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Abstract

Background

A clear understanding of the knowledge, attitudes and practices (KAP) of a particular com-
munity is necessary in order to improve control of human African trypanosomiasis (HAT).
New screening and diagnostic tools and strategies were introduced into South Sudan, as
part of integrated delivery of primary healthcare. Knowledge and awareness on HAT, its
new/improved screening and diagnostic tools, the places and processes of getting a confir-
matory diagnosis and treatment are crucial to the success of this strategy.

Methodology

A KAP survey was carried out in Yei County, South Sudan, to identify gaps in community
KAP and determine the preferred channels and sources of information on the disease. The
cross-sectional KAP survey utilized questionnaires, complemented with key informant inter-
views and a focus group discussion to elicit communal as well as individual KAP on HAT.

Findings

Most (90%) of the respondents had general knowledge on HAT. Lower levels of education,
gender and geographic locations without a history of HAT interventions were associated
with incorrect knowledge and/or negative perceptions about the treatability of HAT. Symp-
toms appearing in the late stage were best known. A majority (97.2%) would seek treatment
for HAT only in a health centre. However, qualitative data indicates that existing myths circu-
lating in the popular imagination could influence people’s practices. Seventy-one percent of
the respondents said they would offer social support to patients with HAT but qualitative
data highlights that stigma still exists. Misconceptions and stigma can negatively influence
the health seeking behaviour of HAT cases. In relation to communication, the top preferred
and effective source of communication was radio (24%).
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Conclusion

Gaps in relation to KAP on HAT still exist in the community. Perceptions on HAT, specifically
myths and stigma, were key gaps that need to be bridged through effective education and
communication strategies for HAT control alongside other interventions.

Author summary

Misconceptions about sleeping sickness, a neglected tropical disease transmitted by tsetse
flies, can be a hindrance to effective implementation of control interventions especially in
the face of accelerating work to eliminate the disease. Understanding community knowl-
edge, attitudes and practices about sleeping sickness is important in developing appropri-
ate material for educating and sensitizing communities at risk of the disease. We
conducted a study to establish community knowledge, attitudes and practices, including
preferred channels of disseminating sleeping sickness information. Despite the fact that
the community in Yei County knew about the disease, existing myths and stigma have the
potential of influencing their health seeking behaviour.

The radio, community health workers and village elders were the most preferred
sources of sharing information with the community. There is need to develop education
and awareness material to address issues of existing myths, potential stigma, treat ability
of HAT, importance of testing and treatment, as well as provide information on the new/
improved testing and treatment approaches for HAT. In addition, this should be provided
through use of preferred and trusted sources of information dissemination, which is criti-
cal in uptake of HAT control, management and prevention activities.

Introduction

Human African trypanosomiasis (HAT), also known as sleeping sickness, is a parasitic
neglected tropical disease of public health significance that mostly afflicts poor populations in
endemic areas of rural Africa [1]. It is caused by two species of Trypanosoma: T. brucei rhode-
siense, mostly found in eastern and southern Africa and causes the acute form of the disease,
and T.b. gambiense, found in west and central Africa, and causes the chronic form of the dis-
ease. The disease occurs in two stages, early and late, and if not diagnosed early, affects the cen-
tral nervous system causing severe neurological disorders, which can subsequently lead to
death [2]. During the past decade, the number of HAT cases reported to the World Health
Organization (WHO) per year has been falling progressively, arising from a concerted cam-
paign to control the disease at international and country levels[3]. South Sudan is one of the
countries that is still reporting cases of HAT [1]. According to [4],the disease is endemic in the
southern and southwestern regions of South Sudan, near the borders with Uganda, the Demo-
cratic Republic of the Congo (DRC) and the Central African Republic (CAR). In the years
2011 and 2012, the number of cases reported in South Sudan was 272 and 317 respectively,
which was the third highest behind the DRC and CAR [5]. Recurrent outbreaks of the disease
in this country have been attributed to reduced control measures and/or socio-political crisis
[6]. About 250,000 kmZin South Sudan is infested with the tsetse fly vector, with about 1-2 mil-
lion people at risk of HAT. Glossina fuscipes fuscipes is the sole vector for HAT in the three
Equatoria States; Eastern Equatoria State, Central Equatoria State and Western Equatoria
State. Yei county is one of the 10counties in Central Equatoria State and among the nine that
are endemic for HAT[6].
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Over the years, HAT activities in South Sudan were mainly carried out by NGOs but after
2006, when the numbers of new cases begun to decrease, most NGOs stopped or reduced their
HAT related activities. This was due to difficulties in securing funding for what was no longer
perceived as a serious problem [6, 7]. Currently a project in South Sudan has brought together
the Government of South Sudan, Malteser International and Foundation for Innovative New
Diagnostics (FIND), to intensify surveillance and control of HAT in the country in a sustain-
able manner, through the introduction and use of new screening and diagnostic tools and
strategies as part of an integrated delivery of primary healthcare[8].The HAT rapid diagnostic
test (RDT) is part of the new screening and diagnostic tools for HAT. If one tests HAT RDT
positive, they are referred to the nearest facility for parasitological confirmation, including
microscopy. If found positive by microscopy, the patient is staged and treated for HAT [9].
Besides availability of new screening and diagnostic tools, well-trained staff and well-equipped
health centers, accurate diagnosis and early identification of cases also depends on other com-
munity aspects, including knowledge, attitudes and practices (KAP).A study in north western
Uganda recommended that the success of community-based interventions against tsetse
depend on early engagements with communities and carefully designed sensitization cam-
paigns that reach all communities [10].An understanding of community KAP therefore has
relevance for disease control programmes and has been instrumental in revealing the level of
knowledge, and misconceptions or misunderstandings, that could present obstacles to control
intervention activities and potential barriers to behaviour change[11]. They help to suggest
intervention strategies that reflect specific local circumstances and the cultural factors that
influence them, and plan activities that are suited to the respective population involved [12].

Knowledge, attitudes and practices surveys are frequently used in health-seeking behaviour
research with knowledge being assessed in order to see how far community knowledge corre-
sponds to biomedical concepts[12]. A limitation in these kinds of studies is that other types of
knowledge tend to be highly neglected with very little information being sought on knowledge
about the health system [13]. Further, attitudes are never easy to obtain from such a survey
while questions on practices are usually hypothetical, hence hardly permitting statements
about actual practices or taking into consideration underlying contextual factors, hence affect-
ing their reliability[14]. Besides the limitations of KAP surveys, they are very useful for assess-
ing distribution of community knowledge in large-scale and for evaluating changes in
knowledge after education and media campaigns. They permit rapid assessments, yielding
quantitative data, and are therefore a cheap way to gain quick insights into main knowledge
data[13].

Combining both qualitative and quantitative methods can address some of the limitations
of each method (eg qualitative methods can help identify potential respondent bias present in
KAP and inappropriate framing of questions, while quantitative surveys can collect data at
scale). Both qualitative and quantitative studies play a role in highlighting information on com-
munity knowledge, perceptions and acceptance of HAT related control interventions. Qualita-
tive studies on HAT in Uganda, South Sudan and the DRC have been useful in highlighting
the importance of understanding community attitudes and perceptions in effective engage-
ment in HAT interventions [10, 15,16].Similarly, a number of surveys on community’s KAP
on HAT have been carried out in various endemic countries, including Tanzania [17], the
DRC [18] and Nigeria[19]. These studies highlight people’s knowledge about cause, symptoms
and prevention of HAT, people’s beliefs about the disease and where they would seek for treat-
ment. They also highlight the notion that knowledge about tsetse and HAT can help commu-
nities understand and support tsetse and HAT control interventions. Given that there is a
dearth of KAP studies in South Sudan, this survey sought to establish gaps in KAP of the com-
munity in Yei county in relation to HAT, and to identify the preferred channels and sources of

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006826 October 1, 2018 3/20


https://doi.org/10.1371/journal.pntd.0006826

@' PLOS NEGLECTED
2 : TROPICAL DISEASES Knowledge, attitude and practices of human African trypanosomiasis

information for HAT. The aim was to gather relevant information that would be used to
develop an effective communication strategy and community awareness programme, through
information education and communication (IEC) campaigns to run alongside the passive
screening and diagnosis strategy recently introduced in the country.

