HANE Wahza RURAL
!:lEAD'I:I_

ORIGINAL RESEARCH
Knowledge and perceptions of Chagas disease in a

rural Honduran community

SD Donovan, M Stevens, K Sanogo, N Masroor, G Bearman

Virginia Commonwealth University, Richmond, Virginia, USA

Submitted: 28 September 2013; Revised: 24 December 2013; Accepted: 14 March 2014; Published: 10 September 2014

Donovan SD, Stevens M, Sanogo K, Masroor N, Bearman G

Knowledge and perceptions of Chagas disease in a rural Honduran community
Rural and Remote Health 14: 2845. (Online) 2014

Available: http://www.rrh.org.au

ABSTRACT

Introduction: Honduras has a high prevalence of Trypanosomacruzi infection. The purpose of this study was to assess the
knowledge and attitudes of Chagas disease in 17 geographically proximal rural Honduran communities. These communities are
under the same local health ministry and are served by yearly medical relief efforts. La Hicaca (LH), although impoverished, is
wealthier than the surrounding villages (SV).

Methods: A 15-item, interviewer-administered, convenience sample questionnaire was employed on adult patients attending a
brigade clinic in LH and SV. Pearson %’ and Fisher’s exact tests were used to compare knowledge and attitudes of Chagas disease,
environmental risks, and access to treatment between LH and SV.

Results: One hundred and seventy-seven questionnaires were completed. The majority of respondents were aware of Chagas
disease (90%, n=159). Only a minority of respondents understood disease transmission (2%, n=3). There was no significant
difference in self-reported presence of the reduviid bug in homes in SV or LH (76% (n=85) vs 65% (n=42), p=0.11). In SV,
77% (n=74) of people had never been tested for Chagas, compared to 67% (n=42) in LH, p=0.90. Likewise, no significant
difference was observed in perceived access to treatment between SV and LH (54% (n=50) vs 44% (n=24), p=0.23). Participants
from SV perceived a higher risk of contracting Chagas disease than did people from LH (38% (n=40) vs 23% (n=23), p=0.05).
Nearly all participants were interested in being tested for Chagas disease (90%, n=159) and in implementing preventative measures
(98%, n=170).

Conclusions: Prior studies reported differences in healthcare access across these communities. In contrast, these findings suggest
that knowledge of Chagas disease and environmental risk factors are similar between communities, although SV respondents
perceived a higher risk of disease transmission. These findings have implications for future education and prevention campaigns in

the area.
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Introduction

Chagas disease, or American trypanosomiasis, is caused by
the protozoan parasite Trypanosoma cruzi. The triatomine bug,
also known as the reduviid bug or kissing bug, most
commonly transmits the disease via feces. Other modes of
transmission include via blood transfusions, vertically from
mother to child, through the transplant of solid organs or
bone marrow, and rarely through contaminated food or
water. T. cruzi is mostly restricted to South America, Central
America and parts of North America (Mexico & southern
USA)I. According to WHO, approximately 8 million people
are currently infected with T. cruzi, most of whom are not
aware of the infection’. Rural Latin America is especially at
risk due to poor housing conditions favoring vector
infestation. Honduras is among the countries with the highest
prevalence of T. cruzi infection (3.1%)°. If untreated,
infection is lifelong and can be life threatening. About 30% of
chronically infected individuals develop irreversible heart
damage and roughly 10% experience significant digestive
problemsz. Once in the chronic phase of the disease, infection
is difficult to treat. Additionally, currently available
medications carry a high risk of treatment failure and side
effects. The cost of Chagas disease treatment is substantial, as
well**. Ultimately, preventing infection is the best strategy

for reducing disease burden.

Over the past 20 years, several vector-control programs,
such as the Southern Cone Initiative, Andean Pact Initiative,
and Central America Initiative, were implemented in Latin
America. Using mass fumigation and housing improvements,
some programs were extremely successful in reducing
infection rates and risk of infection in several Latin American
countries®’. Blood screening programs and screening of
infants born to infected mothers decreased the rate of non-
vectorial transmission. Since the launch of vector-control
programs, seroprevalence has decreased in Honduras (15.2%
in 1980-1985 to 3.1% in 2005). However, the number of
individuals at risk of contracting the infection remains high
(47% in 1980—1985 vs 49% in 2005)**.
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Since 2005, Virginia Commonwealth University’s Global
Health and Health Disparities Program (GH2DP) has
partnered with the communities in and around La Hicaca in
rural northern Honduras to improve the health of people
living in the region. Previous studies within this region
showed that disparities in access to health care and disease
burden exist within these geographically proximal

ce 9-12
communities” .

