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More than a half billion children were treated for these debilitating parasites in 2017—but even more
are still suffering
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In 1909, John D. Rockefeller, Sr., deeded 72,000 shares of the Standard Oil Company to
establish a foundation dedicated to the promotion of health and the reduction of disease.
Hookworm, then rampant throughout the U.S. South, was the Rockefeller Foundation’s
first undertaking. The parasite latches onto the wall of its host’s small intestine, causing
iron and protein deficiencies, stunted physical and cognitive growth and profound
lethargy. Now, 110 years later, where does hookworm stand? How much progress has been
made, and what work remains?

In many ways, the Rockefeller Sanitary Commission for the Eradication of Hookworm
Disease (RSC) set the standard for public health programs to map, treat, educate, scale up,
work with other sectors (in hookworm’s case, water, sanitation and hygiene) and
collaborate with local leaders in government, media, churches and schools. And while
technology has advanced, the intent is unchanged.

The RSC’s educational silent films and country fair exhibits have given way to TED talks
and text-message alerts, but all are used to raise awareness and encourage preventive
behavior. Today, smartphones and satellites are used to map hookworm’s location,
replacing the surveys and voluntarily mailed-in stool samples that the RSC relied on. One
can only imagine what devices will be available for mapping diseases 110 years from now.
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Some aspects of the anti-hookworm effort have undergone paradigm shifts. Regarding
treatment, the RSC aimed to make the host environment inhospitable for the parasite,
through ingestion of potential poisons (extract of male fern or thymol with Epsom salts).
By contrast, modern treatments target the worms instead of the human. The drugs
albendazole and mebendazole can disrupt adult hookworms’ metabolism and
reproduction, most often with little to no side effects in the host.

In the past, infected people repeated treatments until their stools were worm-free.
Moreover, the RSC treated infected individuals one at a time; now entire districts, regions,
even nations receive deworming medicine via regularly scheduled mass drug
administrations. Then and now, treatment is combined with strong efforts to improve
sanitation and hygiene.

By the 1930s (much later than the RSC had anticipated), hookworm had declined in the
South in large part because fewer people were exposed to the parasite, thanks to more
indoor plumbing, paved roads, farming machinery (which took people out of the fields)
and an overall rise of the standard of living. In 2019, people infected with hookworm are
likely to be among the 1.5 billion most impoverished people in the world. Countries in
Africa and Southeast Asia have the greatest prevalence of hookworm, which is often co-
endemic with whipworm and roundworm (the three are collectively called “intestinal
worms”). A rising standard of living can’t be counted on to eliminate intestinal worms
from endemic regions. Rather, the elimination of intestinal worms as a public health
problem likely will contribute to a rise in the standard of living.

In the late 1990s, the American economists Michael Kremer and Edward Miguel
conducted research in Kenya demonstrating that, compared to programs that added more
textbooks or teachers, deworming school children cost the least and had the greatest effect
on education. (“Deworming” refers to intestinal worms and schistosomiasis, a disease in
which the parasitic worm lives in the host’s intestine, bladder, or reproductive organs; as
these four diseases are often co-endemic, treatment is often integrated.)

Kremer and Miguel found that students who were dewormed attended school 25 percent
more often than those who were not dewormed. Their ability to learn improved. Siblings
and neighbors, exposed to a smaller pool of parasites, also benefited. Years later, Kremer
and Miguel followed up with participants from their original study and found that those
who had been dewormed were earning more money. In the bigger picture, according to a
study from Erasmus University, African economies could gain $52 billion by 2030 in
increased productivity if NTDs were ended by 2020.



The RSC offered robust economic arguments for its hookworm program--from the still-
relevant point that employers incur lost-labor costs when workers are infected, to an
insistence that its work was not charity but an investment. Whereas the RSC dispatched
mobile dispensaries, a key goal of modern programs is sustainability: locally funded,
locally run. Fortunately, albendazole and mebendazole (for hookworm) and praziquantel
(for schistosomiasis) are donated by pharmaceutical companies.

Deworming costs 20–50 cents per person per year, on average; delivery is a program’s
biggest expense. Many deworming programs are based at schools, because students are a
captive audience and the schools, which frequently double as community centers, provide
a ready-made infrastructure for record-keeping and disseminating information on
diseases and good sanitation and hygiene practices.

