
 

eAppendix Table 1. Unadjusted outcomes of traditional Medicare and Medicare Advantage enrollees with and without food insecurity. 

 With food insecurity Without food insecurity 
Outcomes TM enrollees MA enrollees P value TM enrollees MA enrollees P value 
Prevalence        
   Food insecurity† (n=9674) 10.3 (30.45) 12.4 (32.92) <.0001    
   Food insecurity with hunger‡ (n=9674) 4.0 (19.53)  4.5 (20.77) 0.003    
Health care utilization 

  
 

  
 

   Inpatient hospital admission (n = 9674) 0.3 (0.9) 0.2 (0.6) 0.067 0.2 (0.6) 0.1 (0.4) <.0001 
   Outpatient hospital visit (n = 9674) 7.5 (9.4) 3.0 (4.6) <.0001 5.5 (8.5) 3.1 (5.8) <.0001 
   Medical provider visit§ (n = 9674) 39.5 (38.7) 16.7 (20.3) <.0001 31.2 (31.3) 15.8 (20.0) <.0001 
   Prescription drug purchase¶ (n = 7708) 67.8 (75.6) 67.2 (67.1) 0.739 37.4 (43.3) 38.8 (55.2) 0.178 
Financial burden 

  
 

  
 

   OOP spending (n = 9674) 1679 (2414) 1224 (2372) 0.006 2531 (4049) 1846 (2901) <.0001 
   Share of OOP in income (n = 9674) 10.9 (27.5) 8.0 (16.4) 0.029 8.4 (19.5) 6.3 (14.5) <.0001 
Care satisfaction¶ 

  
 

  
 

   Trouble in having needed care (n = 9665) 17.0 (37.6) 16.7 (37.3) 0.410 3.8 (19.0) 4.4 (20.5) 0.333 
   Availability of care by specialists when needs it (n = 8759) 3.2 (0.6) 3.1 (0.7) 0.351 3.3 (0.6) 3.4 (0.6) 0.017 
   Ease of getting to a doctor from where person live (n = 9433) 3.1 (0.7) 3.1 (0.7) 0.482 3.4 (0.6) 3.5 (0.6) 0.001 
   OOP costs paid for medical care (n = 9292) 2.9 (0.8) 2.8 (0.9) 0.544 3.2 (0.7) 3.2 (0.7) 0.004 
   Overall quality of medical care received (n = 9303) 3.3 (0.7) 3.3 (0.7) 0.827 3.6 (0.5) 3.6 (0.6) 0.781 
Health status| 

  
 

  
 

   General health status compared to same-age people (n = 9637) 2.6 (1.1) 2.7 (1.1) 0.225 3.4 (1.1) 3.5 (1.1) 0.006 
   Overall health status compared to a year ago (n = 9658) 0.7 (0.5) 0.7 (0.5) 0.212 0.8 (0.4) 0.8 (0.4) 0.026 

 
Abbreviations: TM, traditional Medicare; MA Medicare Advantage, SD; standard deviation.  
†We identified food insecurity through the six-item version of the US Department of Agriculture’s food security questionnaire. Specifically, respondents were 
asked if their food had ever run out, if they had no money to get more, or if they were unable to eat balanced meals, cut meal size or skipped meals, ate less than 
they ought, or were hungry because of insufficient money. We defined those with two or more affirmative responses out of six as being food insecure.  
‡We defined those with five or more affirmative responses as having very low food security. 
§The unit of measurement is a separate visit, procedure, service, or a supplied item. 
¶The unit of measurement is a single purchase of a single drug in a single container.  
|A higher value indicates better care satisfaction or health status.  

  



 

eAppendix Table 2. Unadjusted outcomes of traditional Medicare and Medicare Advantage enrollees with food insecurity and traditional Medicare and Medicare 

Advantage enrollees with food insecurity with hunger. 

 With food insecurity† With food insecurity with hunger‡ 
Outcomes TM enrollees MA enrollees P value TM 

enrollees 
MA enrollees P value 

Health care utilization 
  

 
  

 
   Inpatient hospital admission  0.3 (0.7) 0.2 (0.7) 0.067 0.4 (0.8) 0.2 (0.6) 0.319 
   Outpatient hospital visit  7.7 (9.8) 3.1 (4.7) <.0001 9.0 (11.4) 3.1 (4.4) <.0001 
   Medical provider visit§  38.8 (35.4) 17.2 (20.9) <.0001 43.8 (41.6) 17.9 (21.2) <.0001 
   Prescription drug purchase¶  69.4 (77.4) 67.9 (68.7) 0.739 83.8 (90.8) 71.9 (70.9) 0.141 
Financial burden 

  
 

  
 

   OOP spending  1616 (2404) 1211 (2416) 0.006 1653 (2809) 1296 (2663) <.0001 
   Share of OOP in income  10.4 (26.8) 7.5 (14.8) 0.029 11.2 (19.4) 9.0 (17.4) <.0001 
Care satisfaction¶ 

  
 

  
 

