 29 (9.4) .166 26 (8.3) 6 (6.8) .102

 � Keeping environmental 
and personal hygiene

15 (15.8) 43 (14.0) .601 46 (14.6) 12 (13.6) .864

 � Avoid contact/use of 
exposed/open water

18(18.9) 81 (26.3) .060 83 (26.3) 16 (18.2) .249

Risky practices (403)

 � Defecation/urination in 
an open field or near 
fresh water

12 (12.6) 19 (6.2) .521 4 (4.5) 27 (8.6) .213

 � Swimming habit in open 
water

73 (76.8) 274 (89) .050 267 (84.8) 80 (90.9) .153

 � Use of dam water for 
washing clothes

52 (54.7) 158 (51.3) .920 162 (51.4) 48 (54.5) .870

 � Use of dam water for 
bathing

35 (36.8) 112 (36.4) .820 118 (37.5) 29 (33.0) .891

 � Use of dam water for 
swimming

15 (15.8) 49 (15.9) .599 51 (15.1) 13 (17.2) .900

Attitude (365)

 � Schistosomiasis is a 
deadly disease

56 (58.9) 183 (59.4) .317 195 (61.9) 44 (50.0) 0.5 (0.3-1.0) .043

 � Urinating in an open field 
or near open water 
contributes to 
transmission

41 (43.2) 143 (46.4) .684 150 (47.6) 34 (38.6) .575

Abbreviation: AOR, adjusted for occupation status, education status, and history of schistosomiasis.
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Table 5.  Multivariate analysis of participants knowledge, attitude and practice about schistosomiasis with respect to education and occupation status.

Variables Education status AOR  
(CI-95%)

P-value Occupation status AOR  
(CI-95%)

P-value

  Educated Non-
educated

working Not 
working

Have you ever heard about 
bilharzia

219 (90.5) 146 (90.7) .461 348 (91.6) 17 (73.9) .143

Heard about school-based 
MDA (365)

184 (76.0) 131 (81.4) .769 302 (79.5) 13 (56.5) .087

Symptoms (365)

  Bloody urine 174 (71.9) 124 (77.0) .599 286 (75.3) 12 (52.2) .112

 � Burning/painful in 
urination

40 (16.5) 8 (5.0) 3.8 (1.6-8.8) .002 45 (11.8) 3 (13.0) .919

Mode of transmission (365)

 � Swimming/playing in 
open water

88 (36.4) 34 (21.1) 2.1 (1.3-3.6) .002 119 (31.3) 3 (13.0) .051

 �W ashing clothes in open 
water

21 (8.7) 14 (8.7) .930 34 (8.9) 1 (4.3) .151

 � Bathing in open water 90 (37.2) 65 (40.4) .761 147 (38.7) 8 (34.8) .716

 � Crossing the river barefoot 51 (21.1) 39 (24.2) .679 88 (23.2) 2 (8.7) .079

 � Those who know all 
open-water contact 
practices

8 (3.3) 3 (1.9) .685 11 (2.9) 0 (0.0) .998

  Skin penetration 71 (29.3) 37 (23.0) .198 99 (26.1) 9 (39.1) .288

  Snail 35 (14.5) 36 (22.4) .535 67 (17.6) 4 (17.4) .605

Prevention and control (365)

  Getting treatment 82 (33.9) 38 (23.6) 2.1 (1.3-3.4) .004 117 (30.8) 3 (13.0) .089

  Health education 26 (10.7) 6 (3.7) 3.1 (1.2-8.3) .023 31 (8.2) 1 (4.3) .901

 � Keeping environmental 
and personal hygiene

25 (10.3) 33 (20.5) 0.4 (0.2-0.8 .010 56 (14.7) 2 (8.7) .354

 � Avoid contact/use of 
exposed/open water

62 (25.6) 37 (23.0) .874 91 (23.9) 8 (34.8) .074

Risky practice (403)

