
eAppendix Table 1. List of Type-2 Diabetes, Cardiovascular, and COPD/Asthma Drug Classesa 

Type-2 diabetes oral hypoglycemic medications sulfonylureas, biguanides, thiazolidinediones, meglitinides, and 
dipeptidyl peptidase-4 inhibitors 

Cardiovascular disease medications angiotensin-converting enzyme (ACE) inhibitors or angiotensin 
II receptor blockers (ARB), statins, antiplatelet agents, beta-
blockers, calcium channel blockers, diuretics, alpha-1 blockers, 
central alpha-2 agonists, and direct vasodilators 

COPD/asthma drug classes anticholinergic inhalers, inhaled corticosteroids alone or in 
combination with long-acting beta-agonists (LABA), and other 
COPD/asthma medications (theophylline and leukotriene 
modifiers) 

 
a The study sample included adult super-utilizers (≥3 hospitalizations or ≥2 hospitalizations with ≥2 ED visits in 6 months), diagnosed 

with ≥1 of the above mentioned ambulatory care sensitive conditions, with continuous eligibility for Medicare Part A, B, and D, and 

who had filled ≥1 of 17 type-2 diabetes, cardiovascular, or COPD/asthma drug classes, during the 2-year period. 

  



eAppendix Table 2. Comorbidities, Medication Use, and Health Services Utilization in Each 6-Month Patient-Period among Younger 

(ages < 65) and Older (ages 65+) Medicare Beneficiaries, (n=1,092) 

Characteristics  Period 1 Period 2 Period 3 Period 4 
Medicare Beneficiaries <65 years, N=468 N (%) N (%) N (%) N (%) 
Overall medication nonadherence a 188 (47.7) 282 (66.7) 312 (72.7) 354 (79.0) 
Opioids with >7-day supply 237 (50.6) 261 (55.8) 249 (53.2) 284 (60.7) 
No. of unique medications filled, mean (SD) 
No. of unique prescribers, mean (SD) 

5.2 (7.1) 
5.1 (3.4) 

5.4 (7.5) 
5.4 (3.5) 

6.6 (7.5) 
5.4 (3.6) 

9.8 (8.9) 
6.7 (3.7) 

Health services utilization 
>1 physician office visits 
No. of inpatient stays, mean (SD) 
No. of emergency department visits, mean (SD) 
Super-utilizers 

 
393 (84.0) 
1.0 (1.7) 
1.2 (2.8) 
80 (17.1) 

 
393 (84.0) 
1.1 (1.8) 
1.3 (3.1) 
88 (18.8) 

 
391 (83.6) 
1.0 (1.7) 
1.4 (2.9) 
68 (14.3) 

 
392 (83.8) 
3.3 (1.3) 
2.3 (3.5) 
468 (100.0) 

Medicare Beneficiaries >65 years, N=624 N (%) N (%) N (%) N (%) 
Overall medication nonadherenceβ 190 (33.5) 285 (48.5) 363 (60.3) 418 (68.3) 
Opioids with >7-day supply 252 (40.4) 255 (40.9) 247 (39.6) 323 (51.8) 
No. of unique medications filled, mean (SD) 
No. of unique prescribers, mean (SD) 

5.5 (6.5) 
3.9 (2.4) 

5.6 (6.6) 
4.0 (2.3) 

6.3 (6.8) 
4.1 (2.5) 

8.7 (8.3) 
5.1 (2.5) 

Health services utilization 
>1 physician office visits b 

No. of inpatient stays, mean (SD) 
No. of emergency department visits, mean (SD) 
       Super-utilizers 

 
507 (81.3) 
.56 (1.0) 
.47 (1.2) 
43 (6.9) 

 
510 (81.7) 
.50 (1.0) 
.60 (1.1) 
50 (8.0) 

 
518 (83.0) 
.56 (1.0) 
.58 (1.2) 
43 (6.9) 

 
523 (83.8) 
3.0 (.5) 
1.2 (1.6) 
624 (100.0) 

a Medication nonadherence defined as proportion of days covered (PDC) was based on seventeen index drug classes.  