Objectives

The purpose of this study was to assess the knowledge,
presence of environmental risk factors, and attitudes toward
Chagas disease in mountainous yet geographically proximal

communities in rural Honduras.

Methods

Participant recruitment

A convenience sample of adults receiving care in free medical
brigade clinics during May/June 2013 was invited to
participate in an anonymous Chagas disease questionnaire.
Brigade clinics were held in the towns of La Hicaca and
Lomitas in the department of Yoro, Honduras. The clinics
served 17 proximal villages, which are under the same local
health ministry. They were located in a mountainous region
of rural, northern Honduras that was accessible only by four-
wheel drive. All clinic attendees aged more than 18 years
were offered the opportunity to complete all or part of the
questionnaire. Due to low literacy rates, the survey-based
questionnaires were verbally administered in Spanish by a
member of the healthcare team. Participants received verbal
informed consent prior to participation. No incentives were

granted for completion of the questionnaire.
Survey

The survey-based questionnaire consisted of 15 multiple-

choice questions regarding Chagas disease (Appendix I).
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Questions were translated from English to Spanish and then
back-translated into English to ensure validity. The survey

was divided into four sections.

1. Knowledge of Chagas disease risk factors: The first
section consisted of five questions that assessed knowledge of
Chagas disease risk factors. “Yes’, ‘no’, and ‘not sure’ responses
were used for three of the questions, asking if people were aware
of Chagas disease, if Chagas disease is common in Honduras, and if
they had seen the ‘kissing bug’ in their home. The remaining two
questions had multiple-choice answers. Answers to the question of
how Chagas discase is transmitted were answered with any
combination of the following: ‘kissing bug’, ‘mosquito’, ‘blood
transfusion’, ‘mother-to-child’, ‘organ transplant’, ‘skin contact’,
‘sexual contact’, and ‘not sure’. To assess the presence of
household risk factors, respondents circled all of the following that
were present in their households: ‘thatched roof’, ‘cracks in walls
or around windows/doors’, ‘rock or wood pile nearby’, ‘screens

on doors and windows’, and ‘problems with rodents’.

2. Personal health awareness: The three questions in this
section focused on personal health awareness. The questions
were, ‘Do you have Chagas disease?’, ‘Have you ever been
tested for Chagas disease?’, and ‘Do you have a family
member with Chagas disease?” All responses used the ‘yes’,

‘no’, and ‘not sure’ format.

3. Attitudes to and perceptions of Chagas
disease: The four questions in this section evaluated
attitudes and perceptions of Chagas disease. A Likert scale
was used to identify the perceived severity of Chagas disease
as being ‘none’, ‘mild’, ‘moderate’, ‘severe’, or ‘very
severe’. Two questions, ‘Is it possible to have Chagas disease
and not know it?’, and ‘Have you ever seen this insect in your
home?’ (a picture of a ‘kissing bug’ was provided), had ‘yes’,
‘no’, and ‘not sure’ responses. A multiple-choice question
asked what difficulties would be caused if affected by Chagas
disease. Respondents chose any combination of the following
answers: ‘affects the way others see me’, ‘have consequences
on my livelihood’, ‘cause difficulties for those close to me’,

and ‘cause no difficulties’.

4. Perceptions of treatment and prevention of
Chagas disease: Three questions assessed perceptions of
treatment and prevention of Chagas disease. The first
question assessed interest in being tested for Chagas disease.
‘Yes’, ‘no’, and ‘not sure’ answer choices were given.
Respondents chose whether treatment, if affected by the
discase, would be ‘pointless’, ‘easy to obtain and disease is
very curable’, ‘ecasy to obtain, but disease is not easily
curable’, or ‘too difficult to obtain’. The last question of the
survey asked what measures people were willing to take in
order to prevent the disease. Answer choices were ‘use
insecticide spray’, ‘improve your house with things like
plastered walls, cement floors or corrugated metal roofs’,
‘use a mosquito net’, and/or ‘this question does not apply to

me; I am not at risk of getting the disease’.
Statistical analysis

Survey responses were analyzed using SAS statistical software v9.2
(SAS Institute, http://www.sas.com). A descriptive analysis of
these data was conducted using frequency counts, and percent
response. Based on previous studies showing differences in
healthcare access between villagess, it was hypothesized that this
study would also show significant differences between
communities. Therefore, a two-way ) test of significance was
used to determine a difference in response between respondents
from LH and SV. Fisher’s exact test was employed when

appropriate based on sample size.
Ethics approval
The institutional review board at Virginia Commonwealth

University approved the study protocol (HM14901 VCU
Office of Research Subjects Protection).

