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Abstract

The relationship between poverty and disease is congotelxis often difficult to
explore. The situation is exacerbated when investigatiffiferent aspects of this
relationship and including concepts such as sustainable denvatbpinto the
equation. Varying methods have also been employed in g&strob when examining
this relationship. Quantitative methods often give a viout superficial picture to the
relationship, whilst a qualititative method often leadddjifficulties in extrapolating
this relationship to other contexts. In the researchmployed a mixed research
strategy employing both quantitative and qualitative methiitsally | estimated —
based on the data | obtained - the average numberaddswest to farming by people
infected with Guinea Worm, the average number of wdetakes to heal, and the
average number of active weeks of farming lost. In ésearch, | found that a person
within the targeted district loses approximately 107 weékssoor her ‘active’ life to
Guinea Worm. This translates into roughly 2 years of mi#igtin the person’s
lifetime. These 107 weeks lost to Guinea Worm is equinaie approximately 9
farming seasons which ultimately means 9 years of enmndnactivity in the
Savelugu-Nanton District per person. Using qualitative nastho discussed related
issues with students and teachers in the district@nutifthat Guinea Worm results in
high rates of absenteeism in schools which impacts imetyabn broader education in
the region. Further investigations revealed that peapthea district have lower life
expectancies when compared nationally, which is a wagrgtatistic for a country

that is already plagued with low life expectancies.
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Chapter 1: Introduction

1.1Background to the study

There is an old adage that says ‘healthy people makalthyheation’. | would like to
add that a healthy human being also has the potentiactelerated growth and
development. The opposite is also true as ‘unhealthy peojke an unhealthy
nation, i.e. a nation vulnerable to disease. Regardidsthe reciprocity of this
relationship, it is dutifully acknowledged that diseasgsaimone or more parts of the
body making an individual less productive if not totally paecitated for either a
short or long period of time. Every country faces ibk of getting a disease outbreak
whether viral or bacterial, but the chances of catitng a disease depends very much
on how equipped the country is economically to countexach incidence. People in
developing countries stand a very high chance of beingtetfewith diseases that
would otherwise have been prevented if their countrieb tha necessary public
health structures put in place.

According to the United Nations (UN) (2001, p. 2) ‘poverty nieey defined as a
human condition characterized by sustained or chronidwdgion of the resources,
capabilities, choices, security and power necessarth@enjoyment of an adequate
standard of living and other civil, cultural, economic, itgzdl and social rights.’
According to this definition, poverty is a multidimemsal phenomenon. It is
therefore prudent that | make my stand clear as to whendions | am considering
when | define what poverty means to me. The GhanarmBoWReduction Strategy
(GPRS) (2003-2005) (2003) which represents comprehensive politiekeges,
programs, and projects to support growth, poverty reduetidhhuman development
in Ghana, has recognized the fact that aside from polemyg multidimensional, it is
also interactive. The GPRS broadly defines poverty asnanceptable physiological
condition that is coupled with social deprivation, ancidies many dimensions and
manifestations it may take the form of. In the Savelugmthin District - where the
current research is focused - the aim of the papegw# preference to the following
manifestations of poverty.



» Low capacities through lack of education, vocationalskéhtrepreneurial
abilities, poor health and poor quality of life

» Exposure to shocks due to limited use of technology to dfect®of
droughts, floods, army worms, crop pests, crop diseasggrmronmental

degradation

| chose these dimensions because they are visible inotiea can observe their
manifestations in any area. Infrastructure for education elkample gives an
explanation to the situation in the many district$&imana. Pupils sit in pavilions and
under trees, which means a significant reduction in dadmiog days especially
during the raining season. The student teacher ratio ihemnuisible observation.
According to official statistics, nationwide enrolmhi@n Ghana has been increasing
since the government’s free compulsory basic educatiGb/BE) introduced in 1995
and launched in 1996, but there are regional disparities.NBinthern region has for
example, always been behind the rest of the countigrims of its enrolment rate. In
2008, the Ghana Living Standards Survey (GLLS, 2008, p. 12) repdhe Ghana
Statistical Service (GSS) had the Northern Region rd#g the lowest school
attendance rate of 54.7 percent while other regions like cdmtral regions are

recorded at 96.9 percent.

The increase in enrolment in any area is however ambguden the educational
sector in the area is bedeviled with high dropout rams, performance at the
transition level (from junior high to senior high and nfrasenior high to tertiary
levels), low retention of teaching staff posted and aehggnder disparity in
enrolment and academic performance. According to ghanedig2010), the
Savelugu-Nanton district has an agriculture-based econbatyemploys roughly 97
percent of the labor force, the majority of whom prastaple crops on a subsistence
level. This explains why the second definition of poyés relevant as most people in
the Savelugu-Nanton district are farmers using limit@thielogy and not engaging

in best practices.



Poverty cannot be talked about without its measurendest.as there are numerous
approaches and dimensions to poverty so too are there waysyof measuring it.
Poverty can be measured either directly or indirecgligtively or absolutely; or it can
also be measured using either income-based or deprivatied-basethods
(Strengmann-Kuhn, 2000). Regardless of the measuremenbdneéiected, most
literature regarding the Savelugu-Nanton district classifi as poor both in absolute
and relative terms. It is beyond the scope of this studyngasure poverty in the
district but to emphasize the fact that the majooitypeople in the region live below

the poverty line.

According to the International Food Policy Researastiute (IFPRI) (2008),
Ghana'’s poverty is predominantly rural, with the northeator being the most poor.
The poverty in the three northern regions of the tguhas been responsible for
Ghana’s high overall poverty levels. Ghana’s natigr@lerty rate has fallen from
51.7 percent in 1991/92 to 39.5 percent in 1998/99 and then to 28.5tpircen
2005/06, for a total decline of 23.3 percentage points over thogeatd. However,
the poverty rate continues to be high in the NorthewneZ(60 percent), whereas it
had dropped to 20 percent nationwide. The GPRS (2003) hasdatiefigure at 70
percent poverty rate in the Northern Zone; in otherdspseven out of ten people
living in the Northern Zone are currently poor. The re@iso added that food crop
farmers in the country have the highest incidence o&pg. They constitute fifty-
nine percent (59%) of the poor in Ghana. In 2005 the Overseaddpment Institute
(ODI), (2005) prepared a revised report for the Department Ifternational
Development (DFID) Ghana which was on the economigvtdraf northern Ghana.
In this report, it is stated that the occupational stmgcof northern Ghana is radically
moving out of agriculture, over half the population of theyation are still farmers
who neither produce enough nor earn enough to assure fbasicrequirements.
Those who are not farming engage in hunting or the loigtoin of farm products by
way of trading. The African Development Bank (ADB) (2005,10) summarize the

above in the following statement:

“The lingering poverty in the Northern savannah region is explained
by the fact that subsistence agriculture is the major economic
occupation and the two main staple food crops-millet and sorghum-

3



provide a return to family labour lower than the market wage rate

owing to high labour requirements relative to the output price”

The prevalence of certain diseases in this regiohdsmcern since the area is already
poor and has a doctor-patient ratio of 1: 92,000. The natimwbr-patient ratio in
Ghana has recently improved from 1:14,731 to 1:13,683 (Annual Repbana
Health Service (GHS), 2007). In both instances i.e. powrtiyhealth, the Savelugu-

Nanton region is at a disadvantage implying a bleak futurerins of development.

According to the GHS (2005), the eradication and elinonadf diseases in Ghana is
of major concern — diseases such as Guinea Worm, {gdgrashoma, Tuberculosis,
and HIV/AIDS are prevalent and prevention and treatmeaasmres for these
diseases are scarce. Among all of these diseaseseaGWorm in particular is of
major concern. The disease is a major concern umaber of reasons: -

* First, Guinea Worm incapacitates individuals who would otiss would
have been farming, trading, or going to school (CarterteCer2009). It
incapacitates the individual totally for the period of whibey are infected. In
most cases, the removal of the worm from the bodykanthe end of the
disease until another worm emerges. The worm itseif @merge from any
part of the body once the larva is taken inside théylbrough an orifice,
mostly through drinking water. Those infected are unablevdadk for that
period which represents a loss in productivity and the faat the region
experiences a single maxima rainfall only every 5 montith (very few
irrigation facilities) worsens the situation. This ilep that when that period is
over, the farmer has to wait for the next year'ssaa farmer may not be able
to produce in a certain year if he or she is infectetimwthat year.

* Second, Ghana is rated second (behind war-torn Sudan) irotleeimterms
of Guinea Worm prevalence. According to the CenteDisease Control and
Prevention CDC (2009), Ghana reported 35% of the 9,585 glofeadtions
reported in 2007 with Sudan taking the lead with 61%. The rabion
distribution is however, skewed toward with the NorthBeygion recording
over 90 % out of the total infections in Ghana. Theefagu-Nanton District
recorded the highest prevalence rates in Ghana (GHS, 2005).



1.2 Statement of problem

Research related to the achievement of the MillenniurneDement Goals (MDGS)
is currently topical in developmental literature worldwake time is running out on
most countries achieving them. There is therefore a toelkd made more fully aware
of all variables that interact directly or indirectiyth the set of MDGs. Issues such as
poverty and health are central to almost all MDGsaardbe seen as an integration of
MDGs 1, 4, 5 and 6 of the United Nations. Within this cont&dinea Worm has in
integral role to play in the achievement of a numbeM®&fGs in Ghana since its
eradication will improve health and by implication irope the productivity and
schools attendance of individuals who have previouslyraot&d the disease.

The Northern region of Ghana, which has the highesvgbence rate of Guinea
Worm, is not only the poorest region in the country; ibysimplication also lagging

behind the rest of the country in terms of its developniRegarding health, which is
the main concern of this research, the GPRS (2003)himsot say under its Health-
Based Indicators of Poverty, “...there are deep geograptisphrities. Infant and

under five mortality in the three Northern regions gemerally higher than in the
South. In comparison with the Greater Accra Regioey tre twice and three times
as high respectively.” The incidence of diarrhea intNem Ghana for example, is
31%, which they describe as unacceptably high, comparedhethational average
figure of 18%. According to the GHS (2004), the nationalemmetl mortality rate is

estimated to be 214 per 100 0000, while that of Northern regiowing over 800

deaths per 100,000 live births.

Almost all the health-base indicators that are impr@ in Ghana are either stagnant
or worsening in the Northern regions. In terms of povenyg development, the
World Bank (2008, p. 12) referred to the Northern regionSaahistorically poor
area” and that the region has largely been left outemns of the growth and
development process the country has achieved in thelfsyears. The region
typically espouses Intergenerational Transfer of Pgyevhich is described by the
United Nations Development Program (UNDP) in its Hunmsevelopment Report
(2007, p. 17) as a situation resulting from a prolonged démmvaspanning
throughout the lifetime of individuals or groups. The repartreference to this
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concept says ‘“this is typical of situations of chropiverty in most parts of the
Northern regions of Ghana which have the highest incieleh poverty”

My interest in health and development has warranted raicelof health as one of
the important variables that affect development. Theeeso many factors responsible
for limiting a country’s ability to fully exploiting &€ human resources and health of
the population stands tall among them. A sick persarggles to contribute to the
economy of a country and rather places strain ofuitstioning; this is especially the
case when the disease or the iliness incapacitates ithfested; such is the case with
Guinea Worm.

1.3 Research objectives and questions

The main objective of this study is to investigate thati@hship between poverty and
the prevalence of Guinea Worm in the Northern regio@lana. More specifically, |

aim to determine the extent to which the poverty siwmain the district can be

explained by the prevalence of Guinea Worm.

Secondary research questions include the following:

* What is the average number of working days lost becauSeaiota Worm
infection?

* Why is the disease still prevalent in the Northegiae despite numerous
strategies aimed at eradicating it?

« What is the effect of Guinea Worm on education?

These questions encompass the definition of povertyplagmed since they take into
account loss of education, the loss of farm working @agstraditional believes that
are still impeding the eradication process of GuineariMa the country.



1.4 Importance of the study

The study aims to use both qualitative and descriptiventqaive methods to
investigate the relationship between poverty and GuinearVjoevalence in Ghana.
The study aims to not only add to the existing literaturéhe topic but also add both
gualitative and quantitative components to these rewutbsn a Ghanaian context.
The cost of Guinea Worm to the economy and the inthactiisease has on education
are also investigated. It is anticipated that the resilthe study may give impetus to

policy makers’ attention towards the disease

The area under investigation is the Savelugu-Nantoni®igtee Figure 2.2). This
district is one of eighteen administrative disgiat the Northern Region of Ghana.
The District shares boundaries with Tolon/Kumbugu Dostto the west, Tamale
Municipality to the south and the Yendi District teethoutheast. It has a total land
area is 1790.70 sg. km. It has 149 local communities. Liketldlr districts in the
Northern Region, it has high levels of poverty, higlteithcy rates, and a high

prevalence of Guinea Worm.

1.5 Thesis Outline

The thesis is made up six chapters. Chapter one introdlneesackground to the
research and subsequently gives an overview of the haalih developmental
challenges of the Northern region. The second chaleseribes the social, economic
and cultural characteristics of the district. Chapteee is the literature review.
Chapter four explains the methodology used in the study whdgpter five contains
the analysis as well as provides findings. In chapteraixesconclusions are drawn

with recommendations.



Chapter 2: Area of Study

GHANA ADMINIS TRATIVE MAP

BURKINA FASO

COTE D'IVORE

Figure 2.1: Administrative map of Ghana

Figure 2.2: Map of the district in the map of the Northernregion of Ghana



2.1 Demographic and administrative demarcations

The population of the Savelugu-Nanton district was 91,415eatitne of the 2000
population census. With an estimated annual growth r&t8% the projected
population in the Savelugu-Nanton district in 2010 is estichaidoe around 122,575.
This demography is divided into 49% male and 51% female pigmsda With a total
land area of 1790.7 sq. km, the estimated population densiiygbly 61 persons per
sq. km. There are 149 communities in the Savelugu-NantorridRisiThese
communities are administratively demarcated into obanitown Council (Savelugu-
Nanton, the district capital) and five Area Councilamely, Nanton, Diare, Pong-
Tamale, Moglaa and Tampion. The other 143 communitiedeatescribed as rural.
Nearly 80% of the population resides in these rural contiegrand 20% are located

in the few urban towns.

2.2 Micro-economy

The Savelugu-Nanton district like other districts in tHerthern Region has an
agrarian economy with about 97 percent of the labour femgaged in the cultivation
of staple food at the subsistence level. Even though casps like sheanut, soya
beans, cotton and cashew are farmed in the districhefs do not typically farm

these crops since there is no ready and immediatem@nsnarket and farmers often
lack the resources and expertise to farm them. Fargesrerally prefer crops like

maize, beans, rice, and other grains, which they cagcttjirconsume. Processing of
these produce are generally traditional, which does hotv gahe produce to be

preserved for a long period. A farmer may produce enougtindéofamily for a whole

year, but the foodstuffs themselves cannot be stored year, forcing the farmer to
dispose of them. Unlike the Southern part of Ghana, whashsignificant year round
rainfall, allowing all year round cultivation, the Nortlas a single maxima rain fall
allowing the people who depend solely on the one raietadht to farm once a year.
Irrigation, which should ideally be an alternative &infall, is underdeveloped in the

region.



Industrially, the district is underdeveloped. Agro-proaagsndustries are the main
industrial activities in the district. These consistsbeanut processing, groundnuts
processing, cotton ginnery, and rice processing. Thestende is also based on the
subsistence needs of the farmers. Groundnut processingxtomple produces
groundnut paste and oil both used for cooking. The combined oedakftraditional
clothing of the people known as ‘fugu’, bed mattresaed, pillows, which are made
locally gives rise to the processing of cotton. Ricecgssing is an inseparable part of
its production, since rice harvested from the farm cabaaaten unless processed. It
is little wonder that all but the sheanut industry cuiyeatilises traditional small-
scale methods. Out of the numerous sheanut-processing iesluistthe district, only
the Shebu industry uses modern technology to produce aaga $cale for export
purposes. It must be emphasised that all these indusanestime capacity to produce
in a large scale using modern technologies and can equathpete on the
international market; it's just that they have neeb exploited yet. The Local and
Regional Economic Development (LRED, 2009) in Ghana hates that the
percentage of people involved in the industrial sector imictiss 3%. Since most of
them are on the farm, the highly subsistence industeieior need few hands. There
has been some effort by external support agencies sudiomasGovernmental
Organization (NGOs), The United Nations Development rrmogie (UNDP), The
United Nations Children's Fund (UNICEF), Canada Fund foallmitiative (CFLI),
World Vision Ghana (WVG), Intermediate Technology T&fen Unit (ITTU),
Ventilated Improved Pit latrine (VIP) and individual cousgr to upgrade
technologies, especially for women in the processinghefusut, groundnuts, rice,
cotton ginnery, and soap manufacturing. This support has brdwag® to those
sectors. It has been widely observed that governmenke ipast have neglected the
economic prospects of the North. An obvious examplehisf fact is the sheanut
industry, which is specific only to the North. It is nalbe “cocoa of the north” just
as the cocoa to the South, but there is a wholautisth called Ghana Cocoa Board
(COCOBOD) that sees to the improvement in productiah marketing of cocoa.
Upon several concerns and pressure, the only considemgitien to the sector is
charging the COCOBOD to oversee the industry, which orstary to their
activities, which partly explains why things are not chang8tgeabutter, one of the
products of sheanut is equally an international commailitge its benefit especially
to the cosmetics industry has been known. The AmeStea Butter Institute (ASBI)
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lists 21 benefits of sheabutter including traditional, iwiedl, and industrial uses. In
fact, sheanut processors in the Savelugu-Nanton distaiee been calling on the
government to help them dispose of their harvest afesr thve used what they want
domestically. The institute further mentioned that thenmeo substitute for it in terms
of its natural importance rendering it a scarce commottanslating into high
international market prices. An organic mango productiompamy, Integrated
Tamale Fruit Company (ITFC) is one of the companiesgryo help the locals
exploit the resources they are underutilizing with theaditional methods of
production. It offers direct benefits to local farmerngolved. Until their emergence in
the district mango production was not common though tiwere mangoes grown in
the wild; the people did not see the need to expand prodwsitice it is not a staple
food they can directly rely on. The company employs 26pleyees and works with
over 1,300 small- scale out grower mango farmers withxpapated profit of US$1
million per year by 2010 (ITFC, 2007). The Savelugu-Nanton didtas the potential
for economic independence as seen from the casesrmgfarand sheanuts.

Commerce and trade is another vital occupation in theiadjsut the percentage of
people involved are predominantly women and the number ofl@ewpployed is
very small. As a result of the single rainfall evéhat enables farming for only a short
period, most farmers sit idly throughout waiting for thext rainfall event while
others attempt to distribute the previously harvested prodiibi the district and in
some cases the neighboring ones of which Tamale M#isop the largest market.
This trading of foodstuffs becomes necessary because dlight difference in soil
nutrient that allows varying crops to be supported very weome communities;
with a number of communities within the region identifieg the crop that grows
very well on their soil. The youth, especially theggthen move to the South which is
economically active throughout the year to be head po#eaown in Ghana as

“kaayaaye’.

