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Supplemental Digital Table 1 

International Classification of Disease (ICD) Revision 9-Clinical Modification (ICD-9-CM) Codes Used to Identify Patients Hospitalized for Acute 

Myocardial Infarction, Heart Failure, and Pneumonia 

Acute Myocardial Infarction Heart Failure Pneumonia 

ICD-9 Description ICD-9 Description ICD-9 Description 

410.00 Acute Myocardial Infarction 

(anterolateral wall) – episode of care 

unspecified 

402.01 Malignant hypertensive heart disease with 

heart failure 

481 Pneumococcal pneumonia (Streptococcus 

pneumoniae pneumonia) 

410.01 Acute Myocardial Infarction 

(anterolateral wall) – initial episode of 

care 

402.11 Benign hypertensive heart disease with 

heart failure 

482.0 Other bacterial pneumonia: pneumonia due 

to Klebsiella pneumoniae 

410.10 Acute Myocardial Infarction (other 

anterior wall) – episode of care 

unspecified 

402.91 Hypertensive heart disease with heart 

failure 

482.1 Other bacterial pneumonia: pneumonia due 

to Pseudomonas 

410.11 Acute Myocardial Infarction (other 

anterior wall) – initial episode of care 

404.01 Malignant hypertensive heart and renal 

disease with heart failure 

482.2 Other bacterial pneumonia: pneumonia due 

to Hemophilus influenzae (H. 

influenzae) 

410.20 Acute Myocardial Infarction 

(inferolateral wall) – episode of care 

unspecified 

404.03 Malignant hypertensive heart and renal 

disease with heart failure 

and renal failure 

482.30 Pneumonia due to Streptococcus: 

Streptococcus, unspecified 

410.21 Acute Myocardial Infarction 

(inferolateral wall) – initial episode of 

care 

404.11 Benign hypertensive heart and renal 

disease with heart failure 

482.31 Pneumonia due to Streptococcus: 

Group A 

410.30 Acute Myocardial Infarction 

(inferoposterior wall) – episode of 

care unspecified 

404.13 Benign hypertensive heart and renal 

disease with heart failure and renal failure 

482.32 Pneumonia due to Streptococcus: 

Group B 

410.31 Acute Myocardial Infarction 

(inferoposterior wall) – initial 

episode of care 

404.91 Hypertensive heart and renal disease 

with heart failure 

482.39 Pneumonia due to Streptococcus: 

Other Streptococcus 

410.40 Acute Myocardial Infarction (other 

inferior wall) – episode of care 

unspecified 

404.93 Hypertensive heart and renal disease 

with heart failure and renal failure 

482.40 Pneumonia due to Staphylococcus, 

unspecified 

410.41 Acute Myocardial Infarction (other 

inferior wall) – initial 

episode of care 

428.0 Congestive heart failure 482.41 Methicillin susceptible pneumonia due to 

Staphylococcus aureus 
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410.50 Acute Myocardial Infarction (other 

lateral wall) – episode of care 

unspecified 

428.1 Left heart failure 482.42 Methicillin resistant pneumonia due to 

Staphlococcus aureus 

410.51 Acute Myocardial Infarction (other 

lateral wall) – initial 

episode of care 

428.20 Unspecified systolic heart failure 482.49 Pneumonia due to other Staphylococcus 

pneumonia 

410.60 Acute Myocardial Infarction (true 

posterior wall) – episode of care 

unspecified 

428.21 Acute systolic heart failure 482.82 Pneumonia due to Escherichia coli (E. 

coli) 

410.61 Acute Myocardial Infarction (true 

posterior wall) – initial episode of 

care 

428.22 Chronic systolic heart failure 482.83 Pneumonia due to other gram-negative 

bacteria 

410.70 Acute Myocardial Infarction 

(subendocardial) – episode of care 

unspecified 

428.23 Acute on chronic systolic heart failure 482.84 Pneumonia due to Legionnaires’ disease 

410.71 Acute Myocardial Infarction 

(subendocardial) – initial episode of care 

428.30 Unspecified diastolic heart failure 482.89 Pneumonia due to other specified bacteria 

410.80 Acute Myocardial Infarction (other 

specified site) – episode of care 

unspecified 

428.31 Acute diastolic heart failure 482.9 Bacterial pneumonia unspecified 

410.81 Acute Myocardial Infarction (other 

specified site) – initial episode of care 

428.32 Chronic diastolic heart failure 483.0 Pneumonia due to Mycoplasma 

pneumoniae 

410.90 Acute Myocardial Infarction 

(unspecified site) – episode of care 

unspecified 

428.33 Acute on chronic diastolic heart failure 483.1 Pneumonia due to Chlamydia 

410.91 Acute Myocardial Infarction 

(unspecified site) – initial episode of care 

428.40 Unspecified combined systolic and 

diastolic heart failure 

483.8 Pneumonia due to other specified organism 

  428.41 Acute combined systolic and diastolic 

heart failure 

485 Bronchopneumonia, organism unspecified 

  428.42 Chronic combined systolic and diastolic 

heart failure 

486 Pneumonia, organism unspecified 

  428.43 Acute on chronic combined systolic and 

diastolic heart failure 

  

  428.9 Heart failure, unspecified   
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Supplemental Digital Table 2 

Hospital Distribution by State and Council of Teaching Hospitals and Health Systems (COTH) Status, with Corresponding Discharges for Acute 

Myocardial Infarction, Heart Failure, and Pneumonia Among Medicare Patients ≥ 66 Years of Age 

 COTH member Non-COTH teaching Non-teaching All types 

State Hospital (%) Discharges (%) Hospital (%) Discharges (%) Hospital (%) Discharges (%) Total hospital Total discharges 

