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ABSTRACT

This thesis titled “Poverty and disease: EffecGaiinea Worm disease on school attendance in
the Tolon/Kumbungu District”, is an attempt at measy the socio-economic impact of Guinea
Worm disease on endemic communities (measurednmstef school attendance). This is with
the understanding that Guinea Worm disease isudt r&fspoverty and can consequently trap its
victims in a vicious cycle of poverty and ill-healiBackground studies across the world reveal
that the incidence of Guinea Worm disease had-dsedeby 93% in the year 2000 from 3.6
million cases in 1986. The reduction could be lbrg#tributed to the interest developed by
Jimmy Carter (former president of United StatesAoferica) and The Melinda and Bill Gates

Foundation towards eradicating Guinea Worm diseaisen the nearest possible time.

Methodologies used in this study varied from usitian of formal questionnaires, focus group
discussion and the employment of scoring and rantanls. Heads of twenty (20) basic schools
were interviewed comprising 10 primary schoaels a6dJunior high schools, also focus group
discussions were carried out with an average o{18h students in five (5) Junior high schools.
At the community level, 10 endemic communities weetected to participate in focus group
discussions whiles 38 patients-infected with Guiéarm disease between January and April
2008 (as presented by the district health diretapravere interviewed using formal

guestionnaires.

Results from data collected have shown that GulMeam disease is still a problem in the
district and has had a negative effect on the piddty of residents. It also reveals that majority

of those infected are within school going age (838oyears) and that students/pupils are absent



from school due to direct infection or infectionafelative. More so, 50% of schools surveyed
revealed that a number of pupils/students nevermed after they had been infected by the
disease. Recommendations based on the study in(ndengst others) the need for properly
equipped Guinea Worm disease containment centrgh&ninclusion of education on Guinea

Worm disease into the curricula of schools in enideameas. There is also the need to work at
alleviating poverty as the only way of permanerghadicating Guinea Worm disease and a

clarion call for intense vigilance at the critiegld of the eradication process.
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CHAPTER ONE

INTRODUCTION
1.1 BACKGROUND
Poverty is usually defined in terms of a persomisome or consumption pattern. For
example, the World Bank has set the internationakpy line at an expenditure level of $1
per person per day (World Bank, 2000). This figumeresents the minimal amount on which
a person can fulfil his or her physical needs, anderson is considered to be living in
“absolute poverty” if his or her income falls beldkis line. It is estimated that a fifth of the
world’s population live in extreme poverty. The bgest fifth of the world’s population
now controls 85% of global gross national productl 85% of world trade, leaving the

poorest quintile with 1.4% of gross national pradared 0.9% of world trade (Oxfam, 1991).

Consequently, people live without fundamental feeedf action and choice that the better
off take for granted. They often lack adequate f@oul shelter, education and health,
deprivations that keep them from leading the kihtife that everyone values. They also face
extreme vulnerability to ill-health, economic dis&tion, and natural disasters. They are often
exposed to ill treatment by institutions of statel aociety and are powerless to influence key
decisions affecting their lives (Thaver and Bhut206). This represents the multi-

dimensional veracity of poverty. Numerous studiesehindicated a strong link between

income level and disease prevalence. Most liteegtias pointed to this relationship as one of
the most well established findings in health sageftdaines and Smith, 1997). Historians of
public health have extensively documented thiss'eland reciprocal” interrelation existing

between sickness and poverty, stating that “the po® poorer in health, and the sick, less
able to do anything about their poverty” (Buor, 3D(INeedy people tend to live on what they
earn on a daily basis and have no cash reseryesytéor sudden iliness. The loss of income

and the inability to pay for the cost of treatmeah push a family further into poverty and

1



debt, thereby perpetuating the cycle of poverty ((d/&Vater Day, 2001). In real terms,
poverty is the principal cause of 12.2 million desa& year in children under 5; 4.1 million of
these deaths arise from acute lower respiratoot trdiections and a further 3 million from
diarrhoea and dysentery. In adults, poverty aca@iot much of the annual 2.7 million

deaths from tuberculosis and 2 million deaths froataria (WHO, 1995).

The medical term for Guinea Worm. disease (dracumsis) is.derived from the Latin word
“dracunculus” meaning “little dragen”. Guinea Woulisease is described as a preventable
infection caused by the parasite dracunculus metir{@bdikarim and Velema, 1999). The
physical signs of the disease are the emergentieedemale worm through the skin of its

human host, usually one or two years after infectio

The disease can infect animals, and sustairebfeal cycles occur in North America and
Central Asia but doot act as reservoirs of human infection. The dieda endemiacross

the Sahel belt of Africa from Mauritania to Ethiapgnaving been eliminated from Asia and
some African countriest has a significant socioeconomic impact becadse temporary
disability that it causes. Dracunculiasis is exielely caughtfrom drinking water, usually
from ponds. A campaign to eradicdle disease was launched in the 1980s and has made
significantprogress. The strategy of the campaign is discugselddingwater supply, health
education, case management, and vemiatrol. Current issues including the integratidn o
the campaignnto primary health care and the mapping of casgsuéing geographic

information systems are also considef€dirncross, Muller and Zagaria, 2002).

In 1986, there were over 3.6 million cases of Gaiéorm disease, reducing by 33% in
2000. In 2000, statistics revealed 93% of all casese from the three most endemic

countries in the world; Sudan (73%), Nigeria (10@hana (10%), 3% in Burkina Faso, 2%

2



in Niger and all other endemic countries makingh#remaining 2% (WHO, 2000). In 2003,
two of the top three endemic countries experiencedsiderable reduction with Sudan
dropping to 63% and Nigeria, to 4.5%. However, Gimrcases increased in percentile to

25.7% with approximately 8290 cases (WHO, 2004).

Within the past 20 years, industrious strides hasen made by the Carter Centre, the Bill
and Melinda Gates Foundation and Weorld Vision Imé¢ional.in.collaboration with UNICEF

and the various ministries responsible in.the rege countries. These interventions have
resulted in the total eradication of Guinea Worrsedse in Yemen, India and Pakistan

thereby constituting a total eradication from the&ak continent (WHO, 2000).

In Africa, previously endemic countries like Beniklauritius, Uganda, Central African
Republic, Chad, Cameroon, Senegal and Kenya haen lyven the World Health
Organization’s Certificate of Eradication, whilesglria, which started with 750,000 cases
recorded only 16 cases in-2006 (WHO, 2006). Afeagreatest obstacle to total eradication
lies within Sudan and Ghana which still recordesb9,and 3,981 cases respectively in 2005,

with the third (Mali) recording 659 cases (CDC,2p04

In Ghana, cases of Guinea Worm disease dropped I&67000 in 1989 to 4,000 in 1994,
then rising to 8,290 in- 2003 and then down to 3,884es in 2005. However, in January
2007, 1001 new cases were recorded with SavelegieNaTolon/Kumbungu, Yendi, East
Gonja districts and Tamale Metropolitan Area, aithim the Northern region, recording

3,188 cases representing 77% of national cases ,(3b05).



Plate 1: Extraction of aworm from a patient in Woribogu
Source: Field survey, April 2008

In the Tolon/Kumbungu district, incidence of Guin&arm has dropped since 2005. From a
total of 907 cases in the district in 2005, it dgred to 827 in 2006 and 421 in 2007. This
represents a 53.6% incidence reduction between RB0EN the Carter centre took special
interest in the disease in Ghana) and 2007. Titadence data of the three year mentioned
above show January with the highest number of casels September with the lowest
monthly sums. This is reflective in case statistcds2005 and 2007, however in 2006;
February registered that highest number of cas#s amother exeeption in 2007 with
October manifesting the lowest monthly cases ferythar. A .combination of these statistics
have proven that the highest incidence occur witinfirst four months of the year (January

to February).

Poor communities are often forced to over expludtirt natural resources in order to survive.
Water sources are particularly vulnerable. In toanyncases, they are abused to such an
extent that they no longer can provide for a comitglsnbasic needs and end up posing

serious health risks. A sixth (1.1billion peopld)tbe world’s population lack adequate



access to water and one third (2.4 billion peofalek access to basic sanitation services, all
of whom live in poverty (Pittock, 2006). Study exftstudy has shown that where a
community improves its water supply, hygiene andfanitation then health improves (or
example, diarrhoea can be reduced by 26% when besier, hygiene and sanitation are
supplied, yet statistics tell a terrible story)rtygercent of the world's 6 billion people have
no acceptable means of sanitation, and more thhitlidn people draw their water from

unsafe sources (WHO, 2005).

This extremely painful and debilitating illness ace mainly in remote rural villages with
low income levels and their poverty characterizgdaick of access to potable drinking water.
A direct link between poverty, water supply andedise is best illustrated by the anecdote
below by a member of community prosperity.org, a peofit organisation working in Latin

America;

“Millions are infected with roundworms, whipworntgyokworms and other parasites via
contaminated water and crops. These parasites wdliemts from foods; destroy body tissue
and organs, cause structural problems in the snmaéstines, and cause pain and various
health problems. With towns and cities not abléutal proper public sewage treatment plus
with many families lacking alternative septic sysée disease causing micro-organisms have
thus multiplied. Those becoming ill excrete incehsewage derived bacteria, viruses,
parasites and their eggs further fuelling the sgfe@sulting in epidemics of Cholera,
Typhoid Fever, Hepatitis, Dysentery and other déesawhich have disrupted work and
education plus created fear and grief, Thus povesy fuelled disease --- disease continues

to fuel poverty” (Community prosperity.org, 2002).



Most studies on Guinea Worm disease have concedtrt its effects on productivity with
regards to farming and economic activities and aitaegard for the immense effect it could
have on the attendance rates of children of sojmiolg age and the consequent drop out rate
due to direct infections and/or that of family mesrd This study will however sought to
establish the link between Guinea Worm diseasepachitendance of its victims and the
resultant effects on economic capabilities of tlemmunities with the backdrop that

education is being propagated as key te econordepandence.

1.2PROBLEM STATEMENT

Guinea Worm disease continues to be a major hésdtre in Ghana and its effect on
infected populations cannot be overemphasized. eTk&ects include rendering its victims
unproductive and incapable of participation in abactivities including school attendance
(Hopkins, 1998). The disease is only transmittabl®ugh the drinking of infected water
thereby making supply of potable water to endemeas vital in other words; lack of potable

drinking water is the only source to the spreathefdisease.

The Tolon/ Kumbungu district is situated in thertiiern region of Ghana which has been
ranked as the third poorest region in Ghana witho 6% its population living below the
poverty level (Ghana Statistical Service, 2008j)as a population of 132,883 and a growth

rate of 2.7%. It also has a population densityfrhabitants per square kilometre.

Moreover, it is a district with of mainly farmershey grow a variety of crops such as cereals,
legumes, vegetables, tubers, cotton and tobacceaimy the role the district plays in

National food security and income generation.



However, 60% to 70% of the population does not reeess to potable drinking water and
also in the 2004/2005 academic year, a high satrg out rate of 63.7% for boys and 73%
for girls was recorded, coupled with these, ithe second highest Guinea Worm endemic

district in Ghana (Tolon/Kumbungu District, 2008).

In a district with a population growth rate of 2. #4%d high potentials for agriculture, issues
such as Guinea Worm disease cannot.be over loodealibe it has a negative effect on the
population consequently leads to a:wider effecth@nnation as a whole. Also, the drop out
rates recorded and the incidence of the diseask todee examined to find if there is a link

between Guinea Worm disease and school attendance.

Poor health can lead to poor participation, irreguttendance and high rates of school
drop-out (Sridhar, 2009), a lack of education can legth¢ inability to win oneself out of the

vicious cycle of poverty and ill-health.

The problem that has been tackled in this studpased on the fact that water supply,
Guinea Worm disease, education and poverty aretwited in a vicious cycle of poverty
and there is a need to find theses linkages td #verevent of Guinea Worm disease leading
to deeper impoverishment and resulting in the genwe of other poverty related disease. To
be able to eradicate Guinea Worm disease, all tt@s®onents must be studied to be certain
that all possible channels of reoccurrence hava beestigated and steps have been taken to

secure those channels.

The results of these studies would compliment kedgé on best practices of eradicating

Guinea Worm disease and consequently other poxedeied diseases.



1.3JUSTIFICATION

Guinea Worm disease is one of the few diseasedézabeen classified as amenable to total
eradication; this is because of a number of factinst of all, its vector (Cyclops) is not
mobile like the mosquito; secondly, the Cyclopsehavimited duration of infection; thirdly,
the strategies to limiting transmission are inexpan and easily attainable; and finally, the
disease is only found in certain endemic commuigiad is only seasonal (Muller, 1979,

WHO, 2001).

Based on this premise, the purpose of the studgifiire sought to identify the reasons such
an eradicable disease has been a major challergeana; to conduct a social assessment of
the effect of Guinea Worm on the productivity od$k infected using school attendance as a
yardstick for measuring-this productivity, ideniifg its effect on school attendance of
children who have been directly infected by thesdse and those who have been affected by

the infection of a family member.

The study also sought to identify perceptions ef tommunities towards the disease; that is
traditional beliefs, traditional methods of preventand possible cures of the disease, and
also identified their assessment of the variouscgsses being adopted by numerous

organisations towards the eradication of Guineanidisease.

The Effect of Guinea Worm disease on school attecelais inadequate unless other
connecting factors are studied. These factors declsocio-demographic characteristics of
infected persons at home, the main source of waeply within communities and the

perceptions of communities on Guinea Worm dise@hés is mainly because the students



being studied reside in those communities and therecommunity perceptions and water
supply situations in those communities could cbuote largely to their infection or
otherwise. Besides, absenteeism due to Guinea Wisease has been documented to be as a
result of direct infection and also infection ofaanily member (llegbode, 1986), (Tayeh and

Cairncross,1996). See section 2.6

The study also looked at Guinea Worm disease aseast of poverty with lack of water
supply as the main component of peverty being.stiidlhis is considered noting that water
supply as a major factor that influences the “hdigparities that exist in health between the
rich and poor within developing countries (Thaverd aBhutta, 2006), also taking into
account the fact that the District under studynes main route of the White Volta at Nawuni,
with a water treatment plant at Dalun, supplyingegborne water to the Tamale Metropolis,

yet rated as the second most endemic Guinea Waeask District in Ghana.

Whereas numerous studies on Guinea Worm diseaseh@ama has concentrated on the
pathology, treatment, epidemiology and the socmRemic impact mostly studying

agriculture and trade, this study looked at theicseconomic impact of the disease with
regards to education especially in an area thatahbgh illiteracy rate coupled with low

enrolment rates and high dropout rates (Tolon/KumgbuDistrict, 2008), See section 3.3.7
for more details; contributing to the eradicatohthe disease from the perspective of its
effect on education which has been noted as anrtantccomponent in breaking the Poverty

— Disease continuum (Morrisson, 2002).



14  OBJECTIVES
The main objective of the study is to ascertaindfiect of Guinea Worm disease as a major
deterrent to productivity (measured in terms ofosthattendance) in endemic areas with

absenteeism from school as a primary indicator.

In order to achieve the above primary objective, fibllowing specific objectives have been
formulated:

Q) Describe the demographic and,socio-economic clerstits of patients infected
by Guinea Worm disease between January and ApdiB,2idn terms of age, sex,
educational background and occupation.

(2) Examine community members’ perception of Guinea MWdisease, its effect(s)
and opinions on current the eradication methodemgeing employed.

3) Investigate the major and minor.sources of watpplsuin communities

(4) Examine the effect of Guinea Worm disease on scatiendance of basic school
pupils/students.

(5) Examine the proportion of infected persons (actbhesdistrict) that are of school
going age.

(6) Suggest workable recommendations towards the tat@tlication of Guinea

Worm disease.

15 PROPOSITIONS
Q) Guinea Worm disease has caused extensive periadsagfacity and inactivity to
its victims.
(2) Guinea Worm disease has a negative effect on sdcitehdance of affected

children.

10



3) Poverty alleviation interventions will contribute the rapid eradication of Guinea

Worm disease in endemic areas.

16 METHODOLOGY

1.6.1 Target population

The target population for this study included Gain&orm infected persons between the
period of January and April 2008, Guinea Worm jiecid communities within the same
period and basic schools (primary.and junior.highosls) within the Tolon/Kumbungu

District.

1.6.2 Sour ces and types of data

Primary Sour ces

Four types of primary data were collected; thetfiwas the patient registry data and
respondents were patients who had been registgréoebdistrict Guinea \Worm monitoring
team to be positive. Data collected include badkgdoof respondents, case per respondent
for a year, date of first worm emergence, date megoto volunteer, type(s) of treatment
given, community of respondent, and whether case mgorted or not and if imported,

community from whieh it was imported from.

The second type of data was based on focus gragpssiions with communities from which
Guinea Worm disease had been reported in the pefidanuary to April, 2008 on issues
including knowledge of disease, causes and premgntraditional perceptions, impact of
disease on community, impact on school childremroanity’s contribution to eradication

efforts and a ten stone scoring and ranking tosasiseerventions being employed by various

organisation. Discussions were followed by a csmsional (guided) walk and mapping of
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communities to delineate sources of water, educadind health facilities and filtration

methods employed.

A third type of data was collected with the aidstfuctured questionnaires. Questionnaires
used contained both closed and open ended quediases] on the study objectives and
research questions. Primary respondents were lwddussic schools and variables included
school population, farthest distance travelled hypils, ohstacles to effective school

attendance, evidence of Guinea Waerm disease. withéiyear, absenteeism due to infection
of student or relative and number of weeks absérdlso included questions on Guinea

Worm disease education and its impact on the papiiscommunity.

The final primary data type collected was a focusug discussion with a cross section of
junior high school students. from five schools. Dissions eentred on awareness of disease,
perceptions, attitude towards patients, causebs#rdeeism and known cases by students or

their relatives and effect on them as students.