Methods
Ethical statement

Ethical clearance for this study was granted by the Ministry of Health, Republic of South
Sudan before commencement of activities. Prior to the interviews and discussions, all the eligi-
ble participants were consented individually. At that time the objectives, procedures, benefits
and discomforts of the study were explained and they were assured of confidentiality. Their
voluntary participation was recorded through a thumb print or signature before the interviews
were conducted.

Study area

Yei county is located southwest of Juba, South Sudan and lies close to the border of Uganda
and the Democratic Republic of Congo (DRC). It has an area of 6,730 km?is administratively
divided into five payams, including Yei town, Otogo, Lasu, Mugwo and Tore. It is further
divided into 22 Bomas and 100 villages, and has 31 health facilities and 74 educational facilities.
The 2015-2020 projections indicate the human population of Yei county to be about 267,656,
with 33,393 households [20]. The majority socio-linguistic groups are the Kakwas followed by
Bari. Others include Avukaya, Pojulu, Kuku, Mundu and Keliko. The area receives adequate
rainfall all year round and is suitable for food and cash crop farming. The main occupations of
the inhabitants include farming, livestock farming and fishing. This social survey was carried
out from 17" November to 9™ December, 2015.

Study design and data collection methods

The baseline KAP survey (hereafter referred to as survey)reported here involved a cross-sec-
tional descriptive research design utilising mixed methods, whose unit of analysis was the indi-
vidual participant. Each of the five payams (districts) in Yei county were included in the
sample. Smaller units, that is, the boma/village in each of the payams, formed the units from
which systematic sampling of households took place. According to Raosoft 2004, a sample size
of 560 respondents was envisaged, given a confidence level of 95%, an error margin of 4.08%
and a response distribution of 50%. However, the sample size was increased to 610 to ensure
that all the bomas were included. The questionnaires were administered proportionately in
five main payams, including Lasulll (18.4%), Yei town 166 (27.5%), Mugwo79 (13.1%),
Otogo156 (25.9%) and Tore 91 (15.1%) respectively. A total of 610 respondents across the
payams were randomly sampled and interviewed using the structured questionnaires which
were proportionately distributed to the various payams then to the bomas and villages. The
sampling ensured that all the villages were represented. Households were selected from a ran-
dom starting point and household members, either male or female, who consented to be inter-
viewed, were selected. Sampling of males and females were alternated to ensure an almost
equal representation of both. Both male and female respondents, aged between 18 and 90
years, participated in the study. To complement and contextualize the KAP survey, eight in-
depth interviews were held with key informants in charge of HAT related activities from differ-
ent health facilities, who also happened to have participated in past sleeping sickness pro-
grammes. Out of the eight, three of them were former sleeping sickness patients and one had a
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spouse who had recently been diagnosed with HAT. The purpose of interviewing them was to
explore their perspective of community KAP and their individual opinions and experiences
(past and present) with HAT. One focus group discussion (FGD) was held with nine male dis-
cussants from one of the payams (Otogo). The participants included those who had tested pos-
itive with the HAT rapid diagnostic test (RDT), but had not gone for confirmatory testing.
This category of discussants was chosen to try and get their perceptions about HAT and the
current diagnostic and treatment interventions as well as the challenges they face in complet-
ing the referral process for HAT diagnosis. After the interviews, the participants of the FGD
were linked with the head of the Yei county health department to ensure they underwent the
HAT confirmatory tests. The aim of the FGD was to explore participant’s opinions and experi-
ences with HAT and its past and current interventions. We had envisaged to have more than
one FGD but it became a challenge to get the category of people we were keen on having dis-
cussions with, coupled with the long distances on rough terrain, and hence we focused more
on the key informants who were easier to access.

Before initiation of the study, the study team had a meeting with the Yei county administra-
tion team to introduce the study and plan how to conduct the baseline surveys, including
mobilizing and sensitizing the community about the study. Research supervisors and assistants
were recruited from the community and taken through a one-day training on the basics of
conducting the research, including sampling and how to administer the questionnaires. Role
plays were carried out to help the research assistants familiarize with the questions in the tool.
The questions on attitude using the likert scale gave some research assistants challenges but we
managed to put a lot of emphasis in the training on these questions, as well as reviewed all the
filled-in questionnaires to clarify any anomalies. Structured questionnaires, composed mainly
of closed ended questions focusing on the tsetse and sleeping sickness situation in the study
area, and on participants’ awareness, attitudes and practices about symptoms of sleeping sick-
ness, its transmission, diagnosis and management, were administered to all participants. The
questionnaires were in English but were translated to the respondents verbally during the
interviews. Respondents were asked questions from the questionnaire without having the
choices read to them and the research assistants recorded the answers given based on the listed
choices. The questionnaire was structured to allow for ease of administration and analysis.
However, it had an option of recording anything that did not fall in the given choices, under
the category “other” including also a few open ended questions. The questionnaire was based
on four main themes, including (1) level of knowledge and awareness about HAT, (2) attitudes
and perceptions about HAT, (3) health seeking behavior in relation to HAT, and (4) sources of
information about HAT. The theme on health seeking behavior was a hypothetical question
given that not all respondents would have experienced HAT. However their responses gave
indications of community health behaviour. Given that communication plays a vital role in
health campaigns to create awareness, increase knowledge and skills about health conditions
and initiate the uptake of health services, it was therefore necessary to also establish the pre-
ferred sources and effective channels of communication in the community. The FGDs/key
informant interviews were conducted by the first author who is trained in qualitative method-
ologies while the second author, with training in community public health and work experi-
ence in the study area, recorded the notes. The key informant interviews and FGD were
conducted in English but a translator helped with translation when necessary. The key themes
in the FGD and key informant interviews included: historical perspectives of HAT including
myths, common signs and symptoms of the disease, perceptions about HAT, its patients and
preferred channels of information dissemination to the community.

Seven out of 610 questionnaires were excluded from the analysis of quantitative data
because they were incomplete. Analysis was run on 603 questionnaires which were initially
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sorted and cleaned and entered in the statistical package for social sciences (SPSS). Descriptive
statistics was used to analyse the data using frequencies and percentages. In the analysis,
responses related to options that were true of HAT were considered as correct responses,
hence indicative of good knowledge of HAT, while responses that were not true of HAT were
considered incorrect hence indicative of a gap in knowledge about that specific component.
Qualitative data from the FGD and the key informant interviews were analysed using a deduc-
tive approach based on already identified themes. Notes from the qualitative data were orga-
nized and summarized according to the identified themes and presented in the form of quotes
to contextualize the quantitative data.

Results
Socio-demographic profile
Out of 603 respondents who participated in the study, 332 (55%) were male and 271 (45%)

female, 419 (70%)were between 21 to 50 years old, most (79.6%) had attained a primary level
education and below and were mainly crop farmers (75%) (Table 1).

Knowledge, attitudes and perceptions about human African
trypanosomiasis

Detailed aspects of knowledge about HAT among the communities in Yei are as shown in
Table 2. Human African trypanosomiasis in this community, depending on one’s ethnic back-
ground, is known as “ponge” in Kakwa language and “ayanlototo” or “gilolototo” in Bari lan-
guage. These literally translate to “the disease of sleeping” or “sleeping sickness”. Most (99%) of
the 603 respondents had heard about HAT. Although more than three quarters(85.7%)

Table 1. Socio-demographic characteristics of respondents.

Frequency (n = 603) Percentage
Age
18-20 34 5.6
21-30 117 19.4
31-40 178 29.5
41-50 124 20.6
51-60 84 13.9
<60 60 10.9
Highest level of education attained
None 126 20.9
Primary 354 58.7
Secondary 105 17.4
Above secondary 15 2.3
Other 13 0.5
Main Occupation
Crop farming 452 75
Self-employed 64 10.6
Salaried 43 7.1
Casual labourer/ wage employment 21 3.5
Livestock farming 4 0.7
Fishing 3 0.5
None 16 2.7

https://doi.org/10.1371/journal.pntd.0006826.t001
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Table 2. Knowledge about HAT among the community in Yei county, South Sudan (n = 603).