According to the Local and Regional Economic Developm@&RED, 2009), the

service sector constitutes less than 1% of Savelugu-Nargoonomy. This has been
blamed on its proximity to the regional capital, whislf2Okm away. This is seen by
many to be both a blessing and a curse to the distdetvelopment in the sense that,
on one hand, the metropolis offers a ready markesdane of their goods and gives
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them access to adequate health care as well as edatafaailities since the
Savelugu-Nanton district has only two low performing i8ekligh Schools and no
tertiary level education. On the other hand, it isyetor producers to send their
products to the Tamale market, thus retarding the developofighe local market.
Professionals and technocrats working in the distriefeprto live in Tamale. This
contributes to the low patronage of the local soawtastructure and the slow
development of the sector. In addition, the two imgatrtprofessionals the district
need, namely teachers and health professionals refusegsoto the Savelugu-
Nanton district based on the inadequate social and ecgonafrastructure there.
Even those who accept postings to the district livdamale and commute to the
district everyday which reduces the number of man-houysdheuld have worked if
they were residing in the district itself. Accordingtbe Annual Report of GHS on
Northern region in 2005, it is stated that among their lehgés they face are
healthcare professionals who refuse to accept pesstingthe Northern region.
Healthcare professionals typically blame poor adnraiiste systems, and inadequate
resources for their decision not to move to theseonsgiEducation and all other
services sector suffer the same fate. Also worth maingois the fact that there are
several other economic activities that employ a nurobpeople in the district. These
economic activities include sand winning, fishing mostly gltime Black Volta, hair
dressing saloons, chop bars, pito brewers, and cobb&sty, it is important to note
that there are great tourism potentials in the distvith sites like the Saa-Kpuli slave
market, and the Former Seat of the Dagbon kingdom aedOtkbow Lake at

Zonchangni.

LRED’s 2009 publication entitled “Doing Business in Savelugudda District”
aimed at selling the opportunities to potential investoteeyTsummarized those

opportunities on page 3 as follows:

“Savelugu-Nanton District offers attractive opportunities for investahse to its
proximity to the Tamale Airport and vast natural resources such asait$y arable

land, and natural economic trees. Dams and the White Volta are suitable for
irrigation. Cattle breeding, production of Shea butter and tourism are sontieeof

areas for promising investments”
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The farming practices used are bush burning, the fellingee$ for farmlands and as
fuel, and improper maintenance of farmlands among othdysutA92 percent of

residents in the district use firewood for cooking (ITROQ7). The obvious effect of
this is the gradual desertification of the district. Eneatic rainfall pattern in the past
decade has also been linked to the desertification ofetiierr in recent years. This
makes it difficult for farmers to plan their farmigtivities. According to the FAO

(2008, p. 46):

“Ghana’'s total land area of 238539 km2 is at risk of
desertification, which claims about 20 000 ha of the country’s
land annually. The most severely affected areas are the

Northern and upper regions of the country”

In addition, there are numerous pollutants in the wetgures in the country which
reduce fish production and encourage the breeding of vestmis as insects and
weeds that give rise to water related diseases of w@Biginea Worm and River

Blindness are the most prominent.

2.3 Infrastructure

Infrastructure development is synonymous with economiceldpment. Sound
infrastructure is able to propel the economy of any city country. “Good
infrastructure helps to raise productivity and lower castthe directly productive
activities of the economy, but it has to be expandsetidaough to meet the demand
for infrastructure in the early stage of developmerfKIM, 2006, p. 1) This then
means that the improvement of economic activities wikvitably require the

expansion of infrastructure.

2.3.1 Electricity

A high percentage of the Savelugu-Nanton District hascness to electricity. Out of
the 149 communities, only 17 are hooked to the national grichégletricts, 2010).

Those who have electricity are on the single phads@ch cannot support the
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establishment and operation of micro-scale industneh @s grinding mills, and

other electricity-influenced ventures. Of course, thecseconomic implications of a

lack of efficient electricity supply cannot be overempized. Economic development
has been intrinsically coupled to electricity use, ahdt tits absence is usually
associated with poverty and a reduced quality of life (Wem2001).

2.3.2 Water and sanitation

The lack of drinking water is another problem in the Say@iNanton district. It is
estimated that about 45% of the people lack access & dsaking water, which
comprises sources like treated water, boreholes, andcaneavells (ghanadistricts,
2010). This partially explains the prevalence of Guinear#or the district. Those
water sources that are suitable to drink from are sgsead over a few communities.
The treated water for instance are found in only six coniies out of the 149,
namely Savelugu-Nanton, Janjori-Kukuo, Kanshegu, Duko, DiatleSahakpalugu.
Table 2.1 below indicates the distribution in terms efvhrious urban/area councils
in the district.
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Table 2.1: Existing sources of water supply for communities the Savelugu-
Nanton District

URBAN/AREA HAND DUG BORE HOLES PIPEBORNE
COUNCIL WELLS WITH WATER
B PUMP
Diare 5 35 2
| Moglaa 0 23 3
Nanton 15 63 0
Pong-Tamale 6 9 1
Savelugu 5 15 1
Tampion 13 35 0
TOTAL 44 179 6

Source: Savelugu Nanton District-DWST/ Field inventories

There are numerous other water sources that are coetsidasafe for drinking but
are relied upon by members of the district. There arelams, of which two have
filtration galleries, and 85 dugouts. These sources are apéndo not have the
required maintenance resulting in these sources harbosegts, weeds and bacteria
lava. People compete with livestock for water souresalting in water pollution and
subsequent drying up of the dams after the rains. For mdstfgae year, they drink
any water they come across and those who attemptamatieaner water spend most
of their time searching in vain. In communities in the them region, fetching water
for domestic use is conventionally the duty of the wonash children whose learning
hours are lost through this.

Sanitation is also problematic in that less than 20%hefpopulation in the district
has access to safe excreta disposal. Its breakdown indliBeilets, septic tank,
and Communal Kumasi Ventilated Improve Pit (KVIP). Approately 16,106
residents representing 15.2% of the population had acceasd@xscreta disposal as
at December 2005 (see Table 2.2 below)
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Table 2.2: Summary of indicators on water and sanitation

Source: Savelugu Nanton District-DWST/ Field inventories

2.3.3 Healthcare centres

The healthcare centre at Savelugu-Nanton is the onlyrraag relatively developed
health centre with good medical staff. The pressurdé@he¢althcare centre is so great
that most individuals go straight to Tamale for aitent However, there are
community clinics at some few communities like NantDrare (two centers), Pong-
Tamale, Janjori-Kukuo, Zoggu and Moglaa. Table 2.3 below gesvan explanation
of the situation in these health clinics. Out of theeniealth centres, only two have
water, Savelugu-Nanton hospital, and Diare healthecemiare has to rely on a
generator for electricity. The figures on the avail&pitif ambulance, hospital beds,
theatres, and toilet facilities are dire to say deest.
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Table 2.3: Hospital facilities and core medical staff in th&avelugu-Nanton
District

g;_i[f]-gf WATER | ELECTRICITY AMBULA | THEAT | NO. OF g{; TOIL
FACILITY NCE RE BEDS | WAR |ET
DS
| Savelugu Hoj Yes Yes 1 1 23 4 4
Nanton No Yes - - 4 2 2
Centre
Diare Yes Generator - - 2 1 e
| Centre _
Pong- 1 No Yes - - 2 1 1
| Health Centry
Tampion Yes Yes - - - - -
Post
Moglaa No Yes - - 2 - 2
Post
Janjorikukuo| No Yes - - 1 1 2
Clinic
Zogou Cliniq) No Yes - - 3 1 2
Pigu No Yes - - - - -
Compound
Source: Savelngu Nanton Disirict Field Inveniory
2.3.4 Schools

The quality of education is often related to the qualityddcational infrastructure.
The Savelugu-Nanton district has high enrolment ratesthat lower levels
accompanied with high dropout rates as school levels ggegAside from a high
student-teacher ratio, most of the students cannot Ipéored as they sit under trees
and pavilions. As observed from Table 2.4 below, the Idewexls of education in the
district lack adequate infrastructure. Almost half of gtedents in both pre-school
and primary school learn under trees, pavilions, and shéesobvious implication of
this is that learning is not effective in the rainy seaasrthe threat of rain sees
schools closing for the day.
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Table 2.4: Educational infrastructure in the Savelugu-Nanton Bstrict

2.3.5 Roads and transport

The economic and social impact of roads on commuradesot be overemphasized.
Roads provide physical linkages between the major compoértse economy;

communities to health centers, communities to markatsplands to markets and
communities to schools. In the Savelugu-Nanton distmctst of the settlements are
linked to the capital city and to other important citi€ome communities are
interconnected with feeder roads to main cities whils¢rofdrmlands and some of the
villages are situated far from the feeder roads and have gumesss. According to

ghanadistricts (2010), over 50% of the roads in Ghana as®rsly inaccessible

except through bicycles. As a result, almost every haldehust have access to a
bicycle. In addition, more than 90% of the farmlands ot located on the main
Tamale-Bolgatanga road and the part of the year wherée#der roads connecting
the other villages are needed most i.e. raining seasofaror activities as well as

harvesting and transportation of produce, they are mm@saible. It must be noted the
situation does not only retard the economic developmentalso limits access to

other social facilities like education and health.
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2.4 Health situation

In addition to the poor infrastructural development inlibalth sector in the district,
the disease situation is equally dire. Though malan@ires the number one disease
for OPD cases, other diseases remain a threat torhifimaand economic survival.
The diseases prevalent in the district include malatyphoid, anemia, diarrhea
diseases, hypertension, pneumonia, other ARI (Acute R#spi Infection), skin
diseases and ulcers, rheumatism, trachoma, Rivadidiss and Guinea Worm. The
inadequate health infrastructure has made it difficuit Health personnel to have
accurate records on some of these diseases even theygré¢ present in the district;
HIV/AIDS is a typical example of such a disease. Agwtine list of diseases, both
malaria and Guinea Worm have received the most attentidh healthcare
professionals attempting to educate the people on watgntent before drinking and
encouraging them to sleep in bed nets (especially pregr@anen). Other assistance
provided by professionals include the provision of drugs likeorolguine and
fansidar, and the provision of water filters especigliped water filters, and
attempting to increase access to potable water. Diatieeisnost endemic Guinea
Worm community in Ghana, making the district first @mrhs of prevalence. Studies
show that children are more vulnerable to the disease.
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Chapter 3: Literature Review

3.1 The reality of sustainable development

This research is concerned with two components of dpu@nt - poverty and health.
However, the issue of sustainability has become sgiated with development that
the two terms are often used interchangeably. AccordmgTdédaro (1994)
development is a multidimensional process that involuegor changes in social
structures, popular attitudes and national institutionsyels as the acceleration of
economic growth, the reduction of inequality and thelieedion of poverty.” Though
there are a lot definitions for sustainable developmenat, most widely used and
accepted was initiated in a report by the United NationsldMGommission on
Environment and Development (WCED) in 1987 under the chaitmaog$ the then
Prime Minister of Norway, Brundtland, from whom the rgpgot its name ‘The
Brundtland Report’. It stated that economic and socildpment is sustainable if it
“meets the needs of the present without compromising thibtyaof future
generations to meet their own needs” (Brundtland 1987, p.Aé5entioned, this
definition is the most widely used although it was notfitst attempt to incorporate
sustainability into development issues. Dalal (1994) notest the issue of
sustainability started in the days of Malthus (MalthngPopulation Theory) where he
predicted the destruction of humanity if its populatiors wat controlled. There were
many publications alluding to the fact that the prevailingettgoment trend must be
checked to ensure sustainability. According to Dalal (1994),pt was untilseven
years before the famous Bruntland report that The #V@dnservation Strategy
(WCS) made a first actual attempt to define sustainableldpment in the following

words:

"For development to be sustainable, it must take account of social and eablogic
factors, as well as economic ones; of the living and non-living resdogise; and of
the long-term as well as the short-term advantages and disadvantages of a#ernat

action”
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This definition was criticized for being ecologicallyabed and not encapsulating the
whole essence of sustainable development. Mitlin (1992)nekkfisustainable
development by saying that it should involve two componethis; meaning of
development (i.e. what are the main goals of developnesatnomic growth, basic
needs, rights, etc.); and the conditions necessarysuistainability. Criticizing a
definition is one thing and executing what is entailed inatdepted definition is
another thing. The United Nation and international saisohave widely adopted the
Bruntland report’s definition of sustainable development aadl will use their
definition as well despite many differing opinions.

According to Tatyana and Sheram (2000), the main componentbjectives of
sustainable development under which countless dimensionsbeadrawn are
economic, social, and environmental factors. Sustairddlelopment then stands at
the intersection of all three factors and must beroald as well, because they are
interdependent.” Dalal (1994) explained the balancing factosustainability as
entailing an integration of the three objectives if fules In a case where it is
impossible trade-offs must be made which involves makingl @ices and
compromise. Development will then be all compassingkatanced by ensuring that
it is socially desirable (i.e. fulfilling people's culaly material and spiritual needs in
equitable ways.), economically viable (i.e. paying feelt with costs not exceeding
income) and ecologically sustainable (maintaining theg-klenm viability of
supporting ecosystemdjigure 3.1 below shows the interaction of the componeits
sustainable development according to Tatyana and SheP&30)( with little
modification in terms of color and alphabets inserfonclear understanding for the

purpose of this review.
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Figure 3.1: Objectives of Sustainable Development

Environmental
Objectives

Economic
Objective

Sustainable
Development

Social Objectives

A number of theories of development have emerged treeyears but many lack the
ability to balance economic objectives with environmeatal social objectives. For
example, the result of restoring vegetation withoutsa®ring the economic and
social ramifications is futile; operating in sectoroB Figure 3.1. Some economic
theories or models maintain that the limited resouaseslable should be channeled
to the exploitation of resources so that when then@ty is satisfied economically,
the rest will trickledown. In “Beyond Economic Growit Tatyana and Sheram
(2000, p. 8) state that, “history offers a number of gdamwhere economic growth
was not followed by similar progress in human developminstead growth was
achieved at the cost of greater inequality, higher ungmpat, weakened
democracy, loss of cultural identity, or over consumptd natural resources needed
by future generations.” Economic growth often signifiee tfulfilment of the
economic objectives at the detriment of the social eanvironmental objectives.
Aside from historical evidence supporting the unsustaitgboif ‘stand-alone’

economic development, theoretical evidence also, atiatrehis mode of thinking.
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Indeed, the environmental and social costs associateeggotiomic development are
often so great that they outweigh the perceived berafieonomic growth. This is
because the costs are external and accounting for itheery difficult. In such a
situation, the ultimate welfare of the people is negdbut this is only seen years after
such economic development has taken place.

Another reason why economic growth alone does not tibates sustainable
development is that economic growth depends on the hanaaocial environment.
Economic growth depends on the support from these sectorex&mple, social and
human development will be required to provide “higher digaliworkers capable of
technological and managerial innovations along with oppdres for their efficient
use: more and better jobs, better conditions for newnbsses to grow, and greater
democracy at all levels of decision making” (Tatyama Sheram, 2000, p. 8).

There is evidence that the relationship between eciendavelopment and human
development has not always been positive. The formgopsilarly measured by per
capita income while the latter by the Human Developnheaex (HDI). It has been
observed that the world ranking in HDI does not alwaysmatith per-capita income
ranking. Estonia for example is ranked 44th in HDI buarked 63 in terms of its per
capita income. The same trend is observed in the caB®ménia ranked 60th in
terms of human development but is 89th in terms of incdmether trend observed
from these data is the fact that there are a nunfbexrses where there are higher HDI
in lower income countries. Thailand and Colombia ares@ak examples of this.
There are also examples where lower HDI scorespaegalent in high-income

countries.

What this means is that for the sustainability ofébenomy, humans and the natural
environment must be healthy enough to provide the needed supbisrth@&refore
provides a clear understanding as to why a country thaar&sion its development
agenda by focusing on the economic objectives fails tsustainable. The United
Nations in its Human Development Report (1996, p. 1) statis opening sentence
that; “human development is the end-economic growtimeans.” It however
acknowledges the fact that it requires a proper policyleamentation from the

government sector to realize this. In this case, huamahenvironment concerns are
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long-run goals that will automatically follow after exomic growth has taken place.
There is absolutely no automatic link between econogriowth and human
developmentDalal (1994) has also noted that there is no necessdybétween
economic growth and improvement in the environment. Tlaams that there is no
guarantee that economic development will trickle down the other two

developmental objectives — environment and humans/saialapbment

Even when there is a deliberate attempt to define andemgmt sustainable
development, it seems the ghost of economic growtheopast is still haunting every
sustainable development effort. The famous Brundtland trepat many see as the
cornerstone for the publicity of sustainable developreastin itself been criticized
for not acknowledging the delicate balance between ecanoswcial and
environmental factors. This is observed in the visiorthef report to achieve fast
economic growth, free market access of developing cesnta that of developed
countries, lower interest rate for debts, and a heghriology transfer. The signing of
the Kyoto protocol is a clear example in which the glamahmunity could not reach
a compromise because others see economic growth akith&te prize in a country’s
development.

From Figure 3.1, it can be understood that operating withinsaotor of the Venn
diagram other then the portion that harmonizes theetlubjectives will result in
growth that is short-lived in some respect. Tatyana Simeéram (2000, p. 8) state
succinctly that: “Only development that manages to baldnese three groups of
objectives can be sustained for long and converselyrignone of the aspects can

threaten economic growth as well as the entire dewsdop process.”
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3.2 Variation and strategies

It can be observed from the above discussion thatisabkta development does not
have a universal definition or application. It is impmitto be aware of the fact that in
the pursuit of its sustainability agenda, each countoulshpay attention to balancing
environmental, social, and economic objectives. As altresountries will differ in
terms of the strategies they use to achieve sustainabliegogenent. This will
inevitably lead to a certain sector leading development ascBocial objectives,
whiles others will have economic-led development all ddpgnon their unique
circumstances. The Sudan, for example, where establiphane is the main obstacle
to development, will have to put peace and securityifirsiheir quest for sustainable
development. Theoretically, this could be achieved byeelarmonizing the social
setting or by improving the economic situation in the cou@ther countries rely on
economic-led development. Ghana is an example of atmgostriking a balance
between the three objectives but the economic objestilleleads overall growth.
“Ghana’s overall development strategy relies on phigate sector as the engine of
growth, driven by increasing domestic and foreign investmé@CD, 2006, p. 6).
This is especially important now that Ghana is produciiigti@at will mean

potentially more investment in that sector.

Other countries choose to develop their human capitainan development is vital
for sustainable development, because it considers adhg-térm conditions for
humanity’s survival (Tatyana and Sheram, 2000). Even thowglertkironment and
sustainable development were the key topics at the Banrtimit (Rio Conference),
the importance of human beings in sustainable developmastacknowledged by
having human development first out of the 27 principkted at the summit. “Human
beings are at the center of concern for sustainabldagement. They are entitled to a
healthy and productive life in harmony with nature” (UNEB10). Finally, human
development is most often required in a country wheyarticular disease is endemic
and causes partially or totally incapacitation of it®ge. An example of such a
disease is Guinea Worm, which directly retards the dramthe eyes of any ordinary
observer. A person has the tendency of being infectexy gear because there is no

immunity to it; it is seasonal and there is no vacandrug.
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As noted earlier, balancing social, economic, and enviratah@bjectives is an
integral part of sustainable development. It is noty ahé neglect of the objectives
that will lead to stunted development but also the inglmf the country or the region
to get the right balance between the objectives. The RJINID96) has identified four
patterns, which countries can use to achieve sustaidalidopment considering the
various economic and human/social objectives. Theyaeletiged that sustainability
cannot be talked about in a lopsided development as discesdienl, but only when
an attempt is made to combine the objectives. Thetlireae patterns combine the two
objectives and in each case some succeeded and othiex$ ifaplying that
sustainability is guaranteed only when the objectivesidegrated in a balanced
manner. There are countries that embarked on a slovwenorlevelopment with a
fast human development. Republic of Korea in the 1960s, Camthindonesia in the
1970s succeeded with this pattern while Cameroon and Sieoa énded up in a
deteriorating economic and human development in the 1888zil and Egypt in the
1980s embarked on a fast economic growth accompanied withh Bloman
development, the result of which was failure after eade. A mutually reinforcing
economic growth and human development is yet anoth#erpa which other
countries took which according to UNDP sustained developfoerd minimum of
three decades. The last pattern, which sways away fistaisable development, is a
situation of mutually stifling economic growth and humawalgpment. As Dalal
(1994, p. 4) states: “there is no blueprint for sustaindelelopment. It needs to be
defined to meet and respect the particular needs and st@ances of individual
countries, societies and cultureBépending on these differences what is of concern
to a country or an organization will not be the samehe other though all are having
the same goal.

