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Health



Heath and Public Health Policy 
Introduction
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¨ This is a huge topic of research

¨ Connection to development economics:
¤ Health affects one’s ability to 

n Work (direct effect on productivity)
n Go to school (accumulate human capital)

¤ So there are development economists that focus on this 
area

¤ Also a lot of people who are public health researchers 
study poor countries 
n Hard to tell these people apart, and they often work 

together



Some Broad Challenges and Areas of 
Research 
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¨ Infectious diseases
¤ Ways to expand use of known technologies (bed nets, 

boiling water, etc.)
¤ Effects of intestinal worms

¨ Nutrition and Food Security
¤ Effects of policies (example: cash transfers) on health 

measures related to food
¨ Sanitation

¤ How to expand sanitary practices
¨ Many others!



Background: Focus on Sanitation
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¨ Sanitation is often a challenge in poor countries
¤ Water infrastructure cannot preserve purity of water and 

carries pathogens
¤ Modern sewage infrastructure not present

n Use of pit latrines is common
n Defecating in rivers, ponds, and other sources of drinking water is 

common
¤ Sinks with soap and water are not common 

n Effective hand washing is less common 
¤ Sewage storage is often rudimentary

n Sometimes pits close to population centers (insects can carry 
pathogens from pits easily to population centers)

n Ground not treated, allowing toxins to seep into the groundwater
¤ Close human proximity to animals and animal waste
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Straightforward Solutions
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¨ Some of this requires large infrastructure investment
¤ Sewage and sinks, etc.

¨ BUT much of this is behavior change that is relatively 
low cost
¤ Boil water or add diluted chlorine
¤ Spatial separation of human and animal habitation
¤ Spatial separation between human habitation and 

agricultural areas that use human waste fertilizer
¤ Moving latrines away from water sources
¤ Moving human waste away from homes and water sources
¤ No defecating in drinking water sources



Consequences and Motivation for 
Miguel and Kremer (2004)
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¨ Intestinal worms are transmitted easier due to the 
lack of sanitation
¤ Hookworm – walking barefoot on contaminated soil
¤ Roundworm/whipworm/Schisto – ingesting fecal matter

¨ Wide Impacts:
¤ Hookworm/roundworm affect 1.3 billion people
¤ Whipworm affects 900 million people 

¨ Worry that related ailments leads to poor
performance in school and school attendance
¤ Motivation for Miguel and Kremer (2004)



Easy Solution and Evidence Base
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¨ Administer “deworming” medication en masse
¤ Cheap (40 cents per person), generally safe and extremely 

effective 
¨ Hypothesis that symptoms from intestinal worms are 

holding people back from being productive (missed 
work, missed school, etc.)

¨ As of 2004, the experimental literature was flawed
¤ Did not account for externalities

n Why would this matter?

¤ Generally only focus on cognitive performance
¤ Based on bad data 



Experimental Design
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¨ January 1998: 75 Schools in Busia, Western Kenya 
chosen
¤ Group 1: 25 schools received free deworming 

medication in 1998 and 1999 (always treated)
¤ Group 2: 25 schools received free deworming

medication in 1999 (control in 1998, treated in 1999)
¤ Group 3: 25 received treatment in 2001 (always 

control)



Basic Results w/o Accounting for 
Externalities
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TABLE V
JANUARY TO MARCH 1999, HEALTH AND HEALTH BEHAVIOR DIFFERENCES BETWEEN GROUP 1

(1998 TREATMENT) AND GROUP 2 (1998 COMPARISON) SCHOOLSa

Group 1 Group 2 Group 1 – Group 2

Panel A: Helminth Infection Rates
Any moderate-heavy infection, January–March 1998 0!38 – –
Any moderate-heavy infection, 1999 0!27 0!52 −0!25***

(0!06)
Hookworm moderate-heavy infection, 1999 0!06 0!22 −0!16***

(0!03)
Roundworm moderate-heavy infection, 1999 0!09 0!24 −0!15***

(0!04)
Schistosomiasis moderate-heavy infection, 1999 0!08 0!18 −0!10*

(0!06)
Whipworm moderate-heavy infection, 1999 0!13 0!17 −0!04

(0!05)