 � Defecation/urination in 
an open field or near 
fresh water

18 (7.4) 13 (8.1) .173 24 (6.3) 7 (30.4) 0.2 (0.1-0.7) .012

 � Swimming habit in open 
water

209 (86.4) 138 (85.7) .283 329 (86.6) 18 (78.3) .678

 � Use of dam water for 
washing clothes

115 (47.5) 95 (59) 0.6 (0.4-0.9) .016 196 (51.6) 14 (60.9) .480

 � Use of dam water for 
bathing

101 (41.7) 46 (28.6) 1.7 (1.1-2.9) .015 137 (36.1) 10 (43.5) .489

 � Use of dam water for 
swimming

43 (17.8) 21 (13) .117 62 (16.3) 2 (8.7) .289

Attitude (365)

 � Schistosomiasis is a 
deadly disease

148 (61.2) 91 (56.5) .556 231 (60.8) 8 (34.8) 0.2 (0.1-0.7) .007

 � Urinating in an open field 
or near open water 
contributes to 
transmission

126 (52.9) 56 (34.8) 3.2 (1.8-5.8) .000 176 (46.3) 8 (34.8) 0.3 (0.1-0.9) .035

Abbreviation: AOR, adjusted for age, sex, history of schistosomiasis.
Working group: farmers, merchants,employees and daily laborer.
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Association of participants knowledge, attitude 
and practices about schistosomiasis with a history of 
schistosomiasis

Participants with a history of UGS were found to have a higher 
likelihood of being aware of schistosomiasis (COR: 5.5, CI: 
2.7-11.6) and MDA (COR: 3.6, CI: 2.1-6.0) compared to 
those without a history of UGS. Additionally, they exhibited 
better knowledge regarding hematuria (COR: 2.4, CI: 1.5-
3.8), snails (COR: 2.2, CI: 1.2-4.1), and the importance of 
avoiding unsafe water (COR: 1.6, CI: 1.0-2.6). On the other 
hand, individuals who had been infected with UGS were less 
likely to agree that indiscriminate urination in open water con-
tributes to the spread of schistosomiasis. Furthermore, they 
were more likely to swim or play in open water (COR: 6.3, CI: 
3.4-11.7) than their counterparts.

In Multiple logistic regression analyses, past infection his-
tory continued to be significantly predictive for all factors, as it 
was in one-to-one analysis (P < .05) (Table 6) (Additional 
File.1). Participants who had a history of schistosomiasis 
showed higher odds of hearing about schistosomiasis (AOR: 
3.6, CI: 1.6-8.0) and MDA (AOR: 2.4, CI: 1.4-4.2); knowing 
about hematuria as a symptom (AOR: 1.8, CI: 1.0-3.0) and 
avoiding unsafe water (AOR: 1.9, CI: 1.0-3.3) as prevention 
mechanisms, in comparison to those without any previous 
infection history.

Discussion
A detailed understanding of the factors affecting community 
members’ knowledge, perceptions, and preventative and control 
practices is crucial for effective and long-term disease control.15 
Community-based research is essential in developing a strong 
foundation for successful interventions against schistosomia-
sis.2 Therefore, we looked at the specific knowledge or needs of 
the community in relation to UGS. Our study offers important 
insights into the KAPs of the community in Abobo, one of the 
UGS endemic areas in Ethiopia, with prevalence ranging from 
22.2% to 35.9%.11,14 Our study revealed that the community 
had a high level of awareness but a low level of knowledge, 
attitude and practices regarding UGS.

The level of prior knowledge pertaining to schistosomia-
sis among community members was found to be high 
(90.6%). The awareness level of schistosomiasis in our study 
area was higher than in some other regions of Ethiopia, such 
as Benishangul Gumuz,16 where the disease is prevalent but 
not recognized by the community. This finding aligns with 
other studies conducted in Africa,17-22 which have also exam-
ined community-level knowledge regarding schistosomiasis. 
Furthermore, a significant proportion of the study partici-
pants (81.1%) demonstrated the ability to recognize hematu-
ria as a primary symptom of UGS. The observed high level 
of prior awareness and familiarity with bloody urine in this 
study might be explained by past infection history, as it was 
found to be a significant contributor (P < .05) to hearing and 
knowing the symptoms of UGS.

