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Introduction

Infectious diseases have influenced the biological, historical, and

political development of the human species more than any other

factor: from the outcome of wars to the success of empires, from

the pace of technological advance to the structure of society [1].

Dracunculiasis (Guinea worm disease) was considered a mild

affliction not warranting a widespread public health campaign.

However, examination of the benefits of eradicating Guinea worm

disease (GWD) reveals the effort is contributing to development,

including contributions to certain Millennium Development Goals

(MDGs) [2].

Given the use of the MDGs in the development of global health

agendas, it is timely to consider the contributions of neglected

tropical disease (NTD) programs, such as the Guinea Worm

Eradication Program (GWEP), toward the achievement of the

MDGs. The prevention of NTDs, and their cost-effective

interventions, fuels long-term economic growth and development,

and human advancement [3]. The effort to eradicate GWD is

considered one of the most cost-effective health interventions

available [2,4,5]. The authors provide evidence that concentrated

efforts on eradication, elimination, and control of some NTDs can

yield far-reaching results, and given these results, stimulate

increased efforts toward NTD eradication, elimination, and

control among public health advocates, global health entities,

and donors.

GWD is a disease of the poor, debilitating many in the most

remote and disadvantaged communities in parts of sub-Saharan

Africa, where potable water is limited and health care and

education are lacking [6]. Endemic GWD transmission is an

indicator of extreme poverty [6,7]. GWD is a preventable, painful,

and incapacitating waterborne helminthic disease, which harms

health, agriculture, school attendance, and overall quality of life

for individuals and communities [7–9]. GWD is transmitted when

humans drink water, usually from stagnant water sources,

containing tiny copepods that have ingested larvae of the parasite.

Once consumed, the digestive juices in the human stomach kill the

copepods, allowing the larvae to be released and move to the

intestinal wall where they migrate to connective tissues of the

thorax. Male and female larvae mature and mate 60–90 days after

infection. Symptoms appear 10–14 months later when the gravid

adult female(s), measuring up to 70–100 cm long, emerges from

the skin, causing a painful lesion [10]. When the emerging worm is

exposed to water, she ejects hundreds of thousands of larvae into

the water to continue the cycle. During emergence, an infected

person can be incapacitated for an average of 8.5 weeks [10,11].

Although rarely fatal, GWD inflicts devastating pain and infection

resulting in immobility [8,12]. The pain is so long-lasting that

infected individuals may be incapacitated for up to three months

during and after the Guinea worm (GW) emerges [11,13–15].

Other symptoms include nausea, vomiting, diarrhea, and dizzi-

ness; secondary bacterial infections can also occur and can lead to

arthritis, tetanus, and permanent crippling [8].

There is no cure, vaccine, or immunity after infection [11].

Since there is no evidence that animals are reservoir hosts, the

disease is deemed a good candidate for eradication [8]. The global

eradication campaign began at the United States Centers for

Disease Control and Prevention (CDC) in 1980 and was then

adopted as a subgoal of the United Nations International

Drinking-Water Supply and Sanitation Decade (1981–1990). In

that same year, the decision-making body of the World Health

Organization (WHO) adopted a resolution (WHA 34.25) recog-

nizing the decade could be an opportunity to eliminate GWD.

Since 1986, The Carter Center (TCC) has led the effort, with the

help of the CDC, WHO, United Nations Children’s Fund

(UNICEF), and many other donors and nongovernmental

organizations, to assist national eradication efforts by governments

of the countries where GWD is endemic [11]. The GWEP assists

ministries of health (MOH) in each endemic country to provide

GWD interventions. The GWEP is an eradication effort that relies

heavily on behavioral change via health education and interven-

tions. The GWEP has demonstrated that when people are given

the proper tools and health education, cases decrease dramatically

[16]. The most effective and cost-efficient way to prevent GWD is

the promotion of its health campaign coupled with proper and

consistent use of filters to remove the copepods from drinking

water, case containment, and the application of ABATE, a safe

chemical larvicide, to control the copepods [4,17–19].

GWD is an infectious disease categorized as a neglected tropical

disease (NTD) [20]. NTDs are among the most common infectious

diseases of the world’s poorest people [21,22]. An estimated 1.2

billion people are infected with one or more NTDs [23]. These

individuals are among the billion people living on less than $1 per

day, a population identified as the ‘‘bottom billion’’ [23]. NTDs

are a group of parasitic, bacterial, and viral diseases that cause
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substantial illness and are a major cause of disease burden that can

last decades, impairing children’s growth, development, physical

fitness, and causing disability and disfigurement [3,20,24,25]. The

most common NTDs have relatively high morbidity and low

mortality [3,25]. There are 17 diseases recognized by the CDC as

NTDs, of which four (onchocerciasis, schistosomiasis, soil-trans-

mitted helminths, and trachoma) can be controlled, or potentially

eliminated, and three eradicated through mass administration of

safe and effective medicines complemented with effective inter-

ventions, such as behavior change programs (dracunculiasis

(Guinea worm), lymphatic filariasis, and taeniasis/cysticercosis)

[20,26]. NTDs are considered ‘‘low-hanging fruit’’ with benefits

beyond disease-specific effects, given marked disease burden

reduction through cost-effective interventions, mass drug admin-

istration, and community-based delivery strategies [4,27]. The toll

of NTDs on individuals, communities, and societies extends

beyond physical suffering to significant economic, social, and



work throughout the year (MDG 3), and overall development of

their village to the elimination of GWD from their community.