Abnormal sleeping*

Mental problems*

Increased appetite

Aching muscles*

Fatigue*

Loss of appetite*

Others

Tsetse flies*
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517 85.7

Changes in weather 0.2
Shaking hands 0.2
Others 11 1.8
Don’t know 41 6.8
Pre-disposing activities for HAT

Fishing* 254 42.8
Herding* 102 17.2
Farming* 100 16.9
Eating together 35 5.9
Sleeping in the cold 24 5.9
Contact with blood 41 4
Others 9 6.9
High risk places for HAT 1.5
Along rivers* 300 50.5
Around bushes/forests* 205 345
Grazing areas* 27 4.5
Homesteads 6 1
Everywhere 13 2.2
Others 6 1
Don’t know 37 6.2
Prevention

Clearing bushes around homesteads* 289 48
Putting on light coloured clothes* 97 16
Sleeping under bed nets 91 15
Vaccination 84 14
Applying insect repellants* 42 7

**This was a multi-response question
*Correct response

https://doi.org/10.1371/journal.pntd.0006826.t002
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reported correctly that the disease is caused by tsetse flies, others mentioned incorrect causes
such as mosquitoes (3.2%), shaking hands (0.2%), changes in weather (0.2%),and others(1.8%)
such as sugar, dirty environment, dirty water and some unknown fly as the causes of HAT.
Further analysis in terms of differences in knowledge across the payams, Yei had the most
(93%) respondents who gave correct answers, followed closely by Lasu (91%), Otogo (85%),
Tore (75%) and Mugwo (72%). The reverse, that Mugwo also had the highest percentage of
respondents who gave incorrect answers for causes of HAT, also applies. In terms of gender,
more women (43%) than men (25%) gave incorrect responses to causes of HAT while in terms
of education, those with at most a primary level of education had higher percentage of people
(15%) giving incorrect answers as opposed to those (4%) who had attained at least a secondary
level of education.

The respondents were asked about the common signs and symptoms of HAT, and all the
symptoms they mentioned were ticked against the choices.

Given the many varied symptoms mentioned a number of times, the percentages under
each symptom are low. However, they still illustrate the common signs and symptoms of HAT
as known by the community. The general signs and symptoms of HAT, according to the
respondents, included abnormal sleep (18%), weight gain (15%) and mental problems (14%).
Erectile dysfunction and memory loss were classified in the “others” (3%) category of signs
and symptoms. When asked about the three main symptoms of HAT, 21% of the respondents
mentioned abnormal sleeping, 20% mentioned severe headache, while 16% mentioned weight
gain. However, discussants in the FGDs were in consensus that abnormal sleeping and abnor-
mal itching/rashes were the key signs of HAT. This was also echoed by some key informants.

The main correct activities that respondents mentioned as pre-disposing people to get
infected with HAT included fishing (42.8%), herding (17.2%) and farming (16.9%). A few
(1.5%) respondents mentioned other incorrect factors, such going to dirty places, sleeping a
lot, using dirty water, and walking in the sun. More men (43%) than women (35%) mentioned
these incorrect factors. Bathing and washing along the rivers, burning charcoal, walking in the
forest, and walking outdoors early in the morning were also mentioned under the ‘other’ cate-
gory, and are more or less related to correct responses. Correct potential high risk areas for
contracting HAT were along rivers (50.5%) and bushes/forests (34.5%). Others (1%) included
incorrect information such as cold places, dirty places, near dirty water, and in houses where
mosquito nets are not used. Tore payam topped the list with the most respondents (16%) citing
incorrect responses in comparison to the other payams, as relates to high risk areas or HAT.
Mugwo payam followed by 8%, Otogo (7%), Yei (4%) and Lasu (3%).Key informants consider
rivers in the villages as high risk areas for contracting HAT. The main rivers considered as
places with a lot of tsetse flies were River Kobo, River Kiju, River Boko and River Tore. For
prevention of HAT, respondents mentioned clearing of bushes around the homestead (48%),
wearing light coloured clothes (16%), sleeping under bed nets (15%), vaccination (14%), and
applying insect repellants (7%).Most (68.3%) respondents reported that men are more prone
to sleeping sickness, while 15.8% cited women as most prone. Other respondents (14.4%) did
not know which gender is most prone to sleeping sickness.

To establish whether aspects of stigma existed, respondents were asked how people perceive
those suffering from HAT and their responses were matched to the choices listed in the ques-
tionnaire. Most respondents (71%) reported that HAT patients would get community support
and help, 13% reported that they would be avoided, 9% reported that they would be rejected,
and 7% mentioned others, including being secluded to eat alone, or being kept in their own
rooms. Contrary to the aspect of community support, this quote exemplifies the aspect of pos-
sible stigma towards HAT cases. “When you test positive for sleeping sickness, people talk bad of
you, that you have this sickness so and so. . ..” (FGD).
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One way of gauging the perception of respondents about sleeping sickness included reading
several statements to the respondents, and asking them to indicate their agreement or dis-
agreement on a likert scale. Results indicate that a majority (69.5%) of the respondents per-
ceive that HAT affects only adults, close to half (41.8%) of them perceive it to be a contagious
(person to person) disease, while others believe that it can be treated by herbalists and witch
doctors (11.7%), and that HAT patients can survive without treatment (10%). More women
(34%) than men (21%) perceived that HAT has no cure. Other perceptions were that HAT is a
killer disease (63%), can be treated in any health facility (36.6%), and that its treatment is
expensive (45.5%).

Health seeking behavior for human African trypanosomiasis

Preferred treatment option. Respondents were asked several questions in relation to
their/community treatment seeking behavior. The preferred interventions sought by the com-
munity for treatment of any general health problem included government health facilities
(86.4%), private health facilities run by individuals (7.1%), health facilities run by NGOs or
churches (5.5%), traditional healers (1.2%), purchase of medication from shops/chemists, and
seeking help from family (1.2%).However, when the respondents were asked where they
would seek for help if they suspected symptoms of HAT, a majority (97.2%) would go to a
health facility, while 1.3% would visit a pharmacy, 0.3% would go to a traditional healer, and
0.2% would self-treat using herbs (Table 3). Given that currently HAT diagnosis and treatment
is offered at designated health facilities, some of the alternative options utilized by the respon-
dents, for example, pharmacies and traditional healers, present an opportunity for them to be
considered key stakeholders in the HAT referral system. However, given the limitation of this
KAP study, the implication of these alternative forms of treatment options in HAT control
strategies were not explored further.

Concerning the point at which a patient would go to the health facility if she/he suspected
symptoms of HAT, most respondents n = 301 (50.1%) reported that they would go as soon as
they realize that their symptoms might be related to HAT. About 23% would go to a facility
after symptoms that looked like HAT lasted between 3 to 4 weeks, 14% would go after their
own treatment failed, and 11.6% would not go to the health facility. Others (1.7%) had no defi-
nite time when they would go to the hospital, and reported that they would either go before
the sickness weakens them, or when they have free time. When those who would not go to the
health facility after showing symptoms of HAT (n = 70) were asked the reasons for their choice
in a follow up question, some of the reasons given included challenges with transport to the
facility due to long distance to health facility (46%), cost of services being a barrier (25%), hos-
pital hours overlapping with working hours (5%), negative attitude of health care workers
(5%), and lack of trust in medical workers (4%). Others (5%) fear finding out that something is
wrong, while 10% were not sure where to go for treatment.

Table 3. Health seeking behavior for suspected HAT infection.

Option taken if HAT is suspected Frequency Percent
Valid Go to health facility 585 97.2
Go to pharmacy 8 1.3
Go to traditional healer 2 3
Pursue other self-treatment options (herbs etc.) 1 2
Other (specify) 6 1.0
Total 602 100.0

https://doi.org/10.1371/journal.pntd.0006826.t003
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Consensus in an FGD revealed that some people fear the finger prick using a lancet during
diagnosis, hence the reason why they would react in various ways as indicated above. Other
reasons are illustrated through the following quotes:

“If you are diagnosed with sleeping sickness, you are considered not valuable in the society”
(Key informant).

“If you are tested positive, your male organ will die” (FGD).

These two quotes relate to the issue of stigma and also to the effects of the disease on an
individual, rendering them unable to undertake their daily social and economic roles, hence
reduced social and economic value to the society. The aspect of the male organ dying relates to
reduced libido, hence inability to be sexually active. Exploring existing myths is important
because they can be barriers to effective diagnosis and treatment of HAT. The myth on the
male organ “dying” was brought up in a FGD of male discussants who had tested positive with
the RDT for HAT but had defaulted to pursue further confirmatory tests. It is important to
address such issues using community dialogues.