On the other hand, the participants’ level of knowledge 
regarding S.haematobium transmission was inadequate. They 
were unaware of how the parasite enters the body, the role of 
snails in the disease’s lifecycle, and how unsafe contact and 
unhygienic activities in freshwater can lead to the disease. 
These knowledge gaps were also identified in previous studies, 
such as in Gabon,18 where the mode of transmission was not 
identified despite high awareness and recognition of hematuria 
as a symptom. Similarly, in South Africa, Sacolo-Gwebu et al20 
reported that respondents had the least recognition of the 
transmission cycle, despite a higher level of awareness and 
knowledge of the symptoms of schistosomiasis. The lack of 
knowledge regarding the transmission pathways of UGS could 
potentially increase exposure and transmission of the parasite, 
leading to higher infection and morbidity rates within the 
community.

It was also noted that there was insufficient knowledge and 
attitude toward the prevention methods of UGS. This included 
inadequate awareness about maintaining environmental 
hygiene (15.9%), avoiding open water contact (26.8%), and 
failure to recognize open-air urination as a potential source of 
water contamination (49.6%). Other studies on KAPs related 
to schistosomiasis also identified this lack of comprehension 
despite a high level of awareness.19,22-24 It is crucial to address 
this issue as without comprehensive knowledge, the infection 
will persist and hinder effective control of schistosomiasis.20 To 
improve the knowledge level of prevention and control meas-
ures against UGS, it is essential to provide more health educa-
tion and promotion activities, such as community meetings, 
radio programs, posters, and leaflets, that emphasize the role of 
skin penetration, snail vector, and MDA in the transmission 
and prevention of the disease.

Furthermore, as seen in other studies,18,20,24-28 drinking con-
taminated water is misunderstood as a mode of transmission, 
and avoiding it is thought to be a means of prevention. Some 
participants also believed that removing stagnant water, avoid-
ing sunlight exposure, and minimizing contact with infected 
individuals could effectively prevent the spread of the disease. 
These misconceptions and inadequate understanding of the 
prevention and transmission cycle of the disease highlight a 
lack of health education and promotion of preventive measures 
in the research area.

Even though our data showed the community’s primary 
drinking water sources are public hand pumps, for other essen-
tial activities such as washing, bathing and recreational pur-
poses such as swimming and playing, the community relies on 
dam/river water, as previously reported.29 Additionally, a con-
siderable number of participants frequently practice open-air 
urination and defecation, which could lead to the persistence of 
schistosomiasis in the area. Hence, it is imperative to develop 
integrated control strategies to break the transmission cycle 
effectively.3

Interestingly, the study participants had appreciable health-
seeking practices, as more than 81% sought out medical 
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treatment at the time of infection. Similar trends were reported 
in Yemen25 and Gabon18, as 81.1% and 78.2% of participants 
sought medical care in health institutes, respectively. Our anal-
ysis of respondents attitudes about the disease also revealed 
that 65% of them thought UGS to be a fatal disease, which 
likely contributes to their inclination to seek treatment in 
healthcare facilities. This practice and attitude are highly ben-
eficial and should be encouraged to interrupt transmission and 
prevent the occurrence of complications.24

Moreover, the present study showed a significant level of 
public awareness regarding school-based MDA, as 81.1% of 
participants exhibited familiarity with the initiative. This sur-
passes the awareness reported by Assefa et  al16 in the 
Benishangul Gumuz region of Ethiopia. Additionally, two-
thirds of the study participants acknowledged that their fami-
lies had received drugs through this program, which is also 
higher than the reported rates of praziquantel drug distribution 
in Mozambique (9%)17 and Gabon (10%).18 This observation 
may show a more effective advocacy of the program in the area 
and/or could be attributed to consistent MDA campaigns con-
ducted over the years.