Secondary sources

Secondary data were obtained from population cereports, Ghana Health Service reports,
district Guinea Worm monitoring data, Carter cemisrict representative’s reports, books,
periodicals, newspapers and articles obtained fiimaries at the Noguchi Memorial
Institute, University for Development Studies MadicSchool, Komfo Anokye Teaching

Hospital, KNUST and online/internet sources.
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1.6.3 Data collection

Data was collected by the researcher and two fslsistants who had knowledge of the
disease, the study area and apt understandingdbthl dialect of the area (Dagbani). The
focus group discussions were carried out in Dagbwgrthe facilitator and recorded in writing
by the designated recorder and the researcher fab@an above average knowledge of the
language). Communities were informed three daysrpo discussions. Community entry
was appropriately done by initial contact with ttedeyvant authorities; the District Health
Office, the District Guinea Worm Eradication Pragrae, Ghana Education Service District
Office, Chiefs, Elders, Assembly persons and Urmimmittee members. Focus group
discussions were carried out with a maximum of a€@tippants; details of participants are

shown in table 1.1

Table 1.1 Distribution of participants; focusgroup discussions

Community Based Volunteers | 2 (1 male, 1 female)

Youth Representatives 2

Women representatives 3. (including Women leaders:*Magazia”)

Elders/ Chief's representatives | 2

Unit committee member/1

Assembly man
CCRI—NN, S

Source: Field survey, April 2008

Guinea Worm infected patients were interviewedraibeus group discussions and as was
envisaged, 2 patients were unavailable and fugh&bing informed the researcher that they
had travelled to be taken care of by family memloeiher communities outside the district.

One other patient was located @banjola, an inaccessible community at the time of the

survey.
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Questionnaires were administered to head teacherexted schools (Table 1.4) to respond
to, field assistants returned two days after téecolquestionnaires and verify that appropriate
information was given. Focus group discussions waittaverage of ten students from five (5)
Junior High Schools were carried out in a normasstoom scenario with facilitator acting as

teacher and using the black board to emphasizéspmiade.

1.6.4. Sampling design

Between January and April 2008, the District Guirarm Monitoring Team recorded
forty-one (41) cases across the district and aliepts were covered in interviews using
formal questionnaires. These forty-one (41) pasiemtre spread across 15 communities and
10 communities were selected by simple random sampio conduct focus group
discussions and a “ten stone ranking and scorisgéssment of interventions being applied
by various organisations. A list of communitiesyier of prevalent cases at the time of
survey and sampled communities is presented ie taBl

Table 1.2 Guinea Worm disease prevalent communities (Jan-Apr 2008)

* Sampled communities

Community | Number | Percentage | Community Number of | Percentage

of Cases | (%) Cases (%)
*Bilisi 2 4.9 Nyankpala 1 2.4
*Dingoni 2 4.9 *Tali 3 7.3
Gbanjola 4- 2.4 Tolon 2 4.9
*Gburimani | 2 4.9 *Wantugu 17 41.5
Kangbagu 1l 2.4 *Woribogu 3 7.3
*Kasuyili 2 4.9 *Yipeligu 2 4.9
Kumbungu |1 2.4 *Yizegu 1 2.4
*Kunguri 1 2.4

"TOTAL 41 99.9

Source: Tolon/Kumbungu District Health Directorate.

A total number of 20 schools were selected. Sargplias first purposive, in order to select

schools that are either located in or closest ttiernic communities. Out of those selected,
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further simple random sampling was used to selex®20 schools; this comprises 10 Junior

high schools and 10 primary schools.

Five Junior High Schools were selected for Focusigrdiscussions with a minimum of ten
(10) students and a maximum of fifteen (15) stuslesomprising school prefects and
representatives from JHS 1 and JHS 2 selected dystildents. JHS 3 students were not
included because at the time of the survey they weiting the Basic Education Certificate
Examination (BECE). Table 1.3 shows number of «tbigosls sampled, whiles Table 1.4
provides a list of schools visited.

Table 1.3 Distribution of schools sampled

School Total Samplesize Percentage of population
Population (%)
Primary 140 10 7.1
Junior High School |18 10 56
Total — e S _’T":?I?;f";‘r
ATl M ST

Source: Field survey, April 2008

Table 1.4 List of schools visited

Primary school Junior High School

Kunguri *D/A Primary Voggu-R/C JHS

Kasuyili R/C Primary Dalun'R/C JHS

Tolon D/A Primary Chirifoyili-R/C JHS

Kumbungu E/A Primary Wantugu-D/A JHS

Yipeligu D/A Primary

Nyankpala D/A JH

Namdu AME Zion Primary

Gbullung D/A JHS

Tali R/C Primary

Tali R/C JHS

Tingoli D/A Primary

Gbanjong D/A JHS

O 00| N O O | W N| -

Wantugu R/C Primary

Kasuyili Baptist JHS

10 | WoriboguKukuo Ahmad. Primary

Tolon JHS “A”

*D/A: District Assembly; R/C: Roman Catholic; E/&lectoral Area

Source: Field survey, April 2008
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1.6.5 Data Analysis
After carefully coding and editing of questionnairedata were entered using Microsoft
Access templates to minimize errors usually enceredt from entry of data. The coding

system was necessary in order to translate queditadiriables into measurable quantities.

The Statistical Package for Social'Sciences (ndarned to as the Statistical Product and
Service Solution) (SPSS) was used for the anabyfsidata. Results from analysis include
descriptive statistics, frequencies and charts. /@/hecessary, cross-tabulation was used for
comparison of various variables. All analysis basecoded variables have been interpreted

by the researcher for easy reading and comprehensio

1.6.6 Limitations of study

At the apex of limitations was that of financing tresearch which indubitably incapacitated
the researcher and his team from covering theesdtstrict which is 2,741 square kilometres
large with approximately one hundred and ten (Tbdymunities/settlements scattered across

it.

Even though the period the data was collected west twith regard to Guinea Worm
incidence, it was however not appropriate for fogusup discussions as majority of the
participant are farmers and were clearing landHerfarming season. The rains also limited
the researcher from travelling across the Whitetd/dfom Nawuni to the “overseas”

communities of the district.

Finally, a major limitation was the non-cooperatiof volunteers, teachers, patients and

community members of the most endemic communitheéndistrict (Wantugu).
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CHAPTER TWO

LITERATURE REVIEW

21 INTRODUCTION

This chapter investigates various researches éewatlire that have been documented from
numerous experts on subject matters that are detat¢he topic under discussion. Chapter
two has been subdivided into eight (8) sub-sectidhese,sub sections include literature on
pathology, clinical manifestation, treatment anddemiology of Guinea Worm disease. It

also includes reviewed literature on poverty andedse, socio-economic impact and
eradication of Guinea Worm disease and concludés tve conceptual framework that has

been selected to support the structure of thisystud

22 PATHOLOGY

The pathology of Guinea Worm disease is largelyispued by all authors and researchers
of the disease. For many years, dracunculus wdsded among the filariae but was later
discovered that even though they belong to the sarder, they differ distinctively from
them. These differences are mainly in the dispasiatess of the sexes and life history (Blaxter
et al, 1999). According to this publication, draculus is a nematode known as dracunculus
medinensis belonging to the order of spirurida,cifare tissue parasites that produce eggs

containing larvae or release free larvae and requihropods as intermediate hosts.

According to Greenaway, the best known exampldkisforder are the filariae (super-family

filarioidea), including the important human parasilike Wuchereria bancrofti and Brugia
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malayi, Onchocerca volvulus and Loaloa (Greena@8@4). Among nematodes, the mature
female guinea worm is one of the longest, measwmt one meter in length but is only 1-2
mm thick (Brandt and Eberhard, 1990). Muller hagtem that the same or similar species of
dracunculus have been reported sporadically for maisiand reptiles (snakes and turtles) in
many parts of the world (Muller, 1971), howeveresa writers (Nwosu et al, 1982; Issaka-
Tinorgah et al, 1994; and Aylward et al, 2000) hagserted that there is no known animal
reservoir of infection which makes eradication muwtre probable if safe drinking water
can be assured. Nevertheless, Greenaway cate@pses that this assertion has not been

conclusively disproved (Greenaway, 2004).

Humans become infected by drinking unfiltered watntaining copepods (small
crustaceans also referred to as cyclops or watas tby Kelly and Pereira, 2006) which are
infected with larvae, which_penetrate the host stcimand intestinal wall and enter the
abdominal cavity and retroperitoneal space (CD@M420Larvae develop to the infective
stage in the body cavity in 14 days at 26°C (Braamdt Eberhard, 1990). In the human body,
larvae are released in the stomach and migrateughrahe intestinal wall across the
peritoneal cavity and into the wall of the abdonzem thorax by 15 days (Cairncross and
Tayeh, 1989). Over the next 60 to 90 days (100 dagsrding to W.H.O, 2006) the larvae
matures into adult and mate, and according to Gagay, 2004, the male dies afterwards.
However one literature has disputed that the mads, dt states that in experimental
infections by dracunculus insignis in ferrets, rsdiee for at least 330 days and therefore are
potentially able to fertilize females for anotheay (Brandt and Eberhard, 1990). Despite this
assertion, an internet based encyclopaedia agrigkbsGreenaway and proceeds further to

state that the male is usually consumed by thelteafter mating (Wikipedia, 2007).
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The female moves down the muscle planes and bydiihs (10 to 14 months according to
Cairncross et al, 2002), have grown greatly with titerus being filled with larvae, worms
emerge about 1 year after infection, usually fromfeet and lower extremities but have been
documented to emerge from other parts of the b@adytér Centre,2007) . On the course of
emergence, the female worm induces a blister orslire which is soothed if immersed in
water. When lesion comes into contact with wateg,female worm emerges and releases its
larvae (Rohde et al, 1993). The larvae.are ingesyed copepod and after two weeks (and

two molts) have developed into infected larvae;dypeie.continues.

2.3 CLINICAL MANIFESTATIONS

Infected people remain asymptomatic for about a \after infection at which time the
matured female worm approaches the skin and forpspale in the dermis, this is usually
painful because of host reaction (Nwosu et al, 1982her writings have added that the host
reaction is preceded by a slight fever, an urtataash with intense pruritus and systematic
symptoms of nausea, vomiting, diarrhoea and dizairfelours and Cairncross, 1994). Upon
the final bursts of the blister, Muller writes thaimarked inflammatory response against the
cuticle of the _entire worm is manifested therebgventing its removal (Muller, 1976).
Furthermore, Muller-and a host of other writersentiitat the pain and systematic symptoms
decreases with the rupture of the blister and tleemwusually is manually extruded by
winding it onto a stick over several weeks (llegh@d al, 1991 and Muller, 1976). However,
this does not mark the end of the pain, Ruiz-Titkaed Guiterrez (1991) have documented
complications of ulcers which may “lead to abscEssation, tetanus, septic arthritis or

systematic sepsis with subsequent infections atgdeading to deformities or contractures”.
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With respect to duration of incapacity per episofié&uinea Worm disease, literature varies
in terms of number of days. According to Lyons (2Pin a study in Ghana, continuing pain
for 12-18 months after the emergence of the worras @xperienced by 28% of people with
Guinea Worm disease in one study and 0.5% of #nigespopulation had permanent physical
impairment in the form of “locked” knees or othemits. In another survey in Nigeria, 58%
of patients, mostly in the 15-49 year old workingeagroup or school going age, were
disabled for an average of 12.7 weeks (Smith €it%39). In"yet another study in Benin, there
was a recorded 0.3% mortality. rate “from..tetanus @&@egbticemia (Chippaux and

Massougbodgi, 1991).

In general terms, Guinea Worm disease is said toabely fatal with a 0.1 fatality rate
(Adeyeba, 1985). Other writers (Imtiaz et al, 19830 and Reddy, 1965; and Singh and
Raghavan, 1957) in separate studies concludedltibaproportion of patients permanently
disabled by the disease is small with a less tBamdcurrence. However, other studies seem
to differ from the above conclusion; this is espégiso since the social impact of Guinea
Worm disease is mainly attributable to temporasadility suffered by patients (Cairncross
et al, 2002). For example, two longitudinal studiesNigeria, researchers (Adeyeba and
Kale, 1991; Smith et al, 1989) found that 58 topéBcent of patients were unable to leave
their beds for approximately a month during aneéraéimergence of the worm. In another
study in Ghana (Hours and Cairncross, 1994), it fwasd that between 12 and 18 months
after emergence of the worm, 34% of patients k&l some difficulty performing everyday

activities, usually due to pain attributable byl@sation and the date of onset of the episode.
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24  TREATMENT

There is no known literature with variations in treds of treatment; however a few drugs
have been tried with little or no effect on theedise or the worm. Traditionally, treatment is
carried out by winding worms out on a stick a fesmtimetres a day. This has been practised
since ancient times and is still useful, partidylavhen combined with a clean dressing and

antibiotic ointment to prevent secondary bactenfdction (Magnussen et al, 1994)

According to Nwoke, there is no'evidence that dmncetherapeutic agent has a direct action
against guinea worms although various benzimidez@darge chemical family used to treat
nematode and trematode infections in domestic ds)manay have an anti-inflammatory

action aiding elimination (Nwoke, 1992) and aspiwas found elsewhere to be equally

effective (Muller, 1979).

Eberhand et al (1990) further published their fmysi based on therapeutic treatment of
disease and concluded that Ivermetin (a broad Epecténti parasite medication) was
effective against many other nematodes but hadctiorain one trial, nor in experimental
infections. This conclusion was also certified bgadka et al in a journal published in 1994.
Chippaux, (1991) found that treatment with mebentiazavas associated with aberrant
migration of worms which were more likely than ulst@aemerge in places other than the
lower limbs. Hence the conclusion of all these ifigg is that prevention is the only effective

intervention to reduce the incidence of Guinea Wdrsease.

2.5 EPIDEMIOLOGY
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Dracunculus larvae need a period of 12 to 14 daysdewelop in the cyclops and become
infective (Cairncross et al, 2002). This has pradpimany researchers of the disease to

guestion the water sources necessary for transgmissithe disease.

According to Muller (1979) and later, Tayeh, Camss and Maude (1993), Guinea Worm
disease is not normally caught from flowing watearses such as rivers and streams. Both
documents insist that deep wells are also rarepligated in transmission. Few cyclops are
found in them, probably because the lack of lighiha-bottom constrains the population of
zooplankton, which are the cyclops’ natural dietey therefore conclude that ponds, and
sometimes shallow or steep wells are the main sswtthe disease and the epidemiology of
Guinea Worm disease is therefore chiefly determimgthe use of such sources of drinking

water.

Numerous studies in-both Africa and Asia have iilated this predominant role of ponds in
guinea worm transmission; these include Edungbd®8@, 1983); Edungbola and Watts
(1984, 1985, 1990) in Nigeria; Lyons (1972) andt&€t060) in Ghana; Gbary, Guiguemde
and Quedraogo, 1987 in Burkina Faso; Petit et289) in Togo. Others include Henderson,
Fontaine and Kyeyune, 1988 in Uganda; Hopkins €986 in Pakistan; Johnson and Joshi,
1982 in India and finally, what is now known as Bkistan (WHO, 1998). In all these

studies, it was clearly emphasized that many ofptivals involved in transmission are man-

made.

According to Cairncross et al (2002), two broadgrats of seasonality are found in African
areas of endemicity, depending on climatic factdisey add that in some countries, both

patterns occur, each in a different climatic zof@s was first noted by Guiguemde in 1985
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where he added that to the North in the Saheliae,zmansmission of the disease is generally
limited to the rainy season from May to August wigkak in June and July. Steib and Mayer
in 1988 attributed Guiguemde’s claim of this pattés the presence of T.Inopinus in the
surface and shallow water used for drinking. Yeliferempong and Olsen (1997) however
found it difficult to correlate occurrence of cypluds in local water sources with the

prevalence of infection among the people using them

Proceeding from Guiguemde’s avowal, further.sountlthe ‘humid savannah and forest zone
the opposite pattern is found with a peak in the skason. This may be early dry season
(September to January) as in some parts of Oye,Sthgeria (Edungbola and Watts, 1985
and Kale, 1977); Danfa in Ghana (Belcher et al5}@hd southern Togo (Petit et al, 1989).
The dry season transmission is often associaiddtig consumption of water from ponds or
water bodies formed in the beds of seasonal riwéen flow has ceased (Macpherson, 1981
and Chippaux et al; 1992). Chippaux and Massouglb@91) also suggest that transmission
does not occur when there is less than one subtzepticlopoid per litre in the pond and that

this accounts for seasonal variations in incidence.

Apart from seasonal variation in disease transmisghe incidence of Guinea Worm disease
has been found to vary with age and gender inreifiteways. Jemaneh and Taticheff, 1993
discovered a significantly higher prevalence in veonof Ethiopia. Prior to this, Johnson and
Joshi (1982) found the opposite result in Indiavas discovered by Adekolu-John (1983)
and a decade later, by Nwoke (1992) in some Wastakf countries. Nevertheless, Tayeh et
al, 1993 concluded that the issue of significanas tehavioural risk factors (such as work in

the fields or collection of water) and not neceiséine gender component.
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With respect to age, two possible age prevalenadilgs have been pointed out by
Cairncross and Tayeh, 1989. According to this letibigh prevalent villages with an
infected water source shows similar prevalencenitdieen and adults whiles lower prevalent
villages show low prevalence in all ages but sigaiitly less in children than in adults. They
further explain that the former is characterisficommunities where the water carried home
is infected, whiles the latter is indicative of association with mobility, where infection is

acquired from water sources outside the community.

