
For more than a decade, scientists
have recognized that growing up on
a farm protects children from
asthma, yet the reasons have not been
understood. A comparative study
conducted in Amish and Hutterite
communities by researchers from the
University of Chicago and the Uni-
versity of Arizona, published in the
New England Journal of Medicine,
provides new information.

Striking differences in
farming practices and
asthma rates 
While the Amish and Hutterites in
the United States share genetic ances-
try and similar lifestyles, they have
critical differences in farming prac-
tices. The Amish live on single-family
farms, with barns often located near
their homes, where children can have
daily exposure to farm animals. The
Hutterites live on large communal
farms that utilize industrial machin-
ery, providing less exposure of chil-
dren to farm animals. 
Another striking difference is the
prevalence of asthma within the two
communities. Among the general

United States population, the inci-
dence of asthma in children ages 6 to
14 is 10.3 percent. However, among
Amish children, the rate is only about
5 percent, while among Hutterite
children, the rate is 21.3 percent.

Study parameters 
and results
To understand these disparities, the
researchers studied 30 Amish chil-
dren, age 7 to 14, from Middlebury,
Indiana, US and 30 age-matched
Hutterite children from Mitchell,
South Dakota, US. (Click to see a
photo.)They evaluated the children’s
genetic profiles and immune cells, and
collected airborne dust from homes
and measured homes’ microbial load.
Blood tests confirmed both groups of
children had similar genetic profiles.
A variety of parameters were studied.
Among the findings, critical differ-
ences were seen in innate immune
responses. The Amish had more and
younger neutrophils, crucial to fight
infections, and fewer eosinophils that
promote allergic reactions, such as
inflammation. Gene expression pro-
files also showed enhanced activation
of key innate immunity genes in
Amish children. 

In addition, when researchers tested
the responses of mice to the house-
dust extracts, airways of mice receiv-
ing Amish house dust were protected
from asthma-like responses to aller-
gens but mice exposed to Hutterite
house dust were not. Researchers
found that dust from Amish homes
was “much richer in microbial prod-
ucts.” Also, when researchers tested
mice that lacked genes crucial for
innate immune response, they found
the protective effect of the Amish dust
was lost. The substance in Amish
house dust that might protect chil-
dren is not known, but study authors
theorized it could be microbes,
including bacteria from dairy cows.
“Neither the Amish nor the Hut-
terites have dirty homes,” explained
study co-author Carole Ober, Chair
of the Department of Human Genet-
ics at the University of Chicago.
“Both are tidy. The Amish barns,
however, are much closer to their
homes. Their children run in and out
of them, often barefoot, all day long.
There’s no obvious dirt in the Amish
homes, no lapse of cleanliness. It’s just
in the air and in the dust.”

Conclusions and 
further plans
“The results of the mouse experi-
ments conclusively prove that prod-
ucts from the Amish environment are
sufficient to confer protection from
asthma, and highlight the novel, cen-
tral role that innate immunity plays in
directing this process,” said co-author
Donata Vercelli, Professor of Cellular
and Molecular Medicine at the Uni-
versity of Arizona. 

Amish farming methods and significantly reduced asthma 
in children
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Amish communities retain traditional farming practices (left) while 
Hutterite communities practice modern, industrial farming (right).
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Further studies are planned and the
authors hope their findings will lead
to development of therapies that will
help prevent asthma and other aller-
gies. As Ober said, “You can’t put a
cow in every family’s house, but we
may be able to protect children from
asthma by finding a way to re-create
the time-tested Amish experience.”
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Dr. Carole Ober with Hutterite children in South Dakota during the comparative study. Photo credit: Jason Smith.
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