Panel B: Other Nutritional and Health Outcomes
Sick in past week (self-reported), 1999 0!41 0!45 −0!04**

(0!02)
Sick often (self-reported), 1999 0!12 0!15 −0!03**

(0!01)
Height-for-age Z-score, 1999 −1!13 −1!22 0!09*

(low scores denote undernutrition) (0!05)
Weight-for-age Z-score, 1999 −1!25 −1!25 −0!00

(low scores denote undernutrition) (0!04)
Hemoglobin concentration (g/L), 1999 124!8 123!2 1!6

(1!4)
Proportion anemic (Hb < 100g/L), 1999 0!02 0!04 −0!02**

(0!01)

Panel C: Worm Prevention Behaviors
Clean (observed by field worker), 1999 0!59 0!60 −0!01

(0!02)
Wears shoes (observed by field worker), 1999 0!24 0!26 −0!02

(0!03)
Days contact with fresh water in past week 2!4 2!2 0!2

(self-reported), 1999 (0!3)

aThese are averages of individual-level data for grade 3–8 pupils; disturbance terms are clustered within schools.
Robust standard errors in parentheses. Significantly different than zero at 99 (***), 95 (**), and 90 (*) percent confi-
dence.

Obs. for parasitological results: 2328 (862 Group 1, 1467 Group 2); Obs. for hemoglobin results: 778 (292 Group 1,
486 Group 2); Obs. for 1999 Pupil Questionnaire health outcomes: 9,102 (3562 Group 1, 5540 Group 2 and Group 3).

Following Brooker, Miguel, et al. (2000), moderate-to-heavy infection thresholds for the various intestinal
helminths are: 250 epg for S. mansoni, and 5,000 epg for Roundworm, both the WHO standard, and 750 epg for
Hookworm and 400 epg for Whipworm, both somewhat lower than the WHO standard. Kenya Ministry of Health of-
ficials collected the parasitological data from January to March 1998 in Group 1 schools, and from January to March
1999 in Group 1 and Group 2 schools. A random subset of the original 1998 Group 1 parasitological sample was resur-
veyed in 1999. Hb data were collected by Kenya Ministry of Health officials and ICS field officers using the portable
Hemocue machine. The self-reported health outcomes were collected for all three groups of schools as part of Pupil
Questionnaire administration.



Accounting for Externalities
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Health education had a minimal impact on behavior, so to the extent the
program improved health, it almost certainly did so through the effect of an-
thelmintics rather than through health education. There are no significant dif-
ferences across treatment and comparison school pupils in early 1999 in three
worm prevention behaviors: observed pupil cleanliness,22 the proportion of
pupils wearing shoes, or self-reported exposure to fresh water (Table V).

4. ESTIMATION STRATEGY

4.1. Econometric Specifications

Randomization of deworming treatment across schools allows estimation
of the overall effect of the program by comparing treatment and comparison
schools, even in the presence of within-school externalities.23 However, exter-
nalities may take place not only within, but also across schools, especially since
most people in this area live on their farms rather than being concentrated in
villages, and neighbors (and even siblings) often attend different schools since
there is typically more than one primary school within walking distance. Miguel
and Gugerty (2002) find that nearly one-quarter of all households in this area
have a child enrolled in a primary school which is not the nearest one to their
home. We estimate cross-school externalities by taking advantage of variation
in the local density of treatment schools induced by randomization. Although
randomization across schools makes it possible to experimentally identify both
the overall program effect and cross-school externalities, we must rely on non-
experimental methods to decompose the effect on treated schools into a direct
effect and within-school externality effect.

We first estimate program impacts in treatment schools, as well as cross-
school treatment externalities:24

Yijt = a+β1 · T1it +β2 · T2it +X ′
ijtδ+

∑

d

(γd ·NT
dit)+

∑

d

(φd ·Ndit)(1)

+ ui + eijt %

neighboring region of Western Kenya reported eating soil daily. Given the average amount of
soil children were observed eating daily, and the measured mean iron content of soil in this area,
Geissler et al. conclude that soil provides an average of 4.7 mg iron per day—over one-third of
the recommended daily iron intake for children. Unfortunately, geophagy could also increase
exposure to geohelminth larvae, promoting reinfection.