26  SOCIO-ECONOMIC IMPACT

A potpourri of factors leads to devastating effemisan affected population’s socio-economic
status. In recent years, the understanding hasngtioat biological and technical feasibility is
not the only criterion to consider before launcheng eradication programme; costs and
benefits are no less important (Dowdle and Hopkik898). According to Aylward et al
(2000), the benefits-of guinea worm eradicatiowantrast to those of small pox and polio

will accrue almost exclusively to the populationnvhich the disease is endemic.

In terms of direct socio-economic effect, Smithati(1989) write that the disease tends to
predominantly affect people of working age or sdhgoing age, citing an example in a
Nigerian study where 58% of those affected wereveen 11 and 49 years with 100 days of
inability to work, and that children were abseranir school for 25% of the school year.
llegbode et al, 1986 has asserted that this aleienmteoccurs because of either direct
infection or to cover the workload of a parent iilisg disabled by the illness. Based on
another study in Kordofan, south Sudan, Tayeh aadn€oss (1996) discovered that

children of affected families were three times mbkely to be malnourished. This was
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thought to reflect the lost income to the househimlduced by the incapacity of the

breadwinner.

With regards to education, numerous researchersvaters (Brieger et al, 1989; Edungbola
and Watts, 1985; Edungbola et al, 1988; llegbodal,e1986 and, Nwosu et al, 1982) have
written that children miss school when they haven&a Worm disease (in rural Africa,
School is usually a long walk away) and also whey thave to substitute for their ill parents
in doing agricultural work and other. household.&asks.a result, school attendance suffers
during the peak season. Edungbola et al (1988)ludes that schools in areas of endemicity

often have to close for one month in each yearrasuit of vast absenteeism.

Some studies have attempted to place figures oretle@omic impact of Guinea Worm
disease by multiplying the number of days of labost by the mean value of production per
day or by the wage rate. One such study (de RodyEaiungbola, 1988), based on a survey
of 87 households, estimated that the rice growrsgasin three states of southern Nigeria
sustained an annual loss of $20 million due to €aikVorm disease. Based on this same
calculation, it was estimated that the annual adsGuinea Worm disease in Benin was
16000 CFA francs per patient (US $60) (Chippaualel992). However, it has been argued
previously that this method of calculation usesoaar-simplified approach and is likely to
over estimate the cost (Guiguemde et al, 1986 auid, 2988), as it does not allow for the
various coping strategies by which households mso illness (such as abandoning other
tasks and using additional labor), which quali@tstudies have found to be common in
peasant farming (Brieger et al, 1989 and Chippawale 1992). A more complicated
approach is to examine the impact on actual praglu¢Brieger and Guyer, 1990) or even to

include the incidence and duration of Guinea Worseake- induced disability as prediction
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variable in an agricultural production function. dilbert (1993) used this approach in north-
eastern Mali where incidence of Guinea Worm diseeese “relatively low” (between 3 and

33% in the villages studied) to show that tempowdisability accounted for a reduction of
5% in overall production of two important subsistercrops: sorghum, mainly grown by men

and peanuts, cultivated by women.

Apart from the direct impact of Guinea.\Worm diseageproduction and productivity, there
is also the ability to produce a direct econemte.a returns from incidence reduction. This
is particularly so because expenditure on the desean be redirected to other development
activities. The World Bank for example (Kim et aB97) has estimated that the economic
rate of return on the investment in guinea eragioawill be about 29% per year once the
disease is eradicated, with an estimated costedfjlihbal eradication campaign between 1987

and 1998 being $US 87.5 million.

2.7ERADICATION OF GUINEA WORM DISEASE

Guinea Worm disease has been reported in writirays fndia, Greece and the Middle East
since antiquity, and dead female worms have beemdfoin 3000-year-old Egyptian
mummies. Historically, the disease occurred in AleEgypt, the Gambia, Guinea Conakry,
Iraq, Brazil and the West Indies but died out spaabusly in these areas. Guinea Worm
disease was eliminated from Uzbekistan in 1932famd southern Iran in 1972 through case
identification and containment and through elimimatof the parasite from water reservoirs

(Cairncross et al, 2002).

Guinea Worm disease aspromising candidate for successful eradicatidre dyclopseare

not a mobile vector like a mosquito, and the castaten both the cyclops and human hosts
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is of limited durationDiagnosis is easy and unambiguous; cheap and ig#etieasureare
available to prevent transmission. The diseaseahlisited geographical distribution, and
even within this area it is founohly in certain communities of endemicity. Its medky
seasonatlistribution in time also permits a more intensigeus onts prevention in seasonal

campaigns and transmission from animals to pesppeactically unknown (Muller, 1979).

The United Nations declared 1981-1990 to he thermational Drinking Water Supply and
Sanitation Decade (IDWSSD), raising the possibithgt-Guinea Worm disease could be
eradicated by improving the quality of human dmtkiwater. In 1981 the US Centres for
Disease Control and Prevention (CDC) proposed Ghahea Worm disease would be the

ideal indicator with which to measure the succéghis global initiative.

By the mid-1980s, however, it was evident that auwd not be possible to gather all of the
resources needed to-achieve the intended goalsedD\WSSD. As a result, in 1986 The
Carter Centre led a movement, in collaboration whth CDC, UNICEF and the WHO, to
increase advocacy and funding for the Global Draaliasis Eradication Campaign. High-
level advocacy has been an important aspect oicémepaign, with sustained support by
former US president Jimmy Carter and two formeicsin heads of state, Amadou Toumani
Touré of Mali and General Yakubu Gowon of Nigeiai¢ger et al, 1997). As the campaign
gained momentum, transmission of Guinea Worm desdasreased in several countries, and
in 1991 the World Health Assembly passed a resmutalling for the eradication of Guinea

Worm disease by 1995.
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Since the beginning of the Global Dracunculiasiadiration Campaign, 7 countries have
eradicated the disease, including Pakistan (19&hya (1994), India (1996), Cameroon,

Senegal and Yemen (1997) and Chad (1998) (Hopkiak 2002).

Attributable to the campaign, the number of repbrtases decreased from 2.25 million cases
in 20 countries in Asia and Africa in 1986, to fewlean 55 000 cases in 13 African countries
in 2002 (Sudan, 41 493; Ghana, 5606; Nigeria, 38200, 1479; Mali, 857; Burkina Faso,
580; Céte d'lvoire, 266; Niger, 233;:Benin, 157, Mitania, 42; Ethiopia, 24; and Uganda, 6

[number not reported for Central African Republi@jeenaway, 2004).

The ultimate success of an eradication programrpert#s not only on favourable biological
factors but alse on societal acceptance of theviergion and the political will to carry it out.
Guinea Worm disease is a good candidate for ergolictor several biological reasons. First,
the disease has a limited geographic distributizh the marked seasonal occurrence allows

for periods of more intensive intervention.

Second, transmission is only from those with chhidisease and there is no known animal
reservoir. Third, because symptoms develop witime gear after infection, with predictable
timing, the disease is easy to recognize and degnwohich facilitates identification and
containment of active cases. Finally, effectivevprgive measures such as health education

and water filtration are available to prevent traission (Aylward et al, 2000).

The main strategies of the Global Dracunculiasadiation Campaign have been to identify

all communities with endemic disease transmissicontain all active cases (thereby
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preventing contamination of drinking water sourcesid educate the population about
methods to avoid ingestion of contaminated drinkimgter. These objectives have been
achieved through training volunteer village-basedltin workers to educate villagers about
the origin of the disease, its mode of transmissiod methods of prevention. Villagers are
taught to avoid ingestion of contaminated waterfilbgring water through cloth filters and

are educated about the care and management ofepetplactive infections so that they do
not contaminate sources of drinking water. Vectmmtm! through the monthly addition of

Abate (a coecide) to unsafe sources of drinkingewtt.control the copepod population (the
intermediate host) has also been used. Anotherriamtoaspect of the control programme
has been the provision of monthly reports, basedaative surveillance of cases, to the

community by the volunteer village-based healthkeos (Hopkins and Ruiz-Tiben, 1991).

The successful implementation of these strategels Global Dracunculiasis Eradication

Campaign to target the eradication of Guinea Woisease in all countries except Sudan by
the end of 2004. Sudan has the greatest burdersedsE in the world, primarily because a
20-yearlong civil war has made it difficult to in@phent an effective eradication programme.
An eradication_programme was first established ude® in 1995 when former president
Jimmy Carter negotiated a successful 4-month “guinerm cease fire.” All fighting ceased

during this period, allowing health care workersemucate villagers about Guinea Worm
disease and to disseminate cloth filters in sontb@femotest areas of the country (MMWR

1995). This did not have a lasting effect, howewsrthe civil war currently prevents access
to affected villages, particularly in the southeart of the country. It is estimated that at least
5 years will be required to eradicate Guinea Wolsease in Sudan once an effective

programme is established (MMWR002).
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In Ghana, eradication efforts yielded a drop ofsasom 180,000 in 1989 to about 4,000 in
1994. Eradication in Ghana has been a continuaceps of “two steps forward and one step
backward”. Between 1995 and 2005, more than 66®@&@naians have suffered additional
cases of the disease and Ghana has missed fie tiigs for eradication. Within this same
period, the government of Ghana and the Carterr€dms provided $5 million and $9

million in assistance, respectively, to the Guineaim eradication programme (CDC, 2006).

However, after another failed deadline for eragacabn.in.December 2006, 1,001 new cases
emerged in January 2007; almost double the numlyeaaago. Ninety percent of Ghana's
remaining cases are within 100 miles of Savelugenai-arid region prone to drought, where
guinea worms breed in manmade dams with about @5@0ple living in the area (VOA,

2007).

Continued success-of the Global Dracunculiasis iEaidn Campaign will depend on
adequate funding, the ongoing cooperation of affbctillagers, continued political support

and political stability in affected countries (MMWR002).

2.8 POVERTY AND DISEASE

Poverty has been defined severally by various veritend .cognoscenti of the subject. The
major dispute that has occurred throughout liteeaion poverty has been based on the
income/expenditure definitions being questioned sopporters of the multidimensional
approach. However, the aim of this document istoaliscuss these disparities. Therefore, in
line with the broad definitions and the necessitthes study, Chambers’ definition would be
resorted to. He outlines what he calls the ‘depiavatrap’, in which five ‘clusters of

disadvantage’ interact with each other to trap peap a situation of disadvantage. One of
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the five clusters is poverty and it is used in tilaerow sense of lack of assets. The others are
powerlessness, physical weakness, isolation andherability, which are the wider
dimensions of poverty (Chambers, 1983). These ‘fohesters of deprivation” are further

outlined as:

1. POVERTY (LACK OF ASSETS):Small house, little land, few or no livestock. All
family members work unléss'they are too*young;ooldick.

2. PHYSICAL WEAKNESS: Adults unable to work due to illness or disability;
migration of active adults.

3. ISOLATION: Household is remote or on the edge of a commuaitg may lack
access to markets or information.

4. VULNERABILITY: “Household becomes poorer - through -having to deah wit
unforeseen circumstances such as crop failure,dexgi sickness, funerals or
flooding.

5. POWERLESSNESS/Neak negotiating position with those in controhagant of the

law, competing for employment.

With respect to links between poverty and ill-hiealfhaver and Bhutta, (2006) have written
that “huge disparities exist in health betweenrible and poor within developing countries.
Poor health is closely associated with poverty.o8srand within countries, differences in
income can account for as much as 70% of variandafant mortality. In addition, they
mention that the poor are most vulnerable to iitteand have the least means to combat it,
and conclude that there is a growing body of ewdewhich shows that better health

contributes to greater economic security and grovathcluding that “better health reduces
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poverty and reduced poverty improves health” (Thame Bhutta, 2006). These assertions
have been further strengthened by Anand and Chg&6jlwho stress that the effect of
poverty on health are never more clearly expresisad in poor communities of developing
countries. In the discussion paper, they furtheitewthat the absence of safe water,
environmental sanitation, adequate diet, secursihgubasic education, income generating
opportunities and access to health care act inooBvand direct ways to produce ill-health,

particularly from infectious diseases, malnutrifiand reproductive hazards.

In a continuing discussion of the link between ptywand ill-health, Jamine Schooley writes
that there is an interwoven issue of health ane&ggwhich form a cycle. She elaborates on
the “cycle of poverty and ill-health”, stating thidile cycle comprises of poverty, ill-health,
malnutrition and lack of education (Schooley, 200ih) support of this “cycle concept”,
Guerrero et al (1998) writes in a medical jourr@tt‘the number one health problem is
poverty” emphasizing that for the poorest counfribe health sector alone cannot ensure
better health even if it were able to function axmum effectiveness and concluding that
medical personnel have to accept that they caronger deal with health while ignoring

poverty.

To fortify the argument on the poverty- ill healiihkage, the WHO (1995) writes that in real
terms, poverty is the principle cause of 12.2 wrilldeaths a year in children under five; 4.1
million of these deaths arise from acute lower ir@spry tract infection and a further 3

million from diarrhoea and dysentery. Accordinghcs same publication by the world health
body, malnutrition is estimated to be an underlycayise in 30% of child deaths and is
overtly expressed as growth retardation in 230iomillchildren and severe wasting in 50

million children. It further states that in adulgoverty accounts for much of the annual 2.7
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million deaths from tuberculosis and 2 million deafrom malaria. With all this, Kevany
(1996) concludes that maternal mortality is strgragsociated with high fertility and lack of
access to health services and causes a furthed(Ddeaths a year, with associated impact
on surviving offspring.

2.9 CONCEPTUAL FRAMEWORK
The conceptualization in figure 2.1 simplifies amdarstanding of the link between poverty
and ill-health in the context ofl Guinea Worm..diseaBoverty has been defined, in the

context of this work, as multi-dimensional and mfdteted in nature (Chambers, 1983).

Figure 2.1: Poverty and Ill-health: the Vicious Cycle

eDiminished elncreased personal

quality of life and environmental
risks

eReduced

productivity eincreased
malnutrition

oLowered 5 eless access to

learning ability knowledge,

o information

eDiminished

hou_sehold eDiminished ability

savings; debt to acces health care

Source: Adapted from Thaver and Bhutta, 2006.

In Thaver and Bhutta’s model, poverty has a tengerideading to increased personal and

environmental risks, increase malnutrition, lesseas to knowledge and information and
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diminished ability to access health care, there&agling to ill-health. These components are

further expanded to create a clear understanditigeofomponents of the framework.

Increased personal and environmental risk:

Poverty has been noted as a major cause and effenvironmental problems. According to
the World Bank (2000), environmental health ris&l into two broad categories. The first
are the traditional hazards related to poverty lac& of development such as lack of safe
drinking water, inadequate sanitation and wast@asial, indoor air pollution and vector
borne diseases. The second category is the mo@deards such as rural air pollution and
exposure to agro-industrial chemicals and waste @l caused by development that lacks

environmental safe guards.

The first of these categories falls into the baokgd of this framework and consequently the

study. Poverty increases the vulnerability of tberto numerous environmental risks, in this

sense, lack of safe drinking water and exposuretdor borne diseases. They are unable to
gain access to potable drinking water and therefsert to water sources that are affordable
to them yet contaminated with various water boreeters including the Guinea Worm

Cyclops.

Increased malnutrition:

Malnutrition has long been recognized as a consesguef poverty. It is widely accepted that
higher rates of malnutrition will be found in areagh chronic widespread poverty (ADB,
2001). Malnutrition is the result of marginal digtantake compounded by infection. In turn,
marginal dietary intake is caused by household fiogdcurity, lack of clean water, lack of

knowledge on good sanitation, and lack of alteweatsources of income. It is also
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compounded by inadequate care, gender inequalibgr fhealth services, and poor

environment.

L ess access to knowledge and infor mation:

Poverty is known as both a cause and as a resuhieofack of access to knowledge and
information. Knowledge is vital in all spheresprbductive life; this could be knowledge on
prices of commodities, knowledge 0f disease pregepknowledge on constitutional rights

and responsibilities, knowledge on. weather .cona#i@nd appropriate farming periods.
Poverty deprives its victim of the ability to acsekese forms of knowledge emanating from
the lack of appropriate education on issues comagihem to smaller issues like a lack of a
radio set. Chambers (1983) outlines this as iswlain his “deprivation trap”. He explains

that services do not reach the remote and thesecaerinclude information flow and

education.

Diminished ability to access health care:

The poor lack assets to pay for health care, thét mcludes hospital bills and drugs .This
apart, distance to health facilities also prevéimespoor from having access. This is explained
by chambers as a relationship between povertyevability to ill-health, physical weakness,
powerless and isolation playing their roles in kegphe poor in the “deprivation trap”, or in
the above framework, the vicious cycle of poveftfis lack of access to the health facilities

also leads to a lack of knowledge on health isanespreventive measures.

Access to health care includes a system of healtk and protection that is available,
accessible, acceptable, and of good quality. Acteseealth care should imply functioning

public health and health care facilities, goods seices are available in sufficient quantity
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within a State. It also means that they are adolesso everyone without discrimination.
Accessibility has a number of dimensions, includptgsical, information and economic
accessibility. Thus, ‘information accessibilitytlndes the right to seek, receive and impart
information concerning health issues, subject &rtght to have personal health data treated
with confidentiality. 'Economic accessibility' mesathat health facilities, goods and services
must be affordable for all. Further, all healthiliies, goods and services must be acceptable
(that is; respectful of medical ethics and cultyrappropriate, and of good quality (Wen et

al, 2003).

lll-health is both a cause and consequence of povAccording to the framework under
scrutiny, illnesses can reduce household savioggrl learning ability, reduce productivity
and lead to diminished quality of life — thus cre@tor perpetuating poverty. The left side of
the framework deals with.components that emanata fiil-health and create or perpetuate

poverty.