26



3.3 Guinea Worm

3.3.1 History of the Guinea Worm
Guinea Worn is known as the disease of the poor;iangenerally confined to

developing countries. As is so often the case in thegetdes, the disease attracted a
lot of superstition and little effort was initially made tackle it. “A lack of
understanding of its preventable causes has shrouded it m podr people have
accepted it as God's will or punishment, another horrilge dalife like high infant
mortality or the vagaries of the rains” (Yohalem, 19901)p.The oldest mention of
the disease is thought to originate in 1530 BCE where GWaan was associated
with the 'fiery serpent’ mentioned in the Old Testan(bioimbers 21:4-9). The story
reads, “....And the Lord sent fiery serpents among the peapt they bit the people;
and much people of Israel died...” Further evidence sf ekistence is also
documented by various authors in the field of philosophy andigggf ancient India,
Greece and the Middle East (WHO, 2009Khtable among the European authors
were Galan, Agatharchdis who lived in 140 BC and Plutattebugh there is no
evidence of the disease in their homelands; all theings were pointing to its
prevalence along the Red Sea (Karam and Tayeh, 2006)

According to Cairncross et al (2002) there are severagptiegytexts pointing to the
second millennium BC as the period in which Guinea Wormpveasgalent. There is
also evidence that calcified dead male worms have beaamd fon 3000-year-old
Egyptian mummies. This was established in the ManchestgptieBg Mummy
Project were scientists found a calcified male Guihveam in the abdominal wall of
a female mummy, which the team nicknamed the “Pharfédrm” (Morrow)
Gallardo S. R et al (2005). Overall, the disease has Hdeeumented in Algeria,
Egypt, the Gambia, Guinea Conakry, Iraq, Brazil, andWest Indies but in almost
all of these countries, Guinea Worm is no longer peswabecause of determined
eradication efforts (Greenaway, 2004).

The Arabian peninsula during the medieval period was alse considered to be an
endemic region especially in their holy city of Mealiwhere it was called ‘Medina
vein’ from which the current name “Dracunculus medinghss derived. It was at

this time the first detailed description of the worm &imel disease was given by the
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famous Persian/Arab physicians Ibn Sina (Avicenna) anRawi-in the tenth century
AD (Karam and Tayeh, 2006). According to Merrill (2008) it isdadd that Guinea

Worm is the potential origin of the Staff of Life (R@f Asclepius, see Figure 3.2),
used as the symbol for medicine. The rod signifies th&t effective and widely used

method of treatment by wrapping the worm on a stick.

Figure 3.2: The Rod of Asclepius

Over time, global awareness of the disease has aisede and scientists have
attempted to unravel the mystery behind its existence artk rab transmission.
Some proposed that it was an exposed nerve whiles cidngiswas a dead tissue. It
was Carolus Linnaeus, a Swedish naturalist, who setthed controversy by
suggesting that it was in fact worms that caused theahumody's deformity (Cox
2002). At this stage in time, no one could talk of treattngince it was not even
known what type of sickness it was. After its idengéfion as a worm, much attention
was drawn to its life and how it gets into the humadyb European travelers in the
early seventeenth century could now comfortably giae new name 'Guinea Worm'
after they discovered that it was prevalent along@h# of Guinea (WHO, 2010a).
The first medical doctor from West Africa to be ted in Europe, James Africanus
Horton wrote extensively on Guinea Worm, but with itangmission still in a
mystery, he thought it was transmitted through the swi¢ke feet (Cairncross et al
2002).
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A groundbreaking discovery was made in 1870 by a Russian bibleggkhenko,
which has been described as one of the turning points irhishery of tropical
medicines as well as parasitology. He found out thaCtedops (a water flea) is the
intermediate host in dracunculiasis transmissionatbems that are brought forth by
the female worm after being immersed in water are agidyy the freshwater fleas in
the water who are then ingested by human beings (WHO 2@@B)cerning the
anatomy of the worm, credit is given to Henry CharlBastian for being the first to
give an accurate account (Karam and Tayeh, 2006). Robherhds Leiper in 1905
and Dyneshvar Atmaran Turkhud in 1913 established a completeytife of the
worm by experimentation in a laboratory. This they didifgucing experimental
infections in animals and humans, which also gave strodgreement to the work of
Fedchenk (Karam and Tayeh, 2006).

3.3.2 Disease life cycle

According to Cairncross et al (2002), the worm calledcDnaulus medinensis is
caused by a single species belonging to the nematode sopgrDaacunculoidea of
the order Spirurida. It is the largest of the tissue nedeaparasites affecting humans.
This mature female worm makes a blister under the pootidhe skin it lies with its
anterior endThe complete life cycle, which takes approximately a,ystarts with
the introduction of the lava into stagnant water, wiialmans use as drinking water?
The contact of the blister with water induces the bligteburst there by exposing its
anterior end. The immersion of the infected part itk water is the most common
way by which the lava gets into the water. At some tpamntime when the
morphology of the disease was not known, people quémehburning sensation
accompanied with the blister by immersing the infected plathe body into water,
which then prompts the blister to burst and causes thaselof the larvae by the
female worm. The mature female Dracunculus medineissisne of the longest
nematodes and could measure up to a meter (100cm) in léngileases the lava as
long as it lives by contracting its vulva located intdyi@nd posterior, i.e. all over the
body (Karam and Tayeh, 2006). It has the capacity t@aseldrom 1 to 3 million
larvae in its lifetime which remain viable in the water dp to 7 days. The number of
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larvae released at each contraction decreases gradagllgy day (Cairncross et al
2002). Figure 3.3 represents the complete life circle. dttsstthe cycle with the
drinking of the infected water while my explanation tstawnith stage 4 from the

diagram.

Figure 3.3: The Life Cycle of Guinea Worm
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As explained earlier, the survival and development ofdaheaé after the seven days
requires an intermediate host, usually the water(lepepods) measuring from 1 to 2
millimeters. These are predatory species and they irtigesfarvae as soon as they
find it in the water. This is illustrated in the sixttage in the diagram. In the body
cavity of the water flea, it develops into an infectilied stage after molting twice for
14 days at a temperature of 26°C (Cairncross et al., 2002).

For further development, a human being ingests the copepddirtng the infective
larva by drinking the water that contains it. Upon reag the stomach, the gastric
juice, which is a digestive acid, reacts to the wadad Kill the copepod as a result
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liberating the infective larva to have direct contathwhe stomach walls. Either they
penetrate the stomach walls or those that are mowethet small intestines also
penetrate the intestinal wall to the peritoneal caamg then migrate to the connective
tissues of the abdomen wall and thoracic cavity all irdags (Greenaway, 2004).
They remain at this place and develop into sexually matat and female by
molting twice. They mate in 100 days time and the male wdes after a few
months. The female then continues its migration aneldpment through the body
towards the surface of the skin of the lower limbsigéirs and legs) and can
potentially emerge out of any part of the body. This journeymally takes ten
months by which it is fully grown and developed with thetended uterus being
filled with millions of first stage larva (Karam and yeh, 2006). It informs its
readiness to emerge by forming a blister awaiting a comiilet water to start the

cycle again.

3.3.3 Epidemiology

The distribution of the Guinea Worm is based on tvaboies - unsafe drinking water;
and the temperature of the region. Examples of unsafkinly water sources include
ponds, hafirs, dams, and step wells (mostly used ira)ndihe continuous flowing

pattern of rivers and streams makes it difficult fog gurvival of both the released
larva and the intermediate host (copepods) since rdgyire some time to develop
(Karam and Tayeh, 2006). The second condition, namelgdeature, is a result of
the stage at which the larva morphs inside the copepods hasdrelquires a

temperature of 26°C (Cairncross et al.,, 2002). Generpbgplsng this temperature
can only be found in the tropics and that is why GuineanVgr classified by the

WHO as a tropical disease. An examination of the epiolegical map of Guinea

Worm in Figure 3.4 indicates this pattern.

Within the three endemic countries in Africa: Sudan, GlaamaMali, the prevalence
of Guinea Worm is skewed towards the poorer regions ofethmpuntries. For
example, in Southern Sudan, Northern Ghana, and E&d&dr(Hopkins et al, 2008).
In Ghana 95% of the cases are located among the Dagdmbe group, which is the
group that dominates the Savelu-Nanton Distriatcording to Karam and Tayeh
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(2006), the disease typically affects these rural conmtmgneven though some
occurrences in urban towns are possible. The researbbersver stressed that
occurrences in urban areas are more likely to be impareed;ontracted elsewhere.
The case of imported infection makes it difficult ®tablish a relationship between
infected drinking water and the presence of the diseasetalthe long incubation

period.

In the 1980s the Center for Disease Control and Prewer(CDC) started a
worldwide initiative to eradicate Guinea Worm but thetiative was relatively
ineffective until a partnership was formed between theCCGihd the former U.S.
president Jimmy Carter, the United Nations Children’s FuNICEF) Executive
Board, and the African Regional Committee of the WolHealth Organization
(WHO). The efforts of this partnership led to a significeeduction of cases of the
disease (Cairncross et al 2002). The initiative also tadops a sub-goal, the
International Drinking Water Supply and Sanitation Decade @B830), which has
been led since 1986 by The Carter Center (Hopkins et al, 288&een from the
map (Figure 3.4yhich shows where Guinea Worm was and is currentlydptinere
were 20 endemic countries as at 1986 which has since beendedude(all in
Africa); Ghana, Sudan, Mali and Ethiopia. The reshefdountries are either certified
free of transmission (India, Pakistan, Senegal, Y§noe are in the pre-certification
stage (Cameroon, Central African Republic, Chad, Kedganda).
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3.3.4 Clinical features and treatment

The outward manifestation of Guinea Worm is seen fraarptriod of the blister on
the outer skin to the healing of the ulcer. Almosioélihe developments on the body
of the host occur beneath the surface of the skin.nVWhe worm emerges on to the
surface just beneath the skin, it releases some datvee at that portion where the
body of the host automatically reacts to it resultimghie formation of a blister. The
formation is associated with a burning sensation restritd the portion of the blister.
According to Karam and Tayeh (2006) typical symptoms whi lblister include,
erythema, urticarial rash, intense pruritus, nauseajiting, diarrhea, dyspnoea,
giddiness and syncope. This can continue for some timié that blister bursts,
reducing some of the pain. Contact with cold water calude the rupture of the
blister. As explained earlier, every part of the human body tential site for the
emergence of the worm, however more than 90% of wornesgas from the lower
extremities, usually below the knees (Greenaway, 200#avrage of 1 to 3 blisters
can emerge simultaneously, but as many as 40 have been abedtteemerge from
a given person in a season (Barry, 2007). Upon the rypthigeworm exposes it
anterior end and immediately discharges its larva antedluid. As explained earlier
the uterus filled with larvae is all over the body hetiwe part that comes out of the
body dries up after discharging its content. The proiesspeated until the whole
worm is out of the body. It has been acknowledgetistiae worms do not make it to
the surface and therefore die and calcify anywhere witl@nbody of the host. They
can cause permanent disability and deformities if thed/ \gm in one of the joint
especially the knee. In very few occasions, the wbnals its way to the aberrant
locations such as the pancreas, lung, periorbital tigestes, pericardium, and the
spinal cord causing severe damage to the host (Green206x),

There may be additional complications involved withdisease such as bacterial and
tetanus infection if proper nursing techniques are not ereglag extracting the
worm from the host. This is a very common occurrenceiral communities where
nursing services are sorely lacking. According to Causgret al (2002), 28% of
patients in Ghana had pain 12 to 18 months after the encergémworms while 0.5%
had permanent physical impairment in the form of “lockkd&es or other joints.
There is no immunity to its infections and the probatalse is that a person can be
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infected every year as long as he or she continuesexieecise of drinking
contaminated drinking water. The current treatment ferdisease involves carefully
winding the worm around a stick everyday as it emergesieMomedicine has just
found a way administering drugs that will ease the passsa@ated with extraction
but here is no known cure or vaccination. “The usainflazole (25 mg per kg body
weight daily for 10 days), thiabendazole (50 mg per kg bodyhwelgily for three
days), or metronidazle (400 mg for an adult daily for 10 tod@@s) can help in
lessening the intense tissue reaction, making extractsiere and can relieve the
pain” (Karam and Tayeh 2006, p. 378). Surgical extraction poidche emergence of
the worm is possible and has been practiced in Indis;hibwever not encouraged at
an intervention level considering the high risk of spiggadnore infectious diseases

especially HIV.

3.3.5 The socio-economic effects of Guinea Worm

The detrimental effects of Guinea Worm are felt inspheres of life. As mentioned
previously the disease rarely kills but incapacitabes liost for months. Permanent
disability is also very small (less than 1%) howedwetween 58 to 76% of patients are
unable to leave their beds for approximately a month danmafter the emergence
of the worm (Adeyeba and Kale, 1991; Cairncross et al 200%3. geak period of
inactivity often coincides with periods of the year wHahor is required in rural
communities especially among farmers during sowing orelséing their crops. It is
estimated that infected people lose 100 days of work per yehrthat infected
children are absent from school for 25% of the schoat y@airncross et al 2002). A
survey of 87 households in southern Nigeria estimated arabloss of income in 3
rice-growing states at US$20 million, and for the peogdlédogon in Mali “the
disease of the empty granary” is the other term fog Guinea Worm disease
(Greenaway 2004, p. 497). The seasonality of its infedngplies that a whole
household or community can be incapacitated at the samenaking it impossible
for members to substitute for one another in agricdlt@s well as other
responsibilities. The fact that 28% of the patientssailenot fit to undertake daily
activities for 12 to 18 months even after infection exbates the problems
(Greenaway, 2004).
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Regarding the nutritional state of children, a study énSkidan by Cairncross (1996)
found that in households where more than half the adeihbers had suffered from
dracunculiasis in the previous year, the children under 6 ydd were nearly three

times more likely to be malnourished. These childrenaisly cannot attend school
just as their parents cannot attend to laborious taskshe farm. Absenteeism
increases in peak season and schools are normally closedwdoen there is an

outbreak in a particular year. School may also closermthere is a teacher who is
infected. Cairncross et al (2002) mentions that on avesay@ols in endemic areas
close down at the peak of infection even when there mutbreak.

In 1997, the World Bank estimated that the economic ratetofn on the investment
will increase by 29% per year in affected countries iff@ai Worm was eradicated.
This estimate is based on very conservative estinuditd®e average amount of time
infected workers are unable to work (Greenaway, 2004). Howetleers consider

this estimate as been pessimistic and undervalued wathexplanation that the
eradication campaign by the World Bank should not be \dea& mitigating the

direct and measurable impact on production but also thetpatmtream of benefits
at no ongoing cost (Cairncross et al., 2002).

3.3.6 Methods of eradication

Following the discovery that a worm carries the digeaad the subsequent discovery
that the worm cannot survive on its own without the lodlihe intermediate host, the
eradication of Guinea Worm has primarily revolved aroowrehking the life cycle of
the disease. Muller (1979) notes that the nature oGtheea Worm life cycle should
make it relatively easy to eradicate. The copepods area moobile vector like a
mosquito, and the carrier state in both the copepods amarh hosts is of limited
duration. Diagnosis is easy and unambiguous as wellespand effective measures
are available to prevent transmission. The disease ehdimited geographical
distribution, and even within these areas, it is foung encertain communities. Its
markedly seasonal distribution also permits a morensive focus on its prevention
in seasonal campaigns. Lastly, as discussed above, tsaimsmfrom animals to

people is practically unknown.
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The eradication of Guinea Worm has focused on breattiegdisease life cycle
through the following intervention methods (Cairncrosalet2002):

1. Provision of a safe water supply,

2. Filtration of one’s drinking water to remove copepods,

3. Searching for patients with active cases and proper maeagef cases,
4. Ensuring that patients avoid contact with ponds.

5. Killing or removing copepods in ponds.

Points 1 and 4 are perhaps the most effective means bghwhbi break the
transmission. Indeed, the provision of safe drinking ewamakes it virtually
impossible for the copepods to enter the human system e the ponds are
infected. Similarly, ensuring that infected persons dognatear the ponds is another
way of breaking the transmission in that once thealaiaes not get into the water, the
water will always be safe at least from Guinea Wanrfaction. Filtration of drinking
water to remove copepods which is also considered antiegéfemeans to reduce
infection although people often do not have the timequipment to effectively filter
water (WHO, 2000).

3.4 The link between disease and poverty

The link between disease and poverty is well establishédtatthe individual and
societal level. “At the individual level, for examplpersonal experience of poverty
may be associated with poorer health. At the populaBeel| societies with less
equal distributions of income may experience worse he¢h#h those with more
equal distributions of income” (Phipps, 2003, p. 2). Hedlhistics in both poor and
rich countries indicate the gulf in a range of healthicaidhrs among countries of
varying wealth statuses. Common health indicators inalooleality rates (adult and
child), life expectancy, maternal mortality, diseasgden or prevalence, health
infrastructure, and doctor and nurses patience ratios. rinaAivhere poverty is the
highest in the world, HIV/AIDS-related infections ateetleading causes of deaths
with Malaria in third place. According to the UNECA (200@)2001 only 1% of the
28.5 million Africans HIV/AIDS patients had access tir@troviral drugs. In the
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same year, 81% of the world’s HIV/AIDS-related deathd 86% of the world’s
malaria deaths occurred in Africa.

It has been observed that an improvement in a regweath has an effect on its
health status (UNESCAP, 2007). For example, in Asia duhegoeriod 1988-2005
the region’s developing countries experienced an averagedtgrate of 7.5 per cent
per annum — more than twice that of the rest of theldw@long with economic
growth, there has been a sharp drop in the infant ntgntate experienced by almost
all countries in this region. This in turn has contributed substantial increase in life
expectancy in the region from 40.19 years (in 1960) to 68.17 yeaP04). Facts
and figures are not the only the means by which to exarhmedmplementarily
relationship between poverty and disease. Indeed, a nuwofbéheorists have
investigated this relationship. For example, Phipps (2003) nranthat while an
individuals’ health status does improve their level okpeal income, it does so at a
decreasing rate — known as the absolute income hypothésisabEolute deprivation
hypothesis has it that very low standards of living acefoahealth, but that once the
deprivation threshold is reached, additional income tspaaticularly important for
health.

