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Investing	in	health	for	economic	development1
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Major	improvements	in	health	and	economic	development1

The	global	under-5	mortality	rate	reduced	by	53%	in	the	past	25	years	
(from	90.6	to	42.5	per	1000	live	births)

The	global	maternal	mortality	rate	reduced	by	43.9%	in	the	past	25	years	
(from	385	to	216	per	100,000	live	births)

Mortality	related	to	HIV,	Tuberculosis	and	Malaria	declined	by	30-60	percent
(depending on	the	disease)	between	2000	and	2015
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A	new	framework	of	action1

2000-2015

2016-2030
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Ensuring	sustainability	through	horizontal	programs1
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1 Challenges	for	investing in	horizontal	interventions

Lancet Global Health 2035 Commission on Investing in Health

« Achieving convergence in global health by 2035 (…) will
only be possible if the very large “delivery gap” can be
closed—that is, the gap between the interventions known
to be effective and what is actually being delivered. »

« When assessments of delivery do occur, they are often narrow
studies of the cost-effectiveness of a single intervention rather
than the complex set of them required to deliver value to
patients and their families »

J. Kim, P. Farmer, M. Porter (2013) The lancet



Building	a	platform	for	HSS	research
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Lowest health expenditure in	the	world	
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Challenges	and	opportunities in	Madagascar2



Video link

The	health	care	organization	PIVOT	2



A	platform for	health system	strengthening2



PIVOT	intervention Data	collection
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A	platform for	health system	strengthening
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2014

• Referral	network

• User	fee	exemptions

• Facility	Renovations

• Medical	staff	hires	

• Baseline	population	
survey

• Internal	PIVOT	data

• MoH HMIS	data	

• Facility	Assessments

2015

• Referral	network

• User	fee	exemptions

• Facility	Renovations

• Medical	staff	hires	

• Medical	trainings	

• Malnutrition	program	
(1ary	&	2ary	level)

• Support	to	IMCI	

• Internal	PIVOT	data

• MoH HMIS	data	

2017

• Internal	PIVOT	data

• MoH HMIS	data

• Facility	Assessments

• Project-driven	data

• Referral	network

• User	fee	exemptions

• Facility	Renovations

• Medical	staff	hires	

• Medical	trainings	

• Malnutrition	(1ary,2ary	
&	community	level)

• Support	to	IMCI	

• Community-level	
care	(expansion)

• Tuberculosis	program

2016

• Follow-up	population	
survey

• Internal	PIVOT	data

• MoH HMIS	data	

• Project-driven	data

• Referral	network

• User	fee	exemptions

• Facility	Renovations

• Medical	staff	hires	

• Medical	trainings	

• Malnutrition	program	
(1ary	&	2ary	level)

• Support	to	IMCI	

• Community-level	care

2018

• Follow-up	population	
survey

• Internal	PIVOT	data

• MoH HMIS	data

• Project-driven	data

• Referral	network

• User	fee	exemptions

• Facility	Renovations

• Medical	staff	hires	

• Medical	trainings	

• Malnutrition	(1ary,2ary	
&	community	level)

• Support	to	IMCI	

• Community-level	
care	(expansion)

• Tuberculosis	program
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The	situation	when PIVOT	started (2014)2

Miller	et	al.	(2017)



Garchitorena	et	al.	(2017)

Impact	evaluation of	two user-fee exemptions2



Impact	evaluation of	two user-fee exemptions

PAUSENS	program	characteristics
ü Since	February	2014	at	all	CSBs	2	in	the	

district
ü Target:	children	<5	&	pregnant	women	

of	the	whole	185,000	district	population
ü Reimbursement of	all	medical	visit	costs

PIVOT	program	characteristics
ü Since	October	2014	at	4	PIVOT	

supported	CSBs	
ü Target:	all	patient	in	the	catchment	

population	(1/3	of	185,000	district	
population)

ü Reimbursement of	40	essential	meds	
and	20	consumables

2

Garchitorena	et	al.	(2017)



Impact	evaluation of	two user-fee exemptions2

Garchitorena	et	al.	(2017)
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Composite	coverage index

Child	received all	vaccines

Oral	rehydration therapy for	diarrhea

Care	seeking for	fever

Care	seeking for	ARI

Antenatal care	(1+	visits with skilled provider)

Antenatal care	(4+	visits with skilled provider)

Birth delivered at	Health Facility

Birth delivered by	c-section

Postnatal	care	(within 48h	with skilled provider)