AK 0 0 1 (16.7) 750 (43.5) 5 (83.3) 973 (56.5) 6 1,723 

AL 2 (2.1) 862 (2.0) 13 (13.5) 12,560 (29.5) 81 (84.4) 29,098 (68.4) 96 42,520 

AR 1 (2.2) 479 (1.7) 11 (24.4) 10,703 (38.9) 33 (73.3) 16,355 (59.4) 45 27,537 

AZ 5 (9.8) 2,660 (10.3) 13 (25.5) 8,455 (32.8) 33 (64.7) 14,668 (56.9) 51 25,783 

CA 19 (6.5) 11,958 (9.1) 80 (27.2) 31,961 (24.4) 195 (66.3) 86,984 (66.5) 294 130,903 

CO 1 (2.2) 494 (3.2) 16 (35.6) 6,756 (44.2) 28 (62.2) 8,049 (52.6) 45 15,299 

CT 8 (25.8) 13,486 (44.0) 9 (29.0) 10,135 (33.1) 14 (45.2) 7,049 (23.0) 31 30,670 

DC 4 (57.1) 3,383 (68.8) 2 (28.6) 1,338 (27.2) 1 (14.3) 193 (3.9) 7 4,914 

DE 1 (20.0) 3,687 (47.8) 1 (20.0) 476 (6.2) 3 (60.0) 3,547 (46.0) 5 7,110 

FL 8 (4.8) 13,489 (9.3) 31 (18.7) 26,134 (18.0) 127 (76.5) 105,500 (72.7) 166 145,123 

GA 7 (6.5) 5,838 (10.2) 10 (9.4) 8,187 (14.4) 90 (84.1) 42,975 (75.4) 107 57,000 

GU 0 0 0 0 1 (100) 262 (100) 1 262 

HI 0 0 6 (42.9) 2,443 (50.8) 8 (57.1) 2,364 (49.2) 14 4,807 

IA 2 (5.9) 1,798 (8.4) 15 (44.1) 13,034 (61.1) 17 (50.0) 6,515 (30.5) 34 21,347 

ID 0 0 4 (36.4) 2,105 (41.4) 7 (63.6) 2,978 (58.6) 11 5,083 

IL 15 (11.8) 18,411 (18.3) 45 (35.4) 33,133 (32.9) 67 (52.8) 49,271 (48.9) 127 100,815 

IN 4 (5.2) 5,133 (9.6) 18 (23.4) 19,117 (35.7) 55 (71.4) 29,292 (54.7) 77 53,542 

KS 1 (2.2) 642 (3.3) 8 (17.4) 7,339 (37.6) 37 (80.4) 11,563 (59.2) 46 19,544 

KY 2 (3.1) 777 (1.7) 15 (23.1) 17,843 (38.2) 48 (73.9) 28,052 (60.1) 65 46,672 

LA 7 (8.4) 4,625 (12.8) 17 (20.5) 9,226 (25.5) 59 (71.1) 22,320 (61.7) 83 36,171 

MA 13 (22.4) 18,938 (34.2) 20 (34.5) 19,166 (34.6) 25 (43.1) 17,317 (31.3) 58 55,421 

MD 6 (13.0) 6,088 (14.2) 11 (23.9) 9,430 (22.0) 29 (63.0) 27,353 (63.8) 46 42,871 

ME 1 (5.0) 2,044 (17.0) 5 (25.0) 4,817 (40.2) 14 (70.0) 5,132 (42.8) 20 11,993 
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MI 12 (12.8) 21,305 (27.2) 40 (42.6) 38,748 (49.4) 42 (44.7) 18,331 (23.4) 94 78,384 

MN 5 (10.0) 4,561 (22.6) 13 (26.0) 8,363 (41.5) 32 (64.0) 7,227 (35.9) 50 20,151 

MO 7 (9.1) 6,659 (12.8) 21 (27.3) 14,222 (27.3) 49 (63.6) 31,297 (56.0) 77 52,178 

MS 1 (1.5) 468 (1.6) 4 (6.1) 5,870 (19.5) 61 (92.4) 23,714 (78.9) 66 30,052 

MT 0 0 2 (15.4) 1,772 (32.7) 11 (84.6) 3,648 (67.3) 13 5,420 

NC 5 (5.8) 8,225 (11.9) 10 (11.6) 19,173 (27.7) 71 (82.6) 41,917 (60.5) 86 69,315 

ND 1 (14.3) 1,184 (27.1) 4 (57.1) 3,086 (70.8) 2 (28.6) 92 (2.1) 7 4,362 

NE 2 (11.1) 1,629 (13.5) 11 (61.1) 8,062 (66.7) 5 (27.8) 2,401 (19.9) 18 12,092 

NH 1 (7.7) 1,389 (14.8) 2 (15.4) 1,775 (18.9) 10 (76.9) 6,251 (66.4) 13 9,415 

NJ 10 (15.2) 15,728 (19.9) 29 (43.9) 32,359 (40.9) 27 (40.9) 31,076 (39.3) 66 79,163 

NM 1 (3.7) 347 (4.4) 5 (18.5) 2,617 (33.5) 21 (77.8) 4,849 (62.1) 27 7,813 

NV 0 0 5 (18.5) 3,569 (35.7) 17 (77.8) 6,427 (64.3) 22 9,996 

NY 37 (22.0) 41,009 (33.8) 54 (32.1) 42,572 (35.0) 77 (45.8) 37,901 (31.2) 168 121,482 

OH 16 (13.1) 17,617 (20.3) 42 (34.4) 32,739 (37.8) 64 (52.5) 36,303 (41.9) 122 86,659 

OK 1 (1.3) 306 (1.0) 12 (15.8) 11,822 (37.9) 63 (82.9) 19,105 (61.2) 76 31,233 

OR 1 (3.1) 401 (3.5) 8 (25.0) 3,546 (30.7) 23 (71.9) 7,594 (65.8) 32 11,541 

PA 19 (12.9) 22,561 (23.3) 50 (34.0) 36,742 (38.0) 78 (53.1) 37,451 (38.7) 147 96,754 

PR 0 0 10 (22.2) 1,096 (24.1) 35 (77.8) 3,456 (75.9) 45 4,552 

RI 4 (40.0) 3,565 (51.7) 1 (10.0) 930 (13.5) 5 (50.0) 2,400 (34.8) 10 6,895 

SC 3 (5.7) 3,587 (10.5) 8 (15.1) 9,085 (26.6) 42 (79.3) 21,458 (62.9) 53 34,130 

SD 2 (16.7) 1,935 (29.6) 1 (8.3) 1,087 (16.6) 9 (75.0) 3,520 (53.8) 12 6,542 

TN 6 (6.2) 8,116 (14.2) 9 (9.3) 13,366 (23.3) 82 (84.5) 35,815 (62.5) 97 57,297 

TX 15 (5.4) 11,509 (8.1) 40 (14.5) 42,350 (29.7) 221 (80.1) 88,590 (62.2) 276 142,449 

UT 1 (3.5) 446 (6.3) 6 (20.7) 2,967 (41.7) 22 (75.9) 3,702 (52.0) 29 7,115 

VA 5 (7.0) 7,495 (14.2) 17 (23.9) 15,918 (30.1) 49 (69.0) 29,533 (55.8) 71 52,946 

VI 0 0 0 0 2 (100) 319 (100) 2 319 

VT 1 (16.7) 1,668 (41.4) 0 0 5 (83.3) 2,363 (58.6) 6 4,031 
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WA 2 (4.4) 548 (1.9) 13 (28.3) 11,036 (38.4) 31 (67.4) 17,141 (59.7) 46 28,725 

WI 5 (8.2) 5,423 (17.2) 20 (32.8) 13,814 (43.8) 36 (59.0) 12,301 (39.0) 61 31,538 

WV 2 (6.1) 3,059 (16.2) 7 (21.1) 4,999 (26.5) 24 (72.7) 10,834 (57.4) 33 18,892 

WY 0 0 2 (16.7) 1,603 (55.8) 10 (83.3) 1,270 (44.2) 12 2,873 

U.S 272 (8.3) 305,532 (15.2) 797 (24.4) 640,396 (31.8) 2,203 (67.3) 1,066,096 (53.0) 3272 2,012,024 
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Supplemental Digital Table 3 

Deciles of Adjusted Propensity Score for Admission to Council of Teaching Hospitals and Health Systems (COTH) Member or Major Teaching 

Hospital for Acute Myocardial Infarction, Heart Failure, and Pneumonia Patients, Using Four Methods for Categorizing Hospital Teaching Intensity 
  COTH method Median IRB = 0.096 75th percentile IRB = 0.279 90th percentile IRB = 0.619 

Deciles 

Patients in 

major/COTH 

teaching (%) 

Patients in non-

COTH teaching 

(%) 

Patients in non 

teaching (%) 

Patients in 

minor 

teaching (%) 

Patients in non 

teaching (%) 

Patients in 

minor 

teaching (%) 

Patients in non 

teaching (%) 

Patients in 

minor 

teaching (%) 

Patients in non 

teaching (%) 