3.4.1 Does poverty cause poor health?

In response to this question, there are generally two a&mpsmSome argue that
poverty causes poor health (Proponent A) while othersitanai that poor health
causes poverty (Proponent B). Proponent A subsequemitigd the phrase “diseases
of poverty” (i.e., diseases that are caused by povertyis implies that those diseases
can only be found or more prevalent in the developing cmsntRegardless of the
range of measures used to assess either poverty anddtih, ha dependent
relationship usually exists. With the existing medicirsesl technology, many
diseases are now either treatable or preventable ebst at which people in
developing countries cannot pay resulting in a large propodfothe population
dying or becoming disabled from these otherwise treataidepreventable diseases.
Malaria for example is effectively and easily preeshtwith insecticide sprayed
mosquito nets that cost only five U.S. dollars eaalt, gtill more than 1 million

people die and over 500 million cases of malaria contiowecur each year (SPICE
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DIGEST, 2009)0Of course, it is expensive to purchas@@squito net for five dollars
when a significant proportion of infected people are livamgless than one dollar a
day. In 1967 a U.S. Surgeon General William H. Stewartaded|that “it is finally
time to close the book on infectious disease,” becanaay of them are now
preventable and curable using low cost intervention steg€§PICE DIGEST, 2009,
p. 1). However,while some may have forgotten the existence of sonmeasks it

remains a problem to others particularly in the developioddy

According to Stevens (2004, p. 4), the burden of diseadevieloping countries is a
result of poor nutrition, indoor air pollution, and lackaxcess to proper sanitation
and health education. Following from this assertionepgvalso makes preventable
and curable diseases culminate into an epidemic. Matarmains the number one
killer in developing countries whose prevention needs amaniof ten dollars. The
inability of people in developing countries to have acdessafe drinking water
makes them suffer from the debilitating effects of @aifWorm. Poverty also played
a role in the growth and spread of HIV/Aids by, amongserthings, increasing the
labour mobility of the poor in their quest for sustainaltelihood. Residential
mobility is an important factor through which the virusegmts (Cohen, 2000). This is
particularly the case for women who often resotdmmercial sex as a faster way to

cater for the family.

The economic and social behaviors of the poor seegiveomuch ammunition to the
stance of Proponent B. Indeed, for the poor it is tihhe &rd now that matters (Cohen,
2000). This in part explains why despite in-depth knowledgeheneffects of
deforestation and desertification, local Amazonian rmamties continue to use and
abuse these resources. Similarly, the poor contmeadage is risky sexual practices
increasing their risk of HIV/Aids and local residentsGiana continue to drink

unsafe water increasing their risk of Guinea Worm.

Proponent A also reinforces their argument with tlee fhat poverty affects health
throughout the life cycle of the human being and thathealth impacts of poverty
accumulate and reinforce each other over a lifetifne.child is born to the poor, the
health condition of the child at various stages of dguakent will be shaped by

poverty, especially at the sensitive points in human Ildpugent: birth, starting
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school, adolescence and developing sexual relationségsng home, getting a job,
marriage, parenthood, chronic disease and illness @inenment (Ross, 2003). One
need not be a supporter of Proponent B to accept thehfzichuman capital, which
represents the cornerstone of every development, e dfadly affected in areas
where diseases are prevalent. The presence of diseas#ably leads to a decrease
in labor supply as people will not only be incapacitated anable take part in the
production process, but will also result in the supplies$ efficient labor if they are
not totally incapacitated. This direct effect of dseas less disastrous as compared
with its effects on schoolchildren and those undergoiamitrg to replace the aging
laborers. Some of these diseases have daring consequemchildren’s ability to
develop sharp minds to suit their area of study especidlgn it has effects on
human cognition; the ability to perceive, understand, amgract with our
environment in an intelligent manner. Aside from thosealiss that eat away the
lives of the labor force, some diseases maim whileergt cause an irreversible
disability on the infected person. River Blindness fample is capable of

permanently blinding an infected person.

Improvements in health increases quality labor supplynsyrng greater access to
education and training. It is estimated that children with rniieest severe health
problems obtain about 20 per cent fewer years of schodtiag their healthier
counterparts and this reduction in schooling has a dirggadtmon incomes: it can
lower hourly earnings by around 17 per cent. A one-percentageipcrease in the
adult survival rate can increase labor productivity by ashmag 2.8 per cent
(UNESCAP, 2007, p. 1). Yasmin and Catherine (2002, p. 21) notecads GDP
would probably be about US $100 billion higher if malaria hashliackled 30 years
ago, when effective control measures first became ablail’ Malaria alone
according to the researchers is estimated to slowoezicrgrowth in Africa by up to

1.3% each year.

An answer to the question will remain elusive as exlans from both sides prove
evident and practical coupled with evidence around the woldipport them. What
is explicit however is that the two exists togethet &s to which causes the other one
would probability have to go back in time to find out whaflthem came into being
first. The causal relationship between the two is ddfibg the researcher who
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decides to control one and tries to establish a catfegk.eThis method is used to
establish those stands (Proponent A and B), establishingoattiymake cogent and
convincing points as seen from the preceding paragraph. Phifj83)( after
admitting to this fact was quick to observe that mastdies control for the possibility
that ill health causes low income rather than thxatihcome causes ill health.

3.4.2 Guinea Worm and the Millennium Development Goals (MDG)

At any point in time, Guinea Worm has a direct and ediate effect on poverty and
disease which are directly related to the MDGs. ‘Tlisease of the empty granary’ as
the Dogon people Mali refer to it seems to be the best the most accurate
description that incorporates both terms: poverty anebdes (Cairncross et al., 2002).
Regarding the effect of Guinea Worm on agricultural pradiyg, Ahearn and de
Rooy (1996) provide evidence of the devastating effects afigauWworm on crop
development using satellite imagery. Cairncross €2@02) also found that Guinea
Worm accounted for a reduction of 5% in the overall prodactf two important
subsistence crops: sorghum, mainly grown by men, and peauliigted by women
in Nigeria. The also notes an estimated annual losk20fmillion due to Guinea
Worm disease in only three rice-farming states in Nager

As part of the objectives of this research, Guinea Wbhas everything to do with
education, hence the second goal. Because it is a s¢gdmmomenon, that part of
the academic calendar will always be affected, as otokiren will not attend school
for more then an academic term. There are instanbesewthe teachers themselves
are the victims leaving the schools closed even if biildren are not infected. Even if
the students and the teachers are not infected in @artyear, the children stay
home to take care of infected parents. Women are reghsr activities that have

to do with water and are responsible taking and nurbmgitk.-the gender side of it.

As far as maternal and child mortality is concern,i@aiWorm has an indirect effect
because it is rarely fatal. According to Tayeh and r€aass (1996), children in a
household with adults infected with Guinea Worm areethinmes more likely to be
malnourished, increasing the risk of disease and earth.del@anwhile malnutrition
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plays a major role in half of all deaths of childrerdenage five (5) in developing
countries. The eradication process of Guinea Worm hasrhaeked as one the most
successful efforts through global partnership. It has gusly successfully
harmonized efforts from willing governments, foundations,ngavernmental
organizations (NGOs), and corporations and of coursaftaeted countries. This has
been the brainchild behind the Jimmy Carter’s articlee*“power of Partnership”.
The fact that Guinea Worm is a water-borne diseageaines the incorporation of the
health of the environment in its eradication processtli, being a disease, Guinea
Worm is the second target after smallpox for eradicatThere has been more than
99% reduction in the cases worldwide since the fight agaisistrted in 1982 (WHO,
2009b)
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Chapter 4: Methodology

4.1 Research strategy

According to Bryman (2008) a research strategy diregsreeral orientation to the
conduct of social research. A research strategy caslvequantifying data or can
emphasize words or phrases (qualitative) rather thambers and statistics
(quantitative). However, a mixed strategy, which is a hybfithoth qualitative and
guantitative approaches, is considered appropriate by manits faroderation and
integration. This strategy has gained precedence in reéicees and a number of
scholars see no need to distinguish between quantitatd/guaalitative approaches.
According to Bryman (2008) the distinction is howeverassary for at least two
reasons;
» First, it represents a useful means of classifyinfgiiht methods of social
research, and second,
» ltis a helpful umbrella for a range of issues conedrwith the practice of
conducting social research.
Before elaborating on my research strategy, | w# lio discuss both quantitative and
gualitative methods in more detail.

4.1.1 Quantitative research methods

Quantitative research methods typically employ a dedriegpproach to research with
much emphasis on testing existing theories. The methedds to seek research
outcomes that are reliable, objective, and above akgdisable. In order to achieve
this, the methods are designed to reduce bias by obtainimngdamasample from a
research population, and administering a research aid g&gctured questionnaire)
to the sample. In this process the researcher isdsyad external to the research. The
data that is obtained in such a process as well agshés are reliable and are used to
generalize to other cases outside the chosen samplstuhdarea, with the strong
conviction that the process is replicable. This is vBiman (2008) summed up as
saying that measurement, causality, generalization anktatpn are the main
preoccupation of quantitative researchers.
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Of course, quantitative research methods become comgalieghen the variable or
the phenomenon under investigation is difficult to measor quantify. This is
especially relevant if the variable is important tothsearch question being asked. In
this way, the real world setting is compromised, asagenariables may need to be
eliminated from the study. As a result, the methodeselon instruments and
procedures that hinder the connection between researcvandlay life, rather than

complement it.

4.1.2 Qualitative research methods

Unlike quantitative methods, qualitative research methodsnab involve the

calculation of statistics. The process is desighegrdwide answers to the ‘how’ and
‘what’ questions which statistics often struggle to capadequately. In qualitative
research, the researcher aims to immerse him orlh@tadly in human cultures and
the physical environment. Both of which are made up of vasgalle but complex
interactions. The actions, records, and words of peaptier study are closely
monitored for a better understanding of the phenomemoleruinvestigation. This
requires that the researcher has a very close itianagith the people under study.

Utilizing this method, qualitative researchers generateizaable but informative
sample - through any of a number of non-probability saxgpmethods - and
administering a research aid (e.g., interviews) to thepse. Researchers then
document and analyze the data through a personal undingtamf the current
setting. In this respect, the researcher is an instruofetihe whole data collection
process, implying that results can often depend greatlwlom is conducting the
research. Replication in this case is almost imptessii must be noted that
observations, focus groups, archival collection, video tagsewell as pictures may be
employed in some cases. According to Bryman (2008) qualita¢isearchers are
preoccupied with the following;

» Seeing through the eyes of the people being studied

* Description and the emphasis on context

* Emphasis on process

* Flexibility and limited structure
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» Concepts and theory grounded in data.
In this method, theory is generated from research imglgn inductive approach
(Bryman, 2008). Facts, relationships, variables, theoreedagy out from the response
and actions of the people under investigation. It is fbezeéhe duty of the researcher
to grasp the subjective meaning of the actions and respdesed (interpretivism).
The theories and patterns that emerge are originalnaldtive. Qualitative methods
aim to obtain rich and detailed information. Howevehas been criticized in the past
for being subjective, not replicable, lacking transparencwels as its inability to

generalize results (Bryman, 2008).

4.1.3 Mixed research strategy

A strategy that combines quantitative and qualitative reeaa what Bryman (2008)
refers to as a mixed method strategy. To Johnson amué&ybuzie (2004), it is a
class of research where the researcher mixes or nemfuantitative and qualitative
research techniques, methods, approaches, concepts or lRngiag single study.
They add that “its logic of inquiry includes the use of indlut (or discovery of

patterns), deduction (testing of theories and hypotheaed)abduction (uncovering
and relying on the best of a set of explanations for nstaleding one’s results) (p.
17)”

The mixed method approach is considered by many as thegstiidat harmonizes
gualitative and quantitative methods by ironing out the fliavtke applications of the
two methods individually (Bryman, 2008). For example, payititg Icognizance to
the real world setting to operate is often misleadirgyirfathe case with quantitative
research), and it is also time consuming and labor inmene fully understand all
aspects of any given topic (as is the case with quabtaéisearch). By combining the
two methods however you are able to offset theserdiftes. An integration of the
two in this case would seem to be the solution oeadtloffer a logical and practical

alternative to each method considered separately.
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4.1.4 My choice of research strategy and justification

The strategy that | will employ in my research is thxed method strategy. This
choice was made as a result of the nature of thansdseJust as | would like to
establish some form of statistical link between poventy disease, | would also like
to conduct a personal in-depth analysis of the diseate idistrict. The latter would
be aimed at unearthing the hidden reasons for the pec&stérthe disease in the
area. My motivation is also drawn from the type ofdavill be collecting as well as
the research questions that must be answered.

Johnson and Onwuegbuzie (2004), and Williams (2007) maintatnthkeamixed
methods approach to research is an extension of + iéude a replacement for - the
guantitative and qualitative approaches to research. Taeg#is and weaknesses
associated with various research approaches are notitgbbat rather relative to the
context and the manner in which researchers aspicdi@ss the phenomenon under
investigation. There are many approaches to a mixed methateégy. According
Johnson & Onwuegbuzie, (2004) these possible approaches laengefd by two
paradigms, i.e. deciding whether to give the quantitatnee cualitative components
of a mixed study equal status or to give one paradigmdtminant status. Also
important is the ordering of the two, i.e. whetherythan be carried out sequentially
or concurrently. Another consideration is the degreenoture and where in the
course of the research should the mixing take placewithstanding all these
considerations, the mixing can be done by either mixing tqtigsé and quantitative
approaches within or across the stages of the researclspr(mixed-model) or the
inclusion of a quantitative phase and a qualitative phase avenall research study
(mixed method) (Johnson and Onwuegbuzie, 2004). | will be @nmgl the former
with specific utilization of across-stage mixed modetesrch. The quantitative
methods will be more descriptive in the sense that mbshe statistics calculated
from the data will not have a clear picture in isiola unless more exploration is
conducted using qualitative methodologies.
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4.2 Research design

According to Bryman (2008) the research design refershéoframework of the
collection and analysis of data. He identified fivefetiént prominent research
designs: experimental design, cross-sectional oregudesign, longitudinal design,
case study design, and comparative design. The procesbes e@ach design vary
considerably but they all have the same purpose, whicb f;nd answers to the
research problem, and research questions that has baghedeExamining all these
designs, the case study design is the one that syitesearch both in theoretical and
practical terms. Though the case study design has often desoctiated with
gualitative researchers, Bryman (2008) notes that suelsswtiation is inappropriate
and stresses that a case study design can suit bothitapuantand qualitative
research. In my research, | am aware of the difjda generalizing my findings to
other parts of Ghana - this represents a standard smitiegainst the case study
design (Bryman, 2008). The purpose of this case study is leowevto generalize to
the population beyond the current context.

4.3 Sampling

To quote Marino (2010): “To the scientist, however, repregative sampling is the
only justified procedure for choosing individual objects for @asethe basis of
generalization, and is therefore usually the only aet®#ptbasis for ascertaining
truth.” The region under investigation has a populatidrapproximately 122,575
people in 149 communities. It is therefore imperativeobtain a representative
sample for this research. In my study, | used probalsigspling to obtain my
sample of 109 residents, 100 of whom where farmers, 2 Glifean officers and
the remaining teachers from the communities | visiteditially targeted ten teachers,
i.e. one from each community in the district, butaitne to my realization that some
communities do not have any form of educational facil&dgcording to Bryman
(2008) probability sampling allows accurate inferences tonime from the
population from which it was selected. After carefulsidaration of the objective of
the research - the target group of the research wareefs who make up 97 % of the
total number of people in the district. Additional inf@tion was obtained from
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officials of the district assembly, including the officn charge of the Guinea Worm

control.

4.4 Data collection

The data collection took place during three separate twigee district. During the
first trip, | familiarized myself with the area andtaimed some information from the
study sample. | also randomly visited some surrounding conesiimm addition to
visiting the Savelugu-Nanton District. | introduced myseltite Cater Center in the
district whose aim is to eradicate Guinea Worm. éwond trip occurred when it was
hastily announced in the press that the disease had l@bcated in the district and
the final trip was when | collected the data for theeesch.

4.5 Data collection methods

My data collection techniques were informed by my resestreltegy and design, not
on the relative advantage of one over the other. Aliogrto O’Leary (2004, p. 150)

“Collecting credible data is a tough task, and it is Wwoemembering that one method
of data collection is not inherently better than anothde added that what makes
one method better at point in time is the researelfisgand strategy.

4.5.1 Self-administered questionnaires

| utilized self-administered or self-completion questiaires as my research tool even
though the formal definitions of each tool does not adedudescribe the manner in
which the data was collected. | was faced with a situatiorading out the questions
to the respondents and at the same time filling in éspanses making the whole
process more like a face-to-face structured interviews Was necessary because
most of the subjects were illiterate. On a few o@rasil found someone who could
read but they usually needed my assistance because ropomei writing skills or
problems with understanding the questions. During the intesyid prompted
subjects if they found it difficult to answer any questil also probed respondents to
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elaborate on answers. | was also able to collectiaddi data. In total, | had a 100%

response rate.

It may be argued about the choice of data collectiomoaetvhether the respondents
were not considered in the planning stage of the resediody were actually
considered, as a prerequisite for any research, but olidepr of high illiteracy as |
envisage was the only obstacle to my selected method taf atdlection; self-
administered questionnaires. Consideration of the resptsmds of paramount
importance to the effective designing and administrabérngood questionnaires
(Bryman, 2008; Hague, 2010). According to Bryman (2008), a seiptziion
guestionnaire is a questionnaire that a respondent answémsuivthe aid of the
interviewer. Though in definition Bryman (2008) seems to uke terms
interchangeably, in terms of application he draws alilnbetween the two terms on
page 216-217, base on which | termed my questionnaires asisetffistered ones. |
personally administered the questionnaires after a tehgarsing on the Dagbani
translation of my questions, which happens to be my msthengue. Self-
administered questionnaires are often known to conéainoppen-ended questions, in
my case however, there were a lot of them. This nemessitated by the amount of
enquiries that were needed to help respondents answer geesgijropriately.

4.5.2 Interview

Interviews are the most utilized qualitative data coitbectechnique not only in its
wide usage but also in its presence in almost all the d&iners of data collection.
Interviews are carried out in participant observatidghnegraphy, as well as focus
groups, all representing different data collection teclesqBryman, 2008).
Generally, interviews are classified into three: stmed, unstructured, and semi-
structured interviews. They each have distinct chanatitsy. Bryman (2008) points
out that a qualitative interview is now used to represergtructured and semi-
structured interviews. As far as the two main reseastrhtegies are concern;
guantitative and qualitative strategy, the differencenterview method are made

between structured and qualitative interview respectiyBiyyman 2008)
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All the interviews | carried out were meant to satififip qualitative part of the
research, hence as expected was unstructured. They wigye etmarget the teachers
in the district and officials of the Guinea Worm cohtdepartment of the District
Assembly. | chose to use this method of collectiorttos group because they are
educated people directly working on the ground with theadeseThey also observe
the people firsthand and could have some information @pdlople and the disease.
However much consideration was given to what | wasisgeto outline in my
interview guide, making sure that everything on the intergeiide is covered. As
Bryman (2008) noted unstructured interviews have the problegemdrating much
data that is not relevant for the study, and it is ilee consuming. Even though I did
not see the too much information as a disadvantageland®usted what was on the
interview guide. What | actually did in this case is conestly summarize in the
guote of James Nathan Miller (1965) “there is no such thiegaaworthless
conversation, provided you know what to listen for, anéstions are the breath of
life for a conversation.” | did not consider the tirsgent as a disadvantage but made
sure what | was looking for was covered and at the smmeefuelled the conversation

with questions.