In relation to factors associated with KAP variables, persons 
who were formally educated demonstrated greater awareness 
of symptoms (such as dysuria), prevention methods (such as 
receiving treatment and health education), and risky behaviors 
(such as swimming or playing in exposed waters). Additionally, 
they also acknowledged that urinating or defecating near water 
sources could contribute to the transmission of the disease. 
This highlights the importance of education in equipping 
communities with the necessary knowledge and attitudes 
toward the disease.27 This is consistent with findings from a 
study conducted in Yemen,25 where respondents’ knowledge of 
various KAP variables was strongly correlated with their edu-
cational attainment. Similarly, in Nigeria,28 individuals with 
formal education exhibited greater awareness of contaminated 
water as a source of schistosomiasis and deworming as a pre-
ventative measure. Additionally, Koffi et al24 found that partici-
pants with higher levels of education were more knowledgeable 
about burning urination as a symptom and the risks of swim-
ming in rivers. On the other hand, gender was only associated 
with having less knowledge about open water contact as a 
means of contracting the disease, as male respondents were less 
knowledgeable than female respondents (P < .05). This may 
also explain why males engage more in swimming or playing 
habits in freshwater than female participants, as knowledge is 
the foundation and a key factor influencing people’s attitudes 
and practices.30 Similarly, a previous study conducted near 
Alwero Dam reported that males tended to have more frequent 
contact with freshwater than females.29 Age, occupation, and 
infection history were also factors that influenced participants 
knowledge, perception, and risky or safe practices in the 
research region, consistent with previous studies.23,28

Understanding the dynamic interaction of diverse factors in 
varying contexts is a complex task,15 nevertheless, this study 

enabled us to identify both protective and risk factors associ-
ated with KAPs regarding UGS. This understanding of the 
health behavior of the target population holds the potential for 
informing the development of future interventions, particularly 
the creation of appropriate educational messages tailored to the 
community.

Study limitations

Given that the study was conducted as a cross-sectional anal-
ysis, causal inferences could not be made from the results 
reported.

Conclusion
Despite the fact that most study participants had heard of 
schistosomiasis, knowledge among participants regarding the 
disease’s transmission mechanisms and methods of prevention 
and control were inadequate, and the majority of participants 
also engaged in risky practices that would expose them to the 
infection and contribute to the spread of UGS in the district. 
The lack of wells-equipped pumps in every household and 
alternative water sources for their domestic uses, certainly 
forced the community to be exposed to snail-infested water. 
Therefore, to effectively limit the unsafe practices, availing an 
additional water source and improving sanitation and hygiene 
(WASH) should be a priority and strengthen in the region. In 
addition, health education and community dialog should be 
organized in the region to dispel misconceptions about the 
prevention and control measures of UGS. Therefore, besides 
MDA, multifaceted approaches addressing both infrastructure, 
health education and community engagement will be essential 
to reduce ongoing UGS transmission in this population.

Acknowledgements
We are grateful to the Abobo district administrations for pro-
viding the required information. We also want to express our 
gratitude to Mr. Bekegna Samson and Mrs. Zenebech Alname 
for facilitating the data collection, as well as to all of the study 
communities’ residents for their cooperation and involvement.

Author Contributions
TM and BE conceived the study. TM analyzed the data and 
wrote the first draft, BE, YN, AD, AM, and MA reviewed the 
manuscript and all authors approved the final version of the 
manuscript.

Availability of Data and Materials
The corresponding author will provide the dataset used in the 
current study upon reasonable request

Ethical Approval and Consent to Participate
The study protocol was approved by the Institutional Review 
Board (IRB) of the Aklilu Lemma Institute of Pathobiology, 
Addis Ababa University (ALIPB IRB/13/2019/20). Permission 
was obtained from the Gambella Zone Health Bureau and the 

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 26 Jul 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Mohammed et al	 11

respective district authority. Participants were informed about 
the objective of the study and written and verbal informed con-
sent was obtained from the participants. For participants under 
the age of 18 informed consent was obtained from a parent and/
or legal guardian.

