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DATA SUPPLEMENT 1 

 
DALY burden: estimating annual cases of disease and case fatality 

We derived estimates of the annual number of new cases of HIV in each country from the UNAIDS AIDSInfo 

database [1], with adjustments made as needed. Some of the estimates of the number of new infections reported in 

the UNAIDS AIDSInfo database were reported as “<#”, i.e., “<1000” [1]. Here, we rounded the estimate down by 

100 to obtain a value that could be used in our DALY calculations, i.e., “<1000” was rounded to 900. Estimates 

reported as “<100” were re-coded as 50 instead of 0 to account for the small, but non-zero number of infections. 

Where point estimates on the number of new HIV infections were not available for a country, we used the average 

of the country’s lower- and upper-bound estimates [1].  

 

For malaria, we used WHO-adjusted estimates of cases in each country [2]. For diarrhea, we used baseline estimates 

of the average number of episodes per year in children under 5 in each country [3] to derive estimates of the average 

number of episodes across all ages (author calculation using incidence, global population, and population age 

structure) [4, 5], and multiplied each estimate by the total population [6] to obtain an estimate of the number of cases 

in each country. 

 

We calculated country-specific case fatality rates for malaria and diarrhea as the number of deaths due to the disease 

(from the Institute for Health Metrics and Evaluation and the World Health Organization, respectively) [7, 8] 

divided by the number of cases. We bounded malaria case fatality rates from published findings of a Delphi survey 

of malaria experts [9]. Specifically, we applied a maximum malaria case fatality rate of 15%, regardless of reported 

data. 

 

Country indicators 

HIV prevalence: for three countries (Afghanistan, Iraq, and the Republic of Yemen), HIV prevalence point estimates 

were not available in the published literature or in organizational or country reports. For these countries, we used the 

average regional prevalence estimate reported by UNAIDS [10]. 

 



We originally identified 15 indicators to help characterize countries based on their level of opportunity for IPC 

implementation. We combined ten of these indicators to create three composite measures by which to prioritize 

countries. These ten indicators are included in the main text of the manuscript. The remaining five indicators were 

explored to obtain a holistic picture of the overall opportunity within each country.  

 

These indicators include:  

• The overall mortality rate (i.e., deaths per 1,000 people) [11]  

• The under-five mortality rate (deaths in children under 5 years per 1,000 live births) [12]  

• The average life expectancy for males and females at birth [13]   

• The percentage of the population at risk for malaria (all types) [14] (calculated as the sum total from high- 

and low-transmission areas in 2010) 

• The percentage of the ART-eligible population (i.e., CD4<350 cells per mm
3
) that is receiving 

antiretroviral treatment [15]  

 

These five indicators provide additional information to use if a stakeholder was interested in ranking countries 

differently than the three ranking systems we present in the manuscript. Moreover, the use of DALYs as a disease 

burden indicator may be less familiar to policy makers, and including indicators such as overall mortality may 

provide a simple and clear benchmark against which to assess change.  

 

Appendix Table 1 shows the opportunity index of the highest opportunity countries based on DALYs per capita, 

including all 15 indicators. 

 

 

Strategies for further prioritization of countries  

Stakeholders considering IPC scale-up may be limited by and interested in a number of factors when making 

decisions about where, and in how many countries, to implement: the extent of funding resources, disease priority, 

existing coverage of relevant interventions, etc. This analysis provides three ways to prioritize countries for IPC 

implementation. If a stakeholder were interested in funding an IPC where diarrhea, malaria, and HIV were 

considered equally important, prioritizing countries based on a composite ranked burden metric would optimize the 



countries where the relative burden is high in all three diseases. If instead the aim is to prioritize countries with a 

high absolute burden, regardless of whether it is concentrated in one or more diseases, stakeholders might opt to 

prioritize countries based on DALYs per capita and adapt the IPC to focus on the higher burden diseases.  