A historical perspective from the community indicated that in the early days when people
did not know much about HAT, many myths were rampant, including being bewitched. Some
of the key myths were narrated as follows:

“If found positive for sleeping sickness, you would be taken to Lirangu-Yambio in current
South Sudan and would be eaten by the whites. In the past they would stay away in hospital
from home for six months”(Key informant).

“Hospital is poisoning people. If taken to Omugo in Uganda, you will die”(FGD).

This aspect relates to the many deaths that would occur in hospital due to people presenting
for treatment too late when the disease had taken its toll. A key informant narrated how histor-
ically in the early 90s people would be forced, by the chiefs who would be accompanied by the
police, to present for screening, and force would be used on those who did not comply. When
one was diagnosed with HAT they would be taken to a sleeping sickness treatment centre
which was often far away and mainly run by international NGOs, and they would stay there
for six months. This included the time for treatment up to the first follow up, because the dis-
tances were far and the health personnel needed to confirm that the patients were completely
cured before being taken back home. Additionally, due to the long distances, their families
were not able to visit them, and given that many would be in the late stage of the disease hence
die while undergoing treatment, myths such as the ones stated above were developed to try
and explain the unknown, including the use of force to be screened and taken for treatment
and the deaths that occurred among the HAT patients while away for treatment.

Cost of diagnosis and treatment for HAT. With the knowledge that HAT diagnosis and
treatment is free, a hypothetical query on respondent’s perceptions about the cost of HAT
diagnosis and treatment was asked. The respondent’s choices were fitted in the most applicable
choice ranging from free to very expensive. Most (64%) respondents acknowledged that it is
free, while 12.4% mentioned that the costs were reasonable, 5% said it was moderately priced,
15.2% mentioned that it was very expensive,and3.2% did not know the cost.

Preferred sources and channels for HAT information. Most (80%) respondents felt well
informed about HAT, although majority (95%) of them would like to get more information.
The respondents reported that they currently get information on HAT from radio (60%),
health workers (27%),newspapers (2.8%), religious leaders (2.8%) and village elders(2.2%). In
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terms of gender, more (21%) men than women (14%) currently get their information on HAT
from village elders, while more women (33%) than men (29%) get their information from the

radio. Similarly, more women (33%) than men (31%) reported that they get their information
from health workers as well as from family and friends (women 12%, men 6%).

The three most preferred sources of information on HAT by majority of respondents
(n = 426) were radio(24%) followed by health workers (15%) and village elders (12%). Other
sources that followed were printed materials, including brochures and posters (11%), TV
(10%), family, friends and neighbors (8%), religious leaders (6%) and school teachers (4%).
Much as billboards and posters did not feature very prominently in the survey, a key informant
indicated that big posters with pictures are also preferred, and are better at passing information
than written text, instead of t-shirts, which would bring issues if some people got while others
did not. However in the word of a key informant, “talking is best because many people cannot
read. Some even tear posters”.

In terms of effectiveness, information from key informants and consensus in a FGD ranked
the market as the most effective channel of passing information followed by the church,
funeral places and health facilities. Besides these three, women groups, teachers/school chil-
dren, and headmen/sub-chiefs/administrators of payams were also mentioned as effective
channels of communication to the country. In the words of a key informant:

“The groups mentioned are effective mobilizers, because when they talk, they are trusted

and respected. Without this group, you will not be accepted or listened to. After this is
successful, then you can use radios. Health education is first passed through other channels,
indicating that sleeping sickness is dangerous, then you can use radio, given that everyone has
a radio”.

Discussion

Given that not all respondents for this survey were necessarily former HAT patients, some of
the questions related to practice were hypothetical and hence their responses to these were not
based on reality. Additionally, results from KAP surveys are highly descriptive without
explaining why people behave the way they do hence needs to be interpreted with caution
[13,14]. In this case, ethnographic studies are more applicable to in-depth studies of health
seeking behavior, attitudes and practices while placing them in context [14]. KAP surveys have
an underlying assumption that there is a direct relationship between knowledge and action. In
line with this, the discussions and conclusions should be viewed with this context in mind.
However these responses are still valid because they give general indications of what may hap-
pen in a real situation of infection with HAT and thus can be used to tailor health education
messages. This survey revealed a range of important socio-demographic characteristics of the
community in Yei that should be taken into account when developing health education cam-
paigns. Previous studies have shown that socio-economic and demographic factors such as
education, age, gender, and main occupation among others, play a critical role in disease epi-
demiology, and need to be taken into consideration when designing health interventions [21,
22]. Most of the respondents in the present survey had low levels of education or none at all
and are also among the group that still had misconceptions about HAT. The low level of edu-
cation could present a barrier to effective reading and comprehension of written IEC materials.
This is similar to findings by [18] in a KAP survey of HAT in the DRC, who concluded that
education among other factors was significant in the acquisition of knowledge. Developing
IEC materials for such communities requires the use of simple illustrative methods of
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communication that are easy to conceptualize. Given that more women than men gave incor-
rect responses in relation to HAT, communication interventions need to take the gender fac-
tors into consideration to ensure that public health interventions do not only target either of
the genders by virtue of their position in the household or community, but ensures that both
men and women are targeted appropriately to ensure inclusivity of all the household members.
Some previous interventions on reproductive health have registered low uptake because
spouses of the women enrolled in the programs were not included in the study, and hence they
stopped their wives from participating [23], while on the other hand, some agricultural proj-
ects have left out women, given that they only deal with household heads, who are mostly the
owners of the farms[24]. On the other hand, given that the main economic activity in the com-
munity in this survey was crop farming, the timing of public health campaigns should take
into consideration this socio-economic context to avoid scheduling them during peak seasons
when activities such as planting, weeding and harvesting are going on. Findings by [25]
showed that engagement in farming activities was one of the barriers to community participa-
tion in active screening for HAT, as people were reluctant to interrupt their activities to go for
screening.

Findings from this survey show that some misconceptions still exist among a small percent-
age of people in relation to the cause of HAT based on gender, educational levels and geo-
graphic location (payams). These variables also played a significant role as determinants for
acquisition of knowledge of HAT in the DRC [18]. Some of the misconceptions about the
cause of HAT in the South Sudan study included mosquitoes, shaking hands and sugar. A
study by [10] also noted similar routes of transmission of HAT including food, animal blood
and water among others in Uganda. On the contrary, in the DRC, Kenya and Uganda, tradi-
tional beliefs, sorcery and witchcraft were perceived to cause the disease [26, 27, 28]. Further,
Brown (1999) reported that the Azandes, a Central-African people also found in South Sudan,
associated the chronic conditions of HAT as those caused by witchcraft. The solution to get-
ting cured was appeasing the spirit of the person who had caused the disease. However how
these beliefs/practices could influence conceptualization of HAT may not have been ade-
quately captured in this KAP survey, potentially because of limitations in the study design.
However, from inference, if a community’s causal explanation for disease differs from those of
a biomedical perspective, there is a greater chance of areas of conflict in preventive practices
[29].

Tore and Mugwo payams seemed to have higher percentage of respondents who did not
know key information about HAT as opposed to those respondents from Yei municipality and
Lasu payams which had more people knowledgeable about HAT. Similar findings were
observed by [10] where acceptance of tsetse control interventions varied in relation to duration
of experience with previous tsetse control programs. These could relate to previous experience
and exposure with HAT and HAT related activities. Field reports from Malteser International
BMZ indicate that over the years (2002-2007) the number of HAT cases had been higher in
Yei followed by Otogo, Lasu, Tore and lastly Mugwo payams. Presence of HAT cases could sig-
nify more HAT related activities in that particular area hence more people getting exposed to
HAT related information. Differential geographic knowledge might also emerge from learning
about the disease from experiences of correctly diagnosed patients. This carries important
implications in designing an effective communication strategy for HAT. Many times in the
past, interventions have focused more where cases have been reported. However, findings
from this survey show the need to also focus on areas with few cases especially in the face of
intensifying surveillance and control of HAT in a sustainable manner, because the few undiag-
nosed cases who may be infected and not treated act as reservoirs of the disease, hence main-
taining the transmission cycle [6]
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The community in the present survey had good knowledge about signs of HAT, with sleep
reported as the key sign. Abnormal sleep, the characteristic symptom for HAT, has also been
noted in several studies [17, 26, 28, 30]. However, using sleep as a key sign of HAT can have a
negative effect on passive screening and early detection of the disease, given that the sleep
signs manifest in the second or late stage of the disease, and hence one may not present to a
health facility for HAT screening until this sign is manifested. Furthermore, as much as the
community members indicated that they would seek treatment as soon as they have symp-
toms, a problem arises in the fact that the few symptoms experienced at the onset of HAT can
easily be confounded with other common diseases for which people might not seek treatment
for. This contributes to delayed diagnosis and presents a much bigger problem, not only for
the individual, but also for the community as the infected person becomes a source of infection
for others. Acknowledging that irregular sleep patterns is a classic symptom of HAT that is
commonly used in IEC materials and algorithm promoted by national programmes, it is
equally important to note that relying on the ‘sleep’ symptom, which was also noted by the
respondents as one of the key symptoms of HAT, in the era of elimination, may slow down the
progress towards achievement of this goal. Furthermore, relying on this classical symptom
may make those who are asymptomatic to remain undiagnosed in the community. This calls
for including and stressing the other non-classical symptoms of HAT in community education
and sensitization as well as undertaking screening (both active and passive) on a regular basis,
given that active surveillance and case treatment have been found to be extremely effective in
reducing disease transmission [31].

