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SA1. Data Sources and Variable Definitions 

1.1 Health aid 

Two principal sources were used to estimate health aid over time: 1) the Organisation for 

Economic Co-operation and Development’s Creditor Reporting System (CRS), and 2) the 

Institute for Health Metrics and Evaluation’s Development Assistance for Health (DAH) 

database.  The CRS database contains data on all aid commitments and disbursements 

from Development Assistance Committee member nations.  The CRS contains 

information on over 2 million official development aid grants between 1973 and 2011.  

Data on the purpose and target of grants is frequently missing before 1980.  We parsed 

the CRS to identify grants that may be considered “health aid” using the following 

algorithm: 

1) Include if the “purpose name” field contains any of the following: 

Basic drinking water supply and basic sanitation 
Basic health care 
Basic health infrastructure 
Basic nutrition 
Basic sanitation 
Health education 
Health personnel development 
Health policy & admin. management 
Infectious disease control 
Malaria control 
Medical education/training 
Medical research 
Medical services 
Population policy and admin. mgmt 
Reproductive health care 
Social mitigation of hiv/aids 
Std control including hiv/aids 
Tuberculosis control 
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Family planning 
 
2) Include if “purpose name” does not contain any of the above, and “short description” 

or “long description” contain any of the following: 

Health 
Hospital 
Clinic 
 
3) Exclude if any of the following are also true: 

“Purpose name” is “Livestock” or “Debt forgiveness” 
“Sector name” is “Agriculture” 
“Short description” is “animal health” or "cattle health" 
 

Using this algorithm, we identified 243,017 health aid grants.  This approach enables an 

alternative identification of health aid to the CRS’s “Sector name” definition.  The 

advantage of our approach is that it does not rely on high-level classification that may 

miss important health grants and in addition may include grants with questionable 

relevance to health.  For example, it allowed us to determine that some but not all grants 

listed under the broad Sector categories of “Population Pol./Progr. & Reproductive 

Health” and “Water Supply & Sanitation” are health aid grants (whereas the health sector 

classification does not).  The table below (eTable SA 1) illustrates these issues in a 

comparison of our definition of health aid with alternative definitions. 

 



© 2013 American Medical Association. All rights reserved. 
 

eTable SA 1: Alternative Health Aid Definitions Compared with Preferred Study Definition 

Alternative health aid 

definition: 

A. Using only sector names 

“Basic Health” and “Health, 

General” 

B. Same as A and also sector 

“Population Pol./Progr. & 

Reproductive Health” 

Same as B. and also sector 

“Water Supply & Sanitation” 

Grant purpose names in 

alternative definition 

and not in study 

definition (3 most 

frequent) 

None 1 “Personnel dvpt: pop. & 

repro health” 

(Only 1) 

1. “Water resources 

policy/admin. Mgmt.” 

2. “Waste management/ 

disposal” 

3. “River development” 

Grant purpose names in 

study definition and not 

in alternative definition 

(3 most frequent) 

1. “Std control including 

hiv/aids” 

2. “Reproductive health care”

3. “Basic drinking water 

supply and basic sanitation” 

1. “Basic drinking water 

supply and basic sanitation” 

2. “Social mitigation of 

hiv/aids” 

3. “Emergency/distress relief”

1. “Social mitigation of 

hiv/aids” 

2. “Emergency/distress relief”

3. Food security 

programmes” 

Difference in 

disbursements (study-

alternative), million $: 

   

1990 53.8 21.1 -276.5 

2000 702.6 375.2 -1,304.3 

2010 11,503.7 2269.5 -3,927.3 



© 2013 American Medical Association. All rights reserved. 
 

Figure 1 in the main manuscript shows the time trends of all health aid from all donors 

for all purposes.   

While the CRS does not include donations from foundations, non-governmental 

organizations, and non-DAC countries, we favored using the CRS as the principal source 

of data for our analysis because of its long historical tail, consistent methodology, and 

detailed information. 

