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In the wake of Cyclone Nargis, 
which devastated the Myanmar 

delta in early May, and the seis-
mic earthquake that shook China 
shortly thereafter, access to safe 
drinking water and proper sani-
tation have become top priorities 
among those attempting to pre-
vent epidemic diseases. But even 
without catastrophic disasters, the 
lack of access to clean water and 
basic sanitation represents a si-
lent crisis affecting more than a 
third of the world’s population.1 
Some 443 million school days are 
lost annually to water-related ill-
ness, millions of women and girls 
spend up to 2 hours a day collect-
ing water, and every day in Ban-
gladesh alone 28 million to 35 mil-
lion people consume drinking 

water containing dangerously el-
evated levels of arsenic.2 Given 
that the United Nations has de-

clared 2008 the International Year 
of Sanitation — and that in the 
United States this year marks 
the 100th anniversary of the first 
chlorination of a public water sup-
ply — this seems an appropriate 
time to reengage in an ancient 
conversation about safe water and 
sanitation.

The first documented attempts 
to treat drinking water, which 
may date back to 4000 b.c., were 
recorded in Greek and Sanskrit 
writings that describe the boiling 
and filtering of water, primarily 
to make it smell and taste better, 
although reducing visible particles 
and turbidity was also a goal. 
Hippocrates invented the cloth-
bag filter (or Hippocratic sleeve) 
and was among the first to be-
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spending would depend on its en-
rollment and the political willing-
ness to restrain provider payments.

The Obama campaign says it 
would finance the $50 billion to 
$65 billion in new federal spend-
ing for its health plan by allowing 
tax cuts adopted in 2001 and 2003 
for families making over $250,000 
to expire. However, the Congres-
sional Budget Office (CBO) al-
ready assumes in its projections 
that these tax cuts will end after 
2010, so their expiration will not 
generate new revenues to satisfy 
congressional budget rules.4 And 
if savings from prevention, disease 
management, and electronic med-
ical records are not realized — 
or if the CBO does not validate 
them as an acceptable financing 

source — then the Obama plan 
would need substantial addition-
al revenues to fund expanded cov-
erage.

The McCain and Obama health 
plans are best viewed as sketches 
rather than finished portraits, with 
many important details yet to be 
revealed. Still, the 2008 presiden-
tial election clearly offers voters 
dramatically different alternatives. 
The candidates’ opposing visions 
of health care reform reflect fun-
damentally different assumptions 
about the virtues and vices of mar-
kets and government. With the 
debate over how to reform U.S. 
health care far from settled, who-
ever wins the presidency can ex-
pect fierce opposition to any at-
tempt at comprehensive reform.
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lieve that this process also ren-
dered water more healthful for 
the human body. The British sci-
entist John Snow demonstrated 
that the source of a cholera epi-
demic centered on the odorless 
and seemingly clean water provid-
ed by a water pump. He proved 
that sand filtration and chlorina-
tion effectively prevented the 
spread of cholera. Despite 150 
years of acceptance of the health-
ful effects of clean water, an es-
timated 1.1 billion people still lack 
access to it, and 2.6 billion peo-
ple lack access to adequate sani-
tation.

There are several categories of 
water-related disease (see table), 
including diarrheal diseases, skin 
and eye infections, and the ne-
glected tropical diseases.3 Com-
mon waterborne diseases involve 
the fecal–oral transmission of a 
pathogen — a virus (such as hep-
atitis A or E or a norovirus), a 
bacterial enteropathogen (such as 
Vibrio cholerae, salmonella, entero-
toxigenic Escherichia coli, shigella, 
campylobacter, or yersinia), or a 
protozoan (such as Entamoeba his-
tolytica, giardia, or cryptosporid-
ium). In addition, biofilms (coat-
ings of organic and inorganic 
materials on water pipes) have 
been shown to allow the prolif-
eration of several bacterial patho-
gens (including legionella and 
Mycobacterium avium complex) that 
are transmitted by inhalation, as 
well as of pseudomonas species 
and leptospira, which are trans-
mitted by contact with skin or 
mucous membranes; leptospiro-
sis epidemics have followed floods 
and hurricanes.