Acute myocardial infarction        

1 10 18.97 30.19 14.00 23.48 17.64 29.16 26.69 45.00 

2 10 15.49 19.64 14.20 19.83 15.35 20.44 12.90 11.55 

3 10 11.36 9.63 10.81 11.13 11.06 9.58 11.92 10.28 

4 10 10.04 8.45 9.77 8.36 10.45 8.88 10.35 9.06 

5 10 9.67 8.35 9.62 8.22 10.56 8.75 9.27 7.67 

6 10 9.74 8.19 10.60 8.50 9.77 8.15 7.63 5.93 

7 10 8.30 6.27 9.76 8.41 8.98 5.45 7.42 3.83 

8 10 7.67 3.95 9.96 5.31 6.92 4.67 5.23 2.71 

9 10 5.12 3.22 6.17 4.03 4.77 2.76 4.54 2.19 

10 10 3.64 2.12 5.11 2.74 4.49 2.16 4.06 1.78 

Heart failure         

1 10 17.77 25.99 14.13 21.33 18.13 27.50 26.92 41.58 

2 10 15.70 21.18 14.49 19.26 17.10 22.38 15.61 16.30 

3 10 12.06 11.43 12.39 13.58 11.48 9.98 11.71 9.24 

4 10 10.13 7.88 10.00 8.39 10.20 7.90 10.12 8.02 

5 10 9.31 7.25 9.24 7.26 9.23 7.12 8.90 7.00 

6 10 8.69 7.02 8.95 7.07 8.98 6.81 7.75 6.10 

7 10 8.25 6.64 9.11 7.05 8.28 6.43 6.45 4.79 

8 10 7.37 5.72 8.97 7.03 7.43 6.35 4.82 3.06 

9 10 6.04 4.02 7.28 5.68 4.78 3.03 4.17 2.17 

10 10 4.68 2.88 5.45 3.35 4.38 2.50 3.55 1.75 

Pneumonia          

1 10 17.26 26.47 14.54 22.21 18.53 28.73 25.43 38.98 

2 10 14.95 19.47 13.38 17.75 15.46 19.33 16.55 18.36 

3 10 12.12 12.54 12.41 13.83 12.70 12.16 11.40 9.30 

4 10 9.98 7.89 10.51 9.07 10.22 8.05 10.34 7.72 

5 10 9.14 6.91 9.48 7.29 9.47 6.85 8.84 6.45 

6 10 8.79 6.36 9.04 6.77 8.29 6.15 8.22 6.44 

7 10 7.84 5.97 8.52 6.48 8.01 6.27 6.63 5.18 

8 10 8.02 6.32 8.27 6.62 7.40 5.86 5.43 3.80 
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9 10 6.78 5.14 8.09 6.42 5.76 4.27 3.96 2.20 

10 10 5.11 2.92 5.77 3.56 4.16 2.33 3.20 1.56 
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Supplemental Digital Figure 1  
 

 

 

*Propensity score deciles determined based on the probability of admission to a COTH hospital for all patients actually discharged from a COTH hospital. 
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Supplemental Digital Table 4 

Demographic and Clinical Characteristics and 30-Day Mortality after Hospital Admission in Non-teaching Hospitals and Two Categories of 

Teaching Hospitals (Major and Minor) Separated at Interns and Residents Per Bed (IRB) = 0.097 (Median of All Teaching Hospitals)  

 Acute Myocardial Infarction 

(Discharges = 409,736)  

Heart Failure  

(Discharges =9 16,793)  

Pneumonia                     

(Discharges = 685,495)  

 Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching 

 

P 

Total Discharges (%) 113,456  

(27.7) 

106,047  

(25.9) 

190,233 

(46.4) 

 230,652 

(25.2) 

211,417 

(23.1) 

474,724 

(51.8) 

 135,168 

(19.7) 

149,188 

(21.8) 

401,139 

(58.5) 

 

Demographic              

    Age, mean (sd) 79.4 (8.0) 79.3 (8.1) 80.0 (8.2) * 81.2  (8.1) 81.6  (8.0) 81.7 (8.0) * 81.1 (8.3) 80.8 (8.1) 80.9 (8.1) * 

    Gender: Female (%) 49.4 48.9 50.7 * 54.5 55.6 56.1 * 55.0 54.8 54.8  

    Race (%):Black 10.3 6.3 5.7 * 17.9 10.7 9.1 * 11.4 6.4 5.4 * 

                    Hispanic 1.7 1.5 1.6  2.1 1.9 1.9  2.2 1.8 1.8  

                    Asian/ Pacific Islander 1.3 1.1 1.1  1.1 1.1 0.9  1.8 1.4 1.0  

                    Other/Native 1.6 1.4 1.4  1.4 1.3 1.2  1.6 1.3 1.3  

                    White 85.1 89.8 90.2  77.5 84.9 86.9  83.1 89.2 90.5  

Distance beyond the nearest hospital             

    Mean Distance, miles (sd) 36.1(176.6) 42.4(191.5) 47.8(275.6) * 24.7 

(146.7) 

29.0 

(163.0) 

33.3 

(222.5) 

* 28.6(171.5) 32.1(179.8) 32.9(203.6) * 

    Excluding highest 3rd percent 

outliers, mean (sd)† 

14.5 (26.2) 15.9 (28.6) 9.7 (24.4) * 6.9 (15.4) 7.1 (16.2) 4.6 (12.8) * 6.2 (16.0) 6.5 (16.9) 4.6 (14.5) * 

Clinical              

    Transfer-in             

        Other Hospital inpatient 12.7 6.3 3.5 * 2.0 0.9 0.4 * 0.9 0.5 0.2 * 

        Other hospital ED 12.9 13.1 6.3  2.3 2.3 1.1  1.9 1.8 0.7  

        Own hospital ED 44.3 48.8 56.7  54.8 56.1 57.4  60.3 59.4 59.2  

        Other  30.1 31.9 33.5  40.9 40.7 41.1  37.0 38.4 40.0  
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    Transfer-out for same disease 

(%)†† 

2.8 3.7 9.5 * 0.8 0.8 1.3 * 0.3 0.3 0.5 * 

    Medical history             

        History of PCI 12.7 12.0 11.5 * 11.0 10.0 9.7 * 5.4 5.4 5.1 * 

        History of CABG 10.4 9.9 10.5 * 15.9 16.0 15.8  7.0 7.2 7.1  

        History of heart failure 19.5 17.4 19.4 * 51.0 48.3 47.5 * 23.4 22.4 22.0 * 

        History of AMI 13.6 12.0 12.4 * 7.3 7.0 6.9 * 3.2 3.0 2.9 * 

        Anterior MI 8.6 9.1 7.9 * n/c n/c n/c  n/c n/c n/c  

        Inferior/lateral/posterior MI 12.0 12.8 11.0 * n/c n/c n/c  n/c n/c n/c  

        Unstable angina         6.3 5.1 5.1 * 4.4 4.0 4.2 * 2.2 1.9 2.0 * 

        Chronic atherosclerosis 74.0 74.8 70.3 * 59.6 59.0 58.3 * 35.5 35.5 35.3  

        Cardiopulmonary-respiratory 

failure and shock 

6.4 5.9 6.6 * 12.2 13.0 12.7 * 12.7 13.2 12.4 * 

        Valvular heart disease 6.1 5.5 6.1 * 14.5 14.0 13.5 * n/c n/c n/c  

Comorbidities             

   Hypertension  70.9 69.4 69.7 * 72.6 70.8 70.6 * 69.5 68.1 67.5 * 

   Stroke 2.2 2.1 2.3 * 2.5 2.5 2.5  3.1 2.8 2.8 * 

   Cerebrovascular disease 4.7 4.5 4.8  n/c n/c n/c  5.5 5.4 5.6  

   Renal failure 15.5 13.5 14.2 * 32.1 29.5 27.9 * 19.2 17.1 15.3 * 

   COPD  19.8 21.1 23.2 * 33.3 36.0 38.2 * 42.3 46.8 48.7 * 

   Pneumonia  8.3 7.8 9.0 * 15.4 15.9 16.8 * 24.5 24.0 24.8 * 

   Diabetes  33.9 32.2 33.0 * 40.0 39.3 39.9 * n/c n/c n/c  

   Protein-calorie malnutrition  4.9 5.0 5.0  7.3 7.9 7.2 * 12.4 12.9 11.3 * 

   Dementia  11.0 10.9 13.0 * 12.3 13.1 13.8 * 21.7 20.8 21.6 * 

   Hemiplegia, paraplegia, paralysis, 

function disability  

3.4 3.0 3.4 * 4.1 3.9 4.0 * 5.3 4.7 4.7 * 

   Peripheral vascular disorders 8.4 7.8 8.1 * 11.3 11.2 10.9 * 9.8 9.4 9.0 * 

   Metastatic cancer  2.7 2.5 2.6  2.9 2.7 2.6 * 8.8 7.7 7.0 * 
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   Trauma in last year 4.5 4.6 5.0 * 6.7 7.1 7.1 * 8.3 8.2 7.9 * 