4.5.3 Observation

In order to identify the reason why Guinea Worm is ptilvalent, | thought it wise to
supplement my survey and interviews with direct obseymatiof the respondents.
Observations can yield unreliable data because of problems asugroblem of

memory, and the gap between state and actual behavior §Byy008). Observation
research has so many types including structured/systentegvation, participant
observation, non-participant observation, unstructuredemviation, and simple
observation (Bryman, 2008). Among all these, | observed &#m integration of

participant observation and structured/systematic obg@nvan a covert way would

serve the purpose. Bryman (2008) stresses that structusedvels are usually non-
participants and that the term non-participant obsemas used in connection with
unstructured observation. | spent two days at each majtarwource in all the eight
communities, but | must add that some of the communitiased the same water

source.
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In my observation | kept all documentation hidden and hirddrkey with a two-

wheel track attached to it, the most common method memugtching water while

women carry on their head any container. | also usedahse dialect to converse
with the local communities in order to blend in witleithculture. | carried out these
observations before using the self-administered cprestires and interviews, lest |
risk meeting someone | have interviewed at the dam ergite. | carried with me

two barrels to fetch water which | did the whole day had some break in the
afternoon. | attend to my schedule and make my notesdh trip hence using the
covert approach and still evaded all the problems assdaiatie covert role.
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Chapter 5: Analysis and findings

5.1 Working days lost

The first task was to determine the average number ddsange@erson loses to Guinea
Worm. This was calculated by multiplying the value of tbhenher of times a person
has been affected by the length of time (in weeks) thtdkies the person to be
completely healed. The emphasis on the working dayalinimade me prepare for
allowances for days they do not work, but the surveyaledethat they mostly work
six days in a week, the other day is used for visitingah®,fwhich they do not count
as a working day. On Friday for example, which isdhg most people do not go to
work, workers typically visit the farm from the mangi until 12:00 noon when they

come back home to prepare for their Friday prayers.

Table 5.1 below shows that — based on my sample -erage each infected person
within the District loses 107 weeks of his or her lifegito Guinea Worm.

Table 5.1: Descriptive Statistics on the variable ‘Number oiveeks lost to Guinea

Worm infection’

Minimum | Maximum | Average
Sample | number of | number of | number of Standard
size, n weeks lost | weeks lost | weeks lost Deviation
Number of weeks lost to
) ) ] 82 24.00 266.00 107 49.49482
Guinea Worm infection
Valid N (listwise) 82

The varying ages of the sampled group could explain the big r@e. the difference
between the maximum and the minimum). From the tatbéan be observed that the
sample size is short of eighteen (18) responses, #esnat due to non-response as |
got a 100% response rate, but because of missing data. @itenebd have expected
such a large amount of missing data but the wording of theigane®uld have been
the reason for this occurrence. This was also obseatvadg the pilot stage of the
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data collection but | could not find a better way of preégg the question. The
guestion required them to tell me the number times tlae bbeen infected in their
lifetime. | could observe from the data that the youngpaple were able to remember
and give me the figure while the older people could not o givguess probably
because they are too many to be counted or decline in meiiiee justification of

this stems from the fact that about 78% of those wauddcnot provide the answers to

the question were above 46 years of age.

5.1.1 Lower life expectancy

The life expectancy in Ghana currently stands at 58 yeafemales and 56 years for
males. This figure has however been declining since 1990 (VZB@Yb). As stated
earlier in the problem statement, almost all the theadse indicators that are
improving throughout Ghana are worsening in the Northerromegof the country.
Life expectancy is no different. Life expectancy e tNorthern regions is currently
lower than the national figure of 57 years (Ghana Hea#hvice, 2004). Malaria
remains the top cause of death in the country increasing429% in 2003 to 43.1%
in 2003 (Ghana Health Service, 2007, p. 4), however in the Nlotbgion the same
sickness is responsible for about 56% of deaths (GharatiH Service, 2005).
According to a research by Bawah and Binka (2005, p. 5) ehtititfow many years
of life could be saved if malaria were eliminated framhyper endemic area of
northern Ghana?” their results show that life expacy at birth would likely

increase by more than six years if malaria were aled as a cause of death.
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Source Baawa and Binka (2005, p. 4)

[ =
- (=]
w
ot
<
L
=)
N
e <
=) =}
=
[
~—
=4
WL
=
z S
=
o=
—
(=3
o
= T T T T T T T T T T T
(] <r N -t <N b N <t N e o (=) <t N <t [=p <t b
| — — o [N o N ‘f- <r vy vy o =] = e
— e | | | | L | | | | | | -
(=1 vy (=} vy (= ) = vy (=} v = a) (=}
— — o o o o <r <t w w o o =
Age

| —@— Without malaria —#ll— Overall |

Figure 5.2: Life Expectancy with and without Malaria across age gups

Source:Baawa and Binka (2005, p. 6)

54



5.1.2 Input of men to farming

In the Northern region of Ghana, women are genedsdjyendent on men; hence a
woman or a child rarely owns property. A woman can lfermer but always works
under the auspices of her husband. To some extent, thevesled in Table 5.2

below.

Table 5.2: Cross tabulation of Gender of respondents on Ownéip of farm

Ownership of farm
1(yes) 2(no) Total
Gender of respondents Male 60 14 74
Female 6 20 26
Total 66 34 100

From the table, about 82% of the men surveyed owned dkeir farms while the
remaining 18% work for the landlord or their father. Acfuglance through the data
reveals that almost all who do not have their owmfare men who never married
and hence still stay in the family house and even the fesv who are married still
live in the family home hence are not likely to haveitlseparate farms while still
residing in the father’'s house. From the table, only 23%owhen surveyed own their
farms (6 out of 26). Of which most of those surveyed veditesr widowed or highly
educated.

These findings indicate the domineering role that meg plathe ownership and
management of farms in the area. Coming from that @llsatting, | am aware that
the women mainly take part in the sowing process akagelhe packaging of the
harvested output; otherwise they stay home or somegods the farm to prepare
food as well as other household duties. A lot of theenadso engaged in trading in
foodstuffs in the dry season, which explains why moshem are not idle in the dry
season; this trading business however is subject to thdtityuaf harvest and the

reliability of rains. About 34% of the females surveyedteaiders while close to 87%
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of the men are idle in the dry season since thereveme few irrigation facilities.
Refer to the Bar chart below, Figure 5.3

Bar Chart

Economic activities in
the dry season

BFarm {irrigation)
E Tradin

G0 d

Cidie

Count

209

n-
Male Female

Gender of respondents

Figure 5.3: Gender response to Economic Activities in thergl season

5.1.3 The average number of infections

Of importance to my research is to gain an understarafifgpw often a person is
infected with the disease. Each person surveyed inesgarch has been infected an
average of nine (9) times (see Table 5.3).
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Table 5.3: Descriptive Statistics on the variable ‘Number ofimes of infection’

Minimum | Maximum | Average
Sample | number of | number of | number of Standard
size, n infections | infections | infections Deviation
Number of infections 82 2.00 19.00 8.9634 3.80203
Valid N (listwise) 82

Approximately 92% of the respondents said they are nornwlygted in the rainy
season, the remaining 8% responded all year around whicld@scboth the rainy
and the dry season. No one singled out the dry seasdheaseason of most
infections. One could wonder why a single Guinea Warfaction will represent a
whole rainy season. A typical raining season or farnsegson takes 24 weeks as
found in section 5.1.4, while a single infection takes 12 wéekheal completely as
seen in section 5.1.5. Logically, this then implies that infections are required to
exhaust a farming season. This is represented in figureterewhe two black lines
that represent the length in weeks of infection colletha activities of the farming
season represented by the green line. Figure 5.5 reprdsenézalistic picture, where
a single infection can start and end anywhere witherréiny season. Considering the
strict time schedule of the farming activities in therthpa mistiming in any stage can
cause a huge loss to the farmer. Infections 1 to 7 asthfp#fections, any of which
represents a loss of that rainy season to the farfimer.loss is the same when the
infection did not start in the rainy season but exseimto it and in a case where it
starts in the rainy season and extends out of it hikection 1 and 7 respectively.
Infection 2 for instance, the person will prepare the lautdwill not be able to attend
to the farm at the time they are suppose to be somd@athe time they are weeding
for the first time, thereby missing these two importéarming activities. With
infection 4, the farmer prepares the land, sows théssaed weeds for the first time
but will not be there to apply manure and fertilizemasl as weed for the second
time, in which case the weeds outgrow the crops andatimeer may abandon the
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farm or may produce little. Infection 5 will also suffiye same fate as the timing of
infection 4, as he will not be able to weed for theose time, leaving the crops to the
mercy of the weeds, and even if there is somethitig it harvest in the farm he will
still be down with Guinea Worm and will be unable to kvoFhis explains why the
number of infections a person experiences in thigtiie represents the number of
farming seasons lost.
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Figure 5.4: Farming activities and Guinea Worm infection
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Figure 5.5: Farming activities and Guinea Worm infection
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5.1.4 The average number of active weeks of farming

The average number of weeks an individual spends farmingeperwill likely vary
with the size of the farm, but an average calculatext the sample should give some
indication. It is obvious that the time it takes theps to mature for harvesting has
nothing to with the size of the farm, and this represtm 20 weeks of rain in a year
at their disposal. The difference now lies in the heanof weeks it takes to prepare
the land for sowing and the number it take to harvestyibld. The average number
of weeks each individual spends in active farming can beuoted by summing the
values for the number of weeks used to prepare the laedjme the crops take to
mature for harvesting; and the number of weeks usedafmesting. The average of
this gives the average number of weeks people in the caitymepend in active
farming. The analysis according to table 5.4 shows tlmgverage, a person spends

almost 24 weeks in active farming.

Table 5.4: Descriptive Statistics on the variable ‘Number o&ctive weeks of

farming’
N Minimum | Maximum Mean Std. Deviation
Average number of active weeks of
. 100 22.00 26.00 23.2250 1.08333
farming
Valid N (listwise) 100

Table 5.5: Descriptive Statistics on the variable ‘Number ofveeks it takes to

heal’

N Minimum Maximum Mean Std. Deviation
number of weeks it takes to
100 7.00 17.00 11.8700 1.86761
heal
Valid N (listwise) 100

As seen from the table 5.5 above, it also takes orageet2 weeks for a person to

recover completely from a Guinea Worm infection.
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5.2 Why is the disease still prevalent in this region despithumerous
strategies aimed at eradicating it?

Access to portable water is one way of eradicatingh&@uiwWorm. However, in the
absence of a clean source of water a strict survedlahthe existing untreated water
sources is required to make sure that it is free ofavee that causes Guinea Worm. In
a developing country like Ghana, infrastructure and oblasic needs are not met
uniformly throughout the region especially when inequaliteegst between the
Northern and Southern areas of the country. Other dleivg) countries have been
able to eradicate the disease with the same lexglgdort as what Ghana is currently
receiving from the international world, yet Ghana lags fmehiwhat could be the
cause of this? The insecurity in Sudan could be hamperingetalication efforts.
What is Ghana’s excuse? After all, its eradicatsorather straightforward and simple

by all accounts.

Greenaway (2004, p. 5) notes the following about the stitybf winning the war
against Guinea Worm:

“Guinea Worm disease is a good candidate for eradication for several bialogic
reasons.

» First, the disease has a limited geographic distribution and the marked
seasonal occurrence allows for periods of more intensive intervention.

» Second, transmission is only from those with clinical disease andithace
known animal reservoir.

* Third, because symptoms develop within 1 year after infection, with
predictable timing, the disease is easy to recognize and diagnose, which
facilitates identification and containment of active cases.

* Finally, effective preventive measures such as health education ard wat

filtration are available to prevent transmission”.

The WHO adds that the fact the transmission ager€yal6ps” , is not a free-flying

vector as is a mosquito but restricted to water bodilss, makes it very simple to
target for break in transmission (WHO, 2010b). Over timany countries have
adequately demonstrated the ease at which the disease @nadicated and have
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completely eradicated it. A classical example isdase of Uganda. In 1992, Ghana
reported 33,464 incidences of the disease and Uganda 126,369.t2regmmda is
in the pre-certification phase of eradication (WHO, 2009b)

Another instance of where the eradication of GuM&am has proven to be simple is
the cases of Uzbekistan. Their water supply as attithatwas mostly ground water
and they used step up wells in order to reach the watate@ up well is a well

usually a few meters in diameter with steps leading diverwell to the water table.
According to Muller (1979), Tashkent, the capital of Uabeln and Samargand a
town in the country were able to eradicate Guinea Woren 80 years ago. This they
did by simply filling in the step wells and digging new onkeat were drawn up (a
well in which the human does not come into contath whe water table but do so
with a can attached to a chain or rope), or convertiegeiisting step up wells to

drawn up ones.

In order to explain the persistence of Guinea Worm éenShvelugu district, | came
across some reasons during the qualitative phase ofesganch. | grouped my
findings under the following headings:

5.2.1 Nature and swiftness of infection

The first point worth noting is that Guinea Worm iswvaterborne disease, and is
transmitted by drinking contaminated water. In a place tile Savelugu-Nanton
district where treated water is very scarce, the gleewe of Guinea Worm is the
norm. Even those who have access to safe drinking wegenot safe because of the
unreliable nature of the water companies, and at somd poiime even those
individuals may have to resort to unsafe water sources.riBk then lies in using

those unsafe sources as portable water.

The nature as well as the swiftness of infection makeery difficult to control the

disease once infected. In addition, an infected persanemkers the water puts the
whole town at a risk as there is nothing that canddree unlike other diseases, once
they drink from that water source. If an individual is @etare that someone has
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polluted the water, the outbreak takes them by surprideicoming year. However,
if an individual is aware of the presence of the lava inatater, they will try in their
own way to purify the water traditionally, but in mastses, they see it as a waste of

time.

This complacency partly explains why target eradicatmteslare most often missed.
For example according to the WHO (2008), 1995 was set adithmation date for
Guinea Worm in Ghana. This date was not met althoughuhber of cases reported
to WHO decreased by 75%, from approximately 547 575 cases in 1990 @0Q3
cases in 1995. The Indian national eradication programetead 1984 as the
eradication date but extended it by two years to 1986. De@textension, they
were not able reach a zero case until 1997, eleven ygarqTayeh and Cairncross,
2007). In May 2004, a meeting comprising representatives freml#h endemic
countries, WHO, UNICEF and The Carter Center signeatwiey called The Geneva
Declaration, which set 2009 as the year when the worldowifree of Guinea Worm
- this has also been missed (WHO, 2010a).

Ghana’s Guinea Worm eradication program set 2006 as tipet tgear for breaking
the transmission of the disease. This deadline was missed and in fact, an
epidemic nearly broke out that year (WHO, 2005). Littlender that the WHO
(2008) lists complacency as part of their biggest challengfege fight against Guinea
Worm in Ghana. According to the WHO (2005), complacenay @pathy must be
combated and momentum must be sustained even when calsersware low. Up to
date information is needed even when reported casesrareThe risk of the disease

should also be viewed in terms of the other commursatiesneighbors.
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Importation of cases-it devastating effects.

Readers will recall that in 2006 a teenage male student walked about 406nkm f
Tinadjarof village in Ansongo District of Mali’'s Gao Region to Tadjimatage in
Tessalit District of Mali’s Kidal Region and contaminated a water sedhere. This
contamination was not discovered until after an outbreak of 85 cases of
dracunculiasis erupted in Tadjimart in June 2007 and was reported to Mali’'s
national Guinea Worm Eradication Program (GWEP) in August 2007. Control
measures began immediately, but were constrained by insecurity iretihheadaich
previously had not had any case of dracunculiasis since the national GWEP began.
The outbreak grew to 266 cases reported in Tessalit District in 200
authorities in Kidal also informed Mali’'s GWEP that several Malian Tegar
residents had traveled to Algeria, and that some of them reportedly haddoom
with Guinea Worm disease in Algeria (See Guinea Worm Wrap-Up #185).WVe no
learn from Algerian authorities, via a manuscript sent to a medicahgluast
November and published earlier this year, that four cases importedviainwere
seen at a clinic in lllizi, in another part of southern Algeria August 2007. These
four cases were not reported to WHO before the team visited Aigdviay 2009.
Algerian authorities assured the team from WHO that no subsequent cases we
reported from lllizi in 2008, although reports from Mali allege that 13zsasere
imported into three other Algerian villages last year (Map), in additmothe 266
cases in Achou, Alkite, An-Mallane, Inamzil and Tadjimart villagé&dsdl Region.
In all at least 352 cases in Mali, and as many as 6 cases of 18 allageslio
Algeria in 2006-2008, resulted from one patient who was undetected and
uncontained.

Mali has reported one case of dracunculiasis in May, that occurred in GetadDi

and was contained in a Case Containment Center.

DHHS (2009, p. 10)

Regarding the swiftness of the disease, it can berads from Table 5.6 that some
countries do not record any reported case of Guinea W@yivut shortly afterwards
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record an epidemic. This suggests that infected migranmtg @ezer the disease to the
country. From Table 5.6 it can be seen that EthiopEO®B0D recorded 2333 cases of
Guinea Worm but did not record any case in the followisar {1991). However, the
years after the zero reported cases, 1992 and 1993 reportedd30328 incidences
respectively. The records of Mali also changed from 1602dsc@s1991 to zero in
1992 to 12011 cases in 1993. Niger also moved from zero ca$890drto 32829 in
1991. This explains how swift the disease can spread. Tine gatterns exist
throughout the data just that the zero cases provideaa gieture of the point. In
Ghana, 43% or 426 villages out of 981 that reported cases in 2060evinfected
shortly afterwards (Tayeh and Cairncross, 200Rg nature of infection of Guinea
Worm does not allow complacency even if figures are Zdrough Ghana as a whole
has never reported a zero case, the same pattern caerbé@®m a line plotted
(Figure 5.6) from reported figures of Ghana alone from 1989 to 2008n be seen
that aside from the sharp fall from the hundreds odishads to the tens of thousands,
the line is undulating starting from 1994, implying a riseeraévery fall in reported
cases. The pattern revealed by the reported cases ma@hthe same as the global
reported cases.

The first sharp drop as | have learnt and inferred fgonolong conversation with an
elderly man who was among those | interviewed, was ttatimmersion of the
infected part in the water was the only way they couldl goe pain they experience
when the blister is about to open. They did not hagestightest idea that they were
rather continuing the life cycle of the worm. Hentiened that someone could wake
up in the night and run to the riverside just to immehnseleg in the water in order to
be able to sleep. This was the first information passetbdhem when the Guinea
Worm eradication program came into inception. The mdsed that people also
intentionally enter the water sources with an infédeg, and that most people now

get into the water sources out of necessity rattar because of ignorance.
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Figure 5.6: Trend in Ghana’s Guinea Worm data (1989-2008)
Source, author (using epidemiological figures of Ghaman fTable 5.6)

At the district level, the Guinea Worm Eradicationgrnam prepares detailed reported
cases in every month, which they called the foredsaist The forecast list for the
Savelugu-Nanton administrative zone is shown in Tablé$%. In Table 5.6, Ghana
reported 3981, 4136 and 3358 incidences of the disease for 2005, 2006 and 2007
respectively. From Table 5.7 values for reported casethfime same years for the
Savelugu-Nanton district are 422, 1182 and 2049 respectively eefires 10.6%,
28.6% and 61% of the national figure. Though | do not have daall @istricts in
Ghana, it is obvious that the district may not havenbthe highest in 2005 he

district has been experiencing a downward trend when suddesyymoved from
reporting 10.6% in 2005 of the national figure to over 60% in 2007.
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Table 5.7: The forecast list for the Savelugu-Nanton distridrom 2004 to 2009

SAVELUGU-NANTON DISTRICT - GUINEA WORM DISEASE FORECAST LIST

Sub
District Zone

. .
sl :
APR | Mn.‘r| Jun | JuL | auc | sep | oot “ov | DEC | TOTAL]

T ]
Villago | STATUS | YEAR| JAN | FED

MAR
YEAR| JAN | FEB | MAR| APR [MAY [ JUN | JUL [AUG] SEF | OCT | OV | DEC Totals
2004 | 80 | 86 | 165 | 81 | 87 | 71 30 | 15 g ) 3 12 638
_ 2005 26 | 44 729 | 20 [ 45 | 90 | 28 | 7 | 5 | 7 | 35 1 a7 | 4»2
Savelugu-Nanton District Totals | 2006 | 99 | 156 | 111 | 116 | 124 | 126 | 52 | 18 | 10 | 23 o1 | 256 | 182
2007 | 666 | 513 | 341 | 168 [ 126 | 126 | 48 | 13 | & | & | 16 | 20 | 2049
2008 | 27 53 | 12 | 34 20 12 ] v ] M TS 2 [/ 176
s | 3 [y ey | \_ll 15%[‘ =15 L Teole [l l-.'?
1 3

From 2005, the reported cases of Guinea Worm for the [Ridneinistrative zone
increased by 50% in 2006; i.e. 220 to 419 cases. Though the SaveloggunNstrict
was relatively high, it recorded an increase of justcsiges for that same period.
However in 2007 because the Diare zone had an incread®of 50%, eradication
efforts were directed there in order to contain theasbn. As a result, there was a
reduction in incidence of the disease in 2007; a total of A8ances were recorded
in 2009. In the Savelugu-Nanton zone reported 1375 in 2007; an inakabeut
227.4% from 2006 pushing the figure in the district to become teesi in the
country (60%). As expected, attention was then directataioarea in 2008 and in
2009 the number of recorded cases dropped to 15. Anecdotal evaleyyssts that
this undulating trend in Guinea Worm in the area wasdbelt of a person who was a
mentally unstable. The man was from Gushie - a contjwimihe Diare zone - who
in 2005 was infected with Guinea Worm and was found bathingeinvdter source
used by both Gushie and Diare. According to sources, dhsed the 50% increase in
2006 in that zone. The investigation also revealed the saamebathed in the water
source of Savelugu-Nanton in 2006, which saw the 2006 figureyrggaatirupling.