Water-scarce infections are 
those whose transmission occurs 
because of a lack of water for hy-
giene. Six million people world-

wide are blind because of tracho-
ma, whose transmission can be 
dramatically reduced by simple 
hand washing.1 Hand washing 
also reduces the rates of acute 
respiratory infections; in one 
study, a hand-washing interven-
tion halved the incidence of pneu-
monia in children younger than 
5 years. Access to water and soap 
for hand washing may be as im-
portant as access to clean drink-
ing water in reducing the incidence 
of childhood diarrhea.

Water-based infections are 
those whose transmission re-
quires an intermediate aquatic 
host (e.g., a freshwater snail in 
the case of schistosomiasis, which 
affects more than 160 million 
people). Dracunculiasis, which is 
transmitted to humans through 
copepods (water f leas) that are 
infected with guinea-worm lar-

vae, is on the verge of eradication, 
thanks to simple cloth filtration 
of water combined with an edu-
cation program to prevent recon-
tamination — an effort spear-
headed by the Carter Center.

Diseases transmitted by water-
breeding insects that have dra-
matic impact on humans include 
malaria, dengue, yellow fever, 
trypanosomiasis, and onchocer-
ciasis. The flooding and other eco-
logic changes associated with 
global climate change may alter 
the breeding sites for the mosqui-
toes, black flies, and tsetse f lies 
that carry these diseases, affecting 
their incidence and distribution.

The last category of water-relat-
ed disease results from water pol-
luted by natural toxins such as 
arsenic or toxins introduced by 
industrial waste. Arsenic is found 
in groundwater and released by 
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Categories of Water-Related Diseases.*

Mode of Transmission Description Examples

Waterborne pathogen The pathogen is in water 
that is ingested or in-
haled

Cholera
Hepatitis A and E
Noroviruses
Typhoid fever
Giardia
Legionella

Inadequate water Person-to-person trans-
mission occurs be-
cause of a lack of wa-
ter for hand washing

Shigella dysentery
Trachoma
Scabies
Acute respiratory infections

Water-based interme-
diate host

Transmission occurs by 
means of an aquatic 
intermediate host, 
such as a snail or co-
pepod

Schistosomiasis
Guinea worm

Water-breeding–insect 
vector

Transmission occurs by 
means of insects that 
breed in water or bite 
near water

Dengue
Malaria
Trypanosomiasis

Waterborne toxin Toxins — either naturally 
in groundwater or in-
troduced by industrial 
waste — are ingested

Arsenic
Fluoride
Lead
Mercury
Nitrates

* Adapted from White et al.3
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the microbial metabolism of or-
ganic material that predates mod-
ern agricultural practices in many 
regions. Arsenic contamination 
of groundwater obtained through 
tube wells in Bangladesh has 
caused the largest occurrence of 
poisoning in a single population.4 
The contamination was discov-
ered during the investigation of 
an epidemic of skin lesions that 
included pigmentation changes on 
the upper chest and keratoses of 
the palms and the soles of the 
feet (see photo). Concerns about 
lung, bladder, and skin cancers 
have prompted widespread test-
ing and remediation efforts in 
Bangladesh. Arsenic contamina-
tion of groundwater has also been 
found in Argentina, Chile, China, 
India, Mexico, Thailand, and parts 
of the United States. Similarly, the 
recognition of lead contamination 
of pipeborne water in the United 
States and mercury poisoning in 
people who have ingested large 
fish that accumulate toxic levels 

of mercury has led to concern 
about heavy-metal contamination 
of water.