   Major psychiatric disorders  2.3 2.1 2.4 * 3.0 2.9 2.9  5.3 4.8 4.7 * 

   Chronic liver disease  0.7 0.6 0.6  1.7 1.4 1.3 * 1.3 1.0 1.0 * 

   Severe hematological disorders  n/c n/c n/c  n/c n/c n/c  3.8 3.6 3.1 * 

   Anemia / Blood disease  n/c n/c n/c  n/c n/c n/c  34.6 35.2 34.5 * 

   Depression  n/c n/c n/c  n/c n/c n/c  7.6 7.5 7.6  

   Parkinson’s/Huntington  n/c n/c n/c  n/c n/c n/c  3.1 3.0 3.1  

   Seizure disorder & convulsions  n/c n/c n/c  n/c n/c n/c  4.0 3.4 3.4 * 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c  n/c n/c n/c  8.1 8.2 7.9  

   Asthma  n/c n/c n/c  n/c n/c n/c  5.3 4.7 4.6 * 

   Vertebral fractures  n/c n/c n/c  n/c n/c n/c  1.9 2.0 1.9  

Health outcome             

   30-day mortality (%) 13.3 13.8 15.4 * 10.3 11.1 11.4 * 12.1 12.2 12.4 * 

n/c: not calculated 

† Highest 3% of distance to hospital: 245.14 miles for acute myocardial infarction, 129.27 miles for heart failure, and 170.24 miles for pneumonia  

†† Transfer-out for the same disease. We required that the second admissions occurred within 24 hours after the initial discharges and had the same disease diagnoses. 

*   Significant P-values (<0.001) based on ANOVA for continuous variables and Chi Square test for categorical variables.  
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Supplemental Digital Table 5 

Demographic and Clinical Characteristics and 30-Day Mortality after Hospital Admission in Non-teaching Hospitals and Two Categories of 

Teaching Hospitals (Major and Minor) Separated at Interns and Residents Per Bed (IRB) = 0.278 (75th Percentile of All Teaching Hospitals) 

 Acute Myocardial Infarction 

(Discharges=409,736)  

Heart Failure              

(Discharges=916,793)  

Pneumonia                    

(Discharges=685,495)  

 Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching 

 

P 

Total Discharges (%) 55,417  

(13.5) 

164,086 

(40.1) 

190,233 

(46.4) 

 110,586 

(12.1) 

331,483 

(36.2) 

474,724 

(51.8) 

 60,350  

(8.8) 

224,006 

(32.7) 

401,139 

(58.5) 

 

Demographic              

    Age, mean (sd) 79.3 (8.0) 79.3 (8.1) 80.0 (8.2) * 80.8 (8.2) 81.6 (8.0) 81.7 (8.0) * 81.0 (8.4) 80.9 (8.1) 80.9 (8.1) * 

    Gender: Female (%) 49.1 49.1 50.7 * 54.1 55.3 56.1 * 54.5 55.0 54.8  

    Race (%):Black 13.1 6.8 5.7 * 22.6 11.7 9.1 * 14.8 7.1 5.4 * 

                    Hispanic 1.8 1.5 1.6  2.6 1.9 1.9  2.7 1.8 1.8  

                    Asian/ Pacific Islander 1.5 1.1 1.1  1.3 1.1 0.9  2.5 1.3 1.0  

                    Other/Native 1.7 1.5 1.4  1.7 1.2 1.2  1.7 1.3 1.3  

                    White 81.9 89.2 90.2  71.9 84.1 86.9  78.3 88.4 90.5  

Distance beyond the nearest hospital             

    Mean Distance, miles (sd) 36.7 

(168.6) 

40.0 

(188.9) 

47.8 

(275.6) 

* 27.1 

(152.9) 

26.6 

(155.2) 

33.3 

(222.5) 

* 30.6 

(175.2) 

30.4 

(176.1) 

32.9 

(203.6) 

* 

    Excluding highest 3rd percent 

outliers, mean (sd)† 

15.2 (26.5) 15.1 (27.7) 9.7 (24.4) * 7.6  (16.0) 6.8  (15.7) 4.6  (12.8) * 6.9  (17.0) 6.2  

(16.3) 

4.6  

(14.5) 

* 

Clinical              

    Transfer-in             

        Other Hospital inpatient 16.4 7.3 3.5 * 2.8 1.1 0.4 * 1.3 0.5 0.2 * 

        Other hospital ED 13.4 12.9 6.3  2.3 2.3 1.1  2.0 1.8 0.7  

        Own hospital ED 41.1 48.3 56.7  53.9 55.9 57.4  59.8 59.8 59.2  

        Other  29.1 31.6 33.5  41.0 40.7 41.1  37.0 38.0 40.0  
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    Transfer-out for same disease (%)†† 2.3 3.6 9.5 * 0.8 0.8 1.3 * 0.3 0.3 0.5 * 

    Medical history             

        History of PCI 13.3 12.0 11.5 * 11.6 10.1 9.7 * 5.5 5.3 5.1 * 

        History of CABG 10.9 9.9 10.5 * 17.0 15.6 15.8 * 7.3 7.1 7.1  

        History of heart failure 20.2 17.9 19.4 * 52.2 48.9 47.5 * 23.7 22.7 22.0 * 

        History of AMI 14.6 12.2 12.4 * 7.4 7.0 6.9 * 3.3 3.1 2.9 * 

        Anterior MI 8.3 9.0 7.9 * n/c n/c n/c  n/c n/c n/c  

        Inferior/lateral/posterior MI 11.5 12.7 11.0 * n/c n/c n/c  n/c n/c n/c  

        Unstable angina 6.9 5.3 5.1 * 4.4 4.2 4.2  2.3 2.0 2.0 * 

        Chronic atherosclerosis 73.6 74.6 70.3 * 59.9 59.1 58.3 * 35.2 35.6 35.3  

        Cardiopulmonary-respiratory 

failure and shock 

6.5 6.1 6.6 * 11.4 13.0 12.7 * 12.2 13.2 12.4 * 

        Valvular heart disease 6.4 5.6 6.1 * 14.5 14.2 13.5 * n/c n/c n/c  

Comorbidities             

   Hypertension  71.9 69.6 69.7 * 73.7 71.1 70.6 * 70.2 68.4 67.5 * 

   Stroke 2.3 2.1 2.3 * 2.6 2.5 2.5  3.4 2.9 2.8 * 

   Cerebrovascular disease 4.7 4.5 4.8  n/c n/c n/c  5.6 5.4 5.6  

   Renal failure 16.1 13.9 14.2 * 32.7 30.2 27.9 * 20.0 17.6 15.3 * 

   COPD  19.0 20.9 23.2 * 32.1 35.4 38.2 * 39.3 46.1 48.7 * 

   Pneumonia  8.6 7.8 9.0 * 15.5 15.8 16.8 * 25.5 23.9 24.8 * 

   Diabetes  34.5 32.6 33.0 * 40.8 39.3 39.9 * n/c n/c n/c  

   Protein-calorie malnutrition  4.6 5.0 5.0  6.8 7.9 7.2 * 11.8 12.9 11.3 * 

   Dementia  11.0 10.9 13.0 * 12.1 12.9 13.8 * 22.1 21.0 21.6 * 

   Hemiplegia, paraplegia, paralysis, 

function disability  

3.6 3.0 3.4 * 4.3 3.9 4.0 * 5.8 4.8 4.7 * 

   Peripheral vascular disease 8.7 7.9 8.1 * 11.4 11.2 10.9 * 10.0 9.4 9.0 * 

   Metastatic cancer  2.9 2.5 2.6 * 3.0 2.7 2.6 * 10.0 7.7 7.0 * 

   Trauma in last year 4.6 4.6 5.0 * 6.5 7.1 7.1 * 8.1 8.3 7.9 * 
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   Major psychiatric disorders  2.3 2.2 2.4  3.0 2.9 2.9  5.2 4.9 4.7 * 

   Chronic liver disease  0.9 0.6 0.6 * 2.1 1.4 1.3 * 1.6 1.0 1.0 * 

   Severe hematological disorders  n/c n/c n/c  n/c n/c n/c  4.0 3.6 3.1 * 

   Anemia / Blood disease  n/c n/c n/c  n/c n/c n/c  33.8 35.2 34.5 * 

   Depression  n/c n/c n/c  n/c n/c n/c  7.7 7.5 7.6  

   Parkinson’s/Huntington  n/c n/c n/c  n/c n/c n/c  3.2 3.0 3.1  

   Seizure disorder & convulsions  n/c n/c n/c  n/c n/c n/c  4.4 3.5 3.4 * 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c  n/c n/c n/c  8.1 8.1 7.9  

   Asthma  n/c n/c n/c  n/c n/c n/c  6.0 4.7 4.6 * 

   Vertebral fractures  n/c n/c n/c  n/c n/c n/c  1.9 2.0 1.9  

Health outcome             

   30-day mortality (%) 13.0 13.7 15.4 * 9.7 11.0 11.4 * 12.1 12.2 12.4  

n/c: not calculated 

† Highest 3% of distance to hospital: 245.14 miles for acute myocardial infarction, 129.27 miles for heart failure, and 170.24 miles for pneumonia 

†† Transfer-out for the same disease. We required that the second admissions occurred within 24 hours after the initial discharges and had the same disease diagnoses. 