 

Stakeholders considering IPC implementation may also be interested in the existing level of coverage of 

interventions in a country. In our analysis, factoring in current coverage levels revealed that all but two of the 

countries considered as high opportunity for IPC implementation based on composite ranked burden score alone are 

also high opportunity using a combined disease burden and intervention opportunity metric. To further prioritize 

among countries in Table 4 of the manuscript, stakeholders could decide upon the definition of “high intervention 

coverage opportunity” that is most appropriate for their needs. For example, if one considers high intervention 

coverage opportunity as having low or medium relative coverage (i.e., a score of 3 or 2 on the intervention score 

variable) in all three diseases, we can prioritize ten countries from the list in Table 4 (Chad, Nigeria, Guinea-Bissau, 

Cameroon, Mali, Niger, Republic of Congo, Somalia, Angola, Côte d’Ivoire). Expanding this definition to include 

countries with low or medium intervention coverage in at least two out of the three diseases increases the list to 21 

countries (all countries in Table 4 except Tanzania and Rwanda). An intermediate definition might consider 

countries with low coverage in at least one disease, and high coverage in not more than one of the other diseases, 

yielding a list of 15 countries (Chad, Nigeria, Guinea-Bissau, Cameroon, Mali, Central African Republic, the 

Democratic Republic of Congo, Niger, the Republic of Congo, Zambia, Somalia, Angola, Togo, Kenya, Ethiopia).   

 

Cost-effectiveness is another consideration. We report on the comparative cost-effectiveness of IPC scale-up in 

several high opportunity countries in an accompanying article (Marseille et al, under review, 2013).  

 

Feasibility considerations 

In addition to factors impacting opportunity, feasibility factors such as current levels of government expenditure on 

health, the presence of conflict in the planned delivery area, and access to routine health services are also important 

considerations. Matheson and colleagues used an index approach similar to the one presented here to assess the 

relative feasibility of implementation of a mass antibiotic distribution campaign [16]. In a separate analysis, we 

characterized our sample of 70 countries based on four feasibility metrics  economic stability (assessed by the 



Euler Hermes Country Grade rating) [17], corruption (assessed by the Transparency International Corruption 

Perceptions Index) [18], government expenditure on health (as a percentage of total government expenditure) [19], 

and political stability and absence of violence/terrorism (assessed by the World Bank) [20]. Appendix Table 2 shows 

the 10 highest opportunity countries based on DALYs per capita along with their standings on these four feasibility 

metrics. As with our opportunity analysis, for each feasibility metric we ranked countries into tertiles and 

highlighted high feasibility countries (those in the upper tertile) as red, medium feasibility as yellow, and low 

feasibility as blue. Given the variety of possible stakeholders in an IPC, the determination of feasibility and the 

specific measures for consideration will likely differ based on who is doing the implementation. As such, the 

feasibility metrics shown in Appendix Table 2 are meant to serve only as an example of the type of factors that 

might be considered by stakeholders, and to make the point that the presence of opportunity for IPC implementation 

in a country does not always correlate well with feasibility. Once key feasibility metrics are pinpointed by the 

specific stakeholder considering implementation, this type of feasibility index could be applied to high-opportunity 

IPC countries, and a revised list could be created to summarize the countries that fulfill both high opportunity and 

high feasibility criteria. Regardless of the approach used, stakeholders must be cognizant of feasibility 

considerations that could influence the potential success or failure of a campaign.



Appendix Table 1 

 

          Diarrhea Malaria HIV 

DALYs 

per 

capita Country 

Under-5 

mortality 

rate 

Overall 

mortality 

rate 

Life 

expectancy 

Diarrhea 

burden DALYs 

Improved 

drinking 

water 

coverage  

Malaria 

burden  DALYs 

Total 

PAR** 

ITN 

coverage 

HIV 

burden DALYs 

Pregnant 

women 

tested, 

coverage 

ART 

coverage 

(CD4<350) 

0.1497 Swaziland 98.1 14.4 48 8.4 16,523 71 0.0 4,338 28 59 25.9 137,200 83 72 

0.1406 Mozambique 137.0 14.6 50 11.9 532,817 47 12.5 1,482,080 100 38 11.5 1,274,000 87 40 

0.1340 Guinea-Bissau 169.6 16.7 48 19.1 78,434 64 17.7 104,089 100 21 2.5 20,580 44 Unknown 

0.1335 Nigeria 141.4 14.3 51 18.7 4,995,101 58 20.2 12,818,894 100 49 3.6 3,332,000 14 26 

0.1280 Zambia 111.4 15.6 48 14.6 410,637 61 15.2 499,280 100 52 13.5 744,800 94 72 

0.1263 Burkina Faso 157.6 11.9 55 18.9 659,064 79 20.4 1,353,652 100 95 1.2 66,640 54 49 

0.1240 Mali 157.5 14.6 51 19.2 715,293 64 20.8 1,145,312 100 52 1 45,080 15 46 

0.1213 Somalia 99.2 15.0 51 21.8 534,781 29 5.8 512,605 100 20 0.7 84,280 1 2 

0.1195 Chad 168.2 16.4 49 21.9 652,646 51 18.6 400,213 99 7 3.4 289,100 7 39 

0.1190 Sierra Leone 125.7 15.7 47 20.9 246,659 55 12.9 405,647 100 130 1.6 46,060 50 31 

0.1183 Burundi 118.8 14.2 50 23.6 393,025 72 9.2 461,645 78 100# 3.3 137,200 39 34 

0.1154 Lesotho 102.7 15.8 47 9.9 25,067 78 0.0 Unknown Unknown Unknown 23.6 225,400 57 57 

0.1118 
Congo, the Democratic 

Republic of the 
130.6 16.5 48 18.5 3,414,271 45 17.0 3,389,027 100 69 1.3 568,400 11 Unknown 