 

An alternative to the CRS is the DAH.  The DAH has collected and organized 

information from multiple data sources, including the CRS, into a consistent and 

comprehensive database of health aid from 1990 to 2010.  In another section of the 

Appendix we use the DAH to repeat many of the analyses presented with use of the CRS. 

 

1.2 Under-5 mortality 

Under-5 mortality is commonly represented using the 5q0 metric, the probability that a 

child born in a particular year will die before reaching age 5 per 1,000 live births.  

Consistent estimates of 5q0 are available from several sources.  United Nations Inter-

agency Group for Child Mortality Estimation (UN IGME).  Although the demographic 

approaches vary among the different sources, the overall and country-specific trends are 

similar.  An alternative data source – the Institute for Health Metrics and Evaluation 

(IHME) – yielded similar results. 
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1.3 Life Expectancy 

The data used for life expectancy estimations in this study are estimated by the United 

Nations World Population Prospects.  The World Bank harmonizes the data in the World 

Population Prospects to generate annual country estimates of total life expectancy, which 

we obtained for this analysis.  Estimates of life expectancy at birth in the World 

Population Prospects are generated using explicit demographic models tailored to each 

country’s available data, geography, epidemiology, and economic development. 

 

1.4 Other Variable Definitions 

We use a consistent set of variable definitions for all models: 

Health aid – the natural log of health aid 

Under-5 mortality – the probability per 1,000 live births of a child born dying before age 

five.  This metric was not converted.  Three first-difference observations were omitted 

from the final analysis: Rwanda between 1994 and 1993 (the year of the genocide); 

Rwanda between 1995 and 1994 (the year following the genocide); and Haiti between 

2010 and 2009 (the year of the Haiti earthquake).  These three observations are more than 

2.5 times greater the next closest first-difference, and more than 10 standard deviations 

from the first-difference mean.  

Other variables: gross domestic product per capita, taken from the World Bank, was log-

converted; urbanization measures the percentage of the population living in urban centers 

as defined by the United Nations World Urbanization Prospects and aggregated by the 
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World Bank; and total fertility rate represents the number of children that would be born 

to a woman on expectation based on current age-specific fertility rates. 
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SA2. Countries in aid quartiles by total health aid and by health aid per capita 

 eTable SA 2: Countries by total health aid quartiles, 2000 and 2010 

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

Algeria Marshall Islands Argentina Lebanon Albania Laos Afghanistan Mali 
Antigua and 
Barbuda 

Mauritius Armenia Macedonia, 
FYR 

Angola Kyrgyz 
Republic 

Bangladesh Mozambique 

Bahrain Oman Azerbaijan Mauritania Bolivia Lesotho Benin Nepal 
Barbados Panama Bosnia-

Herzegovina 
Micronesia, 
Fed. States 

Botswana Liberia Burkina Faso Nigeria 

Belarus Samoa Cape Verde Moldova Brazil Mexico Cambodia Pakistan 
Belize Sao Tome & 

Principe 
Central 
African Rep. 

Mongolia Burundi Morocco China Papua New 
Guinea 

Bhutan Saudi Arabia Colombia Paraguay Cameroon Myanmar Congo, Dem. 
Rep. 

Peru 

Chile Seychelles Congo, Rep. Serbia Chad Namibia Egypt Philippines 
Comoros Slovenia Cuba Solomon 

Islands 
Cote d'Ivoire Nicaragua Ethiopia Rwanda 

Costa Rica Trinidad and 
Tobago 

Djibouti Suriname Dominican 
Republic 

Niger Ghana Senegal 

Croatia St.Vincent & 
Grenadines 

Equatorial 
Guinea 

Swaziland Ecuador Sierra Leone Haiti South Africa 

Dominica Tonga Fiji Syria El Salvador Somalia India Sudan 
Grenada St. Lucia Gabon Tajikistan Eritrea Sri Lanka Indonesia Tanzania 
Iran Turkmenistan Gambia Timor-Leste Georgia Thailand Iraq Uganda 
Kiribati Uruguay Guinea-Bissau Togo Guatemala Ukraine Kenya Vietnam 
Libya Vanuatu Guyana Tunisia Guinea Uzbekistan Madagascar Zambia 
Malaysia Venezuela Jamaica Turkey Honduras Yemen Malawi Zimbabwe 
Maldives  Kazakhstan  Jordan    
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eTable SA 3: Countries by health aid per capita quartiles, 2000 and 2010 