Consent for Publication
Not applicable.

ORCID iD
Tigist Mohammed  https://orcid.org/0000-0002-1230- 
594X

Supplemental Material
Supplemental material for this article is available online.

References
	 1.	 World Health Organization. Schistosomiasis: key facts. 2023. Accessed 

December 13, 2023. https://www.who.int/news-room/fact-sheets/detail/
schistosomiasis

	 2.	 WHO. Guideline on control and elimination of human schistosomiasis [Inter-
net]. World Health Organization. 2022.

	 3.	 WHO. Schistosomiasis and soil-transmitted helminthiases: progress report, 
2021. Weekly epidemiological record. World Health Organization. 2022. 
https://www.who.int/publications/i/item/who-wer9748-621-632

	 4.	 Casulli A. New global targets for NTDs in the WHO roadmap 2021-2030. PLoS 
Negl Trop Dis. 2021;15:e0009373.

	 5.	 Mengitsu B, Shafi O, Kebede B, et al. Ethiopia and its steps to mobilize resources 
to achieve 2020 elimination and control goals for neglected tropical diseases: spi-
der webs joined can tie a lion. Int Health. 2016;8:i34-i52.

	 6.	 Leta GT, Mekete K, Wuletaw Y, et al. National mapping of soil-transmitted  
helminth and schistosome infections in Ethiopia. Parasit Vectors. 2020;13:437.

	 7.	 Deribe K, Meribo K, Gebre T, et al. The burden of neglected tropical diseases 
in Ethiopia, and opportunities for integrated control and elimination. Parasit 
Vectors. 2012;5:240.

	 8.	 Degarege A, Mekonnen Z, Levecke B, et al. Prevalence of Schistosoma hae-
matobium infection among school-age children in Afar area, northeastern 
Ethiopia. PLoS One. 2015;10:e0133142.

	 9.	 Negussu N, Wali M, Ejigu M, et al. Prevalence and distribution of schistoso-
miasis in Afder and Gode zone of somali region, ethiopia. J Glob Infect Dis. 
2013;5:149-152.

	10.	 Mohammed T, Hu W, Aemero M, Gebrehiwot Y, Erko B. Current status of 
urinary schistosomiasis among communities in Kurmuk District, western 
Ethiopia: prevalence and intensity of infection. Environ Health Insights. 
2023;17:11786302231172323.

	11.	 Geleta S, Alemu A, Getie S, Mekonnen Z, Erko B. Prevalence of urinary schis-
tosomiasis and associated risk factors among Abobo primary school children in 
Gambella Regional State, southwestern Ethiopia: a cross sectional study. Parasit 
Vectors. 2015;8:215.

	12.	 Negussu N, Mengistu B, Kebede B, et al. Ethiopia schistosomiasis and soil-
transmitted helminthes control programme: progress and prospects. Ethiop Med 
J. 2017;55:75-80.

	13.	 Charan J, Biswas T. How to calculate sample size for different study designs in 
medical research? Indian J Psychol Med. 2013;35:121-126.

	14.	 Deribew K, Yewhalaw D, Erko B, Mekonnen Z. Urogenital schistosomiasis 
prevalence and diagnostic performance of urine filtration and urinalysis reagent 
strip in schoolchildren, Ethiopia. PLoS One. 2022;17:e0271569.

	15.	 Manderson L, Aagaard-Hansen J, Allotey P, Gyapong M, Sommerfeld J. Social 
research on neglected diseases of poverty: continuing and emerging themes. 
PLoS Negl Trop Dis. 2009;3:e332.

	16.	 Assefa A, Erko B, Gundersen SG, Medhin G, Berhe N. Low awareness and 
common misconceptions about schistosomiasis in endemic lowland areas in 
western Ethiopia: a mixed-methods study. BMC Public Health. 2021;21:1064.

	17.	 Rassi C, Kajungu D, Martin S, et al. Have you heard of schistosomiasis? Knowl-
edge, attitudes and practices in Nampula Province, Mozambique. PLoS Negl 
Trop Dis. 2016;10:e0004504.