Diminished quality of life, reduced productivity @diminished household savings leading to
debt are interlinked in several ways. Each bouilloEss presents a range of negative
economic consequences for househaldd loss of productivity for the sectors in whitie t

sick and their caregivers are involved (Nolan, 2008ss of labour and consequently income
when a breadwinner falls il eoupled with rising el costs and ultimately funeral

expenses may plunge a household into chronic poveurthermore, the poorest households
are most likely to resort to non-reversible copsitategies including the sale of land or

livestock or withdrawal of children from school.
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Il health thwarts the ability of the patient tate in several ways. The sick are too weak to
learn, sickness distracts the patient from learrdng to uncomfortable feelings or pain
leading to lowered learning abilities. Health h&isets on cognitive development and school
participation; poor health can lead to poor pgvtition, irregular attendance and high rates of
school dropout (Sridhar, 2009). Furthermore, better child treahproves school attendance,
cognitive ability and learning. Miguel and Krem&004) found that de-worming of children

in Kenya increased school attendance.

In terms of learning abilities, ill health leadsgiwblems of three types (Sridhar, 2009); First,
due to inadequate nutrition and ill health eithastéro (within the uterus) or early in life,

children are unprepared to attend school, Blea{@8®3) notes that parasitic worm diseases,
which are most common in children, have effects@mool attendance, literacy and physical

development.

Second, due to illness caused by helminthic ind@sti micronutrient deficiencies, and
chronic protein malnutrition, children fail to learat school. For example, vitamin A
deficiency contributes to measles mortality andrtiizeal illness and.is the leading cause of
preventable child blindness in developing countsmmer and West, 1996). Similarly,
iron deficiency results-in impaired cognitive deymhent and lowered school achievement

(GranthamMcGregor and Ani, 2001).

Thirdly, in many contexts, there is unequal papition of girls in schools due to the
intertwining of biological and cultural forces. Faxample Miller (1992) writes that
menstruation exacerbates irdaficiency anaemia while early marriage and thesgpancy

increases the nutritional demands. In addition, rwitleess strikes families, girls are more
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likely to discontinue their studies to assume hbote chore duties and care for younger

siblings.

To forge a relationship between these componerptaieed above and the subject under
study, water is central to Guinea Worm disease taadpresence of Guinea Worm disease
indicates the absence of Potable drinking waténénendemic communities. Poverty leads to
increased personal and environmental risks (ingiisation, a lack of potable water) which
further leads to the risk of disease (Guinea Waaifgcting praductivity, the quality of life,

learning ability and household savings.

Inferring from this, a school student who lacksagid¢ water is at risk of being infected by
Guinea Worm disease. This infection could affeet$tudent’s productivity (ability to go to
school) and further inhibit the student’s learnatglity. Without adequate interventions, the
said student will remain entangled in this viciaysle of poverty and ill-health and possibly
drop out of school which could deepen the statgamiferty and ill-health. The risk of a
continuous cycle of poverty and ill-health is imeam except an intervention is carried out to

improve one or more of the conditions mentionedvabo

With regards to Guinea Worm disease, interventamsbeing taken to eradicate the disease
but a glaring question is if this-is necessarilg thost effective form of intervention. The
suggestion at this point is that a well craftedeiméntion to eradicate poverty would
automatically eradicate Guinea Worm disease andrgboverty related diseases, whiles
effective eradication of Guinea Worm disease wawentually eradicate only Guinea Worm
disease leaving the persons vulnerable to all adie¥ases and a possible re-infection of

Guinea Worm disease and a potential return toithieus disease-poverty cycle.
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CHAPTER THREE
STUDY AREA
3.1. INTRODUCTION
Chapter three (3) aims to describe into detailsdib®ict under study. The chapter is divided

into ten (9) sub sections based on various subjatters that concern the district.

This study was carried out in the Telon/Kumbungstikt; The Tolon/Kumbungu District is
one of the first forty-five (45) districts creatadder the decentralization law of 1988 (PNDC

law 207) with Tolon as it district capital. Fig dsla map of the study area.

3.2 GEOGRAPHIC SETTINGS

3.2.1 Locationand Size

Tolon/Kumbungu lies between latitudes 90° and 2tdrth and longitudes 10° and 50° west.
The district covers a land area of 2,741 squa@ietres which is about 3.9% of the total
land mass of Northern Region. Northwards, the idists bounded by the West Mamprusi
District, Central Gonja District to the south an@$VGonja to the west. Tamale Metropolis
and Savelegu/Nanton District share the easterndasies with the district. Figure 3.1 is a
map of the district from a national perspective legiFigure 3.1 is a detailed map of the

district highlighting major study communities.
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Fig 3.2 Map of Tolon/Kumbungu District
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3.2.2 Climate and Vegetation

The district lies in the Guinea Savannah zone Witthtaian characteristics dominated by
clayey and loamy soils. Major tree species inclade, baobab, shea and dawadawa. The
zone is characterized by a single maximum raimé&dime which starts from April/May and
becomes irregular from August and ceases in Octals#ering in the dry season. Mean
monthly rainfall ranges between 500 and 1100mmeghihean monthly temperatures range

between 17°C and 40°C.

3.2.3 Reélief and Topography

The Tolon/Kumbungu District is mainly drained byetWhite Volta and its tributaries
including Kulabong, Koraba, Salo Bawand Winiba The lands are flat and generally
undulating. There are however few hills at Jagbe &antang with valleys around Nawuni-
Singa, Gbrumani-and Santang areas. The area hgistheanging between 12 — 180 mm

above sea level.

3.3 SOCIO-DEMOGRAPHIC FEATURES

3.3.1 Population size and Distribution

According to the 2000 Housing and Population census population of the district is
pegged at 132, 883. This consists of 67, 494 neaies67,590 females with a growth rate of
2.7%. Population density is estimated at 50 inlaaitét per square kilometre. This feature
however varies with settlements. It is high in thmajor towns of Tolon, Kumbungu,

Nyankpala, Lungbgunga, Chirifoyili and Kpendua, lekilower in the smaller communities.
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3.3.2 Migration

There are few immigrants in the district. They ud®# Fulani herdsmen, Bato and Gonjas
(who are mainly fishermen). A large number of yoirthihe district migrate to the southern
parts of the country in search for jobs. It is iydenown that the district has a large number
of emigrant porters, popularly known as “kayayei’ mainly Accra and Kumasi. This
reduces the youthful working population in the wigstwhich affects productivity in the

district.

3.3.3 Health

The district has a high level of infant and chil@nality in the district. For instance, there
were 80 reported cases of infant deaths in theiaigor 2005. Five top diseases include
diarrhoea, malaria, guinea worm, intestinal wornd agspiratory infections. The district is
the second mest endemic Guinea Worm disease artge ioountry after Savelugu/Nanton
District due largely to inadequate supply of potablater to the district. Prevalent diseases
include malaria, which constitute over 60% of répdrillnesses, diarrhoea, viral respiratory

tract infection, malnutrition and Guinea Worm disea

3.3.4 Ethnicity and Religion
The people of the district are predominantly Dagasmiwith few migrants who are Gonjas
and Batos living along the White Volta. The peamle mostly Moslems with small groups of

other religions including Christian and Traditiomaligions.

3.3.5 Housing and Settlement Patterns
Tolon/Kumbungu District is mainly rural with oveb% of the houses built with mud and

thatch and 2% of roofing sheets (zinc). There aedver inadequate housing facilities for
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workers. Communities have a nucleated settlemetterpawith rounded housing, sparsely

dotted resulting in low population density.

3.3.6 Water and Sanitation

The main sources of drinking water in the distaoe streams and dams with few boreholes
and dug-outs in some communities. Between 60% &3d a@f the population do not have
access to safe drinking water especially in the ggson. Mechanization of boreholes is
however being earmarked in a few lcommunities. «Biwaompany which executed the
Tamale water extension project is being contacteextend water to Nyankpala and Tolon
townships. When this is completed, the districl Wwé able to extend potable water to needy
communities with the help of development partn8amitation in the district is all but poor,
there are no drainage canals and refuse contaih@iet facilities are inadequate with about

89.8% of the people attending natures call in gpaaes and bushes.

3.3.7 Education

The district has 140 primary schools, 18 JuniortH8ghools, 2 Senior High Schools and 1
university. There is a high illiteracy rate In ttistrict, coupled with low enrolment rates and
high drop-out rates in the district. The enrolmeées for 2006 were 76% in primary, 67% in
JHS and 57% in SHS. The drop-out rates in primangsls.in 2004/2005 academic year for
boys were 63.7% for boys and 73% for girls. Othrebfems include inadequate teaching and

learning materials and shortage of teaching staff.

3.4 PHYSICAL INFRASTRUCTURE
The infrastructural situation in the district i but poor. There are ten (10) health facilities

with no district hospital. These facilities are ggoequipped with health material and
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equipment. The educational sector exhibits singfablems. With regards to roads, there are
two main trunk roads: Tamale-Kumbungu and TamaleT ooads, the rest are feeder roads
and lanes. The road network situation is appaling there is no bridge across the White

Volta, cutting off the “overseas” areas from thstref the district during the raining season.

35 ECONOMIC

3.5.1 Agriculture

The main agricultural activity in the districtuigop «farming with cereal crop farming
dominating. The main crops grown are maize, ricddetnyam, cowpea, pigeon pea and soya
beans. Vegetable crops grown include tomatoes,guepkro, onions and garden eggs, whilst
cash crops include cotton and tobacco. Other dgral activities include fishing, livestock

and poultry breeding.

3.5.2 Small-Scale Business and | ndustries

Even though Tolon/Kumbungu District is mainly agmay the people are also engaged in
make-shift jobs. These include hospitality servicéschop-bars and guest houses, petty
trading, shea-butter and groundnut oil extractidriese three sub-sectors are dominated by

women. Others are blacksmith, bicycle repairs @tidg services, mastly dominated by men.

3.6 LOCAL AUTHORITY

Tolon/Kumbungu District has two (2) town counciisn (10) area councils and fifty-six (56)
unit committees. It also has two constituenciedaion and Kumbungu. The assembly is
made up of 61 members with 42 elected and 19 apgmbijconsisting of 4 women; 1 elected

and 3 appointed).
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3.7 TRADITIONAL AUTHORITY
There are 17 divisional chiefs in the district un@&agbon chieftaincy system. Under them
are sub-chiefs and village chiefs. Tolon and Kunghurskins have been chosen to be

elevated into paramouncies.

3.8 DEVELOPMENT POTENTIALS

The development potentials of the district inclvdst arable 1and for large scale agricultural
production, including pastoral farming for anim&aring. The tourism potentials of the
district, to a large extent, remain untapped. Theskide the Jagbo Shrine, river beaches, a

quiver room, artefacts and crocodile ponds andehri

Other development potentials include Research amdelbpment (R and D) from the
Savannah Agricultural Research Institute (SARI gr@University for Development Studies
(UDS).

The irrigation dams of Botanga and Golinga can #@lsdapped for developing agriculture

and horticulture.

3.9 INVESTMENT POTENTIALS
The investment potentials in_this district are vastd can be divided into seven sub-

categories;

Land: The district has approximately 500 acresrabke land; 1000 acres of irrigable land

and marshy areas suitable for rice and vegetabierig.

Forest Resources: the Tolon/Kumbungu District idosved with economic trees like shea,

mango and cashew, vast sites for eco-tourism artgbf medical values.
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Water Resources: in terms of drainage and wasaurees, the district is resourced with
numerous dams (including Botanga irrigation darnvgrs such as the White Volta, ponds

and beautiful river beaches along the White VoiaHks.

Agricultural production: Tolon/Kumbungu district mainly an agrarian district with over
70% of the working population engaged in husbamdr@ereals (maize and millet), legumes

(cowpea and soya beans), livestock fishing (cedthets and sheep) and tubers (mainly yam).

Mining: Due to the physical character of the sailghe district, there is high potential for

the mining of sand, gravel and stone.

Fishing: In terms of fishing potential, there igast expanse of water bodies for the rearing of

fish (in and around the Botanga dam) and rivernriglon the White.

Tourism: The potential for tourism In the distrczinnot be over emphasized. This is due to
the numerous tourist sites that have been demartgte¢he Ghana tourist board. Table 3.1

shows the numerous tourist sites and their location

Table 3.1: Tourist sitesand locations in the Tolon/Kumbungu District

SITE LOCATION
1 | Jagbo shrine Jagriguyili
2 | Crocodile pond Chirifoyili
3 | Cultural artefacts Tolon and Kumbungu palaces
4 | Chan Tuni crocodile shrine Nyujagyili
5| Quiver room Mbanaayili
6 | Wonderful sitting mats Logshegu and Zangballung
7 | Crocodiles Cheyohi and Kuliginni
8 | Attractive river beaches along the White Valtsdawuni
Source: Ghana Tourist Board, 1999
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3.10 CONSTRAINTS

Constraintsand challenges of thdistrict include erratic rainfall, low revenue geaion,
poor road network and inadequate telecommunicagisiems. Others are high illiteracy
rates, poverty, environmental degradation, inadegplysical infrastructure, food insecurity,

poor health facilities and high rates of Guinea Walisease.
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CHAPTER FOUR

COMMUNITY PERCEPTIONS ON GUINEA WORM DISEASE

4.1. INTRODUCTION
This chapter seeks to present and_discuss quaditdéita collected in respect of the fulfilment of
objective two (2) which is to “examine community migers’ perception of Guinea Worm

disease, its effect(s) and opinions on the cureadication methodologies being employed”.

Focus group discussions were carried out in ten noonities, topics discussed include
knowledge of disease, community support, effectdifease on communities, effect of
intervention so far, traditional beliefs and treahts of disease, and barriers to eradication. In
pursuit of conducting a concise assessment of rdication process, a ten stone, fixed ranking

and scoring tool was used.

Ten stone, fixed ranking and scoring:

Ranking means putting various alternatives in pafemportance, value or preference whiles
scoring means assigning values to different alter@s, according to some convenient scale.
Ranking and scoring is used as a Participatory IR&ppraisal (PRA) tool to understand
people’s preferences and choices, drawing on tveir categories and classifications rather than
imposing those of outsiders (Waters-Bayer and Ba$6P4). Rather than using numerical
symbols, ranking in PRA is done with locally avallamaterials, such as beans or stones. These

are used to represent quantities according to mmahting systems.
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The Ten stone, fixed ranking and scoring methoalires the use of ten stones to evoke the
scoring and ranking of a particular situation idearof importance and also to induce discussion

by participants on the reasons for their orderrefgrence.

With respect to the collected data, ten stones wéeed at the centre of the group, whiles
various methods of eradication were mentioned kypiarticipants and an available material (a
leaf, a bucket, a stool etc) used to symbolizentie¢hod mentioned. After an exhaustion of the
methodologies, the participants were asked to tlaage methodologies in order of efficiency (in
their opinion). Along with the ranking, each pagent discussed why he or she placed X
number of stones on a particular methodology. HBastinued until they had all come to an

agreement as to where to rank a particular methedder of preference.

Below are the results of the discussions that exhshkirst being discussions on the Knowledge
of the disease, followed by discussions on thecesfef the various interventions, the results of
the fixed ranking and scoring, traditional beliefsd ireatment of disease, effect of disease on
communities, community support in eradication psscend finally, barriers to eradication of

the disease.

4.2. KNOWLEDGE OF DISEASE
An understanding of the dynamics of Guinea Worneake is of prime importance to its
eradication, this includes knowledge of the caugesyention and effects of the disease.

Discussions therefore began with the question aftwWyerifu (Dagbani name for Guinea Worm
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Disease) was. Ninety-five (95) percent of respotsiédad ample knowledge of Guinea Worm
disease; most of the participants mentioned than&auwWorm disease is caused by the drinking
of infected water; however some believe that thekirg of any sort of unfiltered water could

result in the disease.

The origin and habitation of the warm was'in digpamong some respondents; whereas they all
accept that the “eggs” are found in water, someetbat there are some species (types) found in
the soil, yet not harmful to humans. The discussion knowledge of the disease drew various

comments some of which caught the attention ofeésearcher; these include:

“Nyerifu is a living creature existing In the humandy”- Alhassan Bomba, Wantugu

“It is caused by drinking dirty and unfiltered watieom dams” — Fati Seidu, Kasuyili

“We can get the disease from wells too. We havéiashavells where sometimes people

step into during the dry season to reach the wateAndrew Musah, Yipeligu

“We never knew that it was caused by water, we usdalame it on witches and euvil

people but now we know better” — Amina Abukari, Nvagu.

The above statements coupled with numerous otlstableshed the fact that the locals have an
enabling understanding of the causes of the disaadeconsequently, methods of prevention.

This comes as a welcomed result since a clear stauheling of the disease is catalyst to its
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eradication. The results also attest to the effentss of the house to house education team of

the district.

4.3. EFFECT OF INTERVENTIONS

Interventions to eradicate Guinea Worm diseasebameg carried out by the Guinea Worm

eradication programme, Ghana and the variqus elistissemblies in collaboration with the

Carter Centre, Atlanta, United States of AmericdICEF and various Non governmental

organizations. These interventions include Dailgecananagement, monitoring of suspected
case, house to house health education, schoohheghlication, filtration and water development

projects (including provision of boreholes).

On issues of interventions, respondents presenjgusiéive picture of the eradication process.
They mentioned that the interventions were effecbecause it had reduced the occurrence of
the disease and improved their health status amdecuently, their ability to work. Kojo
Abukari, a participant in Tali gave a distinctianthe eradication process by stating that

“if not for the interventions, you (directed at thesearcher) would have seen many more

cases than you are seeing, especially.around gne@ (early rains)”.