0.1103 Niger 161.3 12.9 54 20.3 744,317 49 18.0 907,275 100 33 0.8 59,780 40 29 

0.1095 Malawi 100.1 12.7 53 10.9 431,392 83 16.6 485,593 100 42 11 715,400 66 Unknown 

0.1053 Central African Republic 157.0 16.4 48 17.3 140,555 67 14.3 272,074 100 78 4.7 50,960 26 24 

0.1051 Uganda 90.9 12.3 54 16.0 1,078,814 72 22.4 1,258,363 100 57 6.5 1,176,000 63 47 

0.0999 Cameroon 112.3 14.3 51 16.2 683,514 77 19.0 705,891 100 13 5.3 568,400 41 38 

0.0971 South Africa 50.7 14.9 52 8.7 1,010,490 91 0.1 19,404 10 Unknown 17.8 3,822,000 >95 55 

0.0953 Guinea 131.7 13.1 54 13.8 305,921 74 23.6 584,210 100 60 1.3 60,760 12 57 

0.0920 Liberia 103.1 11.0 56 17.2 112,638 73 15.6 231,809 100 74 1.5 23,030 42 27 

0.0881 Angola 133.9 14.4 51 25.0 974,838 51 8.4 491,628 100 39 2 215,600 32 33 

0.0837 Côte d'Ivoire 106.7 12.1 55 13.2 518,311 80 21.1 966,623 100 20 3.4 166,600 59 37 

  



Appendix Table 2: 10 highest opportunity countries based on DALYs per capita and associated feasibility ratings 

 

Country 

Economic 

Stability Corruption 

Health 

Expenditure 

Political stability and absence 

of violence/terrorism 

Swaziland C 3·2 10·1 -0·06 

Mozambique C 2·7 12·2 0·32 

Guinea-Bissau D 2·1 4·1 -0·77 

Nigeria D 2·4 4·4 -2·05 

Zambia C 3·0 15·6 0·48 

Burkina Faso C 3·1 13·5 -0·11 

Mali D 2·7 10·6 -0·25 

Somalia D 1·1 Unknown -3·09 

Chad D 1·7 3·3 -1·53 

Sierra Leone D 2·4 6·4 -0·20 

 

Economic stability: Euler Hermes 2012 Country Grade Rating (AA-D); measure of the transfer and convertibility risk and the quality of the business climate.  

Corruption: Transparency International’s 2010 Corruption Perception Index (from 0=very corrupt to 10=very clean) 

Health expenditure: 2010 government expenditure on health as a percentage of total government expenditure (WHO, Global Health Observatory Data 

Repository) 

Political stability and absence of violence/terrorism: Perceptions that the government will be destabilized or overthrown by unconstitutional or violent means. 

World Bank estimate of governance; (ranges from approximately -2.5 (weak) to 2.5 (strong) government performance). 

  



Appendix Figure 1. Map of global distribution of DALYs per capita 

 

 
*DALYs = Disability-Adjusted Life Years. DALYs per capita calculated as total DALYs for diarrhea, malaria and HIV divided by the country’s population. 

Low burden: ≤ 0.01769 DALYs per capita; Medium burden: 0.0177 – 0.08306 DALYs per capita; High burden: > 0.08306 DALYs per capita 



 

Appendix Figure 2: Map of disease burden (DALYs per capita) and intervention coverage for malaria, diarrhea, and HIV 

 

 
 

*DALYs = Disability-Adjusted Life Years. Appendix Figure 2a maps the combinations of malaria burden and coverage of ITNs in each of the 70 countries in the 

sample. Appendix Figures 2b and 2c show similar maps for diarrhea and HIV, respectively. These maps provide a visual representation of where the greatest 

opportunity for IPC implementation exists. Note: Countries with missing data for disease burden were classified as medium burden to balance out the competing 

effects of high and low burden possibilities. The same approach was taken for countries with missing data for intervention coverage.  
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