Fishing, herding and farming as mentioned in this survey to be the key activities that mainly
expose people to HAT are in tandem with other reports on the same [32, 33].Other pre-dispos-
ing activities mentioned by the respondents related to activities carried out in conducive tsetse
habitats. Despite the fact that most respondents knew where they were highly likely to contract
sleeping sickness, with places along rivers being the high risk areas, about 10% still held on to
various misconceptions such as eating together, using dirty water and walking in the sun. Edu-
cation and communication interventions need to address such inaccurate information about
HAT.

Almost a quarter of the respondents had misconceptions about prevention of HAT, such as
sleeping under bed nets and vaccination. This presents a gap of knowledge on how to prevent
HAT, given that there is currently no vaccine for the disease, while tsetse flies mostly bite peo-
ple outside of their houses when they are carrying out activities in tsetse habitats. Myths and
misconceptions still exist as shown in the results, however this study only relied on one FGD,
hence a limitation that needs to be noted while situating the study in context. Myths such as
one’s male/reproductive organs ‘dying’ because they have been diagnosed with HAT, or that if
they go to health facilities they will die, still exist among some of the community members as
was also noted in the DRC[16]. The historical perspectives presented in this study relate to the
1990s when MSF-France responded to an outbreak of HAT and set up a treatment centre in
Omugo. Patients from South Sudan were normally transported to Omugo hospital for treat-
ment and due to the long distances back home, they were kept for six months until they com-
pleted their first follow up. Similar observations were also noted in a study on perceptions of
sleeping sickness in Uganda [34]. They further also note the pressure that was put on those
who refused to go for testing as well as the perception that the whites were coming to eat the
community members or poison them in hospital. The aspect of poison could relate to the toxic
drug melarsoprol that was previously used to treat the late stage of the disease [33]. Such per-
ceptions still exist and may hinder people from going for diagnosis of sleeping sickness. Collec-
tive memory influences community response to disease control programs [34]. There is
therefore a need to address such myths and misconceptions, given that misconceptions act as

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006826 October 1, 2018 13/20


https://doi.org/10.1371/journal.pntd.0006826

@' PLOS NEGLECTED
2 : TROPICAL DISEASES Knowledge, attitude and practices of human African trypanosomiasis

barriers to the adoption of control strategies. They limit people’s ability to change their behav-
ior, and can spread and negatively influence the rest of the community [35]. Just as [34] indi-
cates, it is important to consider whether memories of the past could interfere with current
interventions. Given that some of the myths were brought up by community members who
had defaulted in completing the diagnostic process after testing positive with RDTs, it is
important to take such perceptions into account when working on changing community
health/treatment seeking behavior, given that new interventions may trigger some historical
myths. Information on the new diagnostic and treatment regimes are therefore key in shaping
and dealing with existing myths and perceptions on HAT. As [34] noted, knowledge on the
new diagnostic procedures and new treatment approaches which have shorter durations of
hospitalization, limited cases of relapses and few side-effects and death, can improve on com-
munity response to testing.

The perception that sleeping sickness only affects adults as held by 31% of the respondents
is contrary to findings in Tanzania and Sudan, which showed that HAT affects children and
adults, as well [1, 18, 36]. Although sleeping sickness occurs more in adults due to their higher
exposure to tsetse fly bites, the disease can equally affect children, as long as they are exposed
to tsetse fly bites, hence the importance of having IEC materials that show that everyone, the
young, the old, both men and women are equally at risk of HAT infections by nature of their
activities. This implies also mobilizing all members of the community and not just adults for
the screening activities, whether active or passive. The education and communication strate-
gies need to also target the health workers to prompt them in considering children in the dif-
ferential diagnosis of HAT.

Despite the finding in this survey that a majority (89%) of the respondents perceive HAT as
serious, there is still need to communicate the seriousness of the disease to the community so
that the few who perceive it as less serious get to appreciate it as a disease of public health
importance that leads to death if not treated. When a disease is perceived as less serious, then
minimal or no measures at all are taken against it, which can contribute to more infections
and subsequent deaths related to the same. As such, clear communication about the serious-
ness of HAT should be made to enable the community put in place appropriate preventive
measures and timely response in case of suspicion of HAT infection. Most of the respondents
were sure that HAT can be cured, but a small percentage (6%) did not know or were not sure
whether it can be cured. This has implications in health seeking behavior, given that this cate-
gory of people in the community may not bother to seek medical intervention when HAT is
suspected. A majority of people surveyed said they would offer social support to patients with
the disease. However, from both the quantitative and qualitative study, aspects of stigma were
still present although not widespread. This is an issue that needs to be dealt with when a com-
munication strategy is developed. However, as [37] notes, much as stigma is a powerful ele-
ment in determining health behavior and a key factor in social exclusion, it is not the only
cause of social exclusion and should not be the driver of sensitization campaigns if it is not rel-
evant. Fear, feeling stigmatized, embarrassment, shame and sadness, or hopelessness when one
is diagnosed with HAT, are negative reactions that could hinder community members from
seeking health services. As such, patients and the community should be encouraged to have
courage to go to the hospital in case they realize that they may have contracted HAT, given
that drugs for treatment are available and the prognosis is much better if detected early, besides
the new/improved testing and treatment approaches in place [2].

Confirmatory diagnosis of HAT can be undertaken in selected peripheral health facilities,
while treatment is only undertaken in specific health facilities. Findings from this survey indi-
cate that when people do not know what is causing their illness or HAT related symptoms,
they would seek health services from other sources such as chemists, traditional healers, family
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members and even prayers. This is similar to findings from Kenya and Uganda, which showed
that HAT patients utilized other options besides health facilities in the process of seeking
health care, leading to delays in accurate diagnosis, and thus presentation in the late stage of
the disease[26]. It is therefore important to take into consideration the few people who, in case
of a HAT infection, are most likely not to get a correct diagnosis, since the diagnosis and treat-
ment of sleeping sickness cannot be fully accomplished outside the designated health facility
settings. Sometimes seeking of alternative sources for treatment may be due to barriers that
hinder access to quality health services. Due to the scope and limitations of this study design,
in-depth focus on the alternative/ethnomedical perspectives of the community was not ade-
quately captured. However, in the face of integrated strategies to eliminate HAT, it is impor-
tant to incorporate the alternative sources where people seek treatment, as part of the HAT
control strategies by sensitizing them on HAT and making them key stakeholders in commu-
nity-based referral programmes for HAT control. Costs of services were identified as key bar-
riers to seeking treatment in health facilities. Similar findings have been reported by [25]
where payment for HAT in the DRC was perceived as unpredictable, excessive and unfair.
While HAT is diagnosed and treated free of charge in public hospitals, only 64% of the respon-
dents were aware of the same. Such information should be widely communicated to the public
to create awareness on the same. Some respondents gave monetary value to the cost of treating
HAT. However, treatment of HAT is carried out for free, courtesy of donation of drugs by
manufacturers, and supply to endemic countries by WHO at no cost [1]. Hence the cost men-
tioned by the respondents could have been indirect costs, or just perceptions of cost. With the
current effort to eliminate HAT, there is need to make people aware that diagnosis and treat-
ment for HAT is free, so as not to hinder the community from seeking diagnosis and treatment
when they suspect HAT.