Results

Out of a convenience sample of 332 clinic attendees,
177 (53%) questionnaires were completed. Sixty-five (37%)
participants were from LH, and 112 (63%) were from SV.
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Knowledge of Chagas disease risk factors

Overall, 159/177 (90%) of respondents were aware of Chagas
discase and 124/174 (71%) thought that Chagas disease is
common in Honduras. No difference was observed in knowledge
of Chagas disease risk factors between LH and SV. Only
3/177(2%)  of  respondents  demonstrated  complete
understanding of the transmission of the disease. Complete
understanding was defined as marking ‘kissing bug’, ‘blood
transfusion’, ‘mother-to-child’, and ‘organ transplant’ only as
modes of Chagas disease transmission. The reduviid bug was seen
in 127/177(72%) of homes. Greater than 99% (n=1) of
participants had at least one environmental risk factor for the
vector being present in their home. Table1 summarizes

knowledge and environmental risk factors between LH and SV.

Personal health awareness

There were no significant differences in personal health
awareness observed between villages (Table 2.). While only
8/173 (5%) of people reported having Chagas disease,
134/174 (77%) reported that they had never been tested or
were not sure if they had ever been tested for Chagas disease.
Only 27/172 (16%) of respondents were aware of a family

member with Chagas disease.

Attitudes and perceptions

The majority of respondents, 102/126 (81%), felt that
Chagas disease is severe or very severe (Figl). Additionally,
126/171 (74%) thought that it is possible to have the disease
and not know it. Only 8/177 (5%) believed that having the
disecase would cause no problems with their lives or
livelihood. The perceived risk of contracting Chagas disease
was significantly different between LH and SV. In LH,
15/64 (23%) felt that they were at risk, while 40/106 (38%)
in SV felt that they were at risk (p=0.05). Results are

summarized in Table 3.
Treatment and prevention

Overall, 159/177 (90%)of survey respondents were

interested in being tested for Chagas disease. However,

74/148 (50%) felt that treatment would be too difficult to
obtain. There was a significant difference between LH and SV
in the number of people that desired testing; 63/65 (97%) in
LH, and 96/112 (86%) in SV (p=0.02). In order to prevent
contracting the disease, 170/173 (98%) were willing to
implement one or more environmental improvements,
including the use of insecticides, mosquito nets, and/or

housing improvements. Results are summarized in Table 4.

Discussion

This study assessed knowledge and perceptions of Chagas
disease in rural, mountainous Honduras. While all
communities surveyed are impoverished, nuances are present
in levels of poverty and healthcare pressures. Local data
suggest that a stratum of poverty exists between the villages,
with  LH being the least impoverished (personal
communication, Olanchito Ministry of Health, Yoro,
Honduras). Although these communities are all mountainous,
geographically proximal, share a regional health center, and
are under the auspices of the same health ministry,
differences in healthcare issues exist. Previous studies
performed in this region demonstrated significant differences
in healthcare access between LH and nearby communities".
In contrast, this study highlights similarities between LH and
SV regarding knowledge of Chagas disease, environmental
risk factors, perceptions of the disease, and attitudes toward
prevention and treatment. Although awareness of Chagas
disease was high, understanding of disease transmission was
generally poor. There were no major differences in the
presence of environmental risk factors between villages.
Furthermore, there was no difference in reported observation
of the reduviid bug in respondent homes. There was
signiﬁcant interest in implementing preventative measures
across all villages. These results suggest that broadly aimed
educational  efforts and coordinated environmental
improvements would be applicable and relevant across all

villages in this geographic area of Honduras.
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Table 1: Knowledge of Chagas disease risk factors

