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Nonresponse Bias Analysis (1) 
 What do we know about nonresponse bias in key health 
outcomes,and how has it changed over time (2013-2016)? 

 Approach 1: Studying variations within the survey 

• Output response propensities from model and split responders into quintiles 

• Compute estimates (base weights) across quintiles for 19 key survey outcomes 

o Pattern of estimates 
o Low response propensity quintile vs. rest of sample (t-test) 
o Relative bias: (Ȳhigh – Ȳlow )/ Ȳhigh 

• How does the final weight, with nonresponse and post-stratification adjustments, 
move the estimate? 



 

     

     
     

Nonresponse Bias Analysis (2) 

 Approach 2: Comparisons to similar estimates from other sources 

• Compare final weighted NHISestimates of health insurance coverage and disability 
status to estimates from the American Community Survey (ACS) 



   

    

         

      

      

         

  

     

   

Variables Included in the Response Propensity Model (1) 

• Interviewer observations 

– Household’s income relative to the general population 

– Whether or not all household occupantsare over the age of 65 

– Whether or not a language other than English isspoken by residents 

– Whether or not one or more adultsof the household are employed 

– Whether or not onemore residents are disabled,handicapped,or hasa chronic health 

condition 

– Whether or not residentsmay be smokers 

– Whether or not the sample unit has awell-tended yard or garden 

– Condition of the sample unit 



   

 

     

     

     

     

   

       

         

        

Variables Included in the Response Propensity Model (2) 

• Census Planning Database measures (census tract) 

– %of persons25+ that have a college degree or higher (ACS) 

– Average aggregated household incomeof occupied housing units (ACS) 

– % of civilians 16+ that are unemployed (ACS) 

– %of personsclassified asbelow the poverty line (ACS) 

– %of personsthat are uninsured (ACS) 

– %of 2010 Census occ.housing unitswith female householder(s) and no husband 

– %of 2010 Census occ.housing unitswhere householder and spouse in same household 

– %of 2010Censushousing unitswith no registered occupantson Census day (vacant) 



 
  

 
  

    

 

 
 

 

 

  Key Survey Outcomes 
Health insurance coverage 
Disability status 

General health status 
Failure to obtain needed medical care due to cost 
Personal care needs 
Receipt of influenza vaccinat ion 
Asthma episodes in the past 12 months 
Current asthma 
Usual place to go for medical care 
Diagnosed diabetes 
Seriouspsychological distress 
Current smoking 
Alcohol consumption 
Leisure-t ime physical act ivity 
HIV test ing 
Obesity 
Receipt of pneumococcal vaccinat ion 



RESULTS: 
Studying variat ions within exist ing survey 
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Percentage of Personsof All AgesWho Had Excellent or Very Good Health, across
Response Propensity Quint iles (base weights), by Year 
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NOTE:For all 4 years, there is a significant difference between the low response propensity quint ile est imate and the est imate for the rest of the sample. 
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Prevalence of Current Smoking among Adults Aged 18 and over, acrossResponse 
Propensity Quint iles (base weights), by Year 
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NOTE:For all 4 years, there is a significant difference between the low response propensity quint ile est imate and the est imate for the rest of the sample. 
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Percentage of AdultsAged 18 and over Who Experienced an Asthma Episode in the Past
12 Months, across Response Propensity Quint iles (base weights), by Year 
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NOTE:For all 4 yearsunder analysis, no significant difference wasobserved between the low response propensity quint ile est imate and the est imate for the 
rest of the sample. 



    
      

Upward Pattern  
across Quint iles 
(underest imate?) 

 Downward Pattern  
across Quint iles 
(overest imate?) 

Total Number of  
Est imates with  

 Potent ial NR Bias 

Final Weighted  
Est imate Move in  

 Right Direct ion? 

2013 7 7 14 9 

2014 6 8 14 9 

2015 6 7 13 8 

2016 5 8 13 7 

Summary of Pattern of Base-Weighted Cumulat ive Est imates acrossResponse 
Propensity Quint iles and Impact of Final Weights: 19 Key Health Outcomes 



    
   

Number of Significant Differencesbetween the Low Response Propensity Quint ile 
Est imate and the Est imate for the Rest of the Sample, by Year (19 comparisons) 
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     Average Absolute Relat ive Bias for 19 Key Health Outcomes, by Year 
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RESULTS: 

Comparisons to similar est imates from other sources 
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Percentage of Persons1Year of Age or Older with a Disability, across Response 
Propensity Quint iles (base weights), by Year 
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NOTE:For all 4 years, there is a significant difference between the low response propensity quint ile est imate and the est imate for the rest of the sample. 
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Percentage of Personsof All ageswith Health Insurance Coverage, acrossResponse 
Propensity Quint iles (base weights), by Year 
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NOTE:For all 4 years, there is a significant difference between the low response propensity quint ile est imate and the est imate for the rest of the sample. 



     

   
   

     

     
    

 

          

  

   

Summary/Future Direct ions 
• Evidence of potent ial nonresponse bias in several of the key survey estimates examined 

– Roughly three-quarter of 21 outcomes each year 
– Final weights not always compensating 

• Results suggest that bias may have been minimized in recent years 

– Declines in relative bias and number of significant differences between low response propensity 
quintile estimate and rest of sample 

– Real change or artifact of the method/model? 

• Reminder that NRbias is estimate specific (e.g., insurance coverage vs.disability status) 

• Tweak response propensity model;explore other approaches 

• Extend analysis to key subgroups 



  
 

Thank You! 

James M. Dahlhamer 
fzd2@cdc.gov 

National Center for Health Statistics 
Centers for Disease Control and Prevention 
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