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 Emerging Infectious Disease Detection 

Because surveillance capabilities vary by region, year-

ly regional distribution of outbreaks has a strong influe nce 

on aggregate global outcomes. Although the majority of 

outbreaks in most years originated in Africa, where out-

break discovery tends to be slower (Table 3), there were 

years in which another region also had a large number of 

outbreaks, albeit fewer than Africa (e.g., Eastern Mediter-

ranean in 2006 and Western Pacific in 2008), and years in 

which another region experienced more outbreaks than Af-

rica (e.g., Western Pacific

 

in 2007) .

Despite regional disparities in timeliness of disease 

discovery, all regions showed some improvement. Vari-

ability between regions probably resulted from a combi-

nation of differences in culture, Internet availability, and 

previous outbreak experiences. Public communication 

must follow disease discovery, and additionally depends 

on recognition of outbreak severity, willingness to expose 

the outbreak, and belief that outbreak control will improve 

after the announcement. The 1996 start date of our study 

was during the early days of Internet-based surveillance, 

but some countries such as the United States, France, Eng-

land, Norway, Scotland, and Sweden were already using 

digital technologies for centralizing and aggregating data 

(29–32), which set them ahead of the surveillance curve 

but left them with less room for improvement over the 18-

year study period. We expect that local phenomena, such 

as the proliferation of Internet usage or the occurrence of 

particularly alarming regional outbreaks, were associated 

with local surveillance improvements, whereas global phe-

nomena, such as the SARS epidemic and the adoption of 

the IHR (2005), encouraged more widespread surveillance 

system development.

Our analyses stratified  by HDI and polity shed light on 

the role of government characteristics in surveillance sys-

tem strength. Change in HDI rank from 1990 to 2013 cap-

tures a sustained movement toward improved (or stymied) 

development. Polity in the year of the outbreak, however, 

illustrates a time-constrained snapshot of government sta-

tus. Although our analysis across levels of polity did not 

reveal noteworthy trends (Table 8), we found that the di-

rection of change in HDI over time had a strong relation-

ship with surveillance system success. Median discovery 

delay increased with worsening HDI quartile. Outbreaks in 

countries with the most positive change in HDI rank had 

the shortest median time to detection but the least reduc-

tion in delay (consistent with having the least room for im-

provement). The middle quartiles improved significa nt ly,  

whereas the countries with the greatest decrease in HDI, 

or the most political and social instability, showed less im-

provement. Meanwhile, median communication delay was 

uniform across the HDI variable, aside from the lowest 

quartile, which had a significa nt ly longer delay. That quar-

tile was also the only quartile to show no improvement over 

time, although this was not significa nt  (Figure 3, panel B). 
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Table 5. Median days to discovery and public communication, by quartile of polity, in a study assessing global capacity for emerging 
infectious disease detection, 1996–2014 

Polity quartile No. outbreaks* 
Median no. days to discovery 

(95% CI) No. outbreaks* 
Median no. days to communication 

(95% CI) 

Q1: Highest polity 67 17 (10–23.3) 67 23 (17–30) 
Q2: High-intermediate 84 23.5 (15–32) 87 32 (26–48) 
Q3: Low-intermediate 67 35 (22.3–51) 67 47 (33–64) 
Q4: Lowest polity 87 10 (4–22) 88 32.5 (22.3–44.5) 
*Quartiles are uneven because polity score is ordinal, not continuous. 

 

Figure 1. Scatterplots with Loess curves of time to A) outbreak discovery and B) public communication in a study assessing global 

capacity for emerging infectious disease detection, 1996–2014. Gray shading around curve indicates 95% CI. Dashed vertical lines 

mark the beginning of the 5-year period of this study.
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• Examples of too little, too late 
• SARS 2003 

• MERS 2014 

• Ebola  

 

• The timeliness of outbreak detection 
and communication is improving, 
especially in LMIC countries 



What is capacity development? 
Practice  Result 

Development Aid Granting resources to developing 
countries 

Input focused 
Risks dependence on foreign funds 

Technical assistance Foreign experts operate their own 
projects 

Projects disconnected from local priorities 
Assumes no local resources 
Dependence on foreign experts 
Expertise not necessarily transferred 

Technical cooperation Training, transfer of knowledge 
based on national policies and 
priorities 

Local expertise enhanced 
Projects more in line with local priorities 
Missed opportunities to develop local capacities 

Capacity development Empowering and strengthening 
endogenous capacity 

Makes the most of local resources 
Favours sustainable change 
Inclusion approach 
Emphasizes deep lasting transformation 

Capacity Development: A UNDP primer 2009 



Training programmes in EID response  

• Streamed training 

 

• Schools of public health 

 

• Field Epidemiology training programs 

 

 



Field epidemiology training programmes 
Sample competencies 

• Epidemiologic methods 
• Improving program delivery 

• Outbreak response 

• Analyse epidemiological data 

• Manage public health 
surveillance 

• Use lab resources to support 
epidemiology 

• Develop written and oral 
public health 
communications 

 

 

• Use computers technology  

• Management (team leadership) 

• Epidemiology of priority diseases 

 



Capacity to respond to Emerging Infectious 
Diseases is multi-faceted 

• Scientific methods 

 

• Human / technical resources 

 

• Health Infrastructure 

 

• Policy development 



Summary 

• Capacity to respond to EID is multi-dimensional 

 

• Training is one (important) aspect 

 

• EID response requires technical, policy and “soft” skills 

 

• A capacity development framework encourages activites that 
promote sustainable, transformative change.  