Based on my research in both communities, | am obtheion that the nature and
swiftness of the disease are the reasons for itdintmus presence in these

communities.
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Table 5.9: The forecast list for Diare zone covering from 2004t2009
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5.2.2 Absence of a vaccine

Currently there is no known vaccine, drug or a therapysisnea Worm. One cannot
argue that the presence of a drug or a vaccine for GWioean would not have aided
its eradication. It is potentially the only way theehse can be completely eradicated.
Since what is required in the eradication is the kangaof the worm'’s life cycle by
killing the worms in whatever stage they are in the hubeing and chemicals could
be applied to the remaining water sources to kill thogbe water, because there has
not been any known reservoir of the diseases apantlitonans.

5.2.3 Activities of the people; swimming and washing legs

All 100 respondents indicated that they were aware ofatiethat infected persons
are not supposed to enter the water sources. | toolpgetanity to find out from the
children on that same issue, and all were aware offdahts Evidence of this was
confirmed from my observation, as people who had bandagéseo legs (and who
are therefore assumed to have Guinea Worm) were miog gao the water. They
normally just stood by the bank of the river or veryseldo the water and let their
colleagues go into the water and fetch buckets of veatérhelp the infected person

carry.

Though the diagnosis of Guinea Worm is relativelyightaforward, Muller’s (1979)
notes that in cases where the blister bursts and thesado not show up completely,
the verification method is made by applying cold wateh&ulcer after which a drop
of water from that is taken to the laboratory forraxstion under a microscope for
the presence of active larvae. This implies thadirext immersion of the ulcer in the
water by an individual is not necessary for transmissiaather a simple drop of
water from the ulcer is enough to transmit the lavaimtthe whole community at
risk. At the pond and dam sites, | observed that itveasial for anyone who comes
there to wash their legs along the slope of the @vw meters away from the main
water body itself. The practice was the same foreghegh blisters and those with
bandages, a strong indication that even though theyotlanmmerse their infected
parts into the water the drops that contains actiweadéacan run down the slope and

back into the main source.
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At Kadua, a community in the Tampion Area Council (pop. /8Qbserved that
none of the infected individuals were entering the watarrces directly but were
supporting themselves with a stone or a pillar andcsteet with cans and containers
to fetch the water. Residents in the Kadua communityaddave any of the available
safe water sources such as borehole, pipe systemaadddhg well. The pond is the
only source for them and according to them the commuaitye together to pass a
law that no one whether infected or not should not eheewater sources. The nature
of data collection methods | employed did not allowtoéake pictures, but a similar
picture is shown below in Figure 5.7

Figure 5.7: Inhabitants fetching water without body contact wih source
Source: WHO (2008, p. 6) Eradicating Guinea Worm Disqas#p by Dr A.
Tayeh/WHO

The law passed by this community and the resultant belrawias only witnessed at
Kadua even though some communities outside my samplel d®ulpracticing it.
There were two reasons behind the passing of that lest;; to have access to clean
water and second, to prevent the source from beingt@dfegith Guinea Worm lava.
Water at the immediate banks of the river is oftetydind contains debris, which
turns the water milky. Despite the law being in pland the water appearing to be
relatively clean, a number of cases of Guinea Wormeweported in the community.
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Local residents explained to me that they believesgh@ported cases are imported.
Their practice is not an exception to my observatiorh@ngdense that everyone who
fetch water rinse the feet just near the waterfitged seen from the picture in Figure

5.7, the area | marked by the red line is the places theg $o rinse their legs and

feet before carrying the water on their heads.

5.2.4 Improper monitoring of the activities of children

Children in these communities were observed to have &nmeledge about Guinea
Worm. They were especially aware of the fact theyukh avoid contact with the
water when they are infected. Despite this awaretiesshildren still tend to go into
the water when they are infected perhaps due to tmematurity. Young children in
particular will break the rules they are taught in tbade including avoiding contact
with a water source when they are infected. Howewbat typically happens is that
they go swimming at places where the adults will s&¢ them. On three different
occasions in Gbanga, Galogu and Kpunduli | came acrossup @f children and
decided to interact with them. Those in Gbanga and Kpunaldlime that they went
swimming while those in Galogu said they when hunting bentwto swim
afterwards. | could observe that some of them were hapeg sores while other had
their bandage on their legs and hands. In every comiymuhere were groups of
children coming from swimming practice in potentially contaated water but it was
not until |1 took the opportunity in Galogu to interact wittem that | realized the
importance of this issue. A community may use more tdmpond or dam at a time
and when that water source dries up or becomes too nhidgy rhigrate to the next
nearest one. In the meantime, the children take adyarmbthe water sources that
have been ‘left behind’ and swim in them because thelglddl not allow them to
swim at water sources that they are currently usingreTtsea high possibility that
these neglected water resources have been contamifagacks 5.8, 5.9, 5.10 and
5.11 represent pictures of infected children who have beectedf@robably because

their movements were not adequately monitored.
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Figure 5.8 (left): An emerged Guinea Worm is being pulledut from a small girl in Tamale,
Ghana.

Figure 5.9 (right): A Ghanaian girl walking to her houseafter the village-based volunteer
bandaged her Guinea Worm infected leg

Source (figure 5.8 and 5.9): WHO Photo Gallery (2010c)

o
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Place: Savelugu-Nanton, Ghana. Date: Feb. 8, 2007 (Sourceel®ubb/The Carter Center)
Figure 5.10 (left): Former U.S. President Jimmy Carter tres to comfort 6-year-old Ruhama
Issah at Savelugu-Nanton Hospital as a Carter Center tecigal assistant dresses Issah's
extremely painful Guinea Worm wound.

Figure 5.11 (right): Volunteer dressing a wound.
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Guinea Worm researchers have argued that the succeszsflitation of the disease
depends not only on favourable biological factors, astiowad earlier, but also on
society accepting the interventions and as well asrgawents having the political
will to execute them (Greenaway, 2004).the case of the people in the Savelugu-
Nanton district, the communities have been implemgrttie interventions to the best
of their ability as everyone seems to be well informidte issue of rinsing legs at the
bank and improper monitoring of children activities are thilngy have not noticed

could increase their risk.

5.3 Effects on education

While the effects of Guinea Worm on the agriculturgktseare direct and relatively
immediate, the effect of the disease on educatiomisect and long-term. In terms of
the former, people see the effects of the diseasea sy see their farms overgrown
with weeds and becoming unproductive. In terms of therlathe obvious result is
less than forthcoming with few people observing the icelahip between not going
to school and their achievement. In fact, some everhgeattendance of school as
reducing the potential labour force that could be workingfarms. Within this
context, Brieger et al (1983, p. 324) stressed the need sideorhe effect Guinea
Worm has on what they referred to as “the work fancegaining”.

Absenteeism from school - which time did not permittmeneasure - is the obvious
effect Guinea Worm can have on a child’s education. Thy wature of the
educational infrastructure as mentioned earlier inceeabsenteeism as in the rainy
season even the threat of rain results in schootsng. On the side of the educational
staff, absenteeism and refusing posting to outlying comities, which are plagued
with Guinea Worm, stand out as its direct effect dncation in the district.
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Table 5.10: Response from schoolchildren

Community Class Infected total Percentage
students
Kadua 2 26 26 100
Gbanga, 1 22 34 64.7
Kpunduli 3 19 19 100
Sindigu 3 21 21 100
Chankpem 3 29 32 90.6
Galogu 2 17 17 100
Yilikpani 2 48 52 92.3
TOTAL 182 201 90.5

Source: Field survey (Author)

Table 5.11: Response from teachers

Community trained Teachers infected

whiles in community

Kadua no yes
Gbanga, no yes
Kpunduli no yes
Sindigu no yes

Chankpem no no

Galogu no yes

Yilikpani no no

Source: Field survey (Author)

In Ghana, the average age of a child in class one isu8.yEeachers in most of the
rural communities with the exception of the larger oaes multi-grade teachers. A
multi-grade teacher is one who teaches more tharclass at the same time. This
they do by either teaching classes that are physicalye dlm each other or they mix
the two classes of different grades together. Themdrcase of multi-grade teaching
was witnessed at Chankpem where only one teacherewdlod whole school (one-

teacher school).
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5.3.1 Absenteeism

According to Kearney (2008) absenteeism refers to exaisalshexcusable absences
from school. Excusable absences can be a result ocahatihess or injury and
inexcusable absences can be because of environmental, geptiatric conditions
that may prevent a student from coming to school. Ireadale absences may also
include parents deliberately keep a child home from scho@donomic purposes, to
conceal maltreatment, to prevent abduction from arameged spouse, to protect a
child from perceived school-based threat, or to asgistrent with psychopathology.
In Ghana inexcusable absenteeism are rampant because rchaldrefrequently
required to go to farm and work when the demand for woligis or when a member

of the family is indisposed or traveling.

As mentioned earlier, absenteeism among students wasf dine main issues | set
out to investigate in my research. | soon found @aged on my pilot study that it
required a considerable amount of time since such résearald have required me
to trace every absentee to determine why he or shaetaa school and whether it
was because of Guinea Worm. The teachers | talkethtedsthat Guinea Worm is
among many reasons why a student is absent from schodahebptoblem was how

to separate those absent as a result of Guinea Wom those that are absent
because of some other reason. Unfortunately, this iafoom was not always

available from the schools | visited. This confirms tfaet that research on
absenteeism and Guinea Worm infection is difficultdseas. This relationship is also
influenced by a number of other factors including poor vatitn, chronically poor

health, familial, economic status and other sociableros.

Yahaya et al (2010, p. 626) explores the problems of absantée the following

words:

“Student nonattendance is a problem that extends much further
than the school. It affects the student, the family, and the
community. Absenteeism is detrimental to students' achievement,
promotion, graduation, self-esteem, and employment potential.
Clearly, students who miss school fall behind their peers in the
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classroom. This, in turn, leads to low self-esteem and increases

the likelihood that at-risk students will drop out of school.”

In addition, absenteeism at the lower levels of ethg is a strong predictor of
absenteeism in middle and high school, which in turndstarminer of high school
dropout and ensuing problems later in life. Could this p@intexplain the high
dropout rate currently in the Savelugu-Nanton district?nEat the tertiary levels
where students are more mature absenteeism is a probtesnhas led researchers
like Romer (1993, p. 173) to comment: “I believe that theults here both about the
extent of absenteeism and its relation to performaae suggestive enough to
warrant experimenting with making class attendance mandain some

undergraduate lecture courses.”

It was common to see incidences and effects of Gudeeam in the classes that |
visited. Most school children | spoke to said that they dpem average of three
months in the house nursing Guinea Worm. These monthssefiee from school in
the calendar system of Ghanaian schools amount®te than an academic term -
which normally last for two and a half months. Theeef§ of Guinea Worm on
absenteeism and education on an individual schoolchild arenhotvitnessed when
the child in question is infected, but also when membgrgsoor her household are
infected: “Guinea Worm has a dramatic effect on sclaitdndance. Children miss
school when they have the disease themselves, and/laé they have to stand in for
their sick parents, working in the field or at home. &6 in endemic areas often
have to close for a month or more each year asudt’ré8urgers, 2000, p. 3). As
mentioned earlier, the care and attention an infepegdon deserves also demands
that someone take care of that person. Children ardymeed to take care of the
infected person resulting in a loss of time that coelgent at school. Of course, the
student can never make that up because no one will hatvegecial attention for him
or her when they return to school. Just considemtlssing the whole term in the
context of academic work, quizzes, class tests, andféedho examinations.

Regarding teachers’ absenteeism, it was found thattamyteachers | interviewed
had never been infected with Guinea Worm. When | askedtahe amount of time
they had been living in the district it was determined timy one teacher was newly
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posted in the school while another was from outsidextba in Tamale - the regional
capital - but came to school every day by motor bike. Stmaved me her water
container, which she brings from Tamale every dayeflberg et al (1991) stated that
the adverse effect of teacher absenteeism on studeatdemic performance cannot
be covered up even if a teacher is substituted. Ehrentserdoaind that there was a
high correlation between teacher absenteeism and staldsenteeism, which in turn
decreases the performance of both.

The question was then asked of the teachers: If GWman infects teachers, what
happens when they are infected? Does this mean thredsmammore of no classes?
Or in the case of the one teacher school, like tteead Chankpem will it mean three

months of no school?

This problem is potentially the biggest blow Guinea WormagiNe to education in
the district, because not only will the students mig®o0l for three months, but the
absenteeism of the teacher could encourage students’ edisentas Ehrenberg and
his colleagues suggest. Indeed, the students will have & wdroh wasted and there
will be a serious distortion in the academic calendae fBlacher at Sindigu told me
that there are occasions when there is an outbreake#tobers have to leave the
community even if they are not infected in order tovprgé themselves from an
infection the following year. This is because almokbithem do not come from the
communities in which they teach making them seek refugleein hometowns in an
event of an outbrealit was also found that in the time of an outbreak,agher who
decides to stay in the community may not have many staidemeach as the students
themselves will stay away from school. In some casesst of the students will be
well and the teacher will not be available to teacid get still both the teacher and
the most of the class may all not be well, thavlien the school closes down. These
possibilities reveal a very serious impact that Guinearican have on education in

the endemic communities.

Of all the schools | visited, none of the teachersthe classes | went was
professionally trained but were all pupil teachers. Pugaithers are those who have
no qualification to further their education after senioghhibut have interest in

teaching. In the face of serious shortages of teackersie the urban areas, the pupil
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teachers are employed to complement the trained bloegever, they are sent to the
deprived communities where the trained teachers will gt In response to the
guestion, whether they think the prevalence of Guinea Wmasisomething to do
with the scarcity of trained teachers in this distrithey all answered in the
affirmative but were quick to add that the absence oftredég also contributes.
According to them it is known nationwide about the dseand its prevalence in the
Savelugu-Nanton district, hence any worker, not only &actwho are sent there to
work often find a way to change to a different distdctregion. | also found that in
some cases when a teacher wants to move to a moieedegrea in the district their
families are reluctant to join them. This was reveaéer an extended conversation
with one of the teachers at Sindigu who planned to find angttbh because his

family refused to come with him.
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Chapter 6: Conclusion

This study investigated the relationship between Guinea Warnpoverty in the
Savelugu-Nanton district of Ghana. The use of both qadig and qualitative
analysis allowed me to gain a full understanding of ¢batext in which Guinea
Worm is affecting this district. | observed that addtime is lost to Guinea Worm by
farmers annually. In the context of the district tbes of time is very valuable as
there is only one major rainfall event per year indigrict. Information | obtained
from the field such as the average number of times sopewithin the district is
infected; the average number of active weeks of farnang;the average number of
weeks it takes to heal | found that the effect of alsingfection is devastating. The
disease has the potential of affecting more than atfeol a village’s population
simultaneously during the main harvest or planting se@dopkins et al., 2008).

It is my opinion that there is a lack of political ltbwards the eradication of Guinea
Worm in Ghana. | make this inference based on the unragdsansfer of staff and
resources between ministries and departments in GG@duaana started the eradication
initiative with countries whose incidence were thrieges higher (refer to Table 5.6),
but they are now certified free or at the pre-cedtimn stage. The table below (Table
6.1) represents a study by Tayeh and Cairncross (2007) docognéhé initial
number of cases and the time needed to be diseaséyreeuntry. Ghana started the
full-scale eradication initiative in 1989, which was aheéall but India among those
that have eradicated it. Of the remaining four endemiotc@s, (Ghana, Sudan, Mali
and Ethiopia), Ghana is the one among them to havedtdnre eradication initiative
the earliest. The sense of agency attached to it tihenpolicy making stage has been
lacking in Ghana. It therefore comes as no surprideittiiaas not until August 2006
that the government in Ghana declared the Guinea Wolwas#igo be a public health
emergency in the Northern region of Ghana. This waewen a self-initiative since
it resulted of the August 2006 review of Ghana's program byCGheer Center,
WHO, and UNICEF, which was attended by President Camesdif. (Hopkins et al,
2008)
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Table 6.1: endemic countries and the state of their eradidain campaign

Year the Highest number
Initial year country Duration until  of cases reported ar
of the full scale  reported reporring zero  beginning
Country programme zero cases  cases (years) of programme

Countries that have interrupred disease transmission

Uganda 1992 2004 12 126 369
India 1985 1997 i2 30 950
Benin 1993 2004 11 16 334
Mauritania 1993 2003 12 5882
Pakistan 1987 1993 (&1 2400
Senegal 1991 1998 7 1341
Chad 1993 2001 8 1231
Cameroon 1989 1998 9 871
Yemen | 994 1998 i 94
Kenya 1994 1995 | 53
CAR 1998 2002 4 34
Countries stll endemic in 2006
Nigeria 1989 =17 G40 D08
Ghana 1989 =17 179 356
Sudan 1994 =10 118 578
Burkina Faso 1992 =14 43 (04
Niger 1991 =15 32 829
Corte d Ivoire 1991 =15 12 a90
Mali 1997 =15 16 024
Togo 1993 =13 10 349
Erhiopia 1992 =14 3563

Source: Tayeh and Cairncross (2007, p. 1405)

Surveillance and containment or a ‘search and contaisegty, which proved very
effective in the complete eradication of smallpoxs lworked well in the eradication
process of Guinea Worm in a number of countries. lar@rowever, an evaluation
carried out in 1996 found evidence of its effectivenessshoittly thereafter Ghana'’s
eradication program abandoned the strategy when others toaktage of it (Tayeh
and Cairncross, 2007). India and other countries have aahgonstrated the
effectiveness of thereatment of water sources with Abate, but differemcgmlitical
commitment is clear in the eradication process. Winitkal used 2044 liters of Abate

in the Dhar district, which has since reported only 13 cab&uinea Worm, Ghana
used 4000-5000 liters of Abate in 2005 and subsequently reported 3981otases

infection.
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The ineffectiveness in the eradication initiative untlee Ministry of Health is
manifested in the underreporting of Guinea Worm caseshan& Although this
phenomenon is common in Ghana and Sudan, insecurityirexpieat of Sudan and
inefficiency and lack of sense of urgency will probablylaxpGhana’s situation. For
example, an evaluation of Ghana'’s eradication program HOW 2005 found that
only 56% of the cases found had been reported, implyinghtbatal national total in
2006 was closer to 7400 than the reported 4100 cases (Tayehiemdd3a, 2007).
This lack of urgency manifested itself in the course of thsearch when | had to
move promptly to the district to confirm the inforneatithat the disease has been
eradicated.The urgency of the situation is clearly seen in thesegf the people
themselves, who according to the findings are doing tiest as far as adherence to
the advice concerning the spread of Guinea Worm is cortterr@am not ruling out
the contribution of social change in the eradicatimtiative but the policy making
body does not seem to see the urgency of eradicatindiskisse.