   Trouble in having needed care  17.3 (37.8) 15.4 (36.1) 0.410 20.8 (40.6) 19.9 (40.0) 0.826 
   Availability of care by specialists when needs it  3.2 (0.6) 3.1 (0.6) 0.351 3.1 (0.6) 3.0 (0.7) 0.415 
   Ease of getting to a doctor from where person live  3.2 (0.7) 3.1 (0.7) 0.482 3.1 (0.7) 3.1 (0.6) 0.939 
   OOP costs paid for medical care  2.9 (0.8) 2.8 (0.9) 0.544 2.9 (0.9) 2.7 (0.9) 0.006 
   Overall quality of medical care received  3.3 (0.7) 3.3 (0.7) 0.827 3.2 (0.8) 3.2 (0.6) 0.924 
Health status| 

  
 

  
 

   General health status compared to same-age people  2.6 (1.1) 2.7 (1.1) 0.225 2.4 (1.1) 2.6 (1.0) 0.114 
   Overall health status compared to a year ago 0.7 (0.5) 0.7 (0.5) 0.212 0.6 (0.5) 0.6 (0.5) 0.654 

Abbreviations: TM, traditional Medicare; MA Medicare Advantage, SD; standard deviation.  
†We identified food insecurity through the six-item version of the US Department of Agriculture’s food security questionnaire. Specifically, respondents were asked if their 
food had ever run out, if they had no money to get more, or if they were unable to eat balanced meals, cut meal size or skipped meals, ate less than they ought, or were 
hungry because of insufficient money. We defined those with two or more affirmative responses out of six as being food insecure.  
‡We defined those with five or more affirmative responses as having very low food security. 
§The unit of measurement is a separate visit, procedure, service, or a supplied item. 
¶The unit of measurement is a single purchase of a single drug in a single container.  
|A higher value indicates better care satisfaction or health status.  

  



 

eAppendix Table 3. Results from first-stage regression of county-level Medicare Advantage penetration on Medicare Advantage 

enrollment. 

Outcomes County-level MA 
penetration, coefficient 
(95% CI) 

Observation R-squared F-statistics 

Prevalence     
   All prevalence outcomes   0.010 (0.009 to 0.011) 9674 0.134 23.52 
Health care utilization     
   All utilization outcomes except for prescription drug 
purchase 

0.009 (0.008 to 0.010) 9674 0.224 158.04 

   Prescription drug purchase  0.009 (0.008 to 0.010) 7708 0.246 127.27 
Financial burden     
   All financial burden outcomes  0.009 (0.008 to 0.010) 9674 0.224 158.04 
Care satisfaction     
   Trouble in having needed care  0.009 (0.008 to 0.010) 9665 0.224 157.54 
   Availability of care by specialists when needs it 0.009 (0.008 to 0.010) 8759 0.229 136.38 
   Ease of getting to a doctor from where person live  0.009 (0.008 to 0.010) 9433 0.225 154.62 
   OOP costs paid for medical care  0.009 (0.008 to 0.010) 9292 0.220 150.42 
   Overall quality of medical care received  0.009 (0.008 to 0.010) 9303 0.227 147.04 
Health status     
   General health status compared to same-age people  0.009 (0.008 to 0.010) 9637 0.224 158.27 
   Overall health status compared to a year ago  0.009 (0.008 to 0.010) 9658 0.224 158.19 

 



 

eAppendix Table 4. Results from linear regression (non-IV analysis) on adjusted differences in health care utilization and financial burden between traditional Medicare 

and Medicare Advantage enrollees with and without food insecurity. 

 Adjusted estimate, Mean (95% CI)† 
 With food insecurity Without food insecurity 
Outcomes TM enrollees MA enrollees Adjusted 

differences 
TM enrollees MA enrollees Adjusted 

differences 
Health care utilization   

 
   

   Inpatient hospital admission (n = 
9674) 

0.4 (0.3 to 0.5)  0.2 (0.1 to 0.2)  -0.2 (-0.3 to -0.1)  0.2 (0.2 to 0.2)  0.1 (0.1 to 0.2)  0 (-0.1 to 0)  

   Outpatient hospital visit (n = 
9674) 

7.6 (6.6 to 8.7)  3.3 (2.9 to 3.7)  -4.3 (-5.5 to -3.2)  5.3 (5 to 5.6)  3.2 (3 to 3.4)  -2.1 (-2.5 to -1.7)  

   Medical provider visit‡ (n = 
9674) 

39 (35.5 to 42.5)  17.3 (15.1 to 
19.4)  

-21.8 (-25.8 to -
17.7)  

31.1 (30 to 32.2)  16 (15.2 to 16.8)  -15.1 (-16.4 to -
13.7)  

   Prescription drug purchase§ (n = 
7708) 

82.2 (73.8 to 
90.6)  

73 (66.2 to 79.9)  -9.1 (-19.8 to 1.5)  44.7 (42.8 to 
46.6)  

41 (38.9 to 43)  -3.7 (-6.4 to -1)  

