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Estimates of the annual mean falcipanum parasite rate in two 1o ten
year olds (PIPR, ,,), within the spatial limits of stable transmission, stratified into four levels of risk.
Areas of no risk and unstable risk (PfAPI < 0.1%.) are also shown.
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Motivating Questions

» Devastating burdens of Malaria

» Substantial progress in putting the best efforts
— with advanced technologies,
— Increased amount of funding, and
— evidence-based intervention policy adoptions

e Variations in achieving the expected outcome
across countries



Contexts Matter?

hy do some countries with the same
technologies and evidence-based policy
programs achieve its goals while others don't:

How can we explain that adoption of the
same policies produce varying degree of
success across countries?
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The WHO Building Blocks Health
Systems Framework

SYSTEM BUILDING BLOCKS

SERVICE DELIVERY

HEALTH WORKFORCE

INFORMATION

MEDICAL PRODUCTS, VACCINES & TECHNOLOGIES

FINANCING

LEADERSHIP / GOVERNANCE

ACCESS
COVERAGE

=)

QUALITY

SAFETY

OVERALL GOALS / OUTCOMES

IMPROVED HEALTH (LEVEL AND EQUITY)

RESPONSIVENESS

SOCIAL AND FINANCIAL RISK PROTECTION

IMPROVED EFFICIENCY

Building blocks serve 1) to define desirable attributes of what a health system i
supposed to accomplish, 2) to provide a means of defining WHO priorities anc
help to identify gaps in WHO support.
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Sporadic Evidences

Political capacity of Indian states lowers infant
mortality in low and middle income states
(Swaminathan and Thomas, 2007)

Weak link between public spendinfg and health
outcomes can be explained by differences in
government effectiveness and corruption across
countries (Rajkumar et al., 2008)

‘Achieving the dramatic and permanent declines In
mortality envisioned by the Millennium Development
Goals is doubtful unless governments shift their
attention to the institutional factors that affect
performance in the health sector” (Lewis, 2006)

Without institutional capacity and human resources,
Eno%re money for health may actually do harm (Hsiao,
/)



Health spending and infant
mortality

Filmer and Pritchett (I999): the share of GDP devoted to public
health care spending explained less than I percent of variation In
Infant or under-5 mortality across all countries with available data

in 1990.

Other studies have also found health care spending indicators to
be remarkably weakly associated with mortality changes.

Corruption, weak administrative capacity, misallocation of the
funds spent, and redundancy between public and private
health care spending may be among the reasons for the
apparently weak cross-national association between public health
care spending and mortality levels. (Filmer, Hammer, and Pritchett
2000; Filmer, Hammer, and Pritchett 2002; Nelson 2007.))



Table 2

Relationship between mortality and public expenditures on health, controlling for non-health policy factors (1990)°*

Dependent varable

1

MUnder-5 mortality rate (In)

2

3

[nfant mortality
rate (In)

Under-3 mortality
rate (In)

World Bank

SID data-under-3

mortality

4

3

6

" v
cop o

Public expenditures on health
{In of share of GDP)

0OLs

(TR RN
L4

Median® regression

LAT0 4 58y
A L

Two-stage least
squares
i} 1]

0,135 (1.78)

~0.09 (0.677)

0197 (0.742)

Two-stage least

squares
B (J}

0OLS

LS00 (0 9wy
h) L

OLS

sl Al2 12
A L4

~0.078° (0243)

0,073 (092)

Female education
Income inequality

Predominantly Muslim

Ethno-linguistic
fractionalization
Percentage Urban
Tropical country

Access to safe water

Additional variables

RSquared

0093 (3.59)
0,008 (1.28)
0450 (3.18)
0549 (343)

0.001 (0.459)
0031 (0.549)

~0.001 (0.606)

0076 (1.63)
0.010 (0.911)
0,265 (0.803)
0,303 (1.04)

0.001 (0.190)
0038 (0.183)
0001 (0.140)

—0.091 (2.90)
0,008 (1.17)
0,446 (2.91)
0.54 (2.90)

0,001 (0.219)
~0.059 (0.619)
0,001 (0.39)

—0.061 (1.63)
0.004 (0.603)
0.104 (0.644)
0343 (1.64)

0.001 (0.359)
~0.165 (142)
~0.003 (0.753)

~0.102 (403)
0.012 (2.26)
0.408 (3.13)
0.625 (4.14)

0.003 (1.12)
~0.006 (0.063)
—0.003 (1.16)

~0.008 (39)
0.14 (28)

0001 (0.23)

0001 (0.23)

Dummy variables for region and a constant term. Dummy vanables for when female education, income inequality, ethno-linguistic
fractionalization, or access to safe water are missing (in these cases the variable itself is set to zera).