They also claimed their families had enough money to pay

children’s school fees (MDG 2) as well as other expenses [45]. The

interruption of GWD transmission allows subsistence farmers to

farm and harvest crops, allowing survival from year to year. To the

extent the absence of GWD allows farmers to harvest excess crops of

commercial value, it can be deemed that eradication of the disease

mitigates poverty as defined as income less than a $1 per day.

At the inception of the MDGs in 2000, 14 African countries

remained endemic for GWD and reported a total of 75,223 cases

[19]. However, actual case numbers were likely higher than

reported due to conflict in some countries, specifically Ethiopia

and Sudan, which made thorough surveillance difficult [46]. Peace

is an essential foundation for improving health, reducing hunger

through increased agricultural production, and ending extreme

poverty through increased economic opportunities in rural and

impoverished areas [46]. ‘‘You can bring whatever you like here.

If the war continues, it will mean nothing,’’ said an exasperated

village elder from the Nuba Mountains of Sudan [46]. The

‘‘Guinea worm cease-fire,’’ negotiated in 1995 by former U.S.

President Jimmy Carter on behalf of the GWEP in Sudan, allowed

access to almost 2,000 endemic villages to inaugurate eradication

efforts in insecure areas [11,46]. In 2002, of the endemic Sudanese

villages that were accessible, 84% had a resident health worker or

volunteer trained in GWD prevention, 85% received health

education about the disease, 62% had cloth filters in all

households, and 61% had at least one source of clean drinking

water [46]. GWD has been and is being used as a diplomatic tool

in the region of Sudan to ultimately bring about improved health

[4,11,15,46].

MDG 2: Achieve Universal Primary Education
Those children in sub-Saharan Africa who have access to

schooling have experienced poor school attendance associated

with GWD [47]. Many students do not receive a consistent

Table 1. The Millennium Development Goals and Targets.

Millennium Development Goals (MDGs) Targets

Goal 1: Eradicate Extreme Hunger and Poverty Target A: Halve, between 1990 and 2015, the proportion of people whose income is

less than US $1 a day

Target B: Achieve full and productive employment and decent work for all,
including women and young people

Target C: Halve, between 1990 and 2015, the proportion of people who suffer from
hunger

Goal 2: Achieve Universal Primary Education Target A: Ensure that, by 2015, children everywhere, boys and girls alike, will be able
to complete a full course of primary schooling

Goal 3: Promote Gender Equality and Empower Women Target A: Eliminate gender disparity in primary and secondary education, preferably
by 2005, and in all levels of education no later than 2015

Goal 4: Reduce Child Mortality Target A: Reduce by two thirds, between 1990 and 2015, the under-five mortality
rate

Goal 5: Improve Maternal Health Target A: Reduce by three quarters, between 1990 and 2015, the maternal mortality
ratio

Target B: Achieve, by 2015, universal access to reproductive health

Goal 6: Combat HIV/AIDs, Malaria and Other Diseases Target A: Have halted, by 2015, and begun to reverse the spread of HIV/AIDs

Target B: Achieve, by 2010, universal access to treatment for HIV/AIDs for all those
who need it

Target C: Have halted, by 2015, and begun to reverse the incidence of malaria and
other major diseases

Goal 7: Ensure Environmental Sustainability Target A: Integrate the principles of sustainable development into country policies
and programs and reverse the loss of environmental resources

Target B: Reduce biodiversity loss, achieving, by 2010, a significant reduction in the
rate of loss

Target C: Halve, by 2015, the proportion of the population without sustainable
access to safe drinking water and basic sanitation

Target D: By 2020, achieve a significant improvement in the lives of at least 100
million slum dwellers



education because they are too malnourished to attend class, have

an emerging GW and cannot walk to school, or are forced to drop





the 2010 MDG progress report that succeeded in obtaining

‘‘absolute progress’’ received assistance from the GWEP and

interrupted transmission of GWD (see Table 2). Our research

indicates endemic communities would have continued to suffer

from increased disease burdens, reduced economic productivity,

poor school attendance, and scarce potable water sources had the

GWEP not intervened. In the absence of the GWEP, an estimated

3.5 million new GWD cases would have occurred annually for a

cumulative total of 79.2 million cases from 1986–2010 [53,57].

GWD is expected to be the first parasitic disease to be eradicated,

and the first disease to be eradicated without a vaccine or cure

[4,11]. Eradication is the ultimate ‘‘sustainable’’ improvement in

public health. The case reduction and eventual worldwide

eradication of GWD contributes discernible progress to global

health for eternity [58].

Eradicating GWD has become a powerful, broad-based ‘‘engine

for development’’ by improving agricultural production and

school attendance, developing village-based surveillance for

GWD as well as other diseases such as malaria, building local

capacity by training village volunteers, providing on-the-job

managerial experience, promoting clean drinking water, and
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