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Efficacy of deworming treatments:
Meta-analysis of RCTs, single-dose cure rates

Ascaris Trichuris Hookworm

Albendazole 88% 28% 72%

Mebendazole 95% 36% 15%

Source: Keiser and Utzinger 2008



Benefits of Deworming
! Physical growth
! Learning and education
! Externalities
! Long run economic benefits



Physical Growth



Following deworming, children experienced
mean height and weight velocities
2 SD above the growth standard

Source: Cooper et al. 1995



Twice-yearly deworming of preschoolers was
associated with a 10% extra gain in weight

Source: Alderman et al. 2006

treatment children
gained 154 g extra
weight (95% CI 96
to 214, p < 0.01)



Weight gain in children after one round of
deworming: Cochrane review results

Source: Taylor-Robinson, Jones, and Garner 2007



Learning and
Education Benefits



0 1 – 2000 2000 – 7000 > 7000

Schoolchildren infected with worms were absent
more frequently than those uninfected

Source: de Clercq et al. 1998Source: Nokes and Bundy 1993
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Deworming increased school participation
by 7% and decreased absenteeism by 25%

Source: Miguel and Kremer 2000



Short-Run Impacts

• At one year mark 25% of pupils had serious worm
infections in treated schools, 52% in untreated

• Significant gains in height, self-reported health
• School absence falls one quarter (7 percentage

points)
• Reduced re-infection, school absence among
– untreated children in treatment schools
– children in schools within 6 km
• Cost/year of increased school participation = $3.50.
• Take up 75% when treatment was free; 18% under

cost-sharing.
Source: Miguel and Kremer 2004



Pre-deworming, areas of high hookworm infection in the
American South had lower school attendance

Source: Bleakley 2007

Following deworming, school attendance in these areas
surged and converged with attendance in other areas



Uninfected

Placebo

Treatment

Treated children improved in cognitive scores over
those who remained infected,

catching up to those who were uninfected

Source: Nokes, McGregor, and Bundy 1992

Infected



Children with higher intensity schistosome
infections experienced significantly greater

improvements in cognitive scores

Source: Nokes et al. 1999

treatment: above median intensity

treatment: below median intensity
placebo: below median intensity

placebo: above median intensity



The longer the deworming and school health
treatment, the greater the improvements in

skills for following instructions and the
quicker mastery of the skills

Source: Grigorenko et al. 2007



Highly prevalent conditions affect school-age
children’s health and education

Prevalence Total cases
(millions)

IQ points
lost per

child

Lost years of
schooling
(millions)

Worms 30% 169 3.75 201

Stunting 52% 292 3 284

Anemia 53% 298 6 524

Source: Jukes et al. 2008



Externalities



With mass school-based deworming,
adult worm burden also fell by nearly 50%

Source: Bundy et al. 1990
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Spillovers in Kenya resulted in a 23% reduction in
moderate-to-heavy worm infections among  children

in schools not directly receiving deworming

Project schools
1 deworming in 1998-2003

2 deworming in 1999-2003

3 deworming in 2001-2003

Source: Miguel and Kremer 2004; Miguel 2011



School-based deworming resulted in spillovers
for younger children, including improvements in
cognitive performance equivalent to half a year

of schooling.  Effects were twice as large
for children with siblings in school.

Source: Ozier 2010



Long run benefits
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Long-run Impacts:
Data and Measurement Strategy

• Kenya Life Panel Survey (1998-2009)

• 7,530 people in baseline deworming sample

• By 2007-2009 survey round, most 20-26 years old

• 85% effective tracking rate among those still alive

• Modest differences in treatment ~2.5 years of
add’l treatment, only 75 schools

Source: Baird et al. 2011



Long-run Impacts:
Health and Education

• Self-reported health improved, no significant BMI,
height changes

• Primary school participation, 1998-2001, increased
by 0.129 years (p<0.01)

• Years enrolled in school, 1998-2007, increased by
0.279 years (p<0.1)

• More grade repetition, not grade completion
• Test score mean effect increase by 0.1 s.d.  (p<0.1)

– includes 1999 test, passed primary school exam, and
2007-09 English test

– no cognitive gain on Raven’s matrix
Source: Baird et al. 2011



Long-run Economic Impacts

• As adults, treatment group ate 0.1 more
meals/day (p<0.01)

• Their neighbors also ate 0.08 more
meals/day (p<0.01)

• Work hours rose 12% (1.76 hours, p<0.10)
– Effect concentrated among those with positive

hours (2.4 hours/week, p<0.05)

Source: Baird et al. 2011



Disaggregating Economic Impact

• Look among wage earners, self-employed,
farmers

• Strongest effects among wage earners
– Work 5.2 more hours per week
– 0.5 fewer workdays missed each month due to poor

health (p<0.05)
– Earnings rose by 0.25 log points (p<0.01)
– Men triple employment in manufacturing

(9 p.p., p<0.01)
– Women do less casual labor, domestic services

(17 p.p., p=0.11)

Source: Baird et al. 2011



Average adult earnings rose by approximately
21 to 29% as a result of deworming

Source: Baird et al. 2011



Areas of the American South with high pre-
eradication hookworm saw faster growth in income

Source: Bleakley 2007

Children treated for worms were 15% more likely
to be literate and earned 25% more as adults



Externalities

• Positive, large and statistically significant local
spillovers in terms of both meals eaten (0.080,
p<0.01) and labor supply for those with positive
hours (2.75 hours/week, p<0.05).

• Deworming creates an estimated 20% increase
in labor earnings for wage earners within 6km
(0.199, p=0.22 )

Source: Baird et al. 2011



Returns

• Depends on assumptions, but estimated social financial
rate of return is around 75% per year treating increased
hours as gain in endowment

• Externality benefit alone sufficient to justify full subsidy

Worms at Work 30



Conclusions
• Deworming is cost efficient
• Other externalities may enhance this

further (eg impacts on HIV, malaria)
• Important long run gains may not show

up in measureable benefits for health or
education

• Current large MDA programs (LF,
trachoma, oncho) are an opportunity to
explore long run benefits for these NTDs




