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The International Health Regulations (IHR) outline the core requirements to ensure the 
timely detection of public health threats of international concern. Assessing the 
sensitivity and representativeness of surveillance systems to detect these threats is 
crucial to quantify the capacity to detect outbreaks and to interpret case statistics. We 
propose a framework for the systematic evaluation of severe disease surveillance 
systems and apply it to assess severe neurological and respiratory diseases 
surveillance in Bangladesh at tertiary care hospitals. During 2009- 2013, all cases of 
severe neurological and respiratory diseases were identified in surveillance hospital 
catchment areas outside of the capital city using key informant and house-to-house 
surveys. We ascertained where cases had sought care. We then estimated the 
probability of the surveillance system detecting case-clusters of varying size by 
distance from hospitals using a statistical algorithm and compared characteristics of 
cases identified in the community to the subset that sought care at surveillance 
hospitals. An estimated 25% of severe neurological and 16% of severe respiratory 
cases residing at 10km from the surveillance hospital sought care at those facilities. 
Outbreak detection probabilities decreased with distance from the hospital such that a 
cluster of severe respiratory disease occurring 30km from the hospital would be 
detected 90% of the time only if it included >30 cases.  Characteristics of cases from 
surveillance were largely representative of all cases, however, <5 year-old children 
and lowest socioeconomic neurological cases and severe respiratory cases aged ≥60 
were underrepresented (absolute difference 19%, 13%, 16%, respectively). Our study 
identified weaknesses of this system in detecting small-to-medium sized outbreaks at 
˃30km distance from surveillance sites, likely because of limited access to healthcare 
in rural areas. These findings highlight difficulties that low and middle income countries 
may have in meeting IHR requirements, despite considerable investment in hospital-
based surveillance platforms. 
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