22This also holds controlling for initial 1998 levels of cleanliness, or using a difference-in-
differences specification.

23Manski (2000) suggests using experimental methods to identify peer effects. Other recent
papers that use group-level randomization of treatment to estimate peer effects include Duflo
and Saez (2002) and Miguel and Kremer (2002). Katz, Kling, and Liebman (2001), Kremer and
Levy (2001), and Sacerdote (2001) use random variation in peer group composition to estimate
peer effects.

24For simplicity, we present the linear form, but we use probit estimation below for discrete
dependent variables.

Treated in 1998

Treated in 1999 

Total number of 
students within 
distance 𝒅 of school 
𝒊

Total number of students 
within distance 𝒅 of 
TREATED school 𝒊

¨ The 𝜸𝒅 estimates will produce give 
the effect of having more treated 
students around you at certain 
distances from the treated school



Results
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TABLE VII
DEWORMING HEALTH EXTERNALITIES WITHIN AND ACROSS SCHOOLS, JANUARY TO MARCH 1999a

Any moderate-heavy Moderate-heavy Moderate-heavy
helminth infection, 1999 schistosomiasis infection, 1999 geohelminth infection, 1999

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Indicator for Group 1 (1998 Treatment) School −0!25*** −0!12* −0!09 −0!03 −0!02 −0!07 −0!20*** −0!11** −0!03

(0!05) (0!07) (0!11) (0!03) (0!04) (0!06) (0!04) (0!05) (0!09)
Group 1 pupils within 3 km (per 1000 pupils) −0!26*** −0!26*** −0!11 −0!12*** −0!12*** −0!11** −0!12* −0!12* −0!01

(0!09) (0!09) (0!13) (0!04) (0!04) (0!05) (0!06) (0!07) (0!07)
Group 1 pupils within 3–6 km (per 1000 pupils) −0!14** −0!13** −0!07 −0!18*** −0!18*** −0!27*** 0!04 0!04 0!16

(0!06) (0!06) (0!14) (0!03) (0!03) (0!06) (0!06) (0!06) (0!10)
Total pupils within 3 km (per 1000 pupils) 0!11*** 0!11*** 0!10** 0!11*** 0!11*** 0!13*** 0!03 0!04 0!02

(0!04) (0!04) (0!04) (0!02) (0!02) (0!02) (0!03) (0!03) (0!03)
Total pupils within 3–6 km (per 1000 pupils) 0!13** 0!13** 0!12* 0!12*** 0!12*** 0!16*** 0!04 0!04 0!01

(0!06) (0!06) (0!07) (0!03) (0!03) (0!03) (0!04) (0!04) (0!04)
Received first year of deworming treatment, when

offered (1998 for Group 1, 1999 for Group 2)
−0!06* 0!03** −0!04**

(0!03) (0!02) (0!02)
(Group 1 Indicator) ∗ Received treatment, when offered −0!14* −0!02 −0!10***

(0!07) (0!04) (0!04)
(Group 1 Indicator) ∗ Group 1 pupils within 3 km

(per 1000 pupils)
−0!25* −0!04 −0!18**

(0!14) (0!07) (0!08)
(Group 1 Indicator) ∗ Group 1 pupils within 3–6 km

(per 1000 pupils)
−0!09 0!11 −0!15
(0!13) (0!07) (0!10)

Grade indicators, school assistance controls, district
exam score control

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Number of observations 2328 2328 2328 2328 2328 2328 2328 2328 2328
Mean of dependent variable 0.41 0.41 0.41 0.16 0.16 0.16 0.32 0.32 0.32

aGrade 3–8 pupils. Probit estimation, robust standard errors in parentheses. Disturbance terms are clustered within schools. Observations are weighted by total school
population. Significantly different than zero at 99 (***), 95 (**), and 90 (*) percent confidence. The 1999 parasitological survey data are for Group 1 and Group 2 schools. The
pupil population data is from the 1998 School Questionnaire. The geohelminths are hookworm, roundworm, and whipworm. We use the number of girls less than 13 years old
and all boys (the pupils eligible for deworming in the treatment schools) as the school population for all schools.