    Sample size for medication nonadherence:  

• Medicare beneficiaries <65 years (Period 1: N=394, Period 2: N=423, Period 3: N=429, Period 4: N=448) 

• Medicare beneficiaries ≥65 years (Period 1: N=567, Period 2: N=588, Period 3: N=602, Period 4: N=612)  
b Physician office visits were identified using Part B claims and were defined as “location, other than a hospital, skilled nursing facility 

(SNF), military treatment facility, community health center, State or local public health clinic, or intermediate care facility (ICF), 



where the health professional routinely provides health examinations, diagnosis, and treatment of illness or injury on an ambulatory 

basis.”  

 



eAppendix Table 3. Association of Medication Adherence with Inpatient Stays and Emergency 

Department Visits by Disease Category a  

 
a We used multivariable random effects negative binomial models. The adjusted models included 

lagged effects of medication nonadherence, race, dual low-income status, gender, Charlson 

comorbidity index, diagnosed mental health conditions, tobacco use disorder, opioid medication 

filled, number of medications filled, number of different prescribers, and >1 physician office 

visits.  
b Diabetes Medications: Overall sample: 794 patient-periods, <65 years: 293 patient-periods, ≥65 

years: 501 patient-periods. 
c Cardiovascular Disease Medications: Overall sample: 2,925 patient-periods, <65 years: 1,195 

patient-periods, >65 years: 1,730 patient-periods. 
d COPD or Asthma Medications: Overall sample: 560 patient-periods, <65 years: 222 patient-

periods, >65 years: 338 patient-periods 
e Emergency department visits 
f Incidence Rate Ratio 
g Significant at P<0.05.  
h Chronic obstructive pulmonary disease. 

Therapy Class Inpatient Stays    ED Visits e 

 IRR f (95% CI) P  
Value g 

 IRR f (95% CI) P 
Value g 

Diabetes Medications b 
Nonadherence (overall sample) 
Nonadherence (<65 years) 
Nonadherence (>65 years) 

 
1.32 (1.14-1.53) 
1.24 (0.98-1.58) 
1.30 (1.07-1.57) 

 
<.001 
.07 
.008 

  
1.21 (1.01-1.48) 
1.24 (0.98-1.57) 
1.17 (0.92-1.50) 

 
.04 
.07 
.21 

Cardiovascular Disease 
Medications c 
Nonadherence (overall sample) 
Nonadherence (<65 years) 
Nonadherence (>65 years) 

 
 
1.42 (1.25-1.61) 
1.33 (1.19-1.50) 
1.42 (1.19-1.69) 

 
 
<.001 
.001 
<.001 

  
 
1.26 (1.13-1.40) 
1.26 (1.13-1.40) 
1.23 (1.06-1.44) 

 
 
<.001 
<.001 
.007 

COPD h or Asthma Medications d 
Nonadherence (overall sample) 
Nonadherence (<65 years) 
Nonadherence (>65 years) 

 
1.20 (1.02-1.42) 
1.04 (0.80-1.36) 
1.48 (1.01-2.18) 

 
.03 
.78 
.04 

  
1.34 (1.02-1.74) 
1.24 (0.84-1.84) 
1.38 (0.96-1.99) 

 
.03 
.29 
.08 



eAppendix Table 4. Factors Associated with Inpatient Stays and Emergency Department Visits among Medicare Beneficiaries ≥65 

years Using Alternative Criteria* (N=1,737 patient-periods) a 

Characteristics Inpatient Stays    ED Visits b 

 Overall 
IRR c  (95% 

CI) 

ACSC 
IRR c (95% 

CI) 

 Overall 
IRR c (95% 

CI) 

ACSC 
IRR c (95% 

CI) 
Medication nonadherence d 1.26 (1.14-1.40) 1.32 (1.04-1.66)  1.16 (1.00-1.34) 1.15 (0.98-1.34) 

Diagnosed mental health 

condition e 

1.50 (1.34-1.68) 1.12 (0.85-1.48)  1.48 (1.23-1.77) 1.49 (1.24-1.79) 