6.2 Why still Ghana?

The question about why Ghana continues to be plagued Guthea Worm still
abounds particularly among policy makers. In my reseadrcéime to the opinion that
the nature of Guinea Worm is a possible reason foroitdircued presence in the
country, together with a lack of will from policymakerd/hat about the people
themselves; are they to blame? | found that the peopleidistrict are aware of the
nature of the disease indicating how effective the edudtpart of the eradication
campaign has been. | however identified some possitiertathat could increase the
risk of polluting the water with the larva. Most notalilye risky bathing behaviors of
local residents | see as being unintentional and igoeran the part of the people.
The habitual washing of feet after fetching water and thiffémence about the
activities of children are the other factors identifiétlis means that adhering to the
formulated manuals is not enough as there are othestiasti which may not be
captured in the standard eradication procedure.
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6.3 Recommendations

The provision of safe drinking water is first and foretramaong all recommendations
as far as the eradication of Guinea Worm in Ghananserned. The word ‘safe’ here
means safe from Guinea Worm larva. This is just to é&sgtthe point that the existing
water sources available to the people can be madematieein and not just treated
water. For example, if an infected person does not ehterwater sources they
automatically become safe in the sense that the Vilates that harbor the infective
larva have a limited lifespan over and above which, thidlydie. The increase and
regular use of Abate will speed up the safeness of "iervgources. In an effort to
avoid contact with the water, | suggest that each camigniconstruct a simple
wooden bridge over their water so that they can havwesado cleaner water while on
the bridge. The style adopted by the people of Kadua gagetaithis idea. Even
though they were using stones to step on, there may decasional slip over into the
water; the community cannot afford to pay the costust p single slip over by a
patient. | also think this idea will avoid the washing lo¢ {egs since they will not
have a direct contact with the land. | occasiona#lyne across dug out wells and
boreholes and though most of the boreholes had mechdaidsl and were out of
use, the wells were very deep. | think the long period ahimomakes the water table
very deep. Very shallow wells dry up. | will then suggstt more deep wells and
boreholes should be provided, with proper maintenance.

The communities themselves also have a social redpligsio protect their water
resources from infection. Some people can be hireccastaborne by the community
to watch over their water sources to make sure thatrehilespecially are monitored
in terms of their use of the water. This will als&kdacare of instances where insane
persons pollute the water without the knowledge of thersusif implemented
successfully across the infected communities in theldantregion, it would only be
a few years before the water sources will become safd Guinea Worm is
eradicated.

Aside from the standard methods used by the eradica#omn, ttime should be taken
to observe some hidden factors that might increasegkeft infection among local

residents. Some factors might be unique to a partitypar of people and might only
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be known after thorough observation of the socioesondifestyle of the people.
There should also be an effort by various ministr@sdtain workers especially
teaching and health staff in the district by finding a waymake them feel secure
about Guinea Worm infection. The increase use of the Admtmne of them pointed
out increases their confidence of being safe. They nsamylk#e provided with water
storage tanks that supply safe water.

Rainwater harvesting and storage | think can be a feasliglnative to a safe water
supply at least for the foreseeable future. As in all ib@weg countries, there is
inability of the government to provide treated watetdistrict, despite the urgency
of the situation. Thought the region has a single maxamdall spanning five months
in a year, the rains within this period are enormous atah aluse floods annually,
which quickly reside into the major rivers that heawands the south, which has
rains for most part of the year. This makes it enviroriaignpossible but waiting on
a little investment from either the government or elsswho make it real. More
research aim at unearthing more risk factors must beducted in each infected
socioeconomic setting since each setting has unique &tanoes that need to be

taken into account.

6.4 Limitations of study

Time was the biggest restriction to this researchdlihaially planned on running a
regression analysis in order to determine the effect&whea Worm on school
absenteeism and performance. Although it was measuitatdgquired a considerable
amount of time in order to generate a variable thatatds absenteeism | needed to
trace each absentee each day and determine the cadsat te same time, the
seasonality of the disease required a data colleotien a year. In addition, the lack
of statistical records made it very difficult to @t certain data | originally planned
to obtain. The lack of a documented list of addressespbhibited me from carrying
out a traditional random sampling method. To determineasuare of income for the
district was also impossible because there is no dau@ahestatistics that will aid in
the measurement. The fact that they are subsistanefa also makes it difficult to
determine how much money they earn from their activitldsing the national
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minimum daily wage which currently stand at GH¢3.11 (2 USldps)l (MOFEP,
2010) is inadequate since this rate applies to only those putiie sector.

87



References

Adams, W.M. (2001): Greeldevelopment, Environment and Sustainability in the
Third World,2nd Edition, Chap.12, pp. 334-368, Routledge, London.

Adeyeba, O. A., and O. O. Kale. (199Epidemiology of dracunculiasis and
its socio-economic impact in a village in south-west Nigeria. Wiesta
J. Med. 10:208-215

African Development Bank Group (200Review of Bank Assistance to the
Agriculture and Rural Development Sector, GhaP@epared by the Operations
Evaluation Department (OPEV)
http://www.afdb.org/fileadmin/uploads/afdb/Documents/iHaéibn-
Reports/00978440-EN-GHANA-BGA-TO-AGRICULTURAL-SEC.PDF

Ahearn, S. C., and de Rooy C. (199dpnitoring the effects of dracunculiasis
remediation on agricultural productivity using satellite dafkemote
Sensing. 17:917-929

American Shea Butter Institute (2002 Reasons to Use Shea Butter

http://sheainstitute.com/index.php/training-and-education/consamareness/21-

reasons.html

Andrew A. Marino(2010)Representative sampling

http://andrewamarino.com/Hazards/point1-sampling.html

Annual Report (2005): Ghana Health Service, Northern Region
http://www.ghanahealthservice.org/documents/Northern%20R&#1062005.pdf

Annual Report (2007), Ghana Health Service.
http://www.ghanahealthservice.org/includes/upload/publical@iS0202007%20A
nnual%20Report.pdf

Austin Merrill (2008):Killing the Worm Carter centre publication. Pp 106-114
88


http://www.afdb.org/fileadmin/uploads/afdb/Documents/Evaluation-Reports/00978440-EN-GHANA-BGA-TO-AGRICULTURAL-SEC.PDF
http://sheainstitute.com/index.php/training-and-education/consumer-awareness/21-reasons.html
http://andrewamarino.com/Hazards/point1-sampling.html
http://www.ghanahealthservice.org/documents/Northern Region 2005.pdf
http://www.ghanahealthservice.org/includes/upload/publications/GHS 2007 Annual Report.pdf
http://www.cartercenter.org/resources/pdfs/news/features/guinea_worm/good_mag_012_pg106-115.pdf

http://www.cartercenter.org/resources/pdfs/news/featurie®guworm/good mag O
12 pgl06-115.pdf

Barry Dalal (1994)What Is Sustainable Developm®iational Strategy for
Sustainable Development

http://www.nssd.net/otherdocuments/sustdev2.doc

Bawah, A.A, and Binka F.N. (2003tow many years of life could be saved if
malaria were eliminated from a hyperendemic are of Northern Ghaoyaylation
Council Working PaperNo. 20

http://www.popcouncil.org/pdfs/wp/203.pdf

Brieger, W. R., E. A. Olumide, and O. O. Kale. (19&fect of guinea worm on
schoolchildrenWorld Health Forum 4:324-325.
http://whglibdoc.who.int/whf/1983/vol4-no4/WHF_1983 4(4) p324-327.pdf

Brieger et al. (1989)Guinea worm, Maternal Morbidity, and Child Health.
Department of Preventive & Social Medicine, Universifybadan Nigeria,
Department of Geography, University of llorin Nigeria, &ddter and Sanitation for
Health Project Arlington, Virginia, USA

Burgers L. (2000)School Sanitation and Hygiene Education

http://www?2.irc.nl/download.php?file=sshe/rationale.pdf

Byoungki KIM (2006):Infrastructure Development for the Economic Development in
Developing Countriedessons from Korea and Japan. GSICS Working PapersSeri
NO. 11

http://www.research.kobe-u.ac.jp/gsics-publication/gwps/2006-11.pdf

Cairncross S, Muller R & Zagaria N (200Pracunculiasis (Guinea worm disease)
and the eradication initiativeClinical Microbiology Reviews 15, 223—-246.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC118073/pdf/0017.pdf

Cairncross S, Braide E & Bugri S (199&€ommunity participation in the eradication
of Guinea worm diseasécta Tropica 61, 121-136.

89


http://www.nssd.net/otherdocuments/sustdev2.doc
http://www.popcouncil.org/pdfs/wp/203.pdf
http://whqlibdoc.who.int/whf/1983/vol4-no4/WHF_1983_4(4)_p324-327.pdf
http://www2.irc.nl/download.php?file=sshe/rationale.pdf
http://www.research.kobe-u.ac.jp/gsics-publication/gwps/2006-11.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC118073/pdf/0017.pdf

Carl J. Weinberg(2001Keeping the lights on — Sustainable scenarios for the future.
This text is adapted from the author’s presentationeaRthyal Institute of

International Affairs ‘Keeping the Lights On’ conferenéd® March 2001
http://www.cleanenergystates.org/CaseStudies/Weinberg.pdf

Carrie Williams (2007)Research Methodgournal of Business & Economic
Research — March 2007 Volume 5, Number 3. pages 65-72

http://www.cluteinstitute-onlinejournals.com/PDFs/200768. pdf

Carter Centre (2004): Jimmy Carter Calls for UrgenaphéFight to Eradicate
GuineaWorm Disease in West Africa, Ghana Accept<taienge

Press Release WHO/UNICEF carter center/10
http://whglibdoc.who.int/press_release/2004/PR_10.pdf

Carter Centre (20095uinea Worm Eradication Program
http://216.24.170.159/health/guinea_worm/index.html#prevalence

http://www.cartercenter.org/health/quinea worm/index.html

Carter CentgP010):"Guinea Worm Wrap-Up 198, 7 July 201(PDF).Carter
Center

http://cartercenter.org/resources/pdfs/news/health ptiblsiguinea worm/wrap-
up/198.pdf Retrieved 2010-07-12.

CDC (2009):Fact Sheet DracunculiasisGuinea Worm Disease
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasisMéictsacunculiasis.htm

http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasisactsacunculiasis.pdf

Cox F. E.G.(2002)History of Human ParasitologyClinical Microbiology Reviews.
Oct. 2002. p. 595-612
http://isp.tums.ac.ir/Paper/article/2/History _of Human_§&itogy.pdf

90


http://www.cleanenergystates.org/CaseStudies/Weinberg.pdf
http://www.cluteinstitute-onlinejournals.com/PDFs/200768.pdf
http://whqlibdoc.who.int/press_release/2004/PR_10.pdf
http://216.24.170.159/health/guinea_worm/index.html#prevalence
http://www.cartercenter.org/health/guinea_worm/index.html
http://en.wikipedia.org/wiki/Carter_Center
http://cartercenter.org/resources/pdfs/news/health_publications/guinea_worm/wrap-up/198.pdf
http://en.wikipedia.org/wiki/Carter_Center
http://cartercenter.org/resources/pdfs/news/health_publications/guinea_worm/wrap-up/198.pdf
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.htm
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.pdf
http://isp.tums.ac.ir/Paper/article/2/History_of_Human_Parasitology.pdf

De Leonibus, N. (1978Absenteeism: the perpetual problehme Practitioner, Vol.
5(1)
Educational Resources Information Center.

Department of Health and Human Services (DHHS) (20B@)nea Worm Wrap-Up
#190,WHO Collaborating Center for Research, Training andliEagion of
Dracunculiasis
http://216.24.170.159/resources/pdfs/news/health_publications/guinea/wyap-

up/190.pdf

Desmond Cohen (200overty and HIV/AIDS in Sub-Saharan Afri¢s#NDP
Publication. Issues Paper No. 27
http://www.undp.org/hiv/publications/issues/english/issue27¢.htm

http://www.undp.org/hiv/publications/issues/english/issue27¢ -htm
Coping%20with%20HI1V%20and%20AIDS%C2%A0

Ehrenberg et al (1991%chool District Leave Policies, Teacher Absenteeism, and
Student AchievememMiBER Working Paper No. W2874
http://poseidon01.ssrn.com/delivery.php?ID=08300808509100010412200606409800
502304601407309202302710109206102808809304301400903201602511700107810
8005040079039123025007030020024081008068086&EXT=pdf

FAO(2008):Country Compass
ftp://ftp.fao.org/docrep/fao/011/i0235e/i0235e05. pdf

Francis, Leslie P., et al. (200%Jow Infectious Diseases Got Left Out — And What
This Omission Might Have Meant for Bioethid3ioethics. 19 (2005): 307.

Gallardo S. R et al (2005racunculiasis.Presentation to T. Kibota
http://web.clark.edu/tkibota/240/Disease/Dracunculiasis.pdf

Ghanadistricts (2009)
http://www.ghanadistricts.com/districts/?r=6& =84&sa=2293

http://savelugunanton.ghanadistricts.gov.gh/

91


http://216.24.170.159/resources/pdfs/news/health_publications/guinea_worm/wrap-up/190.pdf
http://www.undp.org/hiv/publications/issues/english/issue27e.html
http://www.undp.org/hiv/publications/issues/english/issue27e.html#Coping%20with%20HIV%20and%20AIDS%C2%A0
http://poseidon01.ssrn.com/delivery.php?ID=083008085091000104122006064098005023046014073092023027101092061028088093043014009032016025117001078108005040079039123025007030020024081008068086&EXT=pdf
ftp://ftp.fao.org/docrep/fao/011/i0235e/i0235e05.pdf
http://web.clark.edu/tkibota/240/Disease/Dracunculiasis.pdf
http://www.ghanadistricts.com/districts/?r=6&_=84&sa=2293
http://savelugunanton.ghanadistricts.gov.gh/

http://www.ghanadistricts.com/districts/

Ghana Health Service (2004hana National Health Profile.
http://www.afro.who.int/en/divisions-a-programmes/dsditirepolicy-a-service-

delivery/hps-country-profiles/doc download/2841-ghana.html

Ghana Health Service (2007Mhe Health Sector in Ghana: Facts And Figures
http://www.ghanahealthservice.org/includes/upload/publicatfi@tst%20and%20Fi
gures%202007.pdf

Ghana Statistical Service (2008): Ghanang Standards Survey (GLL3$}eport of
the fifth round (GLSS 5).
http://www.statsghana.gov.gh/docfiles/gh_figures_2008.pdf

GPRS (2003), (2003-2005khana Poverty Reduction Strategy. An Agenda for
Growth and ProsperityWolume I: Analysis and Policy Statement
http://siteresources.worldbank.org/GHANAEXTN/Resourcésiia PRSP.pdf

Greenaway, C. (2004RracunculiasisGuinea worm disease). CMAJ 170: 495-500

Hopkins DR et al (2008Pracunculiasis eradication: neglected no longam J
Trop Med Hyg. 2008;79(4):474-479
http://www.cartercenter.org/resources/pdfs/news/health _@tiolits/guinea_worm/dr

acunculiasis_eradication_neglected_no_longer.pdf

IFPRI (2008)Agriculture for Development in Ghana, New Opportunities and
Challenges
www. ifpri.org/pubs/dp/ifpridp00784.pdf

Integrated Tamale Fruit Company (ITFC) (200@)ganic Mangoes Improving
Livelihoods for the Poor.
www.bdsknowledge.org/dyn/bds/docs/736/Ghana_ITFC%20FINAL.pdf

92



http://www.ghanadistricts.com/districts/
http://www.afro.who.int/en/divisions-a-programmes/dsd/health-policy-a-service-delivery/hps-country-profiles/doc_download/2841-ghana.html
http://www.ghanahealthservice.org/includes/upload/publications/Facts and Figures 2007.pdf
http://www.statsghana.gov.gh/docfiles/gh_figures_2008.pdf
http://siteresources.worldbank.org/GHANAEXTN/Resources/Ghana_PRSP.pdf
http://www.cartercenter.org/resources/pdfs/news/health_publications/guinea_worm/dracunculiasis_eradication_neglected_no_longer.pdf
http://www.ifpri.org/pubs/dp/ifpridp00784.pdf
http://www.bdsknowledge.org/dyn/bds/docs/736/Ghana_ITFC FINAL.pdf

IRC (2009):Eradication of Guinea worm disease
http://www.irc.nl/page/6250

James Nathan Miller (1965Quotes on Conversation, SpeakingandListening.com
http://speakingandlistening.com/pdf/SandLConversationQuotes.pdf

Jimmy Carter (1999Power of Partnership: The Eradication of Guinea Worm
Disease
http://ssc.undp.org/uploads/media/l11_Guinea_Worm__ Carter .pdf

Johnson, B., & Onwuegbuzie, A. (2008)ixed methods research research
paradigm whose time has come. Educational ReseaB3(&), 14-26.
http://www.aera.net/uploadedFiles/Journals_and_Publicatians&ls/Educational
Researcher/Volume_33_No_7/03ERv33n7_Johnson.pdf

Jon Moon and Suzie Moon (200Zhe Case for Mixed Methodology Research: A
review of literature and method&.Working Paper, June 2004
http://www.e-mel.co.uk/Mixed%20methodology.pdf

Kearney C. A. (2008)School absenteeism and school refusal behavior in yduth
contemporary review. Clinical Psychology Review 28 (2008>4%1
http://www.sciencedirect.com/science?_ob=ArticleListli8Rmethod=list& Article
ListiD=1442340122&view=c& acct=C000050221& version=1& urlVersion=0& us
erid=10&md5=04699b7ce5fd9bfo8d275fef1bf676a5

Leiper RT (1907)The aetiology and prophylaxis of Dracunculia®sit Med J,
1907, 1, 129-132

LRED (2009): Doing Business in Savelugu-Nanton District
www.lred-ghana.org/files/Savelugu_Manual final_compressed.pdf

http://www.lred-ghana.org/index.php/Ired-in-ghana/regioflstricts/66-northern-
region?start=2

93


http://www.irc.nl/page/6250
http://speakingandlistening.com/pdf/SandLConversationQuotes.pdf
http://ssc.undp.org/uploads/media/11_Guinea_Worm__Carter_.pdf
http://www.aera.net/uploadedFiles/Journals_and_Publications/Journals/Educational_Researcher/Volume_33_No_7/03ERv33n7_Johnson.pdf
http://www.e-mel.co.uk/Mixed methodology.pdf
http://www.sciencedirect.com/science?_ob=ArticleListURL&_method=list&_ArticleListID=1442340122&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=04699b7ce5fd9bf98d275fef1bf676a5
http://www.lred-ghana.org/files/Savelugu_Manual_final_compressed.pdf
http://www.lred-ghana.org/index.php/lred-in-ghana/regions-a-districts/66-northern-region?start=2

M. Karam and A. Tayeh (2006pracunculiasis Eradication, campaign
Sub Saharan AfricaBull Soc Pathol Exot, 2006, 99, 5, 377-385
http://www.pathexo.fr/documents/articles-bull/T99-5-2857-j-9p.pd