Financial burden       
   OOP spending (n = 9674) 1619 (1392 to 

1845)  
1200 (1021 to 
1380)  

-418 (-701 to -
136)  

2497 (2370 to 
2625)  

1886 (1779 to 
1994)  

-611 (-774 to -
448)  

   Share of OOP in income (n = 
9674) 

10.9 (8.9 to 12.9)  8 (6.6 to 9.3)  -2.9 (-5.3 to -0.5)  8.3 (7.8 to 8.9)  6.3 (5.9 to 6.7)  -2 (-2.6 to -1.4)  

Abbreviations: TM, traditional Medicare; MA, Medicare Advantage; SD; standard deviation, OOP, out-of-pocket. 
†We used the county-level MA penetration rate as an instrument for individual-level MA enrollment to control for unmeasured confounding due to selection bias. Using the 

predictive marginal effects at representative values estimated from a two-stage least squares regression model, we used the method of recycled predictions to estimate the 

predicted mean values of the outcomes for each group in MA and TM. We then conducted post-estimation tests to estimate the differences in the adjusted outcomes 

between MA and TM beneficiaries. To control for differences in characteristics between MA and TM beneficiaries, we also included the following control variables: age; 

gender; race/ethnicity; education; income; Medicare/Medicaid dual eligibility; marital status; status of living with someone; residence in metro area; census region of 

residence; comorbidities; body mass index; and activities of daily living limitations. 
‡The unit of measurement is a separate visit, procedure, service, or a supplied item. 
§The unit of measurement is a single purchase of a single drung in a single container.  

 

 



 

eAppendix Table 5. Results from linear regression (non-IV analysis) on adjusted differences in care satisfaction and health status between traditional Medicare and 

Medicare Advantage enrollees with and without food insecurity. 

 Adjusted estimate, Mean (95% CI) † 
 With food insecurity Without food insecurity 
Outcomes TM enrollees MA enrollees Adjusted 

differences 
TM enrollees MA enrollees Adjusted 

differences 
Care satisfaction‡   

 
 

  

   Trouble in having needed care (n = 9665) 16.8 (12.9 to 
20.7)  

15.9 (11.8 to 
20)  

-0.9 (-6.5 to 
4.8)  

3.5 (2.7 to 
4.3)  

4.7 (3.9 to 
5.6)  

1.2 (0 to 2.4)  

   Availability of care by specialists when needs it (n = 
8759) 

3.2 (3.1 to 3.2)  3.1 (3 to 3.2)  0 (-0.1 to 0.1)  3.3 (3.3 to 
3.4)  

3.4 (3.3 to 
3.4)  

0 (0 to 0.1)  

   Ease of getting to a doctor from where person live (n 
= 9433) 

3.2 (3.1 to 3.2)  3.1 (3 to 3.2)  0 (-0.1 to 0.1)  3.4 (3.4 to 
3.5)  

3.5 (3.4 to 
3.5)  

0 (0 to 0.1)  

   OOP costs paid for medical care (n = 9292) 2.9 (2.8 to 3)  2.8 (2.7 to 2.9)  -0.1 (-0.2 to 
0.1)  

3.2 (3.2 to 
3.3)  

3.2 (3.1 to 
3.2)  

-0.1 (-0.1 to 
0)  

   Overall quality of medical care received (n = 9303) 3.3 (3.2 to 3.4)  3.3 (3.2 to 3.4)  0 (-0.1 to 0.1)  3.6 (3.5 to 
3.6)  

3.6 (3.5 to 
3.6)  

0 (0 to 0)  

Health status‡   
 

 
  

   General health status compared to same-age people 
(n = 9637) 

2.6 (2.5 to 2.7)  2.7 (2.6 to 2.8)  0.1 (-0.1 to 0.2)  3.5 (3.4 to 
3.5)  

3.5 (3.5 to 
3.5)  

0 (0 to 0.1)  

   Overall health status compared to a year ago (n = 
9658) 

0.7 (0.6 to 0.7)  0.7 (0.6 to 0.8)  0 (0 to 0.1)  0.8 (0.8 to 
0.8)  

0.8 (0.8 to 
0.9)  

0 (0 to 0)  

Abbreviations: TM, traditional Medicare; MA, Medicare Advantage; SD; standard deviation, OOP, out-of-pocket. 
†We used the county-level MA penetration rate as an instrument for individual-level MA enrollment to control for unmeasured confounding due to selection bias. Using the 

predictive marginal effects at representative values estimated from a two-stage least squares regression model, we used the method of recycled predictions to estimate the 

predicted mean values of the outcomes for each group in MA and TM. We then conducted post-estimation tests to estimate the differences in the adjusted outcomes 

between MA and TM beneficiaries. To control for differences in characteristics between MA and TM beneficiaries, we also included the following control variables: age; 

gender; race/ethnicity; education; income; Medicare/Medicaid dual eligibility; marital status; status of living with someone; residence in metro area; census region of 

residence; comorbidities; body mass index; and activities of daily living limitations. 
‡A higher value indicates better care satisfaction or health status.  

 

 


