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eFigure 1.  Study flow diagram 

  
12,058: Community-dwelling HRS participants ≥62 

years old in 2000 wave 

1,292: Proxy response in 1998 or 2000 

701: Missing pain or cognition variables in 
1998 or 2000

10,065 in study sample 

1,120 (11.1%):  
persistent pain 

8,945 (88.9%):
comparison group 

After sampling weights 
applied: 10.9% 

After sampling weights 
applied: 89.1% 



 

© 2017 American Medical Association. All rights reserved. 

eFigure 2.  Conceptual framework incorporating hypothesized relationships among the 
adjustment variables, including those treated as confounders versus potential mediators 
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eTable 1.  Distribution of missing data, by variable, and comparison of baseline 
characteristics between those with missing data and those without.  Participants with 
missing data were more likely to have been recruited between 1994 and 1996 and were more 
likely to be of nonwhite race (19.9% with complete data vs 27.9% with missing data; p=0.04); the 
distribution of persistent pain was not different between complete and incomplete cases (11.1% 
vs 13.5%, respectively; p=0.45) 

Variable 
Number with missing 

value* 
Ever smoker 51 

Marital status 11 

Hypertension 8 

Diabetes 6 

Cancer 13 

Lung disease 4 

Heart disease 4 

Stroke 3 

Current smoking 1 

Center for Epidemiologic Studies Depression Scale score 1 

Any missing value 104 

    Complete Missing   

 Variable 9,961 (99.0%) 104 (1.0%)  P value 

HRS entry year 1992 4,264 (42.8%) 44 (42.3%) 

<0.001 
  1993 3,728 (37.4%) 31 (29.8%) 

  1994-1996 19 (0.19%) 22 (21.2%) 

  1998 1,950 (19.6%) 7 (6.7%) 

Age (years)   73.4 +/- 7.4 73.1 +/- 7.9 0.67 

Male gender 4,007 (40.2%) 46 (44.2%) 0.41 

Race/ethnicity White 7,979 (80.1%) 75 (72.1%) 

0.04 
  Black 1,204 (12.1%) 15 (14.4%) 

  Hispanic 611 (6.1%) 13 (12.5%) 

  Other 167 (1.7%) 1 (1.0%) 

Education <High school or GED 3,192 (32.0%) 37 (35.6%) 

0.59 
  High school 4,797 (48.2%) 51 (49.0%) 

  College 1,296 (13.0%) 12 (11.5%) 

  Masters' or prof degree 676 (6.8%) 4 (3.9%) 

Assets less than median ($169k) 5,176 (52.0%) 53 (51.0%) 0.84 

Persistent pain   1,106 (11.1%) 14 (13.5%) 0.45 
* Total does not sum to 104 because of participants missing >1 variable. 
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eTable 2.  Coefficients for fully-adjusted model for memory score.  Covariate values were 
established at the participant’s year 2000 baseline.  Population-average memory score can 
theoretically be calculated by adding the constant term to any adjustment coefficients necessary 
to describe baseline characteristics (e.g., age, smoking status, comorbidities, etc), then 
multiplying slope coefficients by the number of years from baseline at which the cognitive score is 
estimated, and summing the totals 

Abbreviations: CI, confidence interval.  GED, graduate equivalency degree. CESD, Center for Epidemiologic Studies 
Depression Scale.   

    Coefficient 95% CI p 
Adjusted population memory score at year 2000 (model's constant term) 1.026 1.005 to 1.047 <0.001 
Population decline (per year)   -0.081 -0.084 to -0.077 <0.001 
Baseline cognition adjustments (intercept)           
Pain 0.018 -0.002 to 0.039 0.078 
Age (per year over 73 at baseline) -0.043 -0.045 to -0.042 <0.001 
Male gender -0.240 -0.254 to -0.227 <0.001 

Race/ethnicity 
(Reference: White) 

Black -0.485 -0.507 to -0.462 <0.001 
Hispanic -0.074 -0.106 to -0.041 <0.001 
Other -0.077 -0.130 to -0.023 0.005 

Education 
(Reference: GED, or less than high 
school) 

High school graduate 0.103 0.090 to 0.117 <0.001 
Some or completed college 0.155 0.134 to 0.176 <0.001 
Masters' or professional degree 0.159 0.130 to 0.188 <0.001 

Ever smoker  -0.013 -0.027 to 0.002 0.095 

Medical comorbidities 

Hypertension 0.012 -0.002 to 0.027 0.082 
Diabetes mellitus -0.025 -0.043 to -0.007 0.007 
Cancer 0.038 0.020 to 0.055 <0.001 
Lung disease -0.005 -0.025 to 0.016 0.669 
Heart disease -0.014 -0.034 to 0.006 0.164 
Stroke -0.053 -0.084 to -0.022 0.001 

Current tobacco use 0.002 -0.020 to 0.024 0.858 
Additional effect on cognitive slope, per year           
Pain -0.007 -0.013 to -0.002 0.005 
Age (per year over 73 at baseline)   -0.004 -0.005 to -0.004 <0.001 
Male gender 0.009 0.007 to 0.012 <0.001 

Race 
(Reference: White) 

Black -0.010 -0.014 to -0.006 <0.001 
Hispanic 0.001 -0.005 to 0.007 0.74 
Other -0.004 -0.014 to 0.006 0.418 

Education 
(Reference: GED, or less than high 
school) 

High school graduate 0.007 0.003 to 0.011 <0.001 
Some or completed college 0.008 0.004 to 0.012 <0.001 
Masters' or professional degree 0.011 0.006 to 0.016 <0.001 

Ever smoker  0.002 -0.002 to 0.006 0.286 

Medical comorbidities 

Hypertension -0.003 -0.006 to 0.000 0.091 
Diabetes mellitus -0.008 -0.012 to -0.005 <0.001 
Cancer 0.004 0.000 to 0.008 0.081 
Lung disease 0.000 -0.006 to 0.007 0.912 
Heart disease 0.001 -0.002 to 0.005 0.449 
Stroke -0.013 -0.019 to -0.007 <0.001 

Current tobacco use  -0.004 -0.009 to 0.000 0.048 
Covariates potentially on the causal pathway between pain and cognitive decline (intercept-only adjustment) 
Total financial assets (per $100,000) 0.001 0.000 to 0.002 0.019 
Marital status: divorced, widowed, or never-married 0.002 -0.013 to 0.018 0.771 

Current alcohol use 
Low risk 0.050 0.035 to 0.064 <0.001 
Binge 0.023 -0.029 to 0.075 0.384 

CESD score, per point -0.014 -0.019 to -0.009 <0.001 
Any reported difficulty with activities of daily living (ADLs) -0.074 -0.096 to -0.053 <0.001 