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

Algeria Mauritius Angola Madagascar Afghanistan Honduras Bhutan Namibia 
Argentina Mexico Antigua and 

Barbuda 
Morocco Albania Iraq Botswana Nicaragua 

Bahrain Myanmar Azerbaijan Nepal Armenia Jordan Cape Verde Papua New 
Guinea 

Belarus Oman Bangladesh Nigeria Benin Kenya Djibouti Rwanda 
Brazil Panama Barbados Pakistan Bolivia Kyrgyz 

Republic 
Equatorial 
Guinea 

Samoa 

Chile Philippines Belize Paraguay Bosnia-
Herzegovina 

Laos Fiji Sao Tome & 
Principe 

China Saudi Arabia Cameroon Peru Burkina Faso Lebanon Gambia Senegal 
Colombia Slovenia Congo, Dem. 

Rep. 
Serbia Burundi Maldives Guinea-Bissau Solomon 

Islands 
Costa Rica Syria Congo, Rep. Somalia Cambodia Mali Guyana St. Lucia 
Croatia Thailand Cote d'Ivoire Sri Lanka Central 

African Rep. 
Mauritania Haiti Suriname 

Cuba Trinidad and 
Tobago 

Dominica St.Vincent & 
Grenadines 

Chad Moldova Kiribati Swaziland 

Egypt Turkey Dominican 
Republic 

Sudan Comoros Mongolia Lesotho Tanzania 

India Turkmenistan Ecuador Tajikistan El Salvador Niger Liberia Timor-Leste 
Indonesia Ukraine Grenada Togo Eritrea Seychelles Malawi Tonga 
Iran Uruguay Guatemala Tunisia Ethiopia Sierra Leone Marshall Islands Uganda 
Kazakhstan Uzbekistan Guinea Vietnam Gabon South Africa Micronesia, 

Fed. States 
Vanuatu 

Libya Venezuela Jamaica Yemen Georgia Zimbabwe Mozambique Zambia 
Malaysia  Macedonia  Ghana    
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SA3. Model Specification Details 

The principal model used in the analysis (in the Section “The Evolving Relationship 

Between Health Aid and Health Improvements”) was specified with particular concern 

for the time-series aspects of the health outcomes.  Both life expectancy and under-5 

mortality were observed to be non-stationary in many of the country panels.  However, 

examination of country panel partial auto-correlation plots suggested that nearly all 

panels were autoregressive processes of order 1.  This was confirmed with Fisher-type 

tests for unit roots that supported stationarity with a single lag. 

 

SA4.  Sensitivity analyses 

4.1 Using health aid per capita to define exposure quartiles 

In the manuscript, health aid was defined with respect to total health aid received 

by a recipient country between 2000 and 2010.  An alternative definition of health aid is 

health aid per capita, defined as the total health aid received divided by the mean 

population between 2000 and 2010.  Whereas defining health aid as the total aid may 

exaggerate the effect of aid on populous countries such as India or China, denominating 

by the population may introduce distortions whereby countries with small populations 

such as Guyana, the Marshall Islands, Solomon Islands, St. Lucia, or Suriname appear at 

the top quartile of health aid.   