*   Significant P-values (<0.001) based on ANOVA for continuous variables and Chi Square test for categorical variables.  
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Supplemental Digital Table 6 

Demographic and Clinical Characteristics and 30-Day Mortality after Hospital Admission in Non-teaching Hospitals and Two Categories of 

Teaching Hospitals (Major and Minor) Separated at Interns and Residents Per Bed (IRB) = 0.629 (90th Percentile of All Teaching Hospitals)  

 Acute Myocardial Infarction 

(Discharges=409,736)  

Heart Failure              

(Discharges=916,793)  

Pneumonia                    

(Discharges=685,495)  

 Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching P 

Major 

teaching 

Minor 

teaching 

Non-

teaching 

 

P 

Total Discharges (%) 20,304 

(5.0) 

199,199 

(48.6) 

190,233 

(46.4) 

 37,953 

(4.1) 

404,116 

(44.1) 

474,724 

(51.8) 

 19,937 

(2.9) 

264,419 

(38.6) 

401,139 

(58.5) 

 

Demographic              

    Age, mean (sd) 78.7 (7.9) 79.4 (8.1) 80.0 (8.2) * 79.8 (8.3) 81.5 (8.0) 81.7 (8.0) * 80.1 (8.5) 81.0 (8.1) 80.9 (8.1) * 

    Gender: Female (%) 48.8 49.2 50.7 * 52.3 55.3 56.1 * 53.6 55.0 54.8  

    Race (%):Black 14.6 7.7 5.7 * 26.3 13.3 9.1 * 17.6 8.1 5.4 * 

                    Hispanic 2.4 1.5 1.6  3.4 1.9 1.9  3.6 1.9 1.8  

                    Asian/ Pacific Islander 1.6 1.1 1.1  1.4 1.1 0.9  2.9 1.5 1.0  

                    Other/Native 1.9 1.5 1.4  2.0 1.3 1.2  2.1 1.4 1.3  

                    White 79.4 88.2 90.2  66.8 82.4 86.9  73.9 87.2 90.5  

Distance beyond the nearest hospital             

    Mean Distance, miles (sd) 44.5 

(182.2) 

38.6 

(184.1) 

47.8 

(275.6) 

* 31.2 

(162.3) 

26.3 

(153.9) 

33.3 

(222.5) 

* 36.2 

(191.3) 

30.0 

(174.7) 

32.9 

(203.6) 

* 

    Excluding highest 3rd percent 

outliers, mean (sd)† 

19.2 (30.4) 14.7 (27.0) 9.7 (24.4) * 9.8  (18.7) 6.8  (15.4) 4.6  (12.8) * 9.1  (20.0) 6.1  (16.2) 4.6  (14.5) * 

Clinical              

    Transfer-in             

        Other Hospital inpatient 19.7 8.6 3.5 * 4.1 1.3 0.4 * 2.1 0.6 0.2 * 

        Other hospital ED 16.6 12.6 6.3  3.1 2.2 1.1  3.0 1.7 0.7  

        Own hospital ED 35.9 47.5 56.7  49.9 55.9 57.4  57.2 60.0 59.2  

        Other  27.8 31.3 33.5  42.8 40.6 41.1  37.6 37.8 40.0  
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    Transfer-out for same disease 

(%)†† 

1.3 3.4 9.5 * 0.7 0.8 1.3 * 0.4 0.3 0.5 * 

    Medical history             

        History of PCI 13.6 12.2 11.5 * 12.2 10.3 9.7 * 5.5 5.3 5.1 * 

        History of CABG 11.4 10.0 10.5 * 16.7 15.9 15.8 * 6.7 7.2 7.1  

        History of heart failure 20.1 18.3 19.4 * 53.1 49.4 47.5 * 23.0 22.9 22.0 * 

        History of AMI 15.4 12.5 12.4 * 7.5 7.1 6.9 * 3.4 3.1 2.9 * 

        Anterior MI 8.0 8.9 7.9 * n/c n/c n/c  n/c n/c n/c  

        Inferior/lateral/posterior MI 11.4 12.5 11.0 * n/c n/c n/c  n/c n/c n/c  

        Unstable angina 7.6 5.5 5.1 * 4.7 4.2 4.2 * 2.4 2.0 2.0  

        Chronic atherosclerosis 74.0 74.4 70.3 * 58.9 59.4 58.3 * 32.3 35.8 35.3 * 

        Cardiopulmonary-respiratory 

failure and shock 

6.9 6.1 6.6 * 11.6 12.7 12.7 * 12.1 13.0 12.4 * 

        Valvular heart disease 6.5 5.8 6.1 * 14.8 14.3 13.5 * n/c n/c n/c  

Comorbidities             

   Hypertension  72.0 70.0 69.7 * 73.8 71.5 70.6 * 69.5 68.7 67.5 * 

   Stroke 2.3 2.1 2.3 * 2.4 2.5 2.5  3.4 2.9 2.8 * 

   Cerebrovascular disease 4.8 4.5 4.8  n/c n/c n/c  5.6 5.4 5.6  

   Renal failure 16.5 14.3 14.2 * 34.6 30.5 27.9 * 20.8 17.9 15.3 * 

   COPD  18.6 20.6 23.2 * 29.8 35.0 38.2 * 36.3 45.3 48.7 * 

   Pneumonia  8.8 8.0 9.0 * 15.2 15.7 16.8 * 25.8 24.1 24.8 * 

   Diabetes  35.1 32.8 33.0 * 41.5 39.5 39.9 * n/c n/c n/c  

   Protein-calorie malnutrition  4.5 5.0 5.0  6.2 7.7 7.2 * 11.5 12.8 11.3 * 

   Dementia  10.0 11.1 13.0 * 11.0 12.9 13.8 * 20.8 21.2 21.6  

   Hemiplegia, paraplegia, paralysis, 

function disability  

3.5 3.1 3.4 * 4.4 4.0 4.0  6.0 4.9 4.7 * 

   Peripheral vascular disease 8.6 8.0 8.1  11.2 11.3 10.9 * 10.1 9.5 9.0 * 

   Metastatic cancer  2.9 2.6 2.6  3.2 2.7 2.6 * 11.9 7.9 7.0 * 



Supplemental digital content for Shahian DM, Liu X, Meyer GS, Normand ST. Comparing teaching versus non-teaching hospitals: the association of patient characteristics with 

teaching intensity for three common medical conditions. Acad Med. 2014;89(1).  