Distance was reported as a barrier to seeking services from health facilities if HAT is sus-
pected. In South Sudan, access to designated HAT screening health facilities was reported to
be difficult, given that most villages were located more than an hour’s walk from the health
facilities, in addition to poor and unreliable road transport [7, 30]. In the face of intensifying
surveillance and control of HAT using the new screening and diagnostic tools and strategies as
part of the integrated delivery of primary healthcare, distance to the designated health facilities
for HAT need to be taken into consideration. Discordance of the health facilities” hours of
operation with the working hours of some respondents also presented a barrier to utilization
of such health facilities by patients. This finding conforms to findings in the DRC[26]. Lack of
trust and negative attitude of health workers was reported as a barrier to utilization of health
facilities by suspected HAT patients. Issues of trust between health workers and patients have
also been raised as barriers to seeking health care or participating in HAT campaigns in the
DRC and Uganda [26,38].Health workers therefore need to be trained on how to handle such
patients in a friendly manner, in order to create trust between them and the patients.

The preferred sources of information were radio, health workers and village elders, while
the most effective places of information dissemination were market places, churches, funeral
places, and at health facilities. Similar finding were observed by [38] especially as related to the
church and health facilities as key places where information on HAT interventions were con-
veyed. However, they noted varying responses to this information by ethnic groups hence the
importance of taking ethnic variations into consideration. This survey also noted some gender
variations in preferred sources of information which are critical to consider in enabling effec-
tive dissemination of information. The radio has been hailed as a preferred channel of dissemi-
nation of information due to its wide coverage in most areas, rural communities included[39,
40]. It is therefore important that communication strategy for South Sudan take into consider-
ation the preferred sources and identified channels of communication dissemination. Failure
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to use trusted channels and sources of information may hinder communities from adopting
the messages disseminated [41].Village elders have also been recognized as important sources
of information, given that they are the gatekeepers of the community and sometimes custodi-
ans of community culture, hence the need to be made key stakeholders in community-based
disease control programs [34].

This survey has highlighted the need to develop a communication package that is capable of
reaching the community, for purposes of awareness creation, and for informing the health
seeking behavior of respondents. Providing health care providers and community members in
HAT endemic areas with better information about treatment-related side effects would also be
beneficial for increasing the uptake of HAT control efforts [15].However one needs to also
take into consideration that change in knowledge does not necessarily lead to change in behav-
ior, given that many other factors are equally important in influencing health/treatment seek-
ing behavior [12]. Gender, education level, geographic location, previous experience and
exposure to HAT among others, are key aspects to consider and incorporate in developing an
effective communication strategy, besides incorporating the gaps in knowledge and practices
highlighted in this survey. In addition, health education campaigns should include informa-
tion that explains the development of HAT, the new/improved testing and treatment
approaches and how a late treatment can affect the whole community.

The findings of this survey have highlighted useful information in developing an effective
communication strategy and community awareness program that can run hand in hand with
the passive and active screening interventions by helping to mobilize and sensitize communi-
ties on HAT as part of the bigger goal of elimination of the disease.

Conclusions

The burden of disease is often a function of factors in the social realm, and this presents the
need to examine the social dimensions of health and disease when planning for particular dis-
ease-focused interventions. The findings of this survey have important implications in:
informing public health approaches to HAT; understanding knowledge gaps in identification
of causes of the disease, symptoms, management, treatment seeking; attitudes and practices
towards diagnosis and treatment; preferred channels and sources of information.

While there is high level of knowledge about HAT by the community in Yei county, some
misconceptions revealed in this survey need to be dispelled, in relation to signs and symptoms,
causes, people most susceptible, where one can get infected, where to seek appropriate diagno-
sis and treatment, and cost of HAT treatment in the hospitals, among others.

A majority of people surveyed said they would seek treatment for HAT only at a health cen-
tre. Exploratory qualitative work with key informants and people who tested sero-positive with
HAT RDTs, however, suggested that myths still circulating in the popular imagination could
influence what people do in practice. Given that community members also have varied health
seeking behaviours, including seeking for health services from traditional healers, chemists,
shops, and a majority from health facilities, there is therefore need to work closely with shops,
chemists and traditional healers to help refer HAT suspects to designated health facilities. This
is especially important in the face of conflict situations which may render some designated
health facilities inaccessible.

On another front, a majority of people surveyed said they would offer social support to
patients with the disease but based on the qualitative data, we should be concerned that some
patients may nevertheless experience stigma. These apparently contradictory findings might
be explained by limitations of the study design. Using mixed methods that take into consider-
ation a balance of the two methods, qualitative and quantitative will help yield more data that
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can be used to overcome the limitations of the current study. There is therefore need to
develop a communication strategy geared at demystifying the myths and misconceptions, and
increasing awareness of accurate and current information on sleeping sickness. This will also
help increase the uptake of health services from the health facilities in the different villages.

Based on the findings of this survey, the barriers to seeking healthcare for HAT include dis-
tance to the hospital or transport challenges, cost of health care services, myths and miscon-
ceptions, patient trust, stigma, incompatibility of hospital operating hours, and daily chores of
the community, and poverty. There is therefore need to ensure that even the peripheral health
facilities are empowered to handle HAT cases. The radio emerged as a key channel for creating
awareness, followed by health workers and village elders. There is therefore need to use them
in creating community awareness. The strategies to increase knowledge and awareness as well
as uptake of HAT health services requires multi-faceted communication approaches, which
should be media-based, community-based and facility-based. There is also need to develop a
standard information package on general information about HAT, including information on
the new/improved HAT treatment approaches, importance of testing and treating among oth-
ers. This can be distributed to key community mobilisers, including community health work-
ers, chiefs and village elders for use in social mobilization and public health campaigns. Some
apparently contradictory findings from quantitative and qualitative methods might be
explained by limitations of the study design, but more research is clearly needed to understand
how HAT attitudes and knowledge play out in practice. For example, men’s fear of the dis-
ease’s effects on fertility could lead some to avoid confirming positive HAT RDT results; in
others this fear might even strengthen their willingness to seek treatment and complete refer-
rals. There is need for further ethnographic research on how ethnomedical beliefs/practices
could influence conceptualizations of HAT and hence behavior in its control.

Limitations

A limitation inherent in most KAP studies that equally applies to this survey is that the find-
ings relate to the reported versus observed practice. In relation to attitude questions, respon-
dents may give answers they believe to be generally acceptable. This needs to be taken into
consideration while interpreting the results. The authors worked with local research assistants
who were trained on the use of the tool among other basic research concepts. Careful planning
and pre-testing and training of the research assistants was carried out to minimize on the cul-
tural gap and help place any unclear issues into context. This KAP survey has a limitation in
that one is not able to probe further on the depth of the responses given however, it helped to
elicit general information about HAT. The study included the use of a few qualitative methods
to try and explore some of the issues in-depth however, the sample used was small hence may
not represent a broad range of community perceptions on HAT, much as it gives some insights
on the same. We also did not manage to conduct more than one FGD due to constraints of
access, hence the qualitative information in this survey was from 8 key informants and only
one FGD. However, the findings provide useful data that future researchers can build upon for
further studies. The findings of this survey are specific to Yei county, hence cannot be general-
ized to other areas with varying contexts, although the survey provides useful information on
knowledge, perceptions and practices in relation to HAT that can guide future HAT control
interventions. This survey was carried out in 2015, and since then, the country has undergone
some security upheavals. These have caused many members of the community to move to
neighbouring countries, mainly Uganda. The findings of this study especially as relates to
health/treatment seeking behaviour and the access to health facilities, therefore need to be situ-
ated in the current context. However, the information is still useful in improving interventions
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on control and management of HAT as well as development of a communication strategy
which is still applicable to the South Sudanese communities who are still in the country or
those who may be refugees in neighbouring countries as well as in populations with similar
settings.

Supporting information
S1 Checklist. Strobe checklist.

(DOCX)

S1 Quantitative data. Excel data file.

(XLSX)

S$2 Quantitative data. Questionnaire.

(DOCX)

S1 Qualitative tool. Key informant interview guide.
(DOC)

$2 Qualitative tool. Focus group discussion guide.
(DOC)

S1 Ethical clearance. Ethical approval letter.
(PDF)

Acknowledgments

We are grateful to all the Yei community members who agreed to be interviewed and the enu-
merators who participated in this survey.