≥7 day supply of opioids 1.01 (0.90-1.12) 0.74 (0.58-0.95)  1.09 (0.92-1.28) 0.94 (0.79-1.11) 
Female (Ref: Male) 0.99 (0.89-1.10) 1.02 (0.77-1.35)  1.05 (0.88-1.27) 1.18 (0.96-1.44) 

White/Others (ref) 

Non-Hispanic Black 

-- 
0.88 (0.78-0.98) 

 

0.53 (0.39-0.71) 
 -- 

1.26 (1.02-1.57) 
 

1.19 (0.96-1.48) 

Non-Dual Non-LICS (ref) f 

Non-Dual LICS 

Dual LICS 

 

1.17 (0.96-1.42) 

1.13 (1.00-1.28) 

 

1.81 (1.12-2.94) 
1.62 (1.20-2.19) 

  

1.39 (1.00-1.94) 

1.43 (1.15-1.77) 

 
1.41 (1.01-1.97) 
1.44 (1.16-1.78) 

Diagnosed tobacco use disorder 1.11 (0.96-1.28) 1.38 (1.00-1.92)  1.01 (0.80-1.27) 1.05 (0.82-1.34) 

Charlson comorbidity index 1.08 (1.06-1.10) 1.18 (1.13-1.24)  1.05 (1.02-1.08) 1.12 (1.09-1.16) 
Diagnosed cancer 0.83 (0.73-0.94) 0.64 (0.46-0.89)  0.88 (0.70-1.10) 0.83 (0.67-1.04) 

Number of unique medications 

filled 

0.99 (0.98-0.99) 1.00 (0.98-1.02)  1.00 (0.99-1.01) 0.99 (0.98-1.01) 

Number of unique prescribers 1.02 (0.99-1.04) 1.07 (1.01-1.13)  1.02 (0.98-1.05) 1.01 (0.97-1.05) 

Physician office visits 0.98 (0.97-0.99) 0.96 (0.94-0.99)  1.03 (1.02-1.05) 1.03 (1.02-1.05) 
 

a We used multivariable random effects negative binomial models. The unit of analysis was patient-period. The models included 

lagged effects of all the above factors. All statistically significant results are indicated in bold.   

b Emergency Department visits  

c Incidence Rate Ratio.  

d Medication nonadherence defined as proportion of days covered (PDC) was based on seventeen index drug classes. 



e Diagnosed mental health condition was defined as diagnosis of depression, anxiety, schizophrenia, other psychotic disorders, or 

bipolar disorders (at least 1 diagnosis claim present in Medicare inpatient, outpatient, or Part B claims) in the 2-year study evaluation 

period 

f  Low-income cost sharing subsidy 

  



eAppendix Table 5. Factors Associated with Inpatient Stays and Emergency Department Visits among Medicare Beneficiaries <65 

years Using Alternative Criteria* (N=1,210 patient-periods) a 

Characteristics Inpatient Stays    ED Visits b 

 Overall 
IRR c (95% 

CI) 

ACSC 
IRR c (95% 

CI) 

 Overall 
IRR c (95% 

CI) 

ACSC 
IRR c (95% 

CI) 
Medication nonadherence d 1.26 (1.13-1.41) 1.46 (1.08-1.96)  1.24 (1.06-1.44) 1.23 (1.05-1.43) 
Diagnosed mental health 

condition e 
1.21 (1.07-1.36) 1.10 (0.79-1.51)  1.39 (1.15-1.68) 1.37 (1.14-1.66) 

≥7 day supply of opioids 1.11 (0.98-1.26) 0.92 (0.66-1.27)  1.12 (0.93-1.35) 1.14 (0.94-1.37) 
Female (Ref: Male) 1.06 (0.94-1.19) 0.80 (0.55-1.16)  1.05 (0.85-1.30) 1.04 (0.84-1.29) 

White/Others (ref) 

Non-Hispanic Black 

-- 
0.98 (0.85-1.14) 

 

0.87 (0.56-1.35) 

 -- 
1.19 (0.93-1.53) 

 

1.15 (0.90-1.47) 