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction is prohibited.       17 

   Trauma in last year 4.2 4.6 5.0 * 6.0 7.0 7.1 * 7.8 8.3 7.9 * 

   Major psychiatric disorders  2.2 2.2 2.4  2.9 3.0 2.9  5.2 5.0 4.7 * 

   Chronic liver disease  1.0 0.6 0.6 * 2.7 1.5 1.3 * 2.0 1.1 1.0 * 

   Severe hematological disorders  n/c n/c n/c  n/c n/c n/c  4.5 3.6 3.1 * 

   Anemia / Blood disease  n/c n/c n/c  n/c n/c n/c  32.0 35.1 34.5 * 

   Depression  n/c n/c n/c  n/c n/c n/c  7.4 7.6 7.6  

   Parkinson’s/Huntington  n/c n/c n/c  n/c n/c n/c  3.0 3.0 3.1  

   Seizure disorder & convulsions  n/c n/c n/c  n/c n/c n/c  4.6 3.6 3.4 * 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c  n/c n/c n/c  8.8 8.1 7.9 * 

   Asthma  n/c n/c n/c  n/c n/c n/c  6.6 4.9 4.6 * 

   Vertebral fractures  n/c n/c n/c  n/c n/c n/c  1.9 2.0 1.9  

Health outcome             

   30-day mortality (%) 12.3 13.6 15.4 * 9.4 10.8 11.4 * 12.1 12.2 12.4  

n/c: not calculated 

† Highest 3% of distance to hospital: 245.14 miles for acute myocardial infarction, 129.27 miles for heart failure, and 170.24 miles for pneumonia 

†† Transfer-out for the same disease. We required that the second admissions occurred within 24 hours after the initial discharges and had the same disease diagnoses. 

*   Significant P-values (<0.001) based on ANOVA for continuous variables and Chi Square test for categorical variables.  
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Supplemental Digital Table 7 

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) for Admission to Major Teaching Hospitals Versus Non-Teaching Hospitals, and 

Admission to Minor Teaching Hospitals Versus Non-Teaching Hospitals, Using Median Interns and Residents Per Bed (IRB) (0.097) To Categorize 

Hospital Teaching Intensity  

 Acute Myocardial Infarction Heart Failure Pneumonia 

 Major teaching Minor teaching Major teaching Minor teaching Major teaching Minor teaching 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Demographic        

    Age per 10 year increase 1.03   (1.02, 1.04) 0.99   (0.98, 1.00) 1.02   (1.01, 1.02) 1.02   (1.01, 1.02) 1.08   (1.07, 1.09) 1.02   (1.01, 1.02) 

    Female 0.99   (0.98, 1.01) 1.00   (0.98, 1.01) 0.95   (0.94, 0.96) 1.00   (0.99, 1.01) 1.01   (0.99, 1.02) 1.01   (1.00, 1.02) 

    Race: Black vs. White 2.21    (2.15, 2.28) 1.23    (1.19, 1.28) 2.33   (2.29, 2.36) 1.25   (1.23, 1.27) 2.33   (2.28, 2.39) 1.21   (1.18, 1.24) 

              Hispanic vs. White 1.22   (1.15, 1.30) 0.98   (0.92, 1.05) 1.28   (1.23, 1.33) 1.05   (1.01, 1.10) 1.34   (1.28, 1.40) 0.99   (0.94, 1.03) 

      Asian/Pacific Islander vs. White 1.33   (1.24, 1.43) 1.06   (0.98, 1.14) 1.38   (1.31, 1.45) 1.25   (1.19, 1.31) 1.77   (1.68, 1.86) 1.27   (1.20, 1.34) 

              Other/Native vs. White 1.16   (1.09, 1.24) 0.98   (0.92, 1.05) 1.27   (1.21, 1.33) 1.13   (1.08, 1.18) 1.29   (1.23, 1.36) 1.02   (0.97, 1.08) 

Log distance to hospital 1.08   (1.08, 1.08) 1.07   (1.06, 1.07) 1.10   (1.10, 1.10) 1.07   (1.06, 1.07) 1.10   (1.10, 1.10) 1.07   (1.06, 1.07) 

Clinical       

   Transfer-in status (other as reference)      

        Other hospital inpatient 3.23   (3.12, 3.34) 1.54   (1.48, 1.60) 3.80   (3.59, 4.02) 1.97   (1.84, 2.10) 3.83   (3.47, 4.22) 2.15   (1.93, 2.40) 

        Other hospital ED 1.71   (1.66, 1.76) 1.64   (1.59, 1.69) 1.55   (1.49, 1.62) 1.75   (1.68, 1.82) 2.18   (2.06, 2.31) 2.18   (2.06, 2.31) 

        Own hospital ED 0.92   (0.91, 0.94) 0.96   (0.94, 0.97) 1.00   (0.99, 1.01) 1.02   (1.01, 1.03) 1.11   (1.10, 1.13) 1.06   (1.04, 1.07) 

   Medical history       

       History of PCI 1.03   (1.00, 1.05) 1.01   (0.98, 1.03) 1.11   (1.09, 1.13) 1.02   (1.00, 1.04) 1.05   (1.02, 1.08) 1.05   (1.02, 1.08) 

       History of CABG 0.93   (0.91, 0.96) 0.92   (0.90, 0.94) 0.98   (0.96, 0.99) 0.99   (0.97, 1.00) 0.98   (0.95, 1.00) 1.01  (0.99, 1.04) 

       History of heart failure 1.00   (0.98, 1.03) 0.94   (0.92, 0.96) 1.12   (1.11, 1.14) 1.02   (1.00, 1.03) 1.04   (1.02, 1.06) 1.00   (0.98, 1.02) 

       History of AMI 0.91   (0.88, 0.93) 0.94   (0.92, 0.97) 0.98   (0.95, 1.00) 0.97   (0.95, 1.00) 1.00   (0.96, 1.04) 0.99   (0.95, 1.03) 
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       Anterior MI 1.09   (1.06, 1.12) 1.10   (1.07, 1.13) n/c n/c n/c n/c 

       Inferior/lateral/posterior MI 1.09   (1.07, 1.12) 1.10   (1.07, 1.12) n/c n/c n/c n/c 

       Unstable angina 1.08   (1.04, 1.12) 0.99   (0.95, 1.03) 0.97   (0.94, 1.00) 0.93   (0.90, 0.96) 1.02   (0.97, 1.07) 0.90   (0.85, 0.94) 

       Chronic atherosclerosis 1.13   (1.11, 1.15) 1.19   (1.17, 1.21) 1.02   (1.01, 1.04) 1.03   (1.01, 1.04) 1.01   (1.00, 1.03) 1.00   (0.99, 1.02) 

       Cardiopulmonary-respiratory 

failure and shock 

0.96   (0.92, 0.99) 0.98   (0.94, 1.02) 0.96   (0.95, 0.98) 1.05   (1.04, 1.07) 1.03   (1.01, 1.05) 1.09   (1.07, 1.11) 

       Valvular heart disease 1.01   (0.98, 1.05) 0.98   (0.95, 1.02) 1.04   (1.02, 1.05) 1.03   (1.01, 1.05) n/c n/c 

Comorbidities       

   Hypertension  1.00   (0.98, 1.02) 0.98   (0.97, 1.00) 1.06   (1.04, 1.07) 1.00   (0.99, 1.01) 1.05   (1.03, 1.06) 1.02   (1.01, 1.04) 

   Stroke 0.95   (0.90, 1.01) 0.96   (0.90, 1.02) 0.97   (0.94, 1.01) 1.00   (0.96, 1.03) 1.01   (0.97, 1.05) 1.00   (0.96, 1.04) 

   Cerebrovascular disease 1.00   (0.96, 1.04) 1.02   (0.98, 1.06) n/c n/c 0.89   (0.86, 0.92) 0.94   (0.91, 0.97) 

   Renal failure 1.15   (1.12, 1.18) 1.06   (1.03, 1.09) 1.16   (1.15, 1.18) 1.08   (1.06, 1.09) 1.27   (1.25, 1.29) 1.13  (1.11, 1.15) 

   COPD  0.82   (0.80, 0.83) 0.92   (0.90, 0.94) 0.81   (0.80, 0.82) 0.91   (0.90, 0.92) 0.79   (0.78, 0.80) 0.93   (0.92, 0.94) 

   Pneumonia  0.93   (0.90, 0.96) 0.93   (0.90, 0.96) 0.88   (0.87, 0.90) 0.91   (0.90, 0.93) 0.92   (0.90, 0.94) 0.89   (0.87, 0.90) 