In 2017, 598 million children around the world were treated for intestinal worms.
Compare that to the RSC’s initial benchmark of testing more than 1 million people and
treating more than 440,000 between 1909 and 1914. Enormous progress has been made.
Still, an estimated 1.5 billion people globally need treatment for intestinal worms. Of these,
868 million are children. If these numbers seem daunting, the RSC’s example of
commitment, resources and ingenuity is timeless inspiration for what is possible in the
future.

Sign up for Scientific American’s free newsletters.

A D V E R T I S E M E N T

Sign Up

https://www.scientificamerican.com/page/newsletter-sign-up/?origincode=2018_sciam_ArticlePromo_NewsletterSignUp


The views expressed are those of the author(s) and are not necessarily those of Scientific American.

Rights & Permissions

ABOUT THE  AUTHOR(S)

Ellen Agler with Mojie Crigler

Ellen Agler is the CEO of the END Fund, a philanthropic initiative dedicated to ending neglected
tropical diseases (NTDs). She is the author, with Mojie Crigler, of Under the Big Tree: Extraordinary
Stories from the Movement to End Neglected Tropical Diseases, published on January 15, 2019 by
Johns Hopkins University Press. Mojie Crigler is the author of Get Me Through Tomorrow: A Sister's
Memoir of Brain Injury and Survival.

L A T E S T   N E W S

E A R T H

World's "Third Pole" Is Melting Away
2 hours ago — Chelsea Harvey and E&E News

B E H A V I O R   &   S O C I E T Y

Appalachia's Fight to Lessen the Impact of Substance Abuse
3 hours ago — Sanjay Kishore and Sandeep Kishore

M E N TA L   H E A L T H

The Emotional Toll of Grad School

https://www.amazon.com/Under-Big-Tree-Extraordinary-Neglected-ebook/dp/B07KMGXD7M/ref=sr_1_1?ie=UTF8&qid=1547157817&sr=8-1&keywords=under+the+big+tree+crigler
https://www.amazon.com/Get-Me-Through-Tomorrow-American/dp/0803254148
https://www.scientificamerican.com/article/worlds-third-pole-is-melting-away/
https://blogs.scientificamerican.com/observations/appalachias-fight-to-lessen-the-impact-of-substance-abuse/
https://blogs.scientificamerican.com/observations/the-emotional-toll-of-grad-school/


8 hours ago — Prateek Puri

S P A C E

Tiny Organs in Orbit
8 hours ago — Christopher P. Austin

S P A C E

Comet-Blasted Star May Be a Rerun of the Solar System's
Birth
8 hours ago — Nola Taylor Redd

E A R T H

The Astonishing Origin of Garnets in Rhyolite
February 3, 2019 — Dana Hunter

N E W S L E T T E R

Sign Up

https://blogs.scientificamerican.com/observations/the-emotional-toll-of-grad-school/
https://blogs.scientificamerican.com/observations/tiny-organs-in-orbit/
https://www.scientificamerican.com/article/comet-blasted-star-may-be-a-rerun-of-the-solar-systems-birth/
https://blogs.scientificamerican.com/rosetta-stones/the-astonishing-origin-of-garnets-in-rhyolite/
https://www.scientificamerican.com/page/newsletter-sign-up/?origincode=2016_blogs_ArticleFooter_NewsletterSignUp&category=


FOLLOW US

    

SCIENT IF IC  AMER ICAN  ARABIC

ا������

Store

About

Press Room

More

R E A D   M O R E

P R E V I O U S

When Physicians Need to Ask for Help

By Soumya Rangarajan on January 28, 2019

N E X T

The Topography of Disease

By Betsy Mason on January 29, 2019

Expertise. Insights. Illumination.

Subscribe Now!

https://www.instagram.com/scientific_american/?hl=en
https://www.youtube.com/user/SciAmerican
https://twitter.com/sciam
https://www.facebook.com/ScientificAmerican
http://rss.sciam.com/ScientificAmerican-Global
https://www.scientificamerican.com/arabic/
https://www.scientificamerican.com/store/
https://www.scientificamerican.com/page/about-scientific-american/
https://www.scientificamerican.com/pressroom/
https://blogs.scientificamerican.com/observations/when-physicians-need-to-ask-for-help/
https://blogs.scientificamerican.com/observations/the-topography-of-disease/
https://www.scientificamerican.com/store/subscribe/scientific-american-magazine/


Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of
them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting

developments in science to our readers.

© 2019 SCIENTIFIC AMERICAN, A DIVISION OF NATURE AMERICA, INC.

ALL RIGHTS RESERVED.

http://www.springernature.com/us