Other participants alluded to the effectivenessthe@ interventions by mentioning that the
communities have been educated on the diseases atlaged that aid from district assembly and
some Non-governmental organizations were helpfuipp®rt mentioned includes education

videos, filter provision and disinfection of somater sources.
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An analysis of the scoring and ranking exercisaluseppraising communities’ perception on the
efficacy of the various eradication methodologiegmyed over the past 20 years is broken down
from community to community in table 4.1, followdy a computation of the totals of all 10

communities with their minimum and maximum scorkiga and their mean values in table 4.2.

Table 4.1: Community analysis of interventions (reglts of ten stone fixed scoring and ranking

exercise)
Intervention Wantugu| Yipeligu | Gbrumani | Tali | Bilisi Woribogu | Kasuyili| DingoniKunguri | Yizegu
Daily case 8 7 9 8 8 7 10 9 5 8
management
Monitoring of L 7 9 10 8 9 5 5 7 6
suspected
Cases
House to House 9 7 10 9 9 8 10 9 7 9
health education
School health 10 8 9 10 10 9 8 9 10 9
education
Filtration 6 7 8 2 2 5 4 8 7 5
Water developmer 2 1 5 o 3 4 1 2 1 2
projects/boreholes

Source: Field survey, May 2008
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Table 4.2: Compilation of Community analysis ofnterventions (results of ten stone fixed scoring
and ranking exercise)

N | Minimum | maximum Mean | Standard
Deviation

DCM 10| 5 10 7.9 1.37
MSC 10y 5 10 73 1.703
HHHE 10| 7 10 8.7 1.059
SHE 10 | 8 10 9.2 .789
Filtration 10| 2 8 54 2.221
Water development 10| 1 5 2.3 1.337
projects/boreholes
Valid N 10

Source: Field survey, May 2008

4.3.1 Daily case management (DCM)

A mean of 7.9 was scored for daily case managenegnésenting an above average (5) score.
This indicates an approval of the.method. Discussidguring the exercise included reasons for
the ratings. The participants mentioned that thiy dase management was effective because the
volunteers and district health personnel were agiand able to prevent a patient from reaching

the state of decapitation and also prevent patfeois contaminating water sources.
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4.3.2 Monitoring of suspected cases

The district assembly has taken steps to treatestegp cases with the same sense of emergency
as confirmed cases. This is aimed at maintainimy ease detection as someone would visit the
person on a daily basis until the sore heals ooamwemerges. To help document this process,
the district produced a suspected case form teateils efforts.to.visit each suspected case on a
daily basis. An average of 7.3 was scared for tlo@itaring of suspected cases indicating an
above average approval for the intervention. Hperds explained that the monitoring of
suspected cases mostly proved to prevent suspeatedts from painful episodes caused by the
exit of the worm and helps them to monitor and dagethat suspected patients stay away from

drinking water sources.

4.3.3 House to house health education

Participants discussed the importance of the htmiBeuse education programme and how it had
exposed them to understanding the origin of theadie and the effect it had on them. It has also
enlightened them on how to prevent the diseaserecmtnize early signs of the disease. This
mode of intervention scared a mean of 8.7 indicainhigh approval. Arguing that the score

should be higher than was given in Woribogu (8),sktu Adam, a respondent said that they
previously attributed the disease to so many otaerses some of which ended up harming
innocent individuals and that made them searclttioes in all the wrong places but ever since

the education, they have been able to tackle teade from the right direction.
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4.3.4 School Health education

The school health education scored a mean sc@ p§coring the highest mean with 10 in four
communities and a minimum score of 8. Accordingaaticipant, this mode of intervention has
taken major prominence because the pupils are tigeegnd ready to grasp change. They also
mentioned that it has broadened their.children@eustanding.of.the disease and there is a huge

year to year decrease in cases espeecially relateliltren.

“The children are now concerned about the sourceaiér they drink from and they in

turn educate us on the things they are taught nost- Teni Mahama, Yizegu.

4.3.5 Filtration

The district distributed 2,683 cloth filters withihe month of March to endemic and at-risk
communities. Although most of the non-endemic commmes appeal for provision of cloth

filters, the district adheres to distribution pratb Filtration scored a 5.4 average this is a
reflection of some dissatisfaction for the intervem method. Participants complained about
their inability to use the cloth filters in all sdtions and also that its usage slowed down work
progress and was difficult to use, especially amfa Some of the women however argued that it

was the best method to disease prevention andiéey comfortable using the filters.

4.3.6 Water development and boreholes

Three forms of water development projects are tpkptace within the district; the abate

application, borehole constructions and extensiopige-borne water to all parts of the district.
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The abate system is also known as the copepodtgatscks which involves monitoring the
amount of copepods per square meter of water insdama dug outs to either ascertain it's
usability or treat the water source. This applmatis however expensive and technically
laborious and the district assembly believes tlwatdacting case searches and holding health

education discussions is a more appropriate uimefand resource.

Borehole provision in the district is mainly beiegnducted by World Vision Ghana and the
Rotary club however, majority of the boreholes dog either empty, with little water that dry up
in the dry season or undrinkable due to high minevatents. This aspect of the intervention
process scored the lowest mean of 2.3 with a twesominimum score of one (1) and also the
lowest maximum score of-five (5) occurring in oroye community (Gburimani). This is

significant because Gburimani has an improved watstem handed over to the community on

the 12" of March, 2008 by the Rotary club.

Even with the average approval by the communiig, garticipants still complained about the
expensive nature of the water system. Adam Mesypkieed:“The system is expensive; each
household has to pay GHC 5.00 which is high esfigcsance we have to go far to get the
water”. This was intercepted by Alhassan Musah who meatiaimat the chief had paid the
money needed and they had started pumping the .watsvever, Lamisi Mahami asked the
other participants if they were concerned that thveye supposed to pay so much money for
water and still walk a distance to fetch it. Sheadxplained that they were required to pay some

other levies for diesel every two weeks to pumpviiager.
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Other communities did not see any impact from thatew development projects. Some
complained that Bi-water, a water construction camy was taking too long to extent the pipe
water system from Dalun to their areas. They alemplained that most of the boreholes
constructed by World Vision, Ghana _had no watethiem whiles others had little water that
dried up very fast prompting them, tol return to thgrevious water sources. In Wantugu,
respondents mentioned that Rotary club had providediater system which is vyielding
insufficient water. In Kasuyili, participants saltey had boreholes but that the water had a salty

taste and therefore undrinkable.

[

Plate 2: Women at Kunguri walking long distancesd fetch water
Source: Field survey, April 2008
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4.4 TRADITIONAL BELIEFS AND TREATMENTS
Traditionally, there are numerous beliefs about dhigin and causes of guinea worm disease.
According to participants, it was believed to beissd by witchcraft or some other spiritual

entity. Adam Lanbandoo in Wantungu pointed out:that

“We always thought that itpwas ja disease inheritesm-our parents or a curse from
God, look at my legs, all these scars are from theadful.disease but | have not had any for ten

years now; that is ever since we were told thatas caused by water”.

The preceding paragraph amplifies the belief of ynkotals that guinea worm disease is
inherited or a spiritual attack of some sort. Thegre previously oblivious of its origin but
further education cleared this ignorance and mogt accept that it is a water-borne disease.
With respect to traditional treatments (prophylgxiparticipants informed the team that
herbalists were noted to prescribe locally brewedlisines; a treatment they believed killed the
worm within the body. With this form of treatmeritey were barred from eating a myriad of

foods including eggs.

4.5 EFFECT ON COMMUNITIES
According to respondents, the disease had a negaffect on their communities including
extreme poverty because an infected person couldork, farm or go to the market for months.
Fatimata Mohammed, Dingoni explained that it takes community backward and further
stating

“I had worms coming out of me every year for foeass and it comes out around this

time of the year (first rains). So for four yedrspuld not go to the farm”.
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According to Razak Gundadoo in TalYou do not need to ask to know that guinea worm
disease causes poverty. It is even difficult tokvtalthe toilet when you are plagued with the

disease”.

Others spoke of the manner in which innocent memlwdrthe community were attacked
previously because of their previous perceptiorss they were the cause of the disease. Two

statements summarized participant’s perceptioh@gffect on the communities:

“The disease makes you useless and totally depéewndesther family members” — Peter

Alhassan, Kasuyili.

“One needs to be healthy to make ends meet. Tleags#iss painful, especially at night
and you can't sleep. You wake up in the morningkvwasal unable to go to the dam” — Azara

Seidu, Kunguri.

4.6 COMMUNITY SUPPORT

Every community has at least two volunteers whosg/ ds to conduct house to house
monitoring of existing and suspected cases. Acogrdio participants, the communities
cooperate with the volunteers by supporting themairnous ways like reporting suspected cases

and helping manage cases.

60



Some of the participants in Tali, Woribogu and @ingmade mention of sanctions imposed on
people who are caught drinking unfiltered water #mate who refuse to report cases. The chiefs
and elders are also vigilant and cooperating wilunteers and the guinea worm eradication

programme.

According to the Regent of TaliWe ‘collaborate well with the volunteers; we filtarr water
and prevent people from entering the dam. We hag®iated dam guards who ensure that

women don’t enter into the dams when fetching Water

In reference to the dam guards, all communitiegedshave appointed dam guards with the main

purpose of patrolling the dams very early in themva@ when women go to fetch water.

4.7. BARRIERS TO ERADICATION
The following were mentioned by respondents asdxarto guinea worm eradication:
» Lack of pipe-borne water
» Lack of waterin the dry season
* Imported casesif there is a case in this-.community, then it isported. We are very
vigilant here” — Fati Yakubu, Kunguri (community volunteer).
“As much as we can prevent transmission in our camty, other communities still have
the disease and sometimes cases are imporddsah Seidu, Gburimani.
* Issues of entrenched traditional beliefs where ntgjof the inhabitants still believe that

the disease is as a result of curses or retributfi@@me sort for a previous sin.
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» Disobedient community members who refuse to folbyalaws and regulations that have

been given to prevent further spread of the disease

It can be concluded from the results presented tti@tcommunities under study, are highly
aware of the causes, effects and preventive metAdds_corresponds to Alyward et al, 2000,

that effective preventive measures such as heditbadion are available to prevent transmission.

It can also be extrapolated from the discussiom ¢banmunities are aware of the eradication
methodologies and have preferences as to whichaaelbgies work better. Participants scored
school health education highest with a mean ofd@of 10 points, indicative of the general
pleasure and approval with-the education of Guv&am disease in schools. However, the
provision of borehole was the least ranked with eamscore of 2.3 out of 10 points. These
results may be valid in the Telon/Kumbungu Disttlen most endemic areas mainly because of

the mineral infested taste of their ground water.

Furthermore, in communities where there are watmtes1s, community members have

expressed their inability to pay.for. expenses irealiin-operating them.
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CHAPTER FIVE

EFFECT OF GUINEA WORM DISEASE ON SCHOOL ATTENDANCE

5.1. INTRODUCTION

This chapter seeks to analyze and.discuss resafisdbon data gathered in pursuit of the
achievement of objectives’ one (1), three (3),-fddj.and five (5) and consequently,

complement results presented in chapter four (djptds the accomplishment of the main
objective of the study. The chapter is thereforedaid into four (4) sub-sections; demographic
and socio-economic characteristics of patientsciefit by Guinea Worm disease, sources of
water supply in communities, Guinea Worm diseasg sthool attendance of basic school
pupils/students (with results based on objectiviecorporated into this section) and Guinea

Worn disease education and its impact.

5.2. DEMOGRAPHIC AND . SOCIO-ECONOMIC CHARACTERISTICS OF
PATIENTS INFECTED BY GUINEA WORM DISEASE

This sub-section seeks to describe and discuss démographic and socio-economic
characteristics of patients infected by Guinea Walisease between January and April of
2008. This component of the work is important ie fiense that it deals with those infected and
the characteristics of those likely to be infectegised on age, sex, educational status,
occupation and communities; the section also pesvithformation on the duration of
incapacity of patients. This can be integrated thi knowledge of what could happen to a

basic school pupil who is infected by the disease also support discussions on the most
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likely, in terms of age group and occupation (tgkathooling into account), to be infected by

the disease.

5.2.1 Age and sex of patients

In all, 41 patients were interviewed comprisingri28les (68.3%) and 13 females (31.6%). Age

groups (10 year intervals), distributed accordimgex is presented in Table 5.1.

Table 5.1. Patient’s population by age and sex

Age Males Females Total

groups Frequency | Percentage| Frequency | Percentage| Frequency | Percentage
0-9 2 4.9 2 4.9 4 9.8
10-19 13 31.7 ) il 18 43.8
20-29 3 7.3 1) 2.4 4 9.8
30-39 4 9.8 3 7583 7 17

40 — 49 3 7.3 1 2.4 4 9.8

50 -59 2 4.9 1 24 3 7.3

60 + 1 2.4 0 0 s 2.4

Total 28 68.3 13 31.6 41 99.9

Source: Field survey, April-2008

The age bracket most affected by Guinea Worm desisas0 to 19 years (43.8%), followed by
the 30 to 39 age brackets (17%). The least infeatgdgroup is the 60 + group with only one
recorded case representing 2.4% of cases. Smah(£989) has written that the disease tends
to predominantly affect people of working age dnesul going age and this is evidential from
data collected. However, the prime significancetit distribution can be drawn from
Cairncross and Tayeh (1989) in noting that the gdemce of the disease can be concluded as
infection associated with mobility where majority the respondents acquire infection from
water sources outside the home, whiles infectioteast for those who are immobile and

therefore consume water sources at home.
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In terms of sex distinction, males represent aglapgoportion of cases captured with 68.3% of
cases, almost doubling cases recorded for female§%). This distribution is supported by
Adekolu-John (1983) and Nwoke (1992) who have olegkithis occurrence in some West
African countries, yet contradicts with Jemaneh &aaticheff (1993) in their study in Ethiopia.
The conclusion drawn is that the gender distributid infected persons has more to do with
behavioural risk factors such as work in the figks captured by Tayeh et al, 1993, and not
necessarily gender. It should also be noted thaedan age distribution for both sexes,

children of basic school age fall under the higlpestentile of infected patients.

5.2.2 Educational status of respondents by sex

Out of the 41 patients covered, 23 (56.1%) had ieegisome form of education ranging from
primary to senior high school education whiles 43.9%) had no formal education as is

displayed in Table 5.2.

Table 5.2: Educational status of respondents by sex

Males Females Total
Education

Frequency|.Pereentage| Frequency | Percentage Frequency | Percentage
No formal 11 26.8 7 =il 18 43.9
education
Primary 11 26.8 5 12.2 16 39
JSS/Middle | 4 9.8 0 0 4 9.8
SSS 2 4.9 1 2.4 3 7.3
Total 28 68.3 13 31.7 41 100

Source: Field survey, April 2008

65



Deducing from the fact that most of the infectedpde are either uneducated or educated to
the primary level, education plays a key role ia gnobability of an individual being infected
by Guinea Worm disease. However, the fact thagh percentage of respondents had attained
some education is worrisome because it is expahtadhey would have more knowledge on

the disease and methods of prevention.

5.2.3 Occupation of respondents

The occupational status of respondents, as presentable 5.3, is important in this survey as

this is necessary in determining if the study papah (pupils/students) has been covered and
if Guinea Worm disease is a threat to those captureler age groups that are usually of

school going age.

Table 5.3 Occupation of respondents

Occupation Frequency Percentage
Farmer 15 36.6

Herder X 7.3
Housewife 1 2.4

Those of school going age but not in schopll1 26.8
Student 11 26.8

Total A=\ v ./ |99.9

Source: Field survey, April 2008

Farmers represent the highest number of respondétits36.6% of infection, whereas the
least infected group in terms of occupation areskaives (2.4%). The distribution of disease
by occupation is supported by Tayeh et al (1993) hdwe written that disease prevalence was
less of an issue of gender and more of a mattdrebavioural risk factors. It also supports

earlier assertions that majority of the infecti@me associated with mobility rather than water
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drank at home. Majority of the farmers travel lodigtances to their farms and therefore

patronize water sources around their farm lands.

It should be emphasized that 53.6% of respondeats ®ither students or of school going age,
significantly and based on the mobility_asserti@hjldren_of school going age who do not
attend school are mostly cow bays. who ‘herd catiléat distances (especially in the dry
season) to graze and drink water from availableeswaburces and these children are most

likely to drink from these same water sources.

5.2.4 Duration of incapacity due to infection

Contrary to literature on duration of incapacitypaitients as is presented by Smith et al (1989),
durations of incapacity are significantly lower thim studies conducted in Nigeria, table 5.4
shows that majority of the respondents (41.4%) Ibeeh incapacitated for just one day to a
period of one week, whiles 29.3% had been incag@cltfor more than a week yet less than

two weeks. Only three of the 41 patients had beeapacitated for more than two weeks.

Table 5.4: Duration of incapacitation

Duration Frequency Percentage
0 days 2 4.9

1 day — 1 week 17 41.4

More than 1 week 12 29.3

More than 2 weeks 3 7.3

Don’'t know 7 17.1

Total 41 100

Source: Field survey, April 2008
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In terms of incapacity, 4.9% of respondents saat they had not been incapacitated at all
citing early detection and removal of worm coupléth disinfection of blisters by the guinea
worm eradication team as reasons. Furthermore%d 6flrespondent could not give definite

answers for the question because they had eitietbpen diagnosed or the worm had been

extracted a few days before survey was conducted.

Plate 3: Sadia has been unable to attend school fbe past three weeks
Source: Field Survey, April 2008

5.3 WATER SUPPLY

The source of drinking water-is vital in the survag this determines the population’s
vulnerability to acquiring Guinea Worm diseases Ifjenerally accepted that the only source of
acquiring Guinea Worm disease is through contarathatater since the cyclops that carries
the larvae of dracunculus medinesis can only bieeaot water. Consequently, accessibility to
source of water is equally vital because it is gomdeterminant of the water that is most

patronized. Table 5.5 shows statistics of responggmtients concerning the various sources
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of water patronised in both dry and rainy seasohiew table 5.6 indicates distances to these

sources of water.