In this section we present the main figures illustrating that the extension of life 

expectancy and the decline in under-5 mortality were positively associated with health 

aid defined per capita.  The graphs for the period between 2000 and 2010 are presented, 



© 2013 American Medical Association. All rights reserved. 
 

followed by a version of the main results table where health aid per capita is used.  The 

relationship between health aid and health improvement is positive regardless of the 

definition of health aid, led by the health improvements in the countries at the highest aid 

quartile in either definition: Rwanda, Zambia, Tanzania, and Uganda among others. 

 

eFigure SA1: Health improvements in the decade from 2000 to 2010 by health aid per 

capita quartile. Panel A shows the mean increase in life expectancy.  Panel B shows the 

mean reduction in under-5 mortality, defined as the probability of death before age 5 per 

1,000 live births.  Error bars represent 95% confidence intervals. 
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4.2 Non-categorical association for the period 2000-2010 

In the manuscript we display the association between aid and health improvements as a 

function of 4 health aid quartiles.  Here we illustrate that the association does not depend 

on the choice of four quartiles.  eFigure SA2 below is a scatterplot of the associations 

between health aid and our selected health outcomes using a linear prediction.   

eFigure SA2: 
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4.3 Granger tests 

We operationalized the Granger tests by specifying the following models: 

 

Compared with 

 

That is, the models provide insights about the temporal sequence in cases where two time 

series are associated with each other.  We only used a 1-period lag for comparability with 

the primary analyses.  The coefficients and p-values of these tests are as follows: 

 

eTable SA 4: Granger test results 

Outcome Health aid  Under-5 mortality Life expectancy

Lagged predictor     

Life expectancy 0.21 

(0.28) 

Health Aid -0.07 

(0.01) 

0.02 

(0.03) 

Under-5 mortality -0.02 

(0.29) 

 
  

     

 

These findings support the main findings that point from health aid to changing life 

expectancy and under-5 mortality rather than the other way around. 
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4.4 Rise in health aid  

eFigure SA3 shows the total health aid from the Creditor Reporting System (CRS) 

database (panel a: 1974-2011) and the Development Assistance for Health (DAH) 

database (panel b: 1990-2010). Panel a shows four eras of health aid: an era of minimal 

health aid from 1974 to 1989, an era of moderate growth in health aid from 1990 to 1999, 

an era of rapid growth from 2000 to 2010, and recent flattening.  Panel b illustrates the 

same trend from the DAH database.  While the DAH database is founded on the CRS, it 

includes additional information on aid that is not well documented in the CRS.  The DAH 

data suggests that health aid was more substantial in the 1990s compared with the data 

available in the CRS (more in Section SA4.5 below).  The CRS data enables breaking 

down health aid by targeted sector.  The table below shows the disbursements (in deflated 

2010 USD) for the ten categories with the largest disbursements in 2010.  
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eFigure SA3: 
Panel a (CRS) 

 

Panel b (DAH) 
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eTable SA 5: Change in health aid disbursements in CRS by sector, 2000-2010 

CRS Indication 

2000 
disbursements 
(2010 USD, 

millions) 

2010 
disbursements 
(2010 USD, 

millions) 
Change (2010 
USD, millions) 

Std control including hiv/aids 95.0 7201.3 7106.3 
Basic health care 162.1 2316.9 2154.8 
Malaria control 23.2 1607.4 1584.2 
Reproductive health care 147.2 1258.1 1110.9 
Health policy & admin. 
management 

548.4 1610.1 1061.7 

Infectious disease control 236.3 1061.0 824.7 
Tuberculosis control 7.9 787.1 779.2 
Basic drinking water supply 
and basic sanitation 

344.3 952.7 608.4 

Family planning 43.4 491.8 448.4 
Basic health infrastructure 144.6 423.1 278.6 
    
 
Ranked in descending order of change 
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4.5 Scaling up CRS to test effect of grant missingness up to 2001 

To examine the effect of sparse data in the CRS up to 2001, we implemented an 

algorithm that scaled up the values in the CRS to fit an expected level of disbursements.  

We did this by using the existing CRS data from 2002 to 2011 and the DAH dataset in 

1990 and 2000 as guides fore the total amount of health aid disbursed starting in 1974.  