Question Community —n/N (%) p value
La Hicaca Surrounding villages
Have you ever heard of Chagas disease? 57/65 (89%) 102/112 (91%) 0.47
Is Chagas disease common in Honduras? 47/62 (76%) 77/112 (69%) 0.32
How is Chagas disease transmitted?
Reduviid 48/65 (74%) 91/112 (81%) 0.25
Mosquito 19/65 (29%) 59/112 (53%) 0.003
Transfusion 29765 (45%) 69/112 (62%) 0.28
Congenital 28765 (43%) 66/112 (59%) 0.04
Transplant 21765 (32%) S1/112 (46%) 0.08
Skin contact 22765 (34%) 52/112 (46%) 0.10
Sexual contact 22/65 (34%) 52/112 (46%) 0.10
Not sure 16/65 (25%) 17/112 (15%) 0.12
Acquisition knowledge (4/4 correct answers) 2/65 (0.03%) 1/112 (0.01%) 0.56
Have you seen the reduviid bug in your home? 42/65 (65%) 85/112 (76%) 0.11
Your house has:
Thatched roof 0/65 (0%) 9/112 (8%) 0.27
Cracks 32/65 (49%) 40/112 (36%) 0.78
Wood/rock pile 21765 (32%) 26/112 (23%) 0.19
No screens 62/65 (95%) 1117112 (99%) 0.14
Space under floor 18/65 (28%) 12/112 (11%) 0.004
Rodents 32/65 (49%) 60/112 (54%) 0.58
Table 2: Personal health awareness of Chagas disease
Question Community —n/N (%) p value
La Hicaca Surrounding villages
Do you have Chagas discase? 5/63 (8%) 3/110 (3%) 0.14
Have you ever been tested for Chagas disease? 19/63 (30%) 21/111 (19%) 0.09
Do you have a family member with Chagas disease? 9/63 (14%) 18/109 (17%) 0.70
Table 3: Attitudes to and perceptions of Chagas disease
Question Community —n/N (%) p value
La Hicaca Surrounding villages
The seriousness of this illness is:
None 2/50 (4%) 9/76 (12%) 0.46
Mild 4/50 (8%) 1/76 (1%) 0.75
Moderate 5/50 (10%) 3/76 (4%) 0.26
Severe 10750 (20%) 16/76 (21%) 0.90
Very severe 29/50 (58%) 47/76 (62%) 0.67
Is it possible to have Chagas disease and not know it? 49/62 (79%) 77/109 (71%) 0.23
If you were affected by this disease, it would:
Affect the way others see me 32/65 (49%) 68/112 (61%) 0.14
Have consequences on my livelihood 40/65 (62%) 79/112 (71%) 0.22
Cause difficulties for others close to me 34/65 (52%) 62/112 (55%) 0.69
Cause no problems 4/65 (6%) 4/112 (4%) 0.47
Are you at risk of contracting Chagas disease? 15/64 (23%) 40/106 (38%) 0.05
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Very Severe 60%
Moderate - 6%
vitd [ 4%
None 9%
Figure 1: Perceived severity of Chagas disease.
Table 4: Perceptions of Chagas disease treatment and prevention
Question Community —n/N (%) p value
La Hicaca Surrounding villages
Are you interested in being tested for Chagas disease? 63/65 (97%) 96/112 (86%) 0.05
If you were affected by the discase, treatment would be:
Pointless 3/55 (5%) 15/93 (16%) 0.05
Easy to obtain, disease is easily curable 17/55 (31%) 24/93 (26%) 0.50
Easy to obtain, but disease is difficult to cure 11/55 (20%) 4/93 (4%) 0.002
Too difficult to obtain 24/55 (44%) 50/93 (54%) 0.23
To prevent the disease, you would be willing to:
Use insecticides 58/61 (95%) 100/112 (89%) 0.20
Improve housing 57/61 (93%) 107/112 (96%) 0.72
Use mosquito net 60/61 (98%) 99/112 (88%) 0.02
Do nothing 1761 (2%) 2/112 (2%) 1.00

For greater and longer lasting Chagas disease risk reduction,
coordinated and participatory educational and structural
improvements  are needed. Recently, government
interventions, such as spraying of insecticides and health
education, were implemented in Latin America to reduce the
burden of Chagas discase®'. Survey responses from the

present study suggest that some interventions have been

attempted in LH and SV. For example, respondents specified
that the local government had performed home fumigation
and had replaced many thatched roofs with metal roofs within
the last several years. While fumigation temporarily
interrupts vector infestation, re-colonization easily occurs
under continued poor housing conditions. Cracks in mud

walls are a favorite hiding place of the insect. Therefore, a
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longer lasting solution to control the vector for Chagas
disease requires housing improvements, such as replacing
mud walls with plaster and floors with cement. A large
systematic review looking at multiple Latin American
countries found that community participation in vector-
control efforts results in improved vector control".
Population-based education about vector behavior and habitat
is another important control intervention. For example,
many respondents in LH and SV admitted to having a rock or
wood pile near their homes, which can serve as a vector
breeding place. Simple and consistent educational measures
by public health authorities and collaborators, such as
removing wood piles alongside dwellings, can reduce the risk
of infection. Bed nets are an additional, affordable measure

for Chagas disease infection risk reduction.