Author Contributions

Conceptualization: Salome A. Bukachi.

Data curation: Salome A. Bukachi, Angeline A. Mumbo, Wilson Sebit.

Formal analysis: Salome A. Bukachi.

Funding acquisition: Joseph M. Ndung’u.

Investigation: Salome A. Bukachi, Angeline A. Mumbeo.

Methodology: Salome A. Bukachi.

Project administration: Salome A. Bukachi, Angeline A. Mumbo, Joseph M. Ndung’u.
Supervision: Salome A. Bukachi, Angeline A. Mumbo, John Rumunu, Joseph M. Ndung’u.
Validation: Salome A. Bukachi.

Visualization: Salome A. Bukachi.

Writing - original draft: Salome A. Bukachi, Angeline A. Mumbo, Ayak C. D. Alak, Wilson
Sebit, John Rumunu, Sylvain Biéler, Joseph M. Ndung’u.

Writing - review & editing: Salome A. Bukachi, Angeline A. Mumbo, Ayak C. D. Alak, Wil-
son Sebit, John Rumunu, Sylvain Biéler, Joseph M. Ndung’u.

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006826 October 1, 2018 18/20


http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s001
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s002
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s003
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s004
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s005
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0006826.s006
https://doi.org/10.1371/journal.pntd.0006826

@ PLOS | RSHCAE Biseases

Knowledge, attitude and practices of human African trypanosomiasis

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

WHO Human African trypanosomiasis (sleeping sickness); Fact Sheet; (No 259).2017. www.who.int/
mediacentre/factsheets/fs259/en. Updated Jan 2017, accessed 20th February, 2017.

Kennedy PGE. Clinical features, diagnosis and treatment of human African trypanosomiasis (SS). Lan-
cet Neurol.,2013. 12(2):186—194 https://doi.org/10.1016/S1474-4422(12)70296-X PMID: 23260189

Simarro PP, Jannin J, Cattand P. Eliminating African trypanosomiasis: where do we stand and what
comes next. PloS Med, 2008. 5(2):e55 https://doi.org/10.1371/journal.pmed.0050055 PMID:
18303943

Franco JR, Cecchi G, Priotto G, Paone M, Diarra A, Grout L, et al. Monitoring the elimination of human
African trypanosomiasis: Update to 2014. PLoSNegl Trop Dis. 2017. 11(5):e0005585. https://doi.org/
10.1371/journal. pntd.0005585

Simarro PP, Cecchi G, Paone M, Franco JR, Diarra A, et al. The Atlas ofhuman African trypanosomia-
sis: a contribution to global mapping of neglectedtropical diseases. Int J Health Geogr. 2010 9: 57.
1476-072X-9-57 [pii]; https://doi.org/10.1186/1476-072X-9-57 PMID: 21040555

Ruiz-Postigo JA, Franco JR, Lado M, Simarro PP. Human African trypanosomiasis in South Sudan:
how can we prevent a new epidemic? PLoSNegl Trop Dis.2012 6(5): e1541. https://doi.org/10.1371/
journal.pntd.0001541 PMID: 22666506

Pagey G. Management of a sleeping sickness epidemic in Southern Sudan. Journal of Rural and
remote environmental health,2003. 2(2):66—71

FIND. Project update South Sudan: Integrating and intensifying control of sleeping sickness in the pri-
mary health-care system. FIND NTD 2016.www.finddx.org/wp-content/uploads/2016/09/HAT-SouthS

Wamboga C, Matovu E, Bessell PR, Picado A, Biéler S, Ndung’u JM. Enhanced passive screening and
diagnosis for gambiense human African trypanosomiasis in north-western Uganda—moving towards
elimination. PLoS ONE 2017. 12(10): e0186429. https://doi.org/10.1371/journal.pone.0186429 PMID:
29023573

Kovacic V, Trados |, Esterhuizen J, Mangwiro CTN, Torr SJ et al. Community acceptance of tsetse con-
trol baits: A qualitative study in Arua district, North West Uganda. PLOS Negl Trop Dis 2013, 7(12):
€2579. https://doi.org/10.1371/journal.pntd.0002579 PMID: 24349593

Rimal RN, &Lapinski MK. Why health communication is important in public health. Bull World Health
Org, 2009. 87:247-247 https://doi.org/10.2471/BLT.08.056713 PMID: 19551226

Médecins du Monde. The KAP survey model. 2011. Available online at: http://www.medecinsdumonde.
org/Publications/Guides-a-I-usage-des-professionnels-del-humanitaire/Guide-Collecte-de-donnees.-
Methodologies-qualitatives.Accessed on 6th February, 2017

Hausmann-Muela, S., Muela Ribera, J., &Nyamongo IK. (2003) Health-seeking behaviour and the
health system response. DCPP Working Paper No. 14 Head, Health Economics and Financing Pro-
gramme, LSHTM.

Launiala A. How much can KAP survey tell us about people’s knowledge, attitudes and practices?
Some observation from medical anthropology research on malaria in pregnancy in Malawi. Anthropol-
ogy Matters, 2009, 11(1).

Palmer JJ, Surur El, Checchi F, Ahmad F, Ackom FK, et al. A mixed methods study of a health worker
training intervention to increase syndromic referral for gambiensehuman African trypanosomiasis in
South Sudan. PLoSNegl Trop Dis, 2014, 8(3): e2742. https://doi.org/10.1371/journal.pntd.0002742
PMID: 24651696

Mpanya A, Hendrickx D, Baloji S, Lumbala C, da Luz RI, Boelaert M, et al. From health advice to taboo:
community perspectives on the treatment of sleeping sickness in the Democratic Republic of Congo, a
qualitative study. PLoSNegl Trop Dis. 2015. 9(4): e0003686. https://doi.org/10.1371/journal.pntd.
0003686 PMID: 25856578

Kinung’hi SM, Malele Il, Kibona SN, Matemba LE, Sahani JK et al. Knowledge, attitudes and practices
on tsetse and sleeping sickness among communities living in and around Serengeti National Park, Tan-
zania. Tanzan J Health Res, 2006. 8(3): 168-172

Tshimungu K, Kalambayi BB, Kiyombo M, Okenge LN, Mol PD.Knowledge, behaviours, practices and
beliefs regarding human African trypanosomiasis (HAT) among inhabitants of Kinshasa (Democratic
Republic of Congo). Sante.2008. 18(3):141-7. https://doi.org/10.1684/san.2008.0119 PMID:
19359235

Uba BV, Aliyu A, Abubakar A, Uba SA, Gidado S, Edukugho A, Anagbogu |, Kalejaiye J &Nguku P.
Knowledge and prevalence of human African trypanosomiasis among residents ofKachia grazing
reserve, Kachia local government area, Kaduna state, Nigeria. Pan Afr Med J. 2016; 23:89 https://doi.
org/10.11604/pam;j.2016.23.89.7999 PMID: 27222686

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006826 October 1, 2018 19/20


http://www.who.int/mediacentre/factsheets/fs259/en
http://www.who.int/mediacentre/factsheets/fs259/en
https://doi.org/10.1016/S1474-4422(12)70296-X
http://www.ncbi.nlm.nih.gov/pubmed/23260189
https://doi.org/10.1371/journal.pmed.0050055
http://www.ncbi.nlm.nih.gov/pubmed/18303943
https://doi.org/10.1371/journal
https://doi.org/10.1371/journal
https://doi.org/10.1186/1476-072X-9-57
http://www.ncbi.nlm.nih.gov/pubmed/21040555
https://doi.org/10.1371/journal.pntd.0001541
https://doi.org/10.1371/journal.pntd.0001541
http://www.ncbi.nlm.nih.gov/pubmed/22666506
http://www.finddx.org/wp-content/uploads/2016/09/HAT-SouthS
https://doi.org/10.1371/journal.pone.0186429
http://www.ncbi.nlm.nih.gov/pubmed/29023573
https://doi.org/10.1371/journal.pntd.0002579
http://www.ncbi.nlm.nih.gov/pubmed/24349593
https://doi.org/10.2471/BLT.08.056713
http://www.ncbi.nlm.nih.gov/pubmed/19551226
http://www.medecinsdumonde.org/Publications/Guides-a-l-usage-des-professionnels-del-humanitaire/Guide-Collecte-de-donnees.-Methodologies-qualitatives.Accessed
http://www.medecinsdumonde.org/Publications/Guides-a-l-usage-des-professionnels-del-humanitaire/Guide-Collecte-de-donnees.-Methodologies-qualitatives.Accessed
http://www.medecinsdumonde.org/Publications/Guides-a-l-usage-des-professionnels-del-humanitaire/Guide-Collecte-de-donnees.-Methodologies-qualitatives.Accessed
https://doi.org/10.1371/journal.pntd.0002742
http://www.ncbi.nlm.nih.gov/pubmed/24651696
https://doi.org/10.1371/journal.pntd.0003686
https://doi.org/10.1371/journal.pntd.0003686
http://www.ncbi.nlm.nih.gov/pubmed/25856578
https://doi.org/10.1684/san.2008.0119
http://www.ncbi.nlm.nih.gov/pubmed/19359235
https://doi.org/10.11604/pamj.2016.23.89.7999
https://doi.org/10.11604/pamj.2016.23.89.7999
http://www.ncbi.nlm.nih.gov/pubmed/27222686
https://doi.org/10.1371/journal.pntd.0006826

