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Introduction to Implementation Science
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It takes 17 years to turn 14 percent of original 
research to the benefit of patient care
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The “Know-Do” Gap: MDG 4 – Under 5 
Mortality

Under 5  mortality Preventable

Lancet 2005; 365:1147
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The Know-Do Gap: MDG 5 -- Maternal mortality is nearly 
entirely preventable



6

The know-do gap: Obesity and diabetes are largely 
preventable

The global obesity epidemic is leading to skyrocketing rates of 

diabetes, CVD, cancer in the US and worldwide

•Diabetes accounted for a full 12% of health expenditures in 

2010 (Zhang P,  Diabetes Res Clin Pract; 2010).

•60% of diabetes can be prevented by eliminating obesity 

(Hu et al., N Engl J Med, 2001)

•Lifestyle intervention trials have reduced diabetes incidence 

by 58% (US ), 29% (India), 42% (China).
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“A systematic, scientific approach to ask and 
answer questions about how to get ‘what works’ 

to people who need it with greater speed, fidelity, 
efficiency, quality and relevant coverage”

“The scientific study of programs and interventions which promote the systematic uptake of 
clinical research findings and other evidence-based approaches into routine clinical practice 
and public health policy, hence improving the quality (effectiveness, reliability, safety, 
appropriateness, equity, efficiency) of health care.”

“Implementation science is about determining what works, in real-life full-scale settings.”
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The implementation pipeline

efficacy 

effectiveness and cost-effectiveness 

implementation 

dissemination
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Features of Implementation and Dissemination Science 
Research

3 types of research with unique features, designs, and 
objectives

• Theory-driven

•Mixed methods

•Adaptation vs. Fidelity

•Contextual (?when? ?where?) vs. External validity

• Economic evaluation/cost-effectiveness

• Sustainability

•Diffusion (network science)
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The Impact of PEPFAR PMTCT 
Funding on Infant Mortality and 
Antenatal Care in Kenya

A quasi-experimental evaluation 

10
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Background

• PEPFAR : the U.S. President’s 
Emergency Plan for AIDS Relief 

• PMTCT:  Prevention of mother-to-
child transmission of HIV 

• Kenya has been a PEPFAR-focus 
country since 2004.

• PEPFAR has invested over $240 
million dollars in PMTCT programs 
in Kenya since 2004

Source: PEPFAR Dashboards 
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Note:  10-year mortality rates come KDHS reports.  

PEFPAR funding has coincided with a drastic decrease in infant mortality

2003 2008 20142008 2014
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Study Design:  A dose-response model

• Quasi-experimental design 

• Continous generalization of a 
difference-in-difference study

• Based on the principle that if a causal 
relationship exists, a higher “dose” of 
the exposure should lead to a 
stronger effect

• Dose-response models do not need 
to be linear!
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Exposure: PEPFAR funding for PMTCT

▪ Country Operational Plans 
(COPs)
▪ Submitted annually by all 

PEPFAR implementing partners

▪ Describe planned expenditures

▪ Disaggregated by activity, 
including PMTCT

▪ PMTCT funding allocated to 
provinces based on narrative 
details in the COPs

▪ Used to calculate annual per 
capita funding and cumulative 
per capita funding
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Outcomes

▪ Data on individual outcomes came 
from two nationally-representative, 
cross-sectional surveys: 

▪ Kenyan Demographic and Health 
Survey (KDHS) 

▪ Kenyan AIDS Indicator Survey 
(KAIS)

▪ Use similar methodology and identical 
or near-identical wording for many 
HIV/AIDS questions

▪ Also gather additional demographic 
and socioeconomic data

Sample pages from DHS and KAIS surveys
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Outcomes

HIV testing at ANC
• Receiving HIV counselling, testing, and test results as part of antenatal care
• N=21,048 mothers who gave birth ≤5 years before the interview date

Neonatal mortality
• Death within the first 30 days of life
• N=37,616 children born 1-60 months prior to the interview date

Infant mortality
• Death within the first year of life
• N=30,424 children born 12-60 months prior to the interview date
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Annual per-capita 
Funding for PMTCT

• Not associated with infant 
mortality in the year of funding 
allocation

• A $0.33 increase was associated 
with:

• a 11% (95% CI: 1-21%) 
reduction in infant mortality 
after a 1-year lag 

• a 12% (95% CI: 0-22%) 
reduction in infant mortality 
after a 2-year lag

18

Infant mortality
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Cumulative per-capita 
Funding for PMTCT

• A $0.83 increase was 
associated with a 31% 
reduction in infant 
mortality (95% CI: 11-46%) 
in the year of funding 
allocation.

• Association became weaker 
after subsequent lags
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Infant mortality
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Annual per-capita 
Funding for PMTCT

• Not associated with HIV 
testing at ANC in the year 
of funding allocation or 
when using a 1- to 2-year 
lag

• With 3-year lag, a $0.33 
increase was associated 
with a 6% increase (95% 
CI: 2-10%) in HIV testing 
at ANC 

20

HIV testing at ANC
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Cumulative per-capita 
Funding for PMTCT

• Not associated with HIV testing at 
ANC in the year of funding 
allocation 

• A $0.83 increase was linearly 
associated with:

• 6% increase in HIV testing at 
ANC after a 1- and 2-year lag 
(95% CIs: 3-9% and 2-9%, 
respectively) 

• a 42% (95% CI: 26-59%) 
increase in testing after a 3-
year lag

21

HIV testing at ANC
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• Not associated with 
annual per-capita 
funding

• Not associated with 
cumulative per-capita 
funding

22

Neonatal mortality
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Delayed Effects of Annual Funding
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Annual per capita funding was not
associated with health outcomes in the 
year of allocation but became beneficial 
at later lags 

Full impact of funding may not be 
observable for several years

Lagged effect may reflect:
• Logistical delays in transferring PEPFAR 

funds to implementing partners and 
local PMTCT programs

• Biologic realities of the outcomes of 
interest

Donors and program evaluators 
may wish to consider both logistic 
and biologic factors when defining a 
time horizon for program 
evaluations 
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Summary: Main findings

PEPFAR funding for PMTCT was associated with reduced infant 
mortality and increased HIV testing at ANC in Kenya. 

Our findings are best interpreted as the effect of living in a province 
that receives a given level of PEPFAR funding and would likely 
underestimate the benefits of interacting directly with a PEPFAR-
funded PMTCT program.
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