Some key differences between LH and SV are noteworthy.
Respondents from SV perceived a higher risk for Chagas
disease. Despite this, fewer people from SV than from LH
desired testing for Chagas disease. Reasons for this are
unclear, yet may relate to previously reported differences in
access to healthcare. Pearson et al. reported in 2012 that
inhabitants of SV had less access to health care due to longer
travel time, cost, and inability to access transportation.
Additionally, respondents from SV were less able to adhere
to a healthcare plan”. A perception of greater disease risk and
a sense of futility in both disease testing and management may
be driven by this lack of access to health care. Additionally,
this difference in perceived risk may represent disparities in

past Chagas disease outreach efforts between LH and SV.

The body of literature on Chagas disease is vast. However,
few articles focus on knowledge and perceptions of Chagas
disease in high-risk, Central American communities. To the
authors’ knowledge, one study specifically reports on
knowledge of Chagas disecase in Honduras'. The present
study, however, is the first in the country to emphasize
attitudes toward the disease. Serrano et al. incorporated an
assessment  of  Chagas disease knowledge into a
seroepidemiological study in rural Venezuela. Ninety-five
percent of those questioned knew that the ‘kissing bug’

transmits Chagas disecase. However, less than 46% of
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respondents understood Chagas disease transmission and the
long-term effects of infection"”. Similarly, the present study
reports a disparate trend in Chagas disease knowledge,
specifically that awareness of Chagas disease is high, while
understanding of the disease is poor. Another questionnaire-
based study conducted in Argentina revealed a poor
understanding of the Chagas disease vector and an inability to
describe the mode of transmission'®. In contrast, Villela et al.
found that knowledge of triatomine insects and of Chagas
disease were generally good among a sample of Bambu?
adults and children that had previously been exposed to
education through the Chagas Disease Control Programw. As
in the present study, the majority of respondents felt that

Chagas disease is severe.

A recent systematic review of qualitative studies conducted in
countries with endemic and non-endemic Chagas disease
suggest that social and cultural factors play a substantial role
in the emergence and continuation of Chagas disease™. In that
review, it was shown that patients with Chagas disease
experienced stigmatization and discrimination as a result of
their disease. Additionally, people living in Chagas endemic
areas associated the disease with death, fear, suffering,
distrust, and despair. These elements can influence people’s
willingness or ability to access health care. These findings
highlight the ongoing need for broad educational efforts to
dispel misconceptions about the disease. Other observational
studies have suggested that social determinants besides
knowledge play a large role in behavior change. For example,
Chagas disease is a low priority when living conditions are
dcmanding21 The present study adds to the body of
literature on Chagas disease in the Americas and expands the
understanding of the structural and educational challenges to

Chagas disease control in rural Honduras.

Limitations of the study include the use of convenience
sampling methodology and the risk of recall bias by the
respondents. Although 53% of adult clinic attendees
completed the survey, study participants may not have been
representative of the reference population. As all participants
came from a similar geographic area of Honduras, the results

may not be generalized to other regions of Honduras or
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Central America. Study strengths include the employment of
a structured interview and the use of a standardized
questionnaire administered by trained interviewers at the
point of care. The questionnaire was culturally sensitive and
commensurate with the average educational level of the adult
reference population. All data were collected in a uniform
manner and inputted into a standardized database, limiting

data classification error and bias.

Challenges for limiting the impact of Chagas disease are
multiple and  widespread. These include structural,
socioeconomic and educational hurdles.  Short-term,
collaborative, medical relief missions play a small yet
potentially important role in multi-focal public health
interventions. Medical relief teams may collaborate with local
officials on focused public health projects, such as education,
and structural and sanitary enhancements, to mitigate the risk
of infection. In the authors’ experience, the findings of this
study will guide further collaborative efforts and resource
allocation with the local Honduran Health Ministry to reduce
the risk of Chagas disease through educational campaigns and
targeted interventions, such as continued housing
improvements (eg replacing mud walls with plaster and dirt
floors with cement, and reallocation of woodpiles),
distribution of mosquito nets, and seroprevalence testing,
particularly in the communities with the greatest disease-

specific knowledge and environmental—structural gaps.