Table 5.5: Drinking water sources in dry and rainyseasons

Dry season Rainy season

Water source Frequency\ RPercentage Frequency\ Percentage
Safe water supply
Piped water in compound| 3 7.3 4 9.8
Public stand pipe 4 9.8 6 14.6
Borehole 3 7.3 6 14.6
Protected well 2 4.8 b 12.2
Unsafe water supply
Unprotected well 4 9.8 7 17.1
River/Stream 5 2.2 7 17.1
Pond/dug out/dam 20 48.8 6 14.6

N N S )
Total safe water supply | 12 202 21 51.2
Total unsafe  water| 29 70.8 20 48.8
supply
Total AT 100 A N [100

Source: Field survey, April 2008

“Unsafe water sources’” refers to sources that apmepto vector infestation, especially
dracunculus medinesis Cyclops. These likely wataerces have been described in chapter two
(2.4) under epidemiology; Rivers and streams byl&ull979; Tayeh et al, 1993; ponds, dug
outs, dams and unprotected wells by Edungbola,(;12883); Edungbola and Watts (1984,
1985, 1990) and a host of other writers on the esttbjlt can be concluded from these
literatures that all other water sources are safdehe context of Guinea Worm disease

infection.
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From the respondents answer to the question ofrwsateces, it can be stated that during the
dry season 29.2% of respondents’ household pat@afe water sources; that is water from
piped water either in the compounds or from pusiand pipes (17.1%), boreholes (7.3%) and
protected wells (4.8%) whiles 70.8% are riddledhwitsage of unsafe water sources (this
include use of water from unprotected wells (9.88%grs and streams (12.2%) and ponds/dug

out/dams (48.8%) .

In the rainy season, the statistics vary from thlathe dry season particularly with some
particular water sources. It shows that 51.2% pa@eosafe water sources; that is from piped
water either in the compounds of from public stamges (24.4%), boreholes (14.6%) and
protected wells (12.2%) whiles 48.8% are riddledhwisage of unsafe water sources (this
include use of water from unprotected wells (17.1%Yers and streams (17.1%) and

ponds/dug out/dams (14.6%) .

There is notable seasonal distinction between lobeelprotected well and significantly,
pond/dugout/dam usage. The distinction in high siegson patronage of pond/dugouts and
dams concurs with Edungbola and Waitts (1985), Ke3&7), Belcher et al (1975) and Petit et
al (1989) who have written on the transmission afn@a Worm disease within the Savannah
region occurring during the dry season, and thecatve suggestion by Macpherson (1981)
and Chippaux et al (1992) that this dry seasorstrassion is as a result of the consumption of
water from ponds and water bodies formed in bedseafsonal rivers when the flow has

ceased.
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A conclusion can also be drawn from the seasorspadity of outcomes in the use of

boreholes and protected wells that these sourcst lkely, dry up in the dry season and later
fill up with the advent of rains. This conclusioa supported by the district assembly’s

information on water and sanitation, that accessafe drinking water is a major problem in

the dry season (see section 3.3.6 for mare details)

In terms of distance to water sources, most ofnieseholds (68.2% in the dry season, and
87.8% in the rainy season) use water sources @tiecr within their compounds or within a

convenient distance from their households (less 8@ meters distance).

Table 5.6: Distance to source of drinking water irdry and rainy seasons

Dry season Rainy season
Distance Frequency| PercentageFrequency | Percentage
In the compound R 4.8 5 12.2
Less than 500 meters away | 26 63.4 31 75.6
More than 500 meters away | 12 Z9% 4 9.8
Unknown ik 2.4 % 2.4
Total | oL - e ) 100

Source: Field survey, April 2008

However, 29.3% of respondents patronize water ssuiltat were more than 500 meters away
from their households during the dry season wiil@&8% for the same distances in the rainy
season. This information supports previous assertibat the patronage of certain water
sources had to do with the ability of the peopladquire water in them at particular times of

the year.
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Plate 4: Water is life: the early morning rush forwater in Tali
Source: Field Survey, April 2008

One vital question asked during the survey had dowith water treatment because the
treatment of water from_an infested source couldtHze crucial distinction between being
infected by Guinea Worm disease and not being iete¢Aylward et al, 2000) and according
to Brieger (1996), a cyclopoid is over 1 millimeloeg and can therefore be easily removed by

filtering.

Out of the total 41 respondents, 70.7% did nattiBeir drinking water and 29.3% treated
their drinking water with filtering as their meaottreatment. According to respondents who

were not filtering, the process of filtration ige consuming and difficult to undertake.

In consonance the fact that Guinea Worm diseasedisease of poverty with poverty being
defined in terms of provision of potable water {@&ik, 2006), the third proposition states that
Poverty alleviation interventions will contribute the rapid eradication of Guinea Worm

disease in endemic areas. It also agrees with dheeptual framework (section 2.9) which

72



looks at the vicious cycle of poverty and ill-h&éaltAs was earlier stated in section 2.8,
interventions are essential in a quest to break ¢lgcle of poverty. The key contention is
whether the interventions to eradicate the disassé¢he best suited interventions or if the best
interventions will be interventions towards prowisiof potable water and alleviation of

poverty.

Previous analysis (chapter four) sought to exantiiee various intervention methods being
employed and their effectiveness (as assessedelgothmunities). It was clear that education
on the disease was effective; this was further stpg by 80% of the heads of schools that
were interviewed (refer to section 5.5). Howeveg thain issue of contention was that of
provision of potable water which some community hers ranked 2.3 out of ten (10) points.
The other issue expressed in this study had toitiotiae lack of provision of pipe borne water

to residents of a district that supplies treatetewsd the regional eapital.

The proposition can therefore be stated as truausecan effectual combination of the two
methods of interventions (that is disease eradinaand poverty alleviation interventions) are

necessary to break the vicious cycle of povertyidsickalth.

73



Plate 5: Guinea Worm disease volunteers diginfealrj; a pond in Wantugu
Source: Field Survey, April 2008

5.4 GUINEA WORM DISEASE AND SCHOOL ATTENDANCE

This subsection comprises data collected from headen (10) primary and ten (10) junior
high schools across the study area. Also incorpdrate results from focus group discussions
with students from five of the junior high schoalgrveyed. The subsection is in pursuit of

finding out the dynamics that are integrated intmlerstanding the effect of Guinea Worm

disease on school attendance.

Plate 6: Sualisu (a research assistant) having asdussion with JHS one students of Chirifoyili
R/C JHS
Source: Field Survey, April 2008

74



5.4.1 Primary schools

As indicated in Table 5.7, the total of 10 primachools which were covered in the survey had
a sum total of 3010 pupils. Primary one had thédsg number of students, 771 (25.6%) with
a mean of 77.1 pupils per school whiles primaryrexl the least total of 385 pupils (12.8%)

with a mean of 38.5 pupils per school.

Table 5.7: Primary Schools’ enrolment by class

Frequency Percentage (%)

Primary one 771 25.6

Primary two 506 16.8

Primary three 449 14.9

Primary four 438 14.6

Primary five 461 15.3

Primary six 385 12.8 _
EEIN FUUa—— L TN e—

Source: Field survey, April 2008

5.4.2 Junior High Schools

Ten Junior high schools were covered, comprising toital of 1442 students that is 556 in JHS
one, 503 in JHS two and 383 in-JHS three. JHS thiregents were however not available
during the time of survey because they were writiig Basic education certificate
examination (BECE); However response from headheaccovered these students. Table 5.8

illustrates the enrolment by class.
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Table 5.8: Junior High School enrolment by class

Frequency Percentage (%)
JHS one 556 38.6
JHS two 503 34.9
JHS three 383 26.6
Total 1442 K I l} b |

Source: Field survey, April 2008

5.4.3 Impediments to school attendance

Eighteen (18) heads of schools said there werdigignpediments to school attendance; they
were tasked with listing three major impediments¢bool attendance in their schools, they
mentioned several impediments including negativeerdal attitude to school attendance,

teenage pregnancies, parents given their wardssgmodend to the market on market days,
distance of some of the communities to school,sréimat make roads and paths to schools
inaccessible and diseases (ill-health). Table §.@ break down of responses by heads of

schools on the subject matter.

In response to the subject of impediments, raias mentioned by 12 (60%) of the heads as a
major impediment citing that during the rainy segsmost pupils/students missed school
because of various reasons which include; inaldititgross rivers, having to stay at home and
farm or just sheer laziness. lll-health was memtbas a most prominent impediment with 18
(90%) of the heads mentioning two major diseasesana and Guinea Worm disease. Whiles

some mentioned only one disease as an impedinteat, i§ 10% of heads mentioned only

76



Guinea Worm disease and 20% mentioned only mald2a)60%) of the head teachers
mentioned both malaria and Guinea Worm diseasetwWwhéead masters who mentioned only
Guinea Worm disease were incidentally from Want&gG primary and Wantugu D/A JHS

indicative that a major concern in the community\eat of Guinea worm incidence.

Table 5.9: Impediments faced by pupils/students iattending school

Frequency Percentage (%)
Are there impediments to school attendance?
Yes 18 90
No d 5
Don’t Know 1 5
Total L———-Tvy 100
Impediments
Negative parental attitude to school 6 30
Teen age pregnancy S 15
Market days 6 30
Distance to school 9 45
Disease 18 90
Rains 12 60
TotalResponses \ e —2¥ W81 o /
Disease
Malaria 16 80
Guinea Worm disease 14 70
Total Responses LW ocar OS>

Source: Field survey, April 2008

With some students walking or travelling for a nmaxim distance of eleven kilometres or an
average of six kilometres, distance to school playsimportant role as a barrier to school
attendance. For example, a student residing in Mdgu would have to travel either six

kilometres to attend JHS in Tolon or 5 kilometresattend in Nyankpala. 45 % of head

77



teachers noted this as a major impediment and dunthentioned that a combination of

distance, rains and/or disease could totally disagei students/ pupils from attending school.

Negative attitude of parents towards formal edocaiind market days each occurred six times
representing 30% of heads with one_head teachégaimnuy that it is gradually becoming a
normal phenomenon for his schoalto be almost emptipachi market days (which occurs
every six days). Finally, Teenage pregnancy wastlesentioned (that is by 15% of head
teachers); however this in no way under estimateseffect that these two could have on
absenteeism. The Headmistress of Gbanjong D/AsHitEshe could not tell if there had been
any impediments in her whiles the Headmaster oegp D/A primary school said there were
no impediments he knew of. Both head teachers mquafurther that they had just been

posted to their respective schools and would tbesdie speculative in their answers.

It has become clear that Guinea Worm disease dags A negative effect on school
attendance of affected children. Further discussi@ection 5.4.6 indicates that these negative
effects transcends beyond direct infection of thilg/students to the infection of family
members this is because some of the children lmas®@y at home to cater for ailing siblings or

parents (Smith et al, 1989), therefore propositven (2) can be stated as true.

In discussing issues of absenteeism with Pupildéstis some stated that they had to run
errands at times for their parents and others (gngsts) said they had to go to the market on

market days to help their mothers sell. Majoritytloé boys said that they had to sometimes
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(mostly in the dry season) take cattle to distaatew sources and this prevented them from

attending school.

5.4.4 Absenteeism from school

Section 5.4.4 described various impediments to achttendance and 14 (70%) of the head
teachers mentioned Guinea Worm disease as an mmeetdi When asked if any case of
absenteeism had occurred due to Guinea Worm diseasethe past year, 85.7% of the 14
head teachers said some duration of absenteeisiocoaded whiles the other 14.3% said that

they had not recorded any within the past one y&ars is illustrated in table 5.10

Table 5.10: Absenteeism due to Guinea Worm disease

Frequency | Percentage (%)
Absenteeism due to Guinea Worm disease?
Yes sl 85.7
No 2 14.3
Total B~ s <100
How many cases in the past one year?
One ] 29
Two 2 16.7
Three 1 S
Four or more times 6 50
Total e . 1IN =100

Source: Field survey, April 2008

Concerning the number of times that absenteeishobeurred in their schools due to Guinea
Worm disease in the past one year, 6 (50%) of thbehds said that there had been four or
more times that pupils/students had been abseesetlvere heads of Wantugu D/A JHS,

Wantugu R/C Primary, Kasuyili R/C primary, Voggu@RJIHS, Chirifoyili R/C JHS and Tali
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R/C primary school. Three (3) respondents from Kungu E/A primary, Namdu AME Zion
primary and Kasuyili Baptist JHS, representing 258&kd they had recorded one case of
absenteeism each in their schools whiles two Heachers ( Nyankpala D/A JHS and Tingoli

D/A primary), representing 16.7% had each recotdedcases.

One head teacher from Kunguri D/A primary schaad mecorded three cases of absenteeism
due to Guinea Worm Disease in his school. It shbeleemphasized that this represents cases
that head teachers had recorded in schools, leainhome cases that had not been reported
to schools or teachers. During a discussion witmes@f the students, they mentioned that
some of them hide cases from their peers and teagherder to avoid ridicule or any form of

stigmatization.

Information of infected pupils/students in the pgesar was easy to attain because the Guinea
Worm disease volunteers had recorded every ocagrehthe disease both at schools and at

home. This information is illustrated in table 5.11

Table 5.11: Age and Sex distribution of infected ppils/students

| Frequency | Percentage (%)

Sex

Male 14 63.6

Female| 8 36.4

Total |22 100
Age

5-10 | 5 22.7

11-16| 12 54.6

17 + 5 22.7

Total |22 100

Source: Field survey, April 2008
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Cases recorded at schools totalled 22 pupils/stademprising 14 males and 8 females with

ages ranging between 8 years and 17 years withaa age of 11.95.

Duration of absenteeism from school was calculatedeeks (as indicated in table 5.12).
Forty one percent (41%) of students infected hamh l@osent for 7 to 9 weeks, whiles 13.6% of

infected students had been absent for 10 to. 12sveek

Table 5.12: Duration of absence due to disease

Frequency Percentage (%)
Duration (in weeks)
1-3 7 31.8
4-6 3 13.6
7-9 9 41
10-12 | 13.6
Total hEa—"""—mY A . -

Source: Field survey, April 2008

Brieger et al (1989), Edungbola and Watts (198%) mmmerous other writers have indicated
the extensive duration of absenteeism from schea @&esult of Guinea Worm disease with
Edungbola et al (1988) indicating that in some syrsahools close down for over a month as a
result of vast absenteeism. These literary workgper the information collected above
however a notable data is the absence from schoald to 12 weeks, this can be interpreted

that the student in question will spend the enéren at home due to Guinea Worm disease.

In section 5.2.4, the duration of incapacity dueGisinea Worm disease was captured in the
study of those infected by the disease betweenadgrmund April 2008, it was discovered that

29.3% of patients had been incapacitated for aagesf more than one week whiles 7.3% had
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been debilitated for over two weeks as a resulinfdction from blisters caused from the

immergence of the worm.

Moreover, in section 5.4.3, Guinea Worm disease wagtured as one of the major
impediments to school attendance. Section 5.4.thdurcaptured this absenteeism due to
Guinea Worm disease ranging from_al minimum of or@ekyvto a maximum of 13.6% of

infected students being absents form school fdo1® weeks.

These results coupled with literature reviewed ungkction 2.6 (Socio-economic impact)
prove the proposition that “Guinea Worm diseasedased extensive periods of incapacity

and inactivity to its victims”, to be true.

5.4.5 Absenteeism due to infection of a family meneb

In conformity with Hleghode et al (1986) and Tayaid Cairncross (1996), eighty five percent
(85%) of head masters stated that the absenteeisrtodsuinea \Worm disease was not always
entirely as a result of direct infection but asesult of infection of a family member. In

discussions with students, some of them said tiet had to stay at home and do household

chores for their infected parents and siblings.

Fifty percent (50%) of head teachers cited thaty theere situations where infected

pupils/students never returned to school even afiesovery, however they could not specify
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how many times this situation had occurred witlia past one year; this could be attributed

mainly to a lack of properly kept school records.

5.5 GUINEA WORM DISEASE EDUCATION AND ITS IMPACT
Education on Guinea Worm disease in schools isah aspect of eradicating the disease in the
district and other endemic areas. 'As has beertqubiout in many parts of this work, a well

educated student/pupil has a high probability afcating members of his/her household.

5.5.1 Guinea Worm Disease Education

As illustrated in table 5.13, Ninety percent (908bhead teachers said that their students had
been educated on the disease. Out of these 90%Po72ad been educated by the District
Guinea Worm disease volunteers, 16.7% by US Peages@nd 11.1% by school teachers.

Table 5.13: Guinea Worm disease education

Frequency | Percentage (%)
Yes 18 90
No 2 10
Total \z\ "o N & [ =]
By whom?
Guinea worm volunteers 13 72.2
US Peace corps + 16.7
Teachers 2 o
Total 18 100

Source: Field survey, April 2008

Topics taught are important to ascertain the impaictthe education. Prevention was

prominent, representing 32.6% followed by causeslis¢ase with 18.6%. The least taught
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topics are physical signs of the disease and imphadisease, each mentioned by 4.7% of

respondents.

Pupils/students mentioned that the education omé&uiWorm disease was being done on a
regular basis. They mentioned that they had beaghtaon the disease by their science
teachers, head teachers, class teachers and o@iBsidy volunteers and Peace Corps

personnel who visit them from time to time.

5.5.2 Impact of education
The reason for measuring the impact of educatioomea \Worm disease (as perceived by
the head teachers) is important. This Is drawn fitbm results of ranking and scoring of

intervention methodologies in chapter 4 where Sthealth education was ranked the highest.

