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   Review conceptual and methodological issues faced in 
studying public health system preparedness 


   Examine examples of recent and current preparedness 
studies 


   Discuss implications for ongoing and planned PBRN 
studies 





Fundamental empirical questions 


   Which programs, interventions, policies (mechanisms)…. 


   Work best (outcomes)… 


   In which institutional & community settings (contexts)… 


   And why (causal pathways, interactions)?   

Pawson and Tilley 1997 




   Thin evidence on preparedness mechanisms, “practices” 


   Emergency events/outcomes are variable & rare 


   Highly variable institutional and community contexts 


   Measurement issues abound 
 Few established/validated measures of mechanisms 

 Measuring before, during, after events 



Nelson, Lurie, and 
Wasserman AJPH 
2007 




   Safe: Avoid errors and injuries from care that is  
intended to help  


   Effective: Match care to evidence; avoid overuse of 
ineffective care and underuse of effective care  


   Patient-Centered: Honor and engage the individual and 
respect choice  


   Timely: Deliver care at the right time for optimal 
effectiveness  


   Efficient: Reduce waste 


   Equitable: Close racial and ethnic gaps in receipt of care  

Institute of Medicine 2001 



To what extent does the PH system: 

   Do the “right” things  


  Effective, evidence-based practices 

  Community-centered, culturally competent 

  Safety – for communities and responders 


   For the “right” people 

  Reach to the population at risk 

  Equity in who is reached 


   At the “right” times 

  Structures, plans, staff, exercises in place pre-event 

  Timely response during event  

  Recovery, evaluation, QI after event 


   At an “acceptable” cost (efficiency) 

  Direct financial cost 

  Opportunity cost – what else gets discontinued or delayed 



Parker AM, Nelson C et al.  Measuring crisis decision-making in public 
health emergencies.  RAND Working Paper WR-577-DHHS. 2009.   







Savoia E, Rodday AM, Stoto MA.  Health Services Research 2009 



Some new work in progress through CDC’s NC-PERRC 


   Validation of a new instrument for studying variation in 
preparedness capacities across communities and over time 


   Draws on best-performing items from existing instruments 


   Testing multiple respondents within the agency  
and community 


   Validation: Summer-Fall 2009 


   First wave of implementation: Spring 2010 



Lurie et al. 2004 




   Existing information flows and documentation 
 Health Alert Network  
 Case reports 
 Electronic disease reporting systems 


   Facilitated Look-backs 


   After-action Report (AAR) reviews 



Potter et al.  J Public Health Management & Practice 2007 



RAND 2006 




   Types of drills and exercises used 


   Range of participating organizations  


   Target capabilities and response activities tested 


   Roles of public health agencies 


   Types of recommendations and improvement plans 

AAR Review 






   How to make meaningful comparisons across agencies 
and systems 

  Variation across settings 

  Change over time 


   How to make valid inferences about Context-
Mechanism-Outcome relationships 



Demand-side: 

   Nature and timing of the event 

   Population health risks, vulnerabilities, social determinants 

   Preferences, values, priorities 

   Information 

Supply-side 

   Institutional & interorganizational structures 

   Human capital 

   Financing 

   Law 
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Differentiation  High       High         High          Mod           Mod           Low          Low        
Integration         High      High         Low           Mod           Mod           Low          Mod 
Centrality          Mod       Low          High          High           Low           High         Low 

Comprehensive Conventional Limited 

Results from Hierarchical Cluster Analysis 



Comprehensive Limited Conventional 
Regression-adjusted means control for population size, density, age composition, poverty status, racial 
composition, and physician supply 



Infant Deaths/1000 Live Births 

Influenza Deaths/100,000 

Infectious Disease Deaths/100,000 

Fixed-effects Differences  
(Reference: Clusters 1-2) 

Infant Deaths/1000 Births 


   Conventional and limited systems 
have significantly higher mortality 
rates than that of comprehensive 
systems  


   Differences persist after controlling 
for population demographics, SES, 
health resources, and community 
fixed effects 

Comprehensive Conventional Limited 




   Identify “nearest neighbor” systems based on institutional and 
community characteristics 


   Population size, density, racial/ethnic composition, SES, state/local 
division of authority 




  Variations in practice 


  Adoption of evidence-based programs and policies 


  Fidelity in implementation & enforcement 


  Reach to populations at risk 


  Timeliness of response 



Example: variations in investigation practice 

Copyright 2009 The New York Times Company 



Example: variations in policy design, 
implementation, enforcement 

Estimated Effects of Smoke-free Policies on AMI admissions  

Glantz 2008 




  Analyze the adoption & implementation processes 
– Extent of implementation 
– Degree of fidelity 
– Success in reaching target population  

(underuse, overuse, misuse) 
– Barriers and facilitators 


  Structure comparisons around the type and/or 
extent of implementation 


  Compare different approaches to implementation 



Problems 

  Lagged effects 


  Partial effects on multiple outcomes 


  Heterogeneous effects on outcomes 

Analytic strategies 


  Composite outcome measures 


  Latent variable analysis 


  Process measures with empirical link to outcomes 




  Contextual confounding 


  Selection/endogeneity bias in mechanisms 


   Interactions between context and mechanisms 


   Interaction between multiple mechanisms 

  Economies of scope 

  Synergy 

  Competing/offsetting effects 


  Highly correlated/indistiguishable mechanisms 




  Take advantage of natural experiments 
(exogenous change in context or mechanisms) 


  Use statistical controls for observed and/or 
unobserved confounding 

  Propensity score methods 

   Instrumental variables methods 


  Test for interaction effects between contexts and 
mechanisms 


  Test “standardized” mechanisms in different 
institutional & community settings 



Group 
Pre-
accreditation 

Post-
accreditation 

Early NC agencies   Opost Opost Opost 

Late NC agencies  Opre Opre  Opost Opost Opost 

Propensity-matched 
comparison agencies Cpre Cpre  Cpost Cpost Cpost 
outside NC  

Effect = (Opost - Opre) - (Cpost - Cpre) 




   Compare a standardized intervention in a variety of 
practice settings 


   Compare variation in adoption and implementation 
across a variety of practice settings 


   Examine multiple context-mechanism pathways that 
lead to outcomes of interest 




   PH system and services heterogeneity poses 
challenges to comparative research 


   This heterogeneity also drives the need for 
comparative research – is the variation: 
– Wasteful 
– Harmful 
–  Inequitable 


   Threats to validity must be balanced against: 
–  the consequences of error  (type I) 
–  the consequences of inaction (type II) 