	18.	 Dejon-Agobé JC, Zinsou JF, Honkpehedji YJ, et al. Knowledge, attitudes and 
practices pertaining to urogenital schistosomiasis in Lambaréné and surround-
ing areas, Gabon. Parasit Vectors. 2021;14:486.

	19.	 Nenzhelele F, Anyanwu FC, Ramoteme M, et al. A quantitative assessment of 
the level of knowledge, attitude and practices of farmworkers regarding schisto-
somiasis in a rural community in South Africa. Afr J Prim Health Care Fam Med. 
2020;12:e1-e8. doi:10.4102/phcfm.v12i1.2098

	20.	 Sacolo-Gwebu H, Kabuyaya M, Chimbari M. Knowledge, attitudes and prac-
tices on schistosomiasis and soil-transmitted helminths among caregivers in 
Ingwavuma area in uMkhanyakude district, South Africa. BMC Infect Dis. 
2019;19:734.

	21.	 Kabatereine N, Fleming F, Thuo W, et al. Community perceptions, attitude, 
practices and treatment seeking behaviour for schistosomiasis in L. Victoria 
islands in Uganda. BMC Res Notes. 2014;7:900.

	22.	 Sacolo H, Chimbari M, Kalinda C. Knowledge, attitudes and practices on schis-
tosomiasis in sub-Saharan Africa: a systematic review. BMC Infect Dis. 
2018;18:46.

	23.	 Angelo T, Kinung'hi SM, Buza J, et al. Community knowledge, perceptions 
and water contact practices associated with transmission of urinary schistoso-
miasis in an endemic region: a qualitative cross-sectional study. BMC Public 
Health. 2019;19:703.

	24.	 Koffi AJD, Doumbia M, Fokou G, et al. Community knowledge, attitudes and 
practices related to schistosomiasis and associated healthcare-seeking behav-
iours in northern Côte d'Ivoire and southern Mauritania. Infect Dis Poverty. 
2018;7:70.

	25.	 Sady H, Al-Mekhlafi HM, Atroosh WM, et al. Knowledge, attitude, and prac-
tices towards schistosomiasis among rural population in Yemen. Parasit Vectors. 
2015;8:436.

	26.	 Yirenya-Tawiah DR, Ackumey MM, Bosompem KM. Knowledge and aware-
ness of genital involvement and reproductive health consequences of urogeni-
tal schistosomiasis in endemic communities in Ghana: a cross-sectional study. 
Reprod Health. 2016;13:117.

	27.	 Mutsaka-Makuvaza MJ, Matsena-Zingoni Z, Tshuma C, et al. Knowledge, 
perceptions and practices regarding schistosomiasis among women living in a 
highly endemic rural district in Zimbabwe: implications on infections among 
preschool-aged children. Parasit Vectors. 2019;12:458.

	28.	 Dawaki S, Al-Mekhlafi HM, Ithoi I, et al. The Menace of schistosomiasis in 
Nigeria: knowledge, attitude, and practices regarding schistosomiasis among 
rural communities in kano State. PLoS One. 2015;10:e0143667.

	29.	 Deribew K, Erko B, Tiku Mereta S, Yewhalaw D, Mekonnen Z. Assessing 
potential intermediate host snails of urogenital schistosomiasis, human water 
contact behavior and water physico-chemical characteristics in Alwero Dam 
Reservoir, Ethiopia. Environ Health Insights. 2022;16:11786302221123576.

	30.	 Guang H, Jing X, Chun-Li C, et al. Challenges and strategies of health educa-
tion and health promotion in stage of schistosomiasis elimination. ZhongguoXue 
Xi Chong Bing Fang ZhiZaZhi. 2018;30:117-120.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 26 Jul 2024
Terms of Use: https://complete.bioone.org/terms-of-use

https://orcid.org/0000-0002-1230-594X
https://orcid.org/0000-0002-1230-594X
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
https://www.who.int/publications/i/item/who-wer9748-621-632