Out of the 20 heads of schools surveyed, tablé pdints to 80% concurring to the fact that
education was making an impact, whiles 15% haddea if it was making an impact or not.
However another 5% said that the process had naatmgmn the students and the eradication

process for that matter.

Out of the 80%, 37.5% said it had reduced incidgB&e3% said it had improved vigilance of
students, 25% mentioned that it had improved unaedsng of the disease among students and

6.3% said that students now knew how to preventmence of the disease.
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Table 5.14: Impact of education on Guinea Worm dis#se in schools

| Frequency | Percentage (%)
Is education making any impact?

Yes 16 80
No 1 5
Don’t know 3 15
Total 20 100

If “yes” what impact is it making?
Reduced incidence 6 37.5
Improved Vigilance b 31.3
Improved Knowledge 4 25
Know how to prevent disease ik 6.3
Total s 100

Source: Field survey, April 2008

Pupils/students expressed that the education wadsngia positive impact because they
previously had no formal (scientific) understandofothe disease and therefore depended on
what their parents had taught them. However, they onderstand the causes, origin and
science of the disease and moreover, now know lowrévent themselves and family
members from acquiring it. Some pupils/studentd saat they were able to carry what they

had been taught home to educate their parentsaamt/fmembers.
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CHAPTER SIX

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

6.1 SUMMARY OF FINDINGS

The study was conducted &scertain the effect of Guinea Worm disease asjarrdaterrent

to productivity (measured in terms of scheal ateerme) in. endemic areas with absenteeism
from school as a primary indicator. Specifically describe the demographic and socio-
economic characteristics of patients infected byn&a Worm disease between January and
April 2008, in terms of age, sex, educational baskgd and occupation, examine community
members’ perception of Guinea Worm disease, itecéf) and opinions on current the

eradication methodologies being employed,

In addition, the study sought to investigate thgomand minor sources of water supply in the
study communities, examine the effect of Guinea M/disease on school attendance of basic
school pupils/students, to examine the proportibmi@cted persons (across the district) that
are of school going age and to suggest recommemgathat are both workable and result
oriented for the total eradication of the disedgethodologies employed include use of
primary and secondary data with primary data cosnpgi use of semi-structured

guestionnaires, focus group discussions and PRIA.too
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Findings of the study revealed that Guinea Worneass is still a problem in the district and
has had a negative effect on the school attenddh@dso reveals that majority of those
infected are within school going age (10 to 19 geand that students/pupils are absent from
school due to direct infection or infection of dateve. More so, 50% of school head teachers
surveyed revealed that a number of pupils/studeaisr returned to school after they had been

infected by the disease.

Education on the disease is being carried out frmuse to house and in schools. Ninety
percent (90%) of schools surveyed had been eduaatethe disease by Guinea Worm
volunteers, US Peace corps or teachers, touchirgl gossible topics that would influence a

change of attitude that is much needed to erad@aieea \Worm disease.

Wantugu had the highest record of cases withirfiteequarter of 2008 registering almost half
of the cases within this period. Various reasomaemto play to facilitate this outcome; these
include the large and scattered nature of the camtgnwendering it difficult to monitor

infections, community members’irritation to beiagticized for not supporting the eradication
process, the central nature of Wantugu which seasgsa major market centre for other
communities therefore rendering it vulnerable te timportation of cases from other

communities and finally, the distance of water depment projects from the centre of town.

There is adequate knowledge of the disease reguiibm continuous education by the Guinea

Worm eradication programme at schools and from édoshouse. Other interventions are
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being carried out. However the biggest barrier dtalt eradication remains the absence of
potable drinking water, especially in the dry seasoonstituting a form of poverty. With

respect to water supply, the study reveals thathme provision is not the best solution to
prevent the disease as most residents refusertmpag boreholes maintaining that the water is

either salty, undrinkable for no stated reasonrgifar most of the year.

There is a greater truth to the issue of water lguphich most water resource experts refer to
as “the economics of water”. Most water supply eyt in Africa have either been privatized
or placed under the management of private orgaormtseeking to maximize profit. Ghana
lies in the second group with the water systemdemanaged by Aqua Vitans Rand, a private
company. Due to the company’s profit oriented matitrwould be agreed by any economist or
financial expert that it is “corporate suicide”gpend its capital in developing a water system

for rural folk who would be unable to pay for thengces at a profitable rate.

This situation is best exemplified In the Tolon/Kloumgu District which is home to a large
portion of the White Volta. Pipe-borne water is gped at Nawuni and treated at Dalun (both
in the district) and served to the Tamale metr@gpolurrently the only portion of the

Tolon/Kumbungu District benefitting from this sugpmire communities along the pipeline to

Tamale metropolis; a case of the poor being degrbyecapitalism.

Traditional beliefs with regards to Guinea Wormedise is rapidly losing its grip on residents

as most of them have been able to compare theidrali explanation of its origin (witches
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and spiritual attacks) to what the educators hale them and have accepted that Guinea

Worm disease cannot originate from a source otfeer tvater.

6.2 CONCLUSIONS

It can be concluded that even though the numberasés of Guinea Worm infections have
reduced in the Tolon/Kumbungu District within thaspyears, there is still a need to closely

monitor the currently existing cases.

The period of incapacity due to Guinea Worm disehas been shortened by the early
detection and application of disinfectants. Howeviehas not improved school attendance of
infected children, much of the development can &igcad in number of days of absence from
school due to the disease has been drasticallceddibsence from school is a critical issue
especially in communities where education is n@tiarity as after a few weeks of absence,
previously enthusiastic children might not be iatted in returning to school and no one to

encourage them.

Moreover, the study was meant to use the situatioschool attendance in an attempt to
generalize the result to cover all socio-econorsiovdies of the district. This being said, the
period of the year where most worms emerge is withé farming season. An infected farmer
may be unable to sow seed rendering the househskture with regards to nutrition or

impoverished (if produce were meant to be soldg ®ther alternative would be to ask family
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members (including those of school going age) ttp he farming this thereby leads to

absenteeism due to indirect infection.

Furthermore, there is no evidence that the distrieed benefitted from any direct poverty
alleviation programmes excluding those that_havenbearried out by non governmental
organisations. This poses numerous difficultiesha eradication of a disease that can be
directly related to poverty. The major issue ofevatupply is more of a political blueprint than
a reality. This is because there has been no exée(scientific) investigation and testing of
water sources in the district and this has repéateelded the same results when boreholes are

drilled.

Finally, World Vision International .and a host ofG®s and donor agencies must be
commended for their continuous activities at prowgdpotable water for the residents of the
district not withstanding the meagre support they r@ceiving from ministries, departments

and agencies associated with rural water supply.

6.3 RECOMMENDATIONS

Based on the results of the survey, various recamdateons have been derived for the
numerous organizations and agencies involved one avathe other in the Guinea Worm

disease eradication process.
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6.3.1 Recommendations to the Tolon/Kumbungu DistricAssembly
There is a dire need for the Guinea Worm contairiraentres to be properly equipped with

both facilities and personnel. The currently exigtfacilities are white elephants with hardly
any personnel to attend to patients. This is exiegblin Wantungu where during the survey;

it took the researcher two weeks of daily visitsrteet any personnel.

Future district planning should incorporate a Gaiéorm centre that would give a complete
history of the eradication process. These cent@gdvbe valuable resource centre for future

reference to researchers and planners.

6.3.2 Recommendations to Ministries of Health, Edwion and Ghana Education
Service

The Ministry of Health has been effective in thadication process through its District health
office, yet it must be mentioned that information Guinea Worm disease is lacking to
researchers without whom the eradication proceswires a mere wish. Furthermore, the
ministry has not highlighted Guinea Worm diseasermnits priority diseases on its website

(www.moh.goy; this gives a notion that the eradication of @ainWorm disease is not a

political priority but is being talked about becalke carter centre has taken particular interest
in the disease. Finally, the ministry should depedoresearch support department that would

support researchers in all its priority diseasearfcially, materially and with personnel.

The Ministry of Education and the Ghana Health Berweeds to develop a comprehensive
data system that gives information on its schdbksiy location and socio-demographics. More

So, it is essential that the MOE/GES train someltees in disease endemic areas to effectively
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educate students/pupils on Guinea Worm diseasdoaretiucation on Guinea Worm disease,
malaria and malnutrition to be incorporated inte turricula of districts noted to be endemic.
Finally, there is a need to understand the effé¢h® disease on school attendance so as to
assist infected students/pupils through the disaadesnsure they return to school as soon as is

medically possible.

There is a need for effective collaboration betw#en various ministries in the eradication
process in order to achieve fervent results. Téigriportant so that none of the ministries

replicate the work of another.

6.3.3 Recommendations to Non-Governmental Organizains
Most NGOs working to eradicate Guinea Worm diselagee repeatedly concentrated on

eradicating Guinea Worm disease as a medical prolkt there is @ need to appreciate the
fact that the reason for the existence of GuineamVdisease is because of the inability of
rural folk to access potable drinking water ang thialso as a result of their perceived inability
to pay for the resource. Non governmental orgaimisatworking in this field within the district
therefore need to understand that amongst othegshtheir vital aim should be to alleviate
poverty. They should concentrate on_efficient powvexleviation programmes/projects that

would raise the living standard of residents.

Non-governmental organisations should liaise maita wther organisations working towards

Guinea Worm eradication and provision of potabléew#o develop a water research unit that
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would research into understanding the mineral ailccemponents of the district and how the

problem of high mineral content could be arrestedybod.

Mr. Adam Weiss and the Carter Centre, like all aigations working in the district should be
commended for their efforts but it is importantttleatreme monitoring should be continued
especially at this critical period where incidemees redueed drastically. Profound, precise and
unvarying scrutiny needs to be carried out now ntloa® ever. It is not the time for anyone to
rest their oars in premature celebration of suctesgsa time to guardedly end this painful,

sordid and debasing disease for good.

6.3.4 Recommendations to other researchers

More research needs to be carried outto asceftiiare any possible life long effects of the
disease on those infected, if there are any vansatof the worm yet undiscovered and if the
eradication processes employed in the case of @uerm disease could be replicated on

other eradicable diseases.

As should be the case of research on other disesssgrchers intending to undertake further
studies on Guinea Worm disease should collabordtie mesearchers from other fields to
develop comprehensive results. Doctors and othetigalepersonnel should involve social
scientists especially medical geographers and rakdaxiologists in social surveys and vice

versa.
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APPENDIX ONE

PATIENTS SURVEY QUESTIONNAIRE

Questionnaire NUMDET ... e,

Date Of INE O VIO, ... e e e e e e e e e e e

Name of HOUSENOIA: ..o e e i e e e B e e,

Module 1: Socio-demographic characteristics

Name Sex | Age Education | Occupation | Religion | Ethnicity | Marital
status
Codes
Education Occupation Religion Ethnicity Marital status
1. Islam 1. Dagomba| 1. Married
1. No formal 1. House wife 2. Christianity [ 2. Gonja 2. Divorced
education 2. Sheabutter/gnut 3. Traditional 3. Bato 3. Seperated
2. Primary oil extraction 4. Other 4. Fulani 4. Single
3. JSS/middle 3. “Charcoal (specify) 5. Other 5. Widowed
4. SSS processing (specify)
5. Tertiary 4.~Cooked food
6. Islamic seller
5. Petty trading
6. Seamstress
7. Pito brewing
8. Mechanic
9. Bicycle repairer
10.Farmer

11.Salaried worker
12.House wife
13. Other (specify)
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Module 2: Guinea Wormdisease statistics and contament

1. Is this the first time you have been infected by, 1.Yes
the disease? 2. No
3. Don’t know
2. If no, how many times have you been infected? 1. Once
2. Less than five
3. More than five
3. Did you reside in any community in the lastone 1. Yes
year? 2. .No
3. |Cant remember
4. If no, where were you?
5. How long were you in location stated in 47 A month
2. Three months
3. More than six months
6. When was current case first detected?
7. Did you report case to anyone? Yes
2..No
3. -Don’t Know
8. If yes, who?
9. What was done?
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Module 3: Water and sanitation

1. Where do you fetch drinking water for your
household in the dry season Piped water in compound
Public stand pipe
Borehole

Protected well
Unprotected well
Pond/dugout/dam
River/stream

Other (specify).......c.cccuune.e.

N R WNE

2. What is the distance to this source of
Drinking water

In the compound
Less than 500 meters
More than 500 meters
Don’t know

3. Where do you fetch drinking water for your
household in the rainy season

Piped water in compound
Public stand pipe

Borehole

Protected well

Unprotected well
Pond/dugout/dam
River/stream

Other (specify)...........c........

R\ OV RO NV H

4. What is the distance to this source of
Drinking water

In the compound
Less than 500 meters
More than 500 meters
Don’t know

TR E

5. Do you treat the water before drinking? . =S
2. No

6. How do you treat the water before drinkir} 1. Boiling

2. Use.of Alum

3. Filtering

4. Other(specify).........................
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APPENDIX TWO

SCHOOLS SURVEY QUESTIONNAIRE FOR HEADTEACHERS

Nameofschool: ........ B . BN. . L . B... L ... 0o,
Position of Respondent: Location of school:
Data of enumeration: Date of Data entry:

ATTENDANCE INEORMATION

1) Number of pupils in school

BOYS: i N e M

Girls: .o AT g T v

Number of pupils per class room

Primary one:  ..J ... SRR S N JHS

Primary tWo: ... SN

Primary threelf ok ... Wl il JHS
Primary four: ........0c i

Primary five: ... i

Primary SiX: ... i e e v e

3) What is the farthest community/village pupils atterd the school from

4)

How far is this? in KM)
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5) Are there any impediments faced by your pupils in #iending school?
Yes (goto 6)

No (skip to 7)

Don’t know (skip to 7)

6)

7)

List three major impediments

If disease is mentioned in 6, please state whiclsdase

8)

Don’t know (skip to.11)

9)

GUINEA WORM DISEASE INFORMATION

Have you recorded any cases of absenteeism due toiea Worm disease?
Yes(go to next)
No (skip to 11)

How many

cases.  have

10)

been

Fill in the information needed below

recorded

over the past

yea

Pupil’s number

Sex (M/F)

Age

Duration of absence
(In weeks)

1
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11)Are there any cases of absenteeism that are not dtee direct Guinea Worminfection but
due to infection of relative/s?
Yes
No
Don’t know

12)Have you had any situation where the infected pupihever returned to school?
Yes,(go to next)
No, (skip to 14)
Don’t know (skip to 14)

13)How many within the past one year?

GUINEA WORM EDUCATION

14)Are the pupils educated on Guinea Worm disease?
Yes(go to 15)
No (skip to 19)
Don’t know

15)By whom?

16)What are they taught?

17)lIs the education making any impact?
Yes(go to next)
No (skip to 19)
Don’t Know
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18)What impact has it had on the pupils?

19)If No, Why not?
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APPENDIX THREE

CHECKLIST FOR COMMUNITY FOCUS GROUP DISCUSSIONS

1) Have you heard of Guinea Worm disease (Nyerifu)?

2) What is it?

3) What are the causes of this disease?

4) How does the disease affect you as individualstaed@ommunity as a whole?

5) What are community members doing to prevent itsioence?

6) What are your barriers in preventing the disease?

7) Are there any traditional treatments for Guinea Walisease?

8) Have you had any support/ interventions from ogretps and institutions?

9) How effective are these interventions?

10)List institutions and support given, and allow fating and assessment by group (10
stone scoring and ranking).

11)How important is the eradication of Guinea Wormedse to your community?

Guided walks will be carried out to observe souedrinking water, health facilities, schools

and settlement patterns and also to observe metpgdied to decontaminate drinking water.
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APPENDIX FOUR

CHECKLIST FOR SCHOOLS FOCUS GROUP DISCUSSIONS

. Have you heard of Guinea Worm_disease?
. What have you heard?

. Where did you hear about it from?

. What are the causes of this disease?

. How does the disease affect you as students?
. What are you doing to prevent the disease?
. What barriers do you-face in preventing the disease

. Do you think it is‘important to prevent the disease

102



REFERENCES

Abdikarim, S., and Velema, J.P. (1999%here health care has no access”. the nomadic
populations of sub-Saharan Africaropical Medicine and International Healtlvolume4:
695-707

ADB (2001) Improving Children nutrition in AsiaNutrition_and Development series no 3,
Asian Development Bank, Manila

Adekolu-John, E.A. (1983Yhe impact of lake creation on guinea-worm transiois in
Nigeria on the Eastern side of Kainji Lake. IntParasitol13:427-432

Adeyeba, O.A. (1985%econdary infections in dracunculiasis: bacterradanorbidity._Int. J.
Zoonosed 2:147-149.

Adeyeba, O.A. and Kale, O.0. (19%pidemiology of dracunculiasis and its socio-ecoitom
impact in a village in south—west Nigeria, Westidsn Journal of Medicinegl 0:208-215.

Anand, S., Chen, L. (1996}ealth implications of econemic policieBlew York: United
Nations Development Program (Discussion paperserie

Audibert, M. (1993)nvalidite temporaire et production agricole: leSets de la dracunculose
dan une agriculture de subsistence. Rev. Econ. D28-36.

Aylward, B., Hennessey, K.A., Zagaria, N., Oliv®&).Jand Cochi, S. (2000)/hen is a disease
eradicable? 100 years of lessons learAaterican Journal of Public Hea|tB0(10):1515-20.

Belcher, D.W., Wurapa, F.K., Ward, W.B. and Louti®). (1975) Guinea Wormin southern
Ghana; its epidemiclogy and impact on agricultunaioductivity. American Journal of
Tropical Medicine and Hyagier@4:243-249.