Insights gained from this study are important for
understanding the perceptions and attitudes in rural
Honduras. A thorough understanding of Chagas disease and
its social determinants are increasingly important as a
substantial number of Latin Americans continue to migrate to
non-endemic countries such as the USA, Canada, Europe,
Australia, and Japan. Conversely, geographical variations
occur in regards to prevalence, morbidity associated with
Chagas disease, and response to treatment’™”. These
differences could influence perceptions of the disease and
health outcomes. Therefore, it is also important to study each
region individually when feasible. In addition, further
research is needed to assess the sustained impact of education,

fumigation, and housing improvement campaigns. Last,

partnerships for the control of Chagas disease require
additional assessments to better define the role of short-term
medical missions as collaborators with local health
authorities. Data from these and similar studies can guide
Chagas disease prevention efforts in Central America and

rural Honduras.

Conclusions

Despite prior reports of differences in healthcare access
across  geographically  proximal,  rural Honduran
communities, the present study’s findings suggest that
knowledge of Chagas disease and environmental risk factors
are similar between communities. Chagas disease is believed
to be severe by the majority of respondents, yet people from
SV reported a higher perceived risk of contracting the disease
than those from LH. Understanding of Chagas disease
transmission was low across all communities. There was a
high level of interest in diagnostic testing and willingness to
implement environmental modifications. These findings
underscore the need for ongoing and collaborative education
and prevention campaigns in the area. In addition, further
studies are needed to define the optimal collaborative
strategies and partnerships between short term medical relief
trips and local health authorities for the control of Chagas

disease.
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Appendix I: Survey-based questionnaire on Chagas disease

Date:

Section I. Knowledge of Risk Factors
1. Have you ever heard of Chagas discase?
a. Yes
b. No

2. Chagas is endemic to Honduras
a. Yes

b. No

3. How do you get Chagas discase? Circle all that apply.
a. Vinchuca
b.  Mosquito
c. Blood transfusion
d. Mother to child

4. Have you seen this insect (la vinchuca) in your home?

a. Yes
b. No

5. Your house has: Circle all that apply
a. A thatched roof

b.  Cracks in walls or around
windows/doors

c. Rock or wood pile nearby

Home site/ village:

c.  Not sure

c. Not sure

Organ transplant
Skin contact
Sexual contact

Foe oo

Not sure

c.  Unsure

d. Screens on doors and windows
Attic or space between floor and
ground

f.  Problems with rodents
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Section II. Personal health awareness
1. Do you have Chagas discase?

a. Yes

b. No

2. Have you ever been tested for Chagas disease?
a. Yes

b. No

3. Do you have a family member with Chagas disease?
a. Yes

b. No

Section III. Attitudes and Perceptions
1. The seriousness of this illness is: (Circle only one answer)

c.  Not sure

c. Not sure

c. Not sure

None — never causes problems

Mild — infrequent symptoms; causes problems only occasionally

Moderate — symptoms frequent (not daily); causes problems often

Severe — causes problems with daily life

ola|o|o|e

Very Severe — unable to function in daily life

2. Isit possible to have the disease and not know it?
a. Yes
b. No

3. Ifyou were to be affected by this disease, it would: (Circle all that apply)
a.  Affect the way others see me
b.  Have consequences on my livelihood

4. Are you at risk or in danger of getting Chagas Discase?
a. Yes

b. No

Section IV. Treatment and Prevention

c.  Not sure

c.  Cause difficulties for those close to me
d.  Cause no problems

c.  Not sure

1. Would you be interested in being tested for the disease if easily available and free?

a. Yes C.
b. No

dNot sure

2. If you were to be affected by the disease, treatment would be: (Circle only one answer)

a. Pointless, there is nothing I could do c.
b.  Easy to obtain, disease is very curable
d.
3. To prevent the disease, you would be willing to try: (Circle all that apply)
a. Using insecticide spray c.
b.  Improve your house with things like d.

plastered walls, cement floors or corrugated
metal roofs

Easy to obtain, but disease is not easily
curable
Too difficult to obtain

Use a bed net (mosquito net)
This question does not apply to me; [ am not
at risk of getting the disease
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