Care	seeking for	illness of	a	household member

1 Changes	in	coverage:	catchment	vs.	rest	of	Ifanadiana112



1 Changes	in	healthcare	utilization114

Pivot-supported CSB2 Not	supported CSB2
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Changes	in	child	mortality12



Changes	in	coverage:	spatial	distribution	(children)1

2014 2016

2



Innovation,	field	research	&	planetary	health



Driving innovation	in	global	health

Field	testing of	frugal	technologies	for	disease surveillance	and	diagnosis

3



Lymphatic	filariasis	research:	

(1) Measure	point	prevalence	of	Lymphatic	Filariasis	in	Ifanadiana

(2) Transmission	Assessment	Survey	in	3	other	districts

Supporting research on	neglected diseases3



Setting	the	stage	for	a	Planetary Health research agenda

1.	Determinants	of	vector	
dynamics

1.1	Entomological	
identification	&	infection

1.2	Satellite	&	climate	
data	

1.3	Statistical	modelling	
of	vector	dynamics

2.	Drivers	of	malaria	
spatio-temporal	patterns

2.1	Human	disease	data	
collection	

2.2	Socio-economic	data	
collection

3.3	Statistical	modelling	
of	transmission	risk3.	Coupled	transmission	models

3.1	Mathematical	model	
development

3.2	Integration	in	routine	
monitoring	and	evaluation

Geography Climatic Land	useEconomicHealth

IMPACT
Prediction	of	malaria	risk	in	Ifanadiana

Development	of	early	warning	system	for	NGO	activities
Information	on	best	strategies	for	local	malaria	control

3



The	role	of	PIVOT	in	E2M2



1 So	why is PIVOT	interested in	supporting E2M2?114
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Fig. 1: A partnership between the Ministry of Health and PIH is strengthening health systems in three rural districts: Southern
Kayonza (hospital completed in 2007), Kirehe (hospital completed in 2009), and Butaro (hospital completed in 2011). The
health system strengthening is integrated across three levels of health care: village (CHWs), sectors (health centers), and district
(hospitals).

Partners in Health is a non-governmental health care organization that focuses on supporting governments to
provide health care to under-served communities. In 2005, PIH was invited by the Government of Rwanda (GoR)
to support the implementation of a model health care system in the Southern Kayonza and Kirehe districts of
RwandaÕs impoverished Eastern Province, where the U5 mortality rate was 233/1000 (17), and later to expand
this program to the Burera district of the Northern province (Figure 1). The partnership has since completed the
construction of three district hospitals. In addition to providing resources and services that strengthen the district
hospitals and their satellite health centers, PIH has developed and supported a network of trained and compensated
community health workers who visit every household at least once per month. The three district hospitals support
over 30 health centers, 9 of which are now fully capacitated. By 2015, 25 health centers will be operating at
full capacity. With over 800 full-time employees, in addition to supporting many more MoH staff, and over 3000
trained and compensated community health workers, PIH is now the largest nongovernmental health care provider
in Rwanda. Children who were born when PIH finished constructing its first hospital in Southern Kayonza are
now entering primary school, offering us a rare opportunity to measure changes in child development in real time.
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Fig. 2: A difference-in-differences analy-
sis indicates that the under-five mortality
rate between 2005 and 2010 dropped sig-
nificantly more in the PIH catchment area
compared to the rest of rural Rwanda

We have established a robust research infrastructure within this clinical
care setting that has supported a number of completed and ongoing re-
search projects with major input from members of our team. These include
evaluations of the flagship ART program (18; 19; 20; 21; 22; 23; 24). We
have also conducted population based surveys of 1400 households to sup-
plement the national 2010 DHS in our region. We have merged these data
with the national DHS data of 12,540 households and have used this com-
bined data set to 1) estimate the difference in differences in U5 mortality
between 2005 and 2010 in our region compared to other rural areas (Fig-
ure 2 ) 2) develop a child health index using principal components analysis
of major child health indicators, and 3) assess the impact of a household
wealth index on the child health index (Figure 3).

AIM 1: THE THEORETICAL MODEL
We aim to develop coupled epidemiological-economic models that build
on two robust and compatible modeling traditions in infectious disease epidemiology and economics. For heuristic
purposes in this section, we present a general framework with a single disease in an age-structured population.
This age-structured approach provides a basis for explicitly incorporating child development in the study design
and empirical analysis in subsequent sections.

Epidemiological Model. Consider a compartmentalized infectious disease system of a serially reinfecting pathogen,



1 The	longterm goal…114
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