0.9469

0.7839

0.9465

0.9361

0.9454

0.923

Number of obs. 98 100 98 98 104 19

* Countries with largest influence on parameter vector in OLS case and hence dropped are for columns (1) and (3) Zaire and Korea (South), for column (4) Israel and Turkey,
for column (3) Rwanda and Korea (South).

" The R-Squared in column 2 is the pseudo R-Squared calculated as 1 minus the ratio of the sum of absolute deviations from the predicted median to those from the actual me-
dian.

® Instruments are, neighbors public health spending, neighbors military spending, whether or not the country’s main export is oil, years since 1776 that the country has been
independent.

4 T-statistics derived from bootstrapping with 100 iterations,
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/ Technical Feasibility

“Can cumment tools be deployed and sustained af sufficientiy
high coverage levels to interrupt malaria fransmission within
an acceplable penod of time and prevent it from
rewstablishing#°

Mathematical Modeling

INFUTS
Parasita Prevalance (PIPR)
Entomaological Inoculation Rates (EIR)
Clinical Incidence
Populaticn movement (Immigration, Surveys, Mobile
Phone Data, ...}

. .

KEY METRICS
Transmission Potantial (Recepfivify)
== Ry : Bas'c Reproductive Number
== Ry Controlled Reproductive Number
Importation Rate (Vidnerabilify)
== 8. # non-=local infections 000 vaar

8

OUTPUTS
Coverage levels required to reduce Re = 0.5
Time to elimination for diffarent levels of R
Probability of resurgence for different scenarios
combining Re-reducing measuras [ITHNs, IRS) with
survelllance {PCD, ACD, border scraening).

/_ Financial Feasibility

“Whal is the cost fo achieve and maintain eliminalion
given the gperational and technical requirements?”

- /

Dperational Feasibil \

“Is it possible lo creale a national arganizalion which
will carry out the programme reguired to achieve and
maintain efmination as defined by the technical
feasibilify assessmenf#"

Describe key factors that will influence whether
technical thresholds can be achieved.

Identify potential barners that must be overcome
to enable scale=up to required levels.

Discuss gualitative issues related to ensuring a
sufficiently supportive opsrational environment.

1. Estimate ard compara cost over time of the
differant scanarios,

2. Compars thess estimates to the cost of
irdefinite contrel,

3. Discuss potantial mechanisms o sustainably
finance elimination or indafinite contral,

Figure 1 Framework for assessing the feasibility of malaria elimination. Technical feasibility identifies requirements far achieving and
maintaining elimination under different scenarios, aperational feasibility imwohes the administrative and programmatic capacity ta meet thase
requiremnents, ard financial feasibility examines the costs inwakead, Unrealistic aperational expectations andsar prahibitivele high costs weill require
cansidering ather technically feasible scenarios that <an be achisved given aperational ar financial limitations.,




“Operational Capacity”

» “an estimate of the applicability, in time
and space, of technical methods under
existing geographical, social, and climatic
conditions”

* “a government’s potential to develop the
organizational structure required to carry
out a national anti-malaria programme.”

(Source: World Health Organization. WHO
Expert Committee on Malaria: fifteenth report
Geneva. 19/71))



— Administrative problems were noted to constitute
‘insurmountable obstacles for malaria eradication in
many developing countries” (Gabaldon 1969, pg.
642).

— “governance,’(Holmberg, Rothstein, & Nasiritousi,
2009; Lewis, 2006),

— "operational constraints’(Moonen, Cohen, Tatem,
et al., 2010;: Moonen, Cohen, Snow, et al., 2010;
Tatem et al., 2010) or

— “contextual constraints to scaling-up” (Hanson,
Ranson, Oliveira-Cruz, & Mills, 2003) that may
mediate the performance of the health intervention
programs




Governance Indicators

Voice and Accountabillity

Political Stability and Absence of
Violence

Government Effectiveness
Regulatory Quality

Rule of Law

Control of Corruption
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|2 HE HS 5= X E(Keefer & Knack, 1997)
A CH &t at Helel =toj:
= 80HELH: Ol HHF & &2 MEZO0| CiTt 2EHAEE See=E S5 &2
O| A=k0f| CHot 7 EH3E A=
— 0HELMN: /R Ed= e MEH 278k &4 g0 =5t A0 &
A CH A B Q|7 =tClj(La Portal, et al., 1999; Doig, 1995; Jeffries, 1993;
Alensina & Weder, 1999; Reno, 1997; Keefer & Knack, 1997).
=2 859 i =52 SE5H7| flohiA +MAEQ X5 E 8517 A%
(La Porta, et al., 1999; Alesina & Weder, 1999; Keefer & Knack, 1997;
Davis & Hayes, 1993).
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