Specifically, we fit a polynomial curve to the total health aid disbursement estimates in 

the CRS and DAH.  The fit curve is shown below. 

eFigure SA4: Fit of a theoretical total health aid curve (1974-2011) to CRS data (2002-

2011) and DAH data (1990 and 2000 only). 

 

Then, we used the estimated total health aid from the fit curve to scale up the CRS from 

1974 to 2001.  In doing so, we followed an analysis of the CRS suggesting that the 

missingness in the CRS is consistent so that the relative proportions of aid receipt are 
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accurately reflected even if the levels are low.  This is because the missingness results 

from donor rather than recipient under-reporting.1  Thus, we scaled up the disbursements 

in each year according to recipient-country proportion of aid receipt up to 2001.  We then 

used the scaled CRS dataset to estimate the time-series regressions.  eTable SA6 contains 

the results of the primary model specification using the scaled version of the CRS (the 

table is analogous to Table 2 in the main manuscript). 

eTable SA 6: Regression analysis findings using scaled CRS database 

   

Outcome 
Change in life 

expectancy, mo 
Change in under-5 

mortality, 5q0 
Health aid (log USD) 0.25 -0.15 

(0.02) (0.02) 
GDP per capita (log USD) -1.78 0.15 
 (0.17) (0.71) 
Urban (%) -0.08 -0.03 
 (0.22) (0.45) 
Total fertility rate 0.97 -0.17 
 (0.20) (0.63) 

Observations 2,502 2,507 
R-squared 0.09 0.18 
Number of countries 136 138 
Country fixed effects Yes Yes 
Year fixed effects Yes Yes 

 

This analysis suggests that if the missing data in the CRS biases the disbursement 

amounts but not the relative proportion of aid received by recipient countries, then the 

findings are not meaningfully altered.  In fact, the estimates are only trivially changed 

compared with the primary analysis, in part because of the large influence of the decade 

between 2000 and 2010 on the main findings. 
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4.6 Using total health aid from DAH to define exposure quartiles 

eFigure SA5: using DAH to define health aid quartiles by total health aid 2000 to 2010. 
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4.7 Using IHME estimates of under-5 mortality 

The primary analysis uses the United Nations Inter-agency Group for Child Mortality 

Estimation (IGME) estimates of under-5 mortality.  The Institute for Health Metrics and 

Evaluation (IHME) also produces estimates of under-5 mortality.  eFigure SA6 below 

illustrates the association of under-5 mortality changes between 2000 and 2010 with total 

health aid quartile. 

eFigure SA6: 
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4.8 Using educational attainment as a covariate 

We repeated the primary analyses using a variable of female educational attainment 

defined as the number of years of schooling among women in the age group 25 to 44 

years old.  This variable was used in an analysis of the relationship between maternal 

education and under-5 mortality.2  We did not include this variable in the primary 

analysis because it only extended to 2009, contained fewer countries, and because its 

inclusion did not alter the primary findings: 

eTable SA 7: Using Education Attainment as a Covariate 

  (1) (2) (3) (4) 

VARIABLES LE LE Under-5 Under-5

          

Health aid 0.018 0.017 -0.110 -0.105 

(0.025) (0.039) (0.014) (0.024) 

GDP pc -0.160 -0.155 0.063 0.003 

(0.111) (0.139) (0.842) (0.991) 

Urbanization -0.004 -0.004 -0.047 -0.040 

(0.529) (0.467) (0.175) (0.238) 

Fertility rate 0.140 0.141 -0.831 -0.829 

(0.026) (0.026) (0.041) (0.036) 

Education 25-34 (%) -0.043 0.476 

(0.607) (0.191) 

Education 15-44 (%) -0.081 0.582 

(0.358) (0.149) 

Observations 1,999 1,999 2,010 2,010 

R-squared 0.091 0.094 0.317 0.318 

Number of countries 128 128 131 131 
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