   Diabetes  0.98   (0.96, 1.00) 0.97   (0.95, 0.98) 0.93   (0.92, 0.94) 0.96   (0.95, 0.97) n/c n/c 

   Protein-calorie malnutrition  1.05   (1.01, 1.09) 1.12   (1.08, 1.16) 0.97   (0.95, 0.99) 1.07   (1.05, 1.10) 1.03   (1.01, 1.05) 1.15   (1.12, 1.17) 

   Dementia  0.90   (0.88, 0.93) 0.91   (0.89, 0.93) 0.87   (0.85, 0.88) 0.94   (0.92, 0.95) 0.91   (0.90, 0.93) 0.93   (0.92, 0.95) 

   Hemiplegia, paraplegia, paralysis, 

functional disability  

1.01   (0.96, 1.06) 0.96   (0.91, 1.01) 0.97   (0.94, 1.00) 0.95   (0.92, 0.98) 1.03   (0.99, 1.06) 0.98   (0.95, 1.02) 

   Peripheral vascular disease 1.03   (1.00, 1.06) 1.02   (0.99, 1.06) 1.00   (0.98, 1.01) 1.03   (1.01, 1.05) 1.03   (1.01, 1.05) 1.02   (0.99, 1.04) 

   Metastatic cancer  1.19   (1.14, 1.25) 1.06   (1.01, 1.11) 1.16   (1.12, 1.19) 1.04   (1.00, 1.07) 1.30   (1.27, 1.33) 1.08   (1.05, 1.10) 

   Trauma in last year 0.98   (0.95, 1.02) 1.02   (0.98, 1.06) 1.00   (0.98, 1.02) 1.02   (0.99, 1.04) 1.03   (1.01, 1.06) 1.03   (1.00, 1.05) 

   Major psychiatric disorders  1.08   (1.03, 1.14) 0.97   (0.92, 1.02) 1.08   (1.04, 1.11) 0.99   (0.96, 1.02) 1.16   (1.13, 1.20) 1.02   (0.99, 1.05) 

   Chronic liver disease  1.16   (1.05, 1.27) 1.04   (0.94, 1.15) 1.20   (1.15, 1.26) 1.01   (0.97, 1.06) 1.21   (1.14, 1.29) 0.97   (0.92, 1.04) 

   Severe hematological disorders  n/c n/c n/c n/c 1.13   (1.09, 1.17) 1.09   (1.05, 1.13) 
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   Anemia / Blood disease  n/c n/c n/c n/c 0.92   (0.91, 0.93) 1.00   (0.98, 1.01) 

   Depression  n/c n/c n/c n/c 1.02   (1.00, 1.05) 1.00   (0.97, 1.02) 

   Parkinson’s/Huntington  n/c n/c n/c n/c 1.01   (0.98, 1.05) 0.98   (0.95, 1.02) 

   Seizure disorder & convulsions  n/c n/c n/c n/c 1.13   (1.10, 1.17) 1.01   (0.97, 1.04) 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c n/c 1.06   (1.04, 1.09) 1.03   (1.01, 1.05) 

   Asthma  n/c n/c n/c n/c 1.11   (1.08, 1.14) 1.01   (0.99, 1.04) 

   Vertebral fractures  n/c n/c n/c n/c 1.04   (0.99, 1.09) 1.07   (1.02, 1.12) 

* Log transformation of travel distance to hospital was used in the model.  
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Supplemental Digital Table 8 

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) for Admission to Major Teaching Hospitals Versus Non-Teaching Hospitals, and 

Admission to Minor Teaching Hospitals Versus Non-Teaching Hospitals, Using 75th Percentile Interns and Residents Per Bed (IRB) (0.278 ) To 

Categorize Hospital Teaching Intensity  

 Acute Myocardial Infarction Heart Failure Pneumonia 

 Major teaching Minor teaching Major -teaching Minor -teaching Major teaching Minor teaching 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Demographic        

    Age per 10 year increase 1.04   (1.03, 1.06) 1.00   (0.99, 1.01) 1.00   (1.00, 1.01) 1.02   (1.02, 1.03) 1.07   (1.06, 1.09) 1.04   (1.03, 1.05) 

    Female 0.98   (0.96, 1.00) 1.00   (0.99, 1.01) 0.94   (0.93, 0.96) 0.98   (0.97, 0.99) 0.99   (0.97, 1.00) 1.01   (1.00, 1.02) 

    Race: Black vs. White 3.04   (2.94, 3.14) 1.34    (1.31, 1.38) 3.22   (3.16, 3.28) 1.39   (1.37, 1.41) 3.22   (3.13, 3.31) 1.37   (1.34, 1.40) 

              Hispanic vs. White 1.40   (1.30, 1.51) 1.01   (0.96, 1.07) 1.70   (1.63, 1.78) 1.02   (0.98, 1.05) 1.71   (1.61, 1.81) 1.02   (0.98, 1.06) 

      Asian/Pacific Islander vs. White 1.68   (1.54, 1.83) 1.05   (0.99, 1.13) 1.75   (1.64, 1.86) 1.19   (1.14, 1.25) 2.57   (2.41, 2.73) 1.24   (1.18, 1.31) 

              Other/Native vs. White 1.31   (1.21, 1.41) 1.00   (0.94, 1.06) 1.62   (1.53, 1.71) 1.08   (1.04, 1.13) 1.51   (1.41, 1.62) 1.06   (1.01, 1.11) 

Log distance to hospital 1.10   (1.09, 1.10) 1.07   (1.06, 1.07) 1.13   (1.12, 1.13) 1.07   (1.07, 1.07) 1.13   (1.12, 1.13) 1.07   (1.07,1.07) 

Clinical       

   Transfer-in status (other as reference)      

        Other hospital inpatient 4.14   (3.99, 4.31) 1.82   (1.76, 1.88) 4.91   (4.61, 5.22) 2.22   (2.10, 2.36) 5.10   (4.57, 5.68) 2.32   (2.10, 2.56) 

        Other hospital ED 1.78   (1.72, 1.85) 1.64   (1.60, 1.68) 1.45   (1.38, 1.53) 1.72   (1.65, 1.78) 2.16   (2.01, 2.32) 2.19   (2.08, 2.30) 

        Own hospital ED 0.89   (0.87, 0.91) 0.96   (0.94, 0.97) 0.99   (0.97, 1.00) 1.02   (1.01, 1.03) 1.10   (1.08, 1.12) 1.08   (1.06, 1.09) 

   Medical history       

       History of PCI 1.06   (1.02, 1.09) 1.00   (0.98, 1.03) 1.18   (1.15, 1.21) 1.03   (1.01, 1.05) 1.10   (1.05, 1.14) 1.04   (1.02, 1.07) 

       History of CABG 0.96   (0.93, 1.00) 0.91   (0.89, 0.94) 1.07   (1.05, 1.10) 0.95   (0.94, 0.97) 1.03   (0.99, 1.07) 0.99   (0.97, 1.01) 

       History of heart failure 1.01   (0.97, 1.04) 0.96   (0.94, 0.98) 1.19   (1.17, 1.21) 1.04   (1.02, 1.05) 1.06   (1.04, 1.09) 1.01   (0.99, 1.02) 

       History of AMI 0.92   (0.89, 0.95) 0.93   (0.90, 0.95) 0.99   (0.96, 1.01) 0.97   (0.95, 0.99) 1.00   (0.95, 1.06) 0.99   (0.96, 1.03) 
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       Anterior MI 1.07   (1.03, 1.11) 1.10   (1.07, 1.13) n/c n/c n/c n/c 

       Inferior/lateral/posterior MI 1.07   (1.04, 1.11) 1.10   (1.08, 1.12) n/c n/c n/c n/c 

       Unstable angina 1.11   (1.07, 1.16) 1.01   (0.98, 1.04) 0.95   (0.91, 0.98) 0.95   (0.93, 0.97) 1.05   (0.98, 1.12) 0.93   (0.89, 0.97) 