Blaxter, M., Aslett, M., Guitiano, D. and Daub, (.999) Parasitic helminth genomes.
Parasitologyl118(Suppl.):S39-S611

Bleakley, H. (2003Disease and development: evidence from the Amesoath Journal of
the European Economic Association 1: 3866

Brandt, F. H., and Eberhard, M. L. (199Djstribution, behavior and course of patency of
Dracunculus insignis in experimentally infectedés. J. Parasitolr6:515-518.

Brieger, W.R. and Guyer, J. (1990Armers’ loss due to Guinea Wormdisease: a pilotlgt J.
Trop. Med. Hgy93: 106-111.

103



Brieger, W.R., Otusanya, S., Adeniyi, J.D., Tijahi,and Banjoko, M. (1997kradicating
Guinea Worm without wells: unrealized hopes of iWater Decade. Health Policy Plan;
12(4):354-62.

Brieger, W.R., Watts, S. and Yacoob, M. (19&83)inea worm, maternal morbidity and child
health. _J. Trop. PaediatB5:285-288.

Buor, D. (2003)Analyzing the primacy of distance in the utilizatiof health services in
Ahafo-Ano South District, Ghana, International Joalk of Health Planning anfflanagement
18: 293-311.

C.D.C. (2004) Department of Health and Human SesriDetect every case, contain every
worm! 8th  Meeting of National Coordinators held in  Kangal
www.cdc.gov/ncidod/dpd/parasites/guineaworm

C.D.C. (2006) Department of Health and Human SesriGuinea Worm wrap-up # 162, May
2006.www.cdc.gov/ncidod/dpd/parasites/guineaworm

Cairncross, S. and Tayeh, A. (1988ggregation of Dracunculus medinensis in commusitie
using different type.of water sourcesin Sudanp3r&. Tropical. Med. Hy§3:431.

Cairncross, S., Muller, R., Zagaria, N. (20@pacunculiasis (Guinea Worm Disease) and the
Eradication Initiative. Clinical Microbiology Rewes, April 2002 pg. 223-246, Vol. 15, No. 2.

Carter, J. (1999)The power of partnership; the eradication of Guingdormdisease
Cooperation South no,Pg 141-147 United Nations Development Program, New York, N.Y
Carter, J. (2007) Report on Africa Trigww.cartercentre.org/new/trip_reparts

CDC, (2004) Division of Parasitic. Diseas&act sheet for the general public on
Dracunculiasisyvww.cdc.org

Chambers, R. (198Fural Development. Putting the last firtarlow, Longman.

Chippaux, J.P., 1991Viebendazole: treatment of dracunculiasisans. R. Soc. Trop. Med.
Hyg 85:280.

Chippaux, J.P., and Massougbodgi, A. (1984pects épidémiologiques de la dracunculose au
Bénin 2. Relations entre la périodicité des émecgeret l'origine de I'eau de boisson. Bull.
Soc. Pathol. Exd$4:351-357.

Chippaux, J.P., and Massougbodji, A. (19%Maluation clinique et épidémiologique de la
dracunculose au Bénin. Méd. Trb:269-274.

104



Chippaux, J.P., Banzou, A. and Agbede, K. (19%cial and economic impact of
dracunculosis; a longitudinal study carried outdrvillages in Benin. Bull. W. H. @0:73-78.

Community prosperity (2002) Water, disease and ippveww.communityprosperity.org

de Rooy, C. and Edungbola, L.D. (19&3)inea Wormcontrol as a major contributor to self-
sufficiency in rice production in NigeriaUNICEF working document, United Nations
Children’s Fund, New York, N.Y.

Dowdle, W.R. and Hopkins, D.R.; ed." (199Beport of the Dahlem workshop on the
eradication of infectious diseasel®hn.Wiley'& sans, Chichester, England.

Eberhard, M.L., Brandt, F.H. and Hightower, A. (09 hemoprophylactic drug trials for
treatment of dracunculiasis using the Dracuncuhsdnis ferret model. J. Helminth6#4:79-
86.

Edungbola, L. D., and Watts, S. J. (19&pidemiological assessment of the distribution and
endemicity of Guinea Worm infection in Asa, KwaaéeSNigeria._Trop. Geogr. Me8l7:22-
28

Edungbola, L. D.; S. J. Waiis, T. O. Alabi, andBA.Bello (1988).The impact of a UNICEF-
assisted rural water project on the prevalence ain@a Worm disease in Asa, Kwara State,
Nigeria. Am. J. Trop. Med. Hy@9:79-85.

Edungbola, L.D. (1983Babana Parasitic Disease Project. Il. Prevalenced ampact of
dracontiasis in Babana District. Trans. R. Soc.d.rbvled. Hygr77:310-315.

Edungbola, L.D., (1980Water utilization and its health implications irotin, Kwara State,
Nigeria. Acta TroB7:73.

Edungbola, L.D., and Watts, S.J. (1984n outbreak of dracunculiasis in a peri-urban
community of llorin, Kwara State, Nigeria. Acta prél:155-163.

Edungbola, L.D., and Watts, S.J. (1990 elimination of dracunculiasis in Ilgbon, Oyot8ta
Nigeria: the success of self-help activities. bp.riMed. Hy$P3:1-6.

Edungbola, L.D., Watts, S.J., Kale, O.0., SmithS.Gand Hopkins, D.R. (198@) method of
rapid assessment of the distribution and endemufitglracunculiasis in Nigeria. Soc. Sci.
Med.23:550-558.

FAO (2002)Reducing poverty and hunger: The critical roleiofhcing food, agriculture and
rural development-ood and Agricultural Organisation, Rome.

105



Gbary, A.R., Guiguémdé, T.R. and Ouédraogo, J.837)La dracunculose, un fléau éradiquée
dans trois villages du Burkina Faso par I'éducatganitaire. Bull. Soc. Pathol. Ex80:390-
395.

Ghana Statistical Service (2008hana Living Standards Survey Report on the Fifth
Round (GLSS 5Accra: GSS.

Ghana Tourist Board (1999), Taem Statistical Fact Sheet on Ghaiacra, Ghana.
GHS (2005 Annual Report, May 200€&hana Health Service, Accra
GrantharaMcGregor, S. & Ani, A. (2001Review of studies on the effect of iron deficiemty

cognitive development in childred Nutr 649S—668S.

Greenaway, C. (2004racunculiasis (Guinea Worm disease), Canadian ivd\ssociation
Journal FEB. 17, 2004170 (4).

Greenaway, C. (20049racunculiasis (Guinea Worm disease), Canadian [edAssociation
Journal170:495-500.

Guerrero, R., Jancloes, M., Martin, J., Haines,Kaseje, D. and Wasserman, M. (1988w
the cycle of poverty and ill-health can be brok@ntish Medical JournaB16:1456.

Guiguémdé, T.R. (1985 Climatic characteristics of endemic zones and eapid®gic
modalities of drancunculosis in Africa. Bull. S@athol. Exof79:89-95

Guiguemdé, T.R., Orivel, F., Millot, B., Gbary, A.Rnd Quedraogo, J.B., (1986¢ poids
socio-economique de la dracunculose; methode deukalu cout economique chiffre de la
maladie,Etud. Med 3:113-124,

Haines, A. and Smith, R. (1997Wobrking together to reduce poverty's damage”. Bhiti
Medical Journal 314:529.

Henderson, P.L., Fontaine, R.E. and Kyeyune, G8&1%uinea Wormdisease in northern
Uganda: a major public health problem controllaliteough an effective water programme.
Int. J. Epidemioll 7:434-440.

Hopkins, D.R. (1998Yhe Guinea Wormeradication effort: lessons for fineire Emerging
Infectious Diseased(3): 414-5.

Hopkins, D.R., Azam, M., Ruiz-Tiben, E. and Kappus,D. (1995) Eradication of
dracunculiasis from Pakistan. Lanc#t6:621-624.

106



Hopkins, D.R., Ruiz-Tiben, E. (199%jrategies for dracunculiasis eradication. Bull. ri/o
Health Organ69(5):533-40.

Hopkins, D.R., Ruiz-Tiben, E., Diallo, N., Wither®.C. and Macquire J. H. (2002)
Dracunculiasis eradication: and now, Sudan. Am dpl'tMed Hyg67(2):415-422.

Hours, M. and Cairncross, S. (1994)ohg-term disability due to Guinea Wormdis€ase
Trans. R. Soc. Trop. Med. HW®88:559-560.

Hours, M., and Cairncross, S. (1994ng-term disability due to Guinea Wormdiseasens$ra
R. Soc. Trop. Med. Hy&@B:559-560.

llegbodu, V.A., llegbodu, A.E., Wise, R.A., Chrisgen, B.L. and Kale O.0., (199C)inical
manifestations, disability and use of folk medidimeracunculus infection in Nigeria. J Trop
Med Hyg 94(1):35-41.

llegbodu, V.A., Kale, O.0., Wise, R.A., Christens@iL., Steele, J.H. and Chambers, L.A.
(1986)Impact of Guinea Wormdisease on children in Nigefia. J. Trop. Med. Hy@5:962-
964.

Imitiaz, R., Hopkins, D. and-Ruiz-Tiben, E. (19998rmanent disability from dracunculiasis.
Lancet336:630.

Issaka-Tinorgah, A., Magnussen, P., Bloch, P. amdtubu, A. (1994)Lack of effect of
ivermectin on prepatent guinea-worm: a single-bjiptacebo-controlled trial. Trans. R. Soc.
Trop. Med. Hy(38:346-348

Jemaneh, L., and Taticheff, S. (1993)acunculiasis (Guinea Wormdisease) in the Bume
(Nyangaton) people of South Omo, Ethiopia. Ethided. Journ31:209-222.

Johnson, S., and Joshi, V. (19&#pcontiasis in Rajasthan. VI. Epidemiology of dratiasis
in Barmer District, Western Rajasthan, India, lhtEpidemioll1:26-30.

Kale, O.0. (1977 he clinic-epidemiological profile of Guinea Worniire Ibadan District of
Nigeria, American Journal of Tropical MediCine aHggiene26:208-214.

Kelly, J.K. and Pereira, G. (2008he problem of water contamination with Dracunculus
medinensis in southern Suddournal of Rural and Tropical Public Health 49-58.

Kevany, J. (1996fxtreme poverty: an obligation ignored. British Ntgad Journal 313:65-
66.

107



Kim, A., Tandon, A. and Ruiz-Tiben, E. (1990ost-benefit analysis of the global
dracunculiasis eradication campaign. Policy resdaraworking paper 1835Washington,
World Bank, Africa Human Development Department.

Lyons, G.R.L. (1972%uinea-worm infection in the Wa District of nortlestern Ghana. Bull.
W.H.047:601-610.

Macpherson, C.N. (1981The existence of Dracunculus medinensis (Linnaétis8)lin
Turkana, Kenya, Trans R. Soc. Trop. Med M$d580-681.

Magnussen, P., Yakubu, A. and Bloch, P.(1984¢ effect of antibiotic- and hydrocortisone-
containing ointments in preventing secondary iffectn Guinea Wormdisease. American
Journal of Tropical Medicine and Hygie®&:797-799

Miguel, E. & Kremer, M. (2004) Wormddentifying impacts on education and health ie th
presence of treatment externaliti€&conometrica2: 159217

Miller, B. (1992) Gender Discrimination in Intradousehold Food Allocation in South Asia:
Debates and Dilemmagpaper presented at the Meetings of the Americathradpological
Association, San Francisco.

MMWR (1995) Implementation of health initiatives during a cméise — Sudan, 1995
[published erratum iIMMWR Morb Mortal Wkly Rep1995;44(25):479.

MMWR (2002)Progress toward global dracunculiasis eradicatione 2002. MMWR, Morb
Mortal Wkly Rep).51(36):810-1.

Morrisson C. (2002Health, education and poverty reductjgpolicy brief no 19, OECD
Development Centre, Paris.

Muller, R. (1971)Dracunculus and dracunculiasis. Adv. Parasiol 3-15.
Muller, R. (1976)The pathology of experimental Dracunculus. infecizonl its relevance to

chemotherapyp. 133-148 In E. J. L. Soulsby (ed.), Pathophysiology ofagséic infection
Academic Press, New York, N.Y.

Muller, R. (1979)Guinea Wormdisease; epidemiology, control and treatt, Bull. W. H. O
57:683-689.

Nwoke, B.E. (1992Behavioural aspects and their possible uses irctirgrol of dracontiasis
(guinea-worm) in Igwun river basin area of Imo $tdtligeria. Angew. Parasit@3:205-210.

Nwosu, A.B.C., Ifezulike, E.O. and Anya, A.O. (19&nhdemic dracontiasis in Anambra State
of Nigeria; geographic distribution, clinical feats, epidemiology and socio-economic impact
of the disease. Annals of Tropical Medicine. Pam$i6:187-200.

108



Oxfam (1991) The world: A third world guide” Oxfam international, Oxford, UK.

Oxfam (2006) fn the public interest: Health, education, and waséed sanitation for all’
Oxfam international, Oxford, UK.

Paul J.E. (1988 field test report of implementation planning aamaost-benefit model for
Guinea Wormeradication in PakistaWASH field report no. 231, March 1988VASH
project for U.S. Agency for International DeveloprhéArlington, Va.

Petit, M.M., Denia'u, M., Tourte-Schaefer, C. amegho, K. (1989Ftude épidémiologique
longitudinale de la dracunculose dans le Sud duoT @&ull. Soc. Pathol. Ex@2:520-530.

Pittock, J. (2006)Poverty and water: are we drowning in debate®w.sustdev.org

Rao, C.K., and Reddy, G.V. (1965yacontiasis in West Godavari and Kurnool Districts
Andhra Pradesh. Bull. Indian Soc. Malaria Commbis. 2:275-295.

Rohde, J., Sharma, B., Patton, H., Deegan C. aedn&hv. (1993)Surgical extraction of
guinea worm: disability reduction and contributiea disease control. American Journal of
Tropical Medicine and Hygiend8:71-76.

Ruiz-Tibien, F., Guiterrez, Y. (199%racuculiasis, Tropical infectious diseases. Principles,
pathogens and practice. Vol. Rhiladelphia: Churchill Livingstone903-6.

Schooley, J. (200 reaking the Cycle of Povertept. 2007, Project Concern International,
WWW.Ci.org

Scott, D. (1960) Arepidemiological note on Guinea Worminfection imthavestern Ashanti,
Ghana, Annals of Tropical Medicine Parasi&st:32-43.

Singh, J. and Raghavan, N.G. (19B®fpacontiasis in India, its public health importanead
its control. Bull. Natl. Soe. India Malaria MosgatBorneDis. 5:141-158.

Smith, G. S., Blum, D., Huttly, S. R. A., Okeke,,Xirkwood, B. R. and Feachem, R. G.
(1989) Disability from dracunculiasis: effect on mobilitAnnals of Tropical Medicine
Parasitol83:151-158

Sommer, A. & West, K. (1996)itamin A Deficiency: Health Survival and Visiddew York:
Oxford University Press.

Sridhar (2009)Linkages between nutrition, ill-health and educatity NESCO 2009, Global
Monitoring Report Background Paper, Oxford, Oxfbahdiversity press.

Steib, K. and Mayer, P. (198&pidemiology and vectors of Dracunculus medinemsis
northwest Burkina Faso, West Africa, Annals of TeapMedicine. Parasito82:189-199

109



Tayeh, A. and Cairncross, S. (1998)e impact of dracunculiasis on the nutritionaltsgaof
children in south Kordofan, Sudan. Ann. Trop. Pa&dil6:221-226.

Tayeh, A., Cairncross, S. and Maude, G.H. (198@Yer sources and other determinants of
dracunculiasis in the Northern Region of Ghanaddlminthol67:213-225

Thaver, I. and Bhutta, A.Z. (200€pverty and ill-health: Challenges, initiatives arsdues in
Pakistan,Aga Khan University printing press, Karachi.

Tolon/Kumbungu District (2008), .District Health Botorate Report, Tolon/Kumbungu
District Health office, Tolon.

Voice of America (2007) VOA repofarter calls for urgent action to eradicate Gué&am
disease in Ghanay Efam Dovi, 09-02-0tyww.VOA.com

Waters-Bayer, A. And Bayer, W. (199B)anning with pastoralists: PRA and more. A review
of methods focused on Afridaerman Agency for Technical Cooperation (GTZ), Hang.

W.H.O. (1995) WorldHealth ReportBridging the gaps, World Health Organization, ©emn
W.H.O. (1995) WorldHealth ReportBridging the gaps, World Health Organization, ©eémn

W.H.O. (1998) Dracunculiasis - Eradication in  Uzbekistan: country eport.
WHO/CDS/CEE/DRA/99.World Health Organization, Geneva, Switzerland

W.H.O. (2000)Dracunculiasis; Certification of absence of transeion, Weekly Epidemiol.
Rec.75: 77-79.

W.H.O. (2001) DracunculiasisGlobal surveillance summary, 2000, Weekly EpideRex
76(18): 133-139)

W.H.O. (2004)Dracunculiasis; Global surveillance summary, 2008eekly Epidemiol. Rec.
76:133-139.

W.H.O. (2005) World Health Reportvlake every mother and child countorld health
organization, Geneva.

W.H.O. (2006) Dracunculiasis-Global surveillance summary, 2008/eekly Epidemiol.
Rec86: 78-81.

Wikipedia (2007), Dracunculiasis, Wikipedia free cgdopedia,
http://en.wikipedia.org/wiki/dracunculiasis

World Bank (2000)Can Africa claim the Z1Century?Washington DC.

110



World Water Day (2001) Annual Report Water for health - taking charge
www.worldwaterday.org

Yelifari, L., Frempong, E. and Olsen, A. (199The intermediate hosts of Dracunculus
medinensis in Northern Region, Ghana. Annals opitad Medicine. Parasit091:403-409.

111