Non-Dual Non-LICS (ref) f 

Non-Dual LICS 

Dual LICS 

 

1.06 (0.82-1.38) 

1.01 (0.80-1.26) 

 

1.28 (0.57-2.87) 

1.49 (0.74-3.01) 

  

1.28 (0.81-2.04) 

1.42 (0.95-2.11) 

 

1.25 (0.79-1.98) 

1.39 (0.93-2.06) 

Diagnosed tobacco use disorder 1.25 (1.10-1.41) 1.75 (1.24-2.46)  1.30 (1.06-1.59) 1.31 (1.07-1.61) 
Charlson comorbidity index 1.07 (1.05-1.09) 1.10 (1.04-1.16)  1.08 (1.05-1.11) 1.08 (1.05-1.11) 
Diagnosed cancer 0.96 (0.82-1.12) 0.81 (0.49-1.33)  1.28 (1.01-1.64) 1.20 (0.94-1.53) 

Number of unique medications 

filled 

0.98 (0.97-0.99) 0.99 (0.97-1.01)  0.98 (0.97-0.99) 0.98 (0.97-0.99) 

Number of unique prescribers 1.02 (0.99-1.03) 1.02 (0.97-1.07)  1.05 (1.03-1.08) 1.05 (1.02-1.07) 
Physician office visits 0.99 (0.98-1.00) 0.98 (0.96-1.02)  1.01 (0.99-1.02) 1.01 (0.99-1.02) 

 

a We used multivariable random effects negative binomial models. The unit of analysis was patient-period. The models included 

lagged effects of all the above factors. All statistically significant results are indicated in bold.   

b Emergency Department visits  

c Incidence Rate Ratio.  

d Medication nonadherence defined as proportion of days covered (PDC) was based on seventeen index drug classes. 



e Diagnosed mental health condition was defined as diagnosis of depression, anxiety, schizophrenia, other psychotic disorders, or 

bipolar disorders (at least 1 diagnosis claim present in Medicare inpatient, outpatient, or Part B claims) in the 2-year study evaluation 

period 

f  Low-income cost sharing subsidy 

  



eAppendix Figure 1. Study Designa 

 

a This study was a retrospective panel analysis of the baseline data for Medicare beneficiaries meeting the SafeMed Program eligibility 

criteria during the enrollment period from February 2013-December 2014. For each patient, we reviewed 2 years of data prior to 

SafeMed enrollment. The dates of this 2-year baseline period varied for each patient based on their enrollment date for the SafeMed 

Program. For instance, if a patient was enrolled in the SafeMed Program in February 1, 2013, the 2-year evaluation period was from 

February 12, 2011 to February 1, 2013. The data for each patient were divided into four 6-month patient-periods, with the last 6-

month period serving as the qualifying period for the SafeMed Program. 



eAppendix Figure 1 

A. Medication Nonadherence Rates (proportion of patients with PDC<80%) among Medicare 

Beneficiaries <65 Years Using Main and Alternate PDC definitions. 

 
a Patients were continuously followed once they filled >2 medications for a drug class. 

Sample size for main definition: Period 1: N=394, Period 2: N=423, Period 3: N=429, Period 4: 

N=448. 
b Alternate Definition: Patients who filled >2 medications for a drug class in any of the previous 

periods were required to have at least one fill for that drug class in the current period. 

Sample size for alternate definition: Period 1: N=394, Period 2: N=415, Period 3: N=415, Period 

4: N=438. 

 

B. Medication Nonadherence Rates (proportion of patients with PDC<80%) among Medicare 

Beneficiaries >65 Years Using Main and Alternate PDC definitions. 
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a Patients were continuously followed once they filled >2 medications for a drug class. 

Sample size for main definition: Period 1: N=567, Period 2: N=588, Period 3: N=602, Period 4: 

N=612.  
b Patients who filled >2 medications for a drug class in any of the previous periods were required 

to have at least one fill for that drug class in the current period. 

Sample size for alternate definition: Period 1: N=567, Period 2: N=583, Period 3: N=592, Period 

4: N=607 

 