Michele Barry (2007)The Tail End of Guinea Worm Global Eradication without a
Drug or a Vaccine. The New England Journal of Medidiages 2561 -2564
http://www.nejm.org/doi/full/10.1056/NEJMp078089?ssource=colle8#&archRss&

rss=1&queryTerm=18

Ministry of Finance and Economic Planning (MOFEP) (2010)
http://www.mofep.gov.gh/news270110_1.htm

Ministry of Health Ghana (2009%nnual Review Report: Pulling together, achieving
more.Independent Review Health Sector Programme of Work 2008
www.moh-ghana.org/.../ANNUALREVIEWREPORT2008090825071054. pdf

Mitlin D (1992): Sustainable Development: A Guide to the Literat&mvironment
and Urbanization, 4,1, 111-124, IIED, London

Mullahy et al (2001)Health, Income and InequalitiReview and Redirection for the
Wisconsin Russell Sage Working Group. (New York City: RliSsge Foundation)

Muller, R. (1979)Guinea worm disease; epidemiology, control and treatnizunt.
W. H. O 57:683-689
http://whglibdoc.who.int/bulletin/1979/Vol57-No5/bulletin_1979 57(5) -&8%.pdf

National Assessment Report, Maldives (2000)
http://thimaaveshi.files.wordpress.com/2009/10/nar2002.pdf

National Assessment Report, Maldives (2010)
http://www.sidsnet.org/msi 5/docs/nars/AIMS/Maldives-MSIHRZ010.pdf

New York Times

94


http://www.pathexo.fr/documents/articles-bull/T99-5-2857-j-9p.pdf
http://www.nejm.org/doi/full/10.1056/NEJMp078089?ssource=collectionSearchRss&rss=1&queryTerm=18
http://www.mofep.gov.gh/news270110_1.htm
http://www.moh-ghana.org/.../ANNUALREVIEWREPORT2008090825071054.pdf
http://whqlibdoc.who.int/bulletin/1979/Vol57-No5/bulletin_1979_57(5)_683-689.pdf
http://thimaaveshi.files.wordpress.com/2009/10/nar2002.pdf
http://www.sidsnet.org/msi_5/docs/nars/AIMS/Maldives-MSI-NAR2010.pdf
http://www.nytimes.com/imagepages/2006/03/25/international/20060325_WORM_GRAPHIC.html

http://www.nytimes.com/imagepages/2006/03/25/international/20060325 MVGR
RAPHIC.html
http://www.bvsde.paho.org/bvsacd/cd68/DHHealth/cap4-4.pdf

Numbers (The Holy Bible)

O’Leary, A. (2004) The Essential Guide to Doing Researcbndon: SAGE
Publications

ODI (2005):Economic Growth in Northern Ghana
http://www.odi.org.uk/resources/download/2676.pdf

OECD (2006)African Economic Outlook (2005-2006)
http://www.oecd.org/datacecd/34/10/36740417.pdf

Paul Hague(2010Practical Guide to Market ResearcB2B International.
Grosvenor House Publishing, London

http://www.b2binternational.com/b2b-blog/ebook/practicallgtto-market-

research.pdf

Phipps S. (2003)fhe impact of poverty on heal@ttawa: Canadian Institute for
Health Information;
http://dsp-psd.pwgsc.gc.ca/Collection/H118-11-2003-1E.pdf

Romer, D. (1993)Do students go to class? Should thejdurnal of Economic
Perspectives, Vol. 7, No. 3, (1993), pp. 167-174
http://web.usal.es/~emmam/Docencia/Modelizacion/papemnséR_1993.pdf

Ross D (2003)Policy Approaches to Address the Impact of Poverty on Helth
Scan of Policy Literature

Ruiz-Tiben E, Gutierrez Y. (1999racunculiasis.In: Guerrant RL WD, Weller PF,
editors. Tropical infectious diseases. Principles, mgths, and practice. Vol 2.
Philadelphia: Churchill Livingstone; 1999. p. 903-6.

95


http://www.bvsde.paho.org/bvsacd/cd68/DHHealth/cap4-4.pdf
http://www.odi.org.uk/resources/download/2676.pdf
http://www.oecd.org/dataoecd/34/10/36740417.pdf
http://www.b2binternational.com/b2b-blog/ebook/practical-guide-to-market-research.pdf
http://dsp-psd.pwgsc.gc.ca/Collection/H118-11-2003-1E.pdf
http://web.usal.es/~emmam/Docencia/Modelizacion/papers/Romer_1993.pdf

Soubbotina, Tatyana P. Katherine S. (208@yond Economic GrowtiMeeting the
Challenges of Global Development. Washington DC, WoddkB

SPICE DIGEST (2009)Diseases of Povert\Neglected Tropical Infections in Sub
Saharan Africa. Stanford Program on International am$<cultural Education
(SPICE)-Spice Stanford, spring 20009.
http://iis-db.stanford.edu/docs/236/Diseases.pdf

Stevens (2004 Diseases of poverty and the 10/90 Ghgpernational Policy Network

http://www.who.int/intellectualproperty/submissions/im&tionalPolicyNetwork.pdf

Strengmann-Kuhn, Wolfgang (2000)heoretical Definition and Empirical
Measurement of Welfare and PovertyMicroeconomic Approach. Paper to be
presented at the 26th General Conference of the IntmmabAssociation for
Research on Income and Wealth (IARIW), 27 August to 2 Sdpee Cracow,
Poland.

http://www.wiwi.uni-frankfurt.de/~strengma/Strengmann.pdf

Tayeh A (1996)Dracunculiasis.In F.E.G. Cox (ed) The lllustrated History of
Tropical Diseases, The Welcome Trust, London, 1996, pp. 286+&9329-430

Tayeh, A., and S. Cairncross. (1996he impact of dracunculiasis on the
nutritional status of children in South Kordofan, SmdAnn. Trop. Paediatr.
16:221-226

Tayeh, A., and S. Cairncross (2007): Editofizdacunculiasis eradication by 2009:
will endemic countries meet the targdtfopical Medicine and International Health.
Volume 12 no 12 pp 1403-1408 December 2007

http://www.who.int/neglected diseases/mediacentrei-&arncross.pdf

The Carter Center (2010kuinea Worm Eradication and Millennium Development
Goals.Investing in Guinea Worm is Investing in Humanity.

www.cartercenter.org/documents/1045.pdf

96


http://iis-db.stanford.edu/docs/236/Diseases.pdf
http://www.who.int/intellectualproperty/submissions/InternationalPolicyNetwork.pdf
http://www.wiwi.uni-frankfurt.de/~strengma/Strengmann.pdf
http://www.who.int/neglected_diseases/mediacentre/Tayeh-Cairncross.pdf
http://www.cartercenter.org/documents/1045.pdf

The Carter Center(2010)Vhere Guinea Worm Is Foun@uinea Worm Map
http://www.cartercenter.org/resources/pdfs/health/quineamigov - map.pdf

The World Bank (2008)Achieving Accelerated and Shared Growth in Ghaha
MAMS-Based Analysis of Costs and Opportunities
http://wwwwds.worldbank.org/servliet/WWDSContentServer/WDBR2008/02/20/000
158349 20080220114714/Rendered/PDF/wps4523.pdf

Todaro, Michael (1994Economic Development in the Third Wordew York:

Longman.

Turkhud DA (1913)Report of the Bombay bacteriological laboratoiyy, the year
1913. 1914, pp. 14-16, Government Central Press, Bombay.

UNDP (1996):Human Development Report: Economic growth and human
development
http://hdr.undp.org/en/media/hdr_1996_en_contents.pdf

UNDP (2006):Taking Gender Equality Seriously, making progress, meeting new
challenges
http://www.undp.org/women/docs/TakingGenderEqualitySeriously.pd

UNDP (2007: Human Development Report: Towards a more inclusive Society

http://www.undp-gha.org/docs/Human%20Development%20Report. pdf

UNEP(2010)Rio Declaration on Environment and Developmdihie United Nations
Conference on Environment and Development.
http://www.unep.org/Documents.Multilingual/Default.asp?doeuntid=78&articleid
=1163

UNFPA (2002):State Of World Population.
http://unfpa.org/swp/2002/pdf/english/swp2002eng.pdf

UNICEF Nigeria (2007): Information sheet, Guinea Wornd&ation.
97


http://www.cartercenter.org/resources/pdfs/health/guinea_worm/gw_map.pdf
http://wwwwds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2008/02/20/000158349_20080220114714/Rendered/PDF/wps4523.pdf
http://hdr.undp.org/en/media/hdr_1996_en_contents.pdf
http://www.undp.org/women/docs/TakingGenderEqualitySeriously.pdf
http://www.undp-gha.org/docs/Human Development Report.pdf
http://www.unep.org/Documents.Multilingual/Default.asp?documentid=78&articleid=1163
http://unfpa.org/swp/2002/pdf/english/swp2002eng.pdf

http://www.unicef.org/wcaro/WCARO Nigeria Factsheets Guiviean.pdf

United Nations Committee on Social, Economic, andaltRights (2001):
Substantive Issues Arising in The Implementation of The Internationah&dven
Economic, Social And Cultural Rights: Poverty And The International Cov€rant
Economic, Social And Cultural RightBwenty-fifth session. Geneva. Agenda item 5
http://www.unctad.org/en/docs/aconfl91bp_7.en.pdf

United Nations Economic and Social Commission for &sid the Pacific
(UNESCAP) (2007)FACTSHEETDrawn from the theme study for the 63rd
Commission Session of ESCAP

United Nations Economic Commission for Africa (UNEQRP02):Harnessing
Technologies for Sustainable Development,

http://www.uneca.org/harnessing/chapter4.pdf

http://www.unescap.org/esid/hds/health/Link health econonoeviticpdf

USAID (2009):Household Water Treatment and Storagénhat can the poor afford?
Hygiene Improvement Project (HIP)

http://www.hip.watsan.net/page/582

World Commission on Environment and Development (WCED) (198#)
Common FutureOxford: Oxford University Press.

http://www.un-documents.net/wced-ocf.htm

World Facts and Figures (2010)

http://www.worldfactsandfigures.com/life expectancy gisg.

World Health Organization (2000pracunculiasis; certification of absence of
transmission Wkly. Epidemiol. Rec. 75: 77-79.

WHO (2005):WHO Country Office Annual Repo@Ghana
http://www.who.int/countries/gha/publications/WHO Ghana 200poReFinal.pdf

98


http://www.unicef.org/wcaro/WCARO_Nigeria_Factsheets_GuineaWorm.pdf
http://www.unctad.org/en/docs/aconf191bp_7.en.pdf
http://www.uneca.org/harnessing/chapter4.pdf
http://www.unescap.org/esid/hds/health/Link_health_economic_growth.pdf
http://www.hip.watsan.net/page/582
http://www.un-documents.net/wced-ocf.htm
http://www.worldfactsandfigures.com/life_expectancy_asc.php
http://www.who.int/countries/gha/publications/WHO_Ghana_2005_Report_Final.pdf

WHO (2008):Eradicating Guinea Worm Diseas&/HO Document Production
Services, Geneva, Switzerland. WHO/HTM/NTD/PCT/2008.1
http://whglibdoc.who.int/hq/2008/WHO _HTM_NTD PCT_2008.1_eng.pdf

World Health Organization (2009Vorld Health Statistics
http://www.who.int/whosis/whostat/EN_WHSQ09_Full.pdf

WHO (2009a)Global Epidemiological Data of Guinea Woi(1089-2008)

http://www.who.int/entity/dracunculiasis/epidemiologpidemiological data.pdf

WHO (2009b):Newsletter — "Action against Wormd=ebuary 2009 ISSUE 13
http://www.who.int/neglected_diseases/preventive cheenaply/Newsletterl3 En.p
df

WHO (2010a)Dracunculiasis eradication: Historical background and important
dates

http://www.who.int/dracunculiasis/background/en/index.html

WHO (2010b) Dracunculiasis eradication: the eradication initiative

http://www.who.int/dracunculiasis/eradication/en/

WHO Photo Gallery (2010cPracunculiasis eradication

http://www.who.int/dracunculiasis/home example/en/inkieml

Yahaya et al, (2010)-he Effects of Various Modes of Absenteeism Problem in School
on the Academic Performance of Students in Secondary Sdhomgean Journal of
Social Sciences — Volume 12, Number 4. Pages 624-639

http://www.eurojournals.com/ejss_12 4 11.pdf

Yasmin von S and Catherine M (200B/ealth in the Context of Sustainable
DevelopmentWorld Health Organization Meeting: Planning the Healthrstgefor
the WSSD. Oslo, Norway. WHO, Geneva, 2002.

http://www.bvsde.paho.org/bvsacd/ssataller/heasustdev.pdf

99



http://whqlibdoc.who.int/hq/2008/WHO_HTM_NTD_PCT_2008.1_eng.pdf
http://www.who.int/whosis/whostat/EN_WHS09_Full.pdf
http://www.who.int/entity/dracunculiasis/epidemiology/Epidemiological_data.pdf
http://www.who.int/neglected_diseases/preventive_chemotherapy/Newsletter13_En.pdf
http://www.who.int/dracunculiasis/background/en/index.html
http://www.who.int/dracunculiasis/eradication/en/
http://www.who.int/dracunculiasis/home_example/en/index.html
http://www.eurojournals.com/ejss_12_4_11.pdf
http://www.bvsde.paho.org/bvsacd/ssataller/heasustdev.pdf

Yohalem, David(1990)Programming Guide for Guinea Worm Eradication
WASH/Peace Corps ICE.1990. [WIC No. TO067]
http://pdf.usaid.gov/pdf_docs/PNACA736.pdf

100


http://pdf.usaid.gov/pdf_docs/PNACA736.pdf

Appendices

Appendix 1: Structured Questionnaires for Farmers

Questionnaires for Farmers

Date of Interview..........cccevveveneenn.n. NADTETOWN. ..o

1. What is your name?

2. How old are you?(please tick)

Below 15
16-30
31-45
46-60
€ above 60

a dh dh

3. Gender(please tick)

€ Male

€ Female

4. What is your marital statusqplease tick)

€ Single
€ Divorced
€ Married

€ lost spouse

5. What is your Level of educationqplease tick)

€ No formal education
€ Primary level
€ Junior high
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€
€
€

Senior high
Tertiary

vocational

6. Do you farm for yourself? (please tick)

€
€

Yes
No

7. What economic activities do you do in the dry seasofpfease tick)

€
€
€
€

Farm (irrigation)
Trading

ldle

Other

8. What is the most common source of your drinking water(please tick)

€
€

Treated water

Rivers and dams

9. If rivers and dams, do you treat it before usagdplease tick)

€
€

Yes
No

10. When was the first time you contracted Guinea Worm disea®éplease tick)

€

During childhood

€ Adolescence
€ Adulthood

11. How many times have you been infected?

12. How many times do you normally (averagely) get infected in a yéar

13. How long does it take to heal?(weeks)

14. Do you feel totally fit after its healing?Aplease tick)
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€ Yes
€ No

15. What daily economic activities can you perform whiles infeetd?

16. Which part of the year do people normally get the infectiors(please tick)

€ Rainy season
€ Dry season

€ All year round

17. What do you think is the cause of Guinea ¥fm?

18. How do you think it can be prevented?

19. Do you enter into sources of drinking water with itqplease tick)

€ Yes
€ No

20. If yes why, knowing the consequences.

21. Are you aware infected persons are not supposed to enieto sources of
drinking water? (please tick)

€ Yes
€ No

22. Do you think there is a way of fetching water without emring into the
sourceqplease tick)

€ Yes
€ No

23. If yes, how?
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24. Who do you think is responsible for its prevention?please tick)

€ Government
€ The people
€ Both

25. If government, what if government fails?

26. | f people, how?

27. How many weeks do you start preparation before rains

28. How many weeks do you use in harvesting and packaging?

29. How many bags of staple food do you get in a year when you or no onthim

the family is infected with Guinea Worm?

Rice= Maize= Groundnuts= Total=

30. How many days in a week do you go to farm during the farming seasbn

31. How long do you stay in the farm?

32. How do you till the land?(please tick)

€ Tractors
€ Bulls

€ Hoe an cutlass

33. Do you use weedicide and insecticid¢please tick)

€ Yes
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€ No

34. What about fertilizers?

€ Yes
€ No

35. How long from home to farm?

36. How do you get to the farm{please tick)

€ Walking
€ Bicycle

€ car
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Appendix 2: Interview Guide for Teachers

1. Do you think the prevalence of Guinea Worm has sometbing with the
scarcity of trained teachers in this district?

2. Ifyes, how?

3. What do you think is the effect of the disease on tled#ince rate of school

children?

4. Do think it has an effect on their performance.
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Appendix 3: Interview guide for officials

Position in the office......coo v

1. What prevents you from eradication it?

2. Do think the people are listening and adhering to your insbns??

3. What do you think is the people’s view about it?
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Appendix 4.1: List of communities in the District by Area councils

Moglaa Area Council (13)

Tarikpaa
Langa
Moglaa
Nyoglo
Kanshegu
Yilikpani
Libga
Yizegu
Duko
10.Zaazi

© © N o g s~ wDdhPE

11.Bihinaayili
12.Nyoglo-Balshie
13. Zaazi-Kukuo

Diare Area Council (24)

14.Diare
15.Kadia
16.Zoosali
17.Gushie
18.Dipale
19.Nambagla
20.Pigu
21.Kukuobia
22.Sugu Tampia
23.Adaayili
24. Tuunaayili
25.Dikpungni
26.Dinga
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27.Gbanga
28.Tamalgu
29. Sakpuli
30.Tigla
31.Sana
32.Safam
33.Yoggu
34.Disiga
35.Galogu
36.Sugu
37.Wawani

Nanton Area Council (40)

38.Nanton
39.Nanton Kurugu
40.Zieng
41.Sandu
42.Dingoni
43.Kpachelo

44. Kpunduli
45.Kpano
46.Janjori Kukuo
47.Guno

48. Guntingly
49.Chankpem
50.Gbumgbum
51.Nyamandu
52.Balshie
53.Sahakpalgu
54.Batangyili
55.Fazihini

56. Gbungnaayili
57.Nyerigiyili
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58. Kparigilanyili
59.Nanton Yepalsi
60. Sanvili
61.Dohi
62.Moya

63. Manguli
64.Jana

65. Sahanaayili
66. Zali
67.Naprisi
68.Janakpiang
69. Goluri

70. Afayili
71.Kpana
72.Zetigu

73. Ajinjemyili
74.Nagaliyil
75.Chebsigu
76.Kparigiduli
77.Tahakpamo

Tampion Area Council (29)

78.Tampion
79.Zoggu

80. Nyeko
81.Nyoligu
82.Zokuga
83.Kadua
84.Zoonaayili
85.Jegung Kukuo
86. Sahani
87.Nagdigu
88.Jegung
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89. Tinkurugu
90.Tigu

91. Kunkundaniyili
92.Nyoligu Botingli
93.Sindigu

94.Digu

95. Tampion Gushei
96. Zisungnaayili
97.Yipeligu

98. Tampion Chabhiyili
99.Zoggu Silimboma

100. Looni

101. Sakpali

102. Kufaduli zoo
103. Gagbini

104. Salow

105. Tibognaayili
106. Kpukpaligu

Pong Tamale Area Council (21)

107. Pong Tamale
108. Nabogu

1009. Sankpem
110. Nakpanzoo
111. Tibali

112. Chahi Yepalsi
113. Tindang

Appendix 4.2: Communities in the Sample

Communities Area council
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Kadua TAMPION
Gbanga, DIARE

Laligu SAVELUGU
Kpunduli NANTON
Sindigu TAMPION

Looni TAMPION
Galogu DIARE
Nakpanzoo PONG TAMALE
Yilikpani MOGLAA
Chankpem NANTON
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