The United Nations has set a 
target for its Environmental Sus-
tainability Millennium Develop-
ment Goal 7 of halving, by 2015, 
the proportion of people without 
sustainable access to safe drink-
ing water and adequate sanitation; 
it also intends to integrate sani-
tation into strategies for water-
resource management. This ini-
tiative will necessitate innovative, 
collaborative, interdisciplinary, and 
intersectoral efforts, with com-
mitment from national leaders 
and heads of international agen-
cies and with public–private part-
nerships. The West Africa Water 
Initiative, launched in 2002 to 
maximize the impact of water-
related investments by the private 
and public sectors, is one exam-
ple of an alliance that has brought 
together multiple partners to in-
vest in small-scale potable water 
supplies and sanitation in Ghana, 

Mali, and Niger. Such approach-
es to managing the water supply 
must be evidence-based, sustain-
able, scalable, affordable, equita-
ble, and acceptable to the local 
community.

Most U.S. residents turn on 
their faucets feeling confident that 
they won’t contract a waterborne 
disease. Many people in the de-
veloping world have access to only 
5 liters of water per day, where-
as the average American uses 10 
times that amount merely to flush 
the toilet each day and 80 times 
that amount for all daily activities 
combined.2 Hurricane Katrina re-
minded us, however, that our priv-
ileged status can be threatened 
by natural disasters that lead to 
contaminated drinking water and 
make waste removal difficult, 
which can trigger illness. Disas-
ters that temporarily require a 
population to defecate in plastic 
bags, buckets, open pits, agricul-
tural fields, and public areas for 
want of a hygienic alternative re-
mind us that 2.6 billion people 
live this way every day.1,2

Global health issues have cap-
tured the attention of govern-
ments, global funds, and founda-
tions. Yet most of this attention 
and the consequent investment 
have focused on diseases such as 
malaria, tuberculosis, and AIDS, 
which kill a fraction of the num-
ber of people who die from wa-
ter-related diseases. The neces-
sary political will has not been 
mustered to address the water 
and sanitation crisis, among the 
most neglected of the United 
Nations’ millennium development 
goals. A recent cost–benefit analy-
sis reported by the World Health 
Organization makes a strong case 
for investment in this sector, and, 
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Collecting Drinking Water from a Polluted Pond Shared with Livestock, Western 
Kenya, 2003.
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at its Tokyo summit meeting in 
July, the Group of Eight reaffirmed 
its commitment to addressing 
concerns about water.5 Political 
support is urgently needed at all 
levels for the development and 
implementation of evidence-based 
recommendations to improve ac-
cess to safe water, for the enhanced 
surveillance of water-related dis-
eases, for the financial support 
of relevant epidemiologic and lab-
oratory research, and for the de-
velopment of accessible education-

al materials. Clearly, we need to 
start talking dirty water.

No potential conflict of interest relevant 
to this article was reported.

Dr. Barry is a professor of medicine and 
public health at Yale University School of 
Medicine, New Haven, CT. Dr. Hughes is a 
professor of medicine at the School of Med-
icine and professor of global health and 
senior advisor at the Center for Global Safe 
Water in the Rollins School of Public Health 
— both at Emory University, Atlanta.

Bartram J, Lewis K, Lenton R, Wright A. 1. 
Focusing on improved water and sanitation 
for health. Lancet 2005;365:810-2.

Summary: human development report 2. 
2006. Beyond scarcity: power, poverty and 
the global water crisis. New York: United Na-
tions Development Programme, 2006.

White G, Bradley D, White A. Drawers of 3. 
water: domestic water use in East Africa. Chi-
cago: University of Chicago Press, 1972.

Ahmed MF, Ahuja S, Alauddin S, et al. En-4. 
suring safe drinking water in Bangladesh. 
Science 2006;314:1687-8.

Prüss-Üstün A, Bos R, Gore F, Bartram J. 5. 
Safer water, better health: costs, benefits 
and sustainability of interventions to protect 
and promote health. Geneva: World Health 
Organization, 2008.
Copyright © 2008 Massachusetts Medical Society. 

Talking Dirty — The Politics of Clean Water and Sanitation

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org by DR MELANIE ROSENBERG MD on August 25, 2008 . 