@ PLOS | RSHCAE Biseases

Knowledge, attitude and practices of human African trypanosomiasis

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M,

NBS. Population projections for South Sudan by county 2015-2020. 2015.Available at http://www.
ssnbss.org/sites/default/files/2016-08/population_projections_for_south_sudan_by_county_2015_
2020.pdf. Accessed on 9th September, 2017.

Laskowski M, Mostaco-Guidolin LC, Greer AL, Wu Jianhao, Moghadas SM. The impact of demographic
variables on disease spread: Influenza in remote communities. Scientific reports, 2011. 1,105

Keeling MJ, Danon L, Vernon MC &House TA. Individual identity and movement networks for disease
metapopulations. Proc.Nat.lAcad.Sci U.S.A. 2010. 107:8866—-8870

Kalembo FW, Yakai D, Zgambo M,& Jun Q. Male partner involvement in prevention of mother to child
transmission of HIV in sub-Saharan Africa: successes, challenges and way forward. Open J Prev Med,
2012. 2(1):35-42. http://dx.doi.org/10.4236/0jpm.2012.21006

FAO. Agricultural census and gender considerations- concepts and methodology. 1999. Available
atwww.fao.org/docrep/003/x2919e/x2919e00.htm. Accessed on7th February, 2017

Robays J, Lefevre P, Lutumba P, Lubanza S, KandeBetu KM, et al. Drug toxicity and cost as barriers to
community participation in HAT control inthe Democratic Republic of Congo. Trop Med Int Health 2007.
12: 290-298.TMI1768 [pii]; https://doi.org/10.1111/j.1365-3156.2006.01768.x PMID: 17300638

Mpanya A, Hendrickx D, Vuna M, Kanyinda A, Lumbala C, Tshilombo V et al. Should | get screened for-
sleeping sickness? A qualitative study in Kasai province, Democratic Republic of Congo. PLoSNegl
Trop Dis, 2012. 6: e1467. https://doi.org/10.1371/journal.pntd.0001467 PMID: 22272367

Bukachi SA, Wandibba S &Nyamongo IK. The treatment pathways followed by cases of human African
trypanosomiasis in western Kenya and eastern Uganda. Annals of Trop Med &Parasit, 2009. Vol. 103
(3):211-=22

Qdiit M., Shaw A., Welburn S. C., Fevre E. M.,Coleman P. G. & McDermott J. J. Assessing the patterns
of health-seeking behaviourand awareness among sleeping sickness patients ineastern Uganda.
Annals of Trop Med andParasit, 2004. 98, 339—-348.

Brown J. Human African trypanosomiasis: ethnomedical and biomedical relationships. Nexus 1999.
14:11-20 (2000/2001)

Palmer JJ, Surur El, Goch GW, Mayen MA, Lindner AK, et al. Syndromic algorithms for detection of
gambiensehuman African trypanosomiasis in South Sudan. PLoSNegl Trop Dis, 2013, 7(1): e2003.
https://doi.org/10.1371/journal.pntd.0002003 PMID: 23350005

Moore AR. Re-emergence of epidemics sleeping sickness in southern Sudan. Tropical Medicine &
International Health., 2001; 6:342—-347.

World Health Organization. Control and surveillance of human African trypanosomiasis:report of a
WHO Expert Committee. WHO Technical Report Series 984. Geneva, Switzerland: World Health
Organization; 2013.

Brun R., Blum J, Chappuis F & Burri C. Human African trypanosomiasis. The Lancet, 2010. 375
(9709):148-59. https://doi.org/10.1016/S0140-6736(09)60829-1

Kovacic V, Trados |, Esterhuizen J, Mangwiro CTN, Lehane MJ, Torr SJ et al. We remember. . . Elders’
memories and perceptions of sleeping sickness control interventions in West Nile, Uganda. PLosNeg|
Trop Dis 2016, 10(6):e0004745.

Stewart-Ibarra AM, Luzadis VA, Cordova MJ, Silva M, Ordonez T, et al. A socio ecological analysis of
community perceptions of denguefever and Aedesaegyptiin Machala, Equador. BMC Public
Health.2014; 14:1135-60. https://doi.org/10.1186/1471-2458-14-1135 PMID: 25370883

Eperon G, Schmid C, Loutan L, Chappuis F. Clinical presentation and treatment outcome of sleeping
sickness in Sudanese pre-school children. ActaTropica 2007, 101(1):31-39

Ribera JM, Grietens KP, Toomer E, Hausmann-Muela S. A word of caution against the stigma trend in
neglected tropical disease research and control. PLos. Negl Trop Dis 3(10):e44.

Palmer JJ, Kelly AH, Suru El, Jones C.Changing landscapes, changing practice:negotiating access to
sleeping sickness services in as post-conflict society. Soc.SciMed, 2014, 120:396-404.

Anatsui TC. Communicating health information at grassroots in Nigeria. Jorind. 2014. 12 (1) June,
2014. 1SSN 1596-8308. www.transcampus.org/journals; www.ajol.info/journals/jorind

Sam J and Dzandu L. The use of radio to disseminate agricultural information to farmers: the Ghana
Agricultural Information Network System (GAINS) experience Paper presented at the third IAALD Africa
Chapter Conference, e-Agriculture for Improved Live lihoods and Food Security in Africa. May 21-23,
2012, Johannesburg, South Africa. 2016Available at http:/journals.sfu.ca/iaald/index.php/aginfo/
article/viewFile/698/617. Accessed on 4th September, 2017.

Ng'ang’a CM, Bukachi SA & Bett BK. Lay perceptions of risk factors for Rift Valley Fever in a pastoral
community innortheastern Kenya. BMC Public Health. 2016. 16:32 https://doi.org/10.1186/s12889-
016-2707-8 PMID: 26762147

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006826 October 1, 2018 20/20


http://www.ssnbss.org/sites/default/files/2016-08/population_projections_for_south_sudan_by_county_2015_2020.pdf
http://www.ssnbss.org/sites/default/files/2016-08/population_projections_for_south_sudan_by_county_2015_2020.pdf
http://www.ssnbss.org/sites/default/files/2016-08/population_projections_for_south_sudan_by_county_2015_2020.pdf
http://dx.doi.org/10.4236/ojpm.2012.21006
http://www.fao.org/docrep/003/x2919e/x2919e00.htm
https://doi.org/10.1111/j.1365-3156.2006.01768.x
http://www.ncbi.nlm.nih.gov/pubmed/17300638
https://doi.org/10.1371/journal.pntd.0001467
http://www.ncbi.nlm.nih.gov/pubmed/22272367
https://doi.org/10.1371/journal.pntd.0002003
http://www.ncbi.nlm.nih.gov/pubmed/23350005
https://doi.org/10.1016/S0140-6736(09)60829-1
https://doi.org/10.1186/1471-2458-14-1135
http://www.ncbi.nlm.nih.gov/pubmed/25370883
http://www.transcampus.org/journals
http://www.ajol.info/journals/jorind
http://journals.sfu.ca/iaald/index.php/aginfo/article/viewFile/698/617
http://journals.sfu.ca/iaald/index.php/aginfo/article/viewFile/698/617
https://doi.org/10.1186/s12889-016-2707-8
https://doi.org/10.1186/s12889-016-2707-8
http://www.ncbi.nlm.nih.gov/pubmed/26762147
https://doi.org/10.1371/journal.pntd.0006826