       Chronic atherosclerosis 1.08   (1.05, 1.11) 1.18   (1.16, 1.20) 1.00   (0.99, 1.02) 1.03   (1.02, 1.04) 0.99   (0.96, 1.01) 1.01   (1.00, 1.03) 

       Cardiopulmonary-respiratory 

failure and shock 

0.93   (0.89, 0.97) 0.98   (0.95, 1.01) 0.87   (0.85, 0.89) 1.05   (1.04, 1.07) 0.95   (0.92, 0.98) 1.09   (1.07, 1.11) 

       Valvular heart disease 1.04   (1.00, 1.09) 0.98   (0.95, 1.01) 1.02   (1.00, 1.04) 1.04   (1.02, 1.05) n/c n/c 

Comorbidities       

   Hypertension  1.03   (1.01, 1.05) 0.98   (0.97, 1.00) 1.10   (1.09, 1.12) 1.01   (1.00, 1.02) 1.06   (1.04, 1.08) 1.03   (1.02, 1.04) 

   Stroke 0.93   (0.87, 1.00) 0.96   (0.91, 1.01) 0.96   (0.91, 1.00) 0.99   (0.96, 1.02) 1.03   (0.97, 1.09) 0.99   (0.96, 1.03) 

   Cerebrovascular disease 0.97   (0.92, 1.02) 1.02   (0.99, 1.06) n/c n/c 0.87   (0.83, 0.90) 0.93   (0.91, 0.95) 

   Renal failure 1.16   (1.13, 1.20) 1.09   (1.07, 1.12) 1.16   (1.14, 1.18) 1.11   (1.09, 1.12) 1.31   (1.28, 1.35) 1.16   (1.15, 1.18) 

   COPD  0.77   (0.75, 0.79) 0.90   (0.88, 0.92) 0.77   (0.76, 0.79) 0.89   (0.88, 0.90) 0.70   (0.68, 0.71) 0.91   (0.90, 0.92) 

   Pneumonia  0.96   (0.92, 1.00) 0.92   (0.90, 0.95) 0.91   (0.89, 0.92) 0.89   (0.88, 0.90) 1.00   (0.97, 1.02) 0.88   (0.87, 0.89) 

   Diabetes  0.97   (0.95, 0.99) 0.97   (0.96, 0.99) 0.92   (0.90, 0.93) 0.96   (0.95, 0.96) n/c n/c 

   Protein-calorie malnutrition  0.97   (0.92, 1.02) 1.12   (1.09, 1.16) 0.88   (0.85, 0.90) 1.07   (1.05, 1.08) 0.94   (0.91, 0.97) 1.13   (1.11, 1.15) 

   Dementia  0.91   (0.88, 0.94) 0.91   (0.89, 0.93) 0.86   (0.85, 0.88) 0.91   (0.90, 0.93) 0.92   (0.90, 0.94) 0.92   (0.91, 0.94) 

   Hemiplegia, paraplegia, paralysis, 

functional disability  

1.04   (0.98, 1.11) 0.96   (0.92, 1.01) 0.99   (0.95, 1.03) 0.95   (0.93, 0.98) 1.05   (1.01, 1.10) 0.99   (0.96, 1.02) 

   Peripheral vascular disease 1.04   (1.00, 1.08) 1.02   (1.00, 1.05) 0.98   (0.96, 1.01) 1.02   (1.00, 1.04) 1.05   (1.01, 1.08) 1.02   (1.00, 1.04) 

   Metastatic cancer  1.29   (1.22, 1.37) 1.08   (1.03, 1.12) 1.24   (1.19, 1.29) 1.05   (1.02, 1.08) 1.51   (1.46, 1.56) 1.10   (1.08, 1.12) 

   Trauma in last year 0.99   (0.95, 1.04) 1.00   (0.97, 1.03) 0.99   (0.97, 1.02) 1.01   (0.99, 1.03) 1.03   (0.99, 1.06) 1.03   (1.01, 1.05) 

   Major psychiatric disorders  1.08   (1.01, 1.16) 1.01   (0.96, 1.05) 1.06   (1.02, 1.11) 1.03   (1.00, 1.05) 1.14   (1.10, 1.19) 1.07   (1.05, 1.10) 

   Chronic liver disease  1.43   (1.28, 1.60) 0.99   (0.91, 1.09) 1.42   (1.35, 1.49) 1.01   (0.97, 1.05) 1.43   (1.32, 1.54) 1.00   (0.94, 1.05) 

   Severe hematological disorders  n/c n/c n/c n/c 1.13   (1.08, 1.19) 1.11   (1.07, 1.14) 
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   Anemia / Blood disease  n/c n/c n/c n/c 0.85   (0.84, 0.87) 0.99   (0.98, 1.00) 

   Depression  n/c n/c n/c n/c 1.07   (1.03, 1.10) 1.00   (0.98, 1.02) 

   Parkinson’s/Huntington  n/c n/c n/c n/c 1.04   (0.99, 1.09) 0.99   (0.96, 1.02) 

   Seizure disorder & convulsions  n/c n/c n/c n/c 1.23   (1.17, 1.29) 1.02   (0.99, 1.05) 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c n/c 1.08   (1.05, 1.12) 1.04   (1.02, 1.06) 

   Asthma  n/c n/c n/c n/c 1.21   (1.16, 1.25) 1.02   (0.99, 1.05) 

   Vertebral fractures  n/c n/c n/c n/c 1.08   (1.01, 1.15) 1.05   (1.01, 1.09) 
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Supplemental Digital Table 9 

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) for Admission to Major Teaching Hospitals Versus Non-Teaching Hospitals, and 

Admission to Minor Teaching Hospitals Versus Non-Teaching Hospitals, Using 90th Percentile Interns and Residents Per Bed (IRB) (0.629) To 

Categorize Hospital Teaching Intensity  

 Acute Myocardial Infarction Heart Failure Pneumonia 

 Major teaching Minor teaching Major teaching Minor teaching Major teaching Minor teaching 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Demographic        

    Age per 10 year increase 0.98   (0.96, 1.00) 1.01   (1.00, 1.02) 0.87   (0.86, 0.89) 1.03   (1.02, 1.04) 0.97  (0.95 0.99) 1.05  (1.04 1.06) 

    Female 1.00   (0.97, 1.03) 0.99   (0.98, 1.01) 0.91   (0.89, 0.93) 0.98   (0.97, 0.99) 0.96  (0.93, 0.99) 1.01   (1.00, 1.02) 

    Race: Black vs. White 3.66    (3.49, 3.84) 1.57    (1.53, 1.61) 3.98   (3.88, 4.09) 1.62   (1.60, 1.65) 4.01   (3.85, 4.19) 1.58   (1.55, 1.61) 

              Hispanic vs. White 2.03   (1.84, 2.25) 1.03   (0.97, 1.08) 2.54   (2.39, 2.70) 1.07   (1.04, 1.10) 2.56   (2.36, 2.77) 1.06   (1.02, 1.11) 

      Asian/Pacific Islander vs. White 2.00   (1.77, 2.26) 1.13   (1.06, 1.20) 2.00   (1.82, 2.19) 1.26   (1.21, 1.32) 3.11   (2.83, 3.41) 1.40   (1.34, 1.46) 

              Other/Native vs. White 1.42   (1.27, 1.59) 1.04   (0.98, 1.10) 2.00 (1.85, 2.17) 1.14   (1.09, 1.18) 1.80   (1.62, 1.99) 1.10   (1.06, 1.15) 

Log distance to hospital 1.14   (1.13, 1.14) 1.07   (1.06, 1.07) 1.17   (1.16, 1.17) 1.08   (1.08, 1.08) 1.17  (1.16 1.17) 1.08   (1.08,1.08) 

Clinical       

   Transfer-in status (other as reference)      

        Other hospital inpatient 4.66   (4.43, 4.91) 2.15   (2.09, 2.22) 6.02   (5.60, 6.48) 2.58   (2.43, 2.72) 7.36   (6.46, 8.39) 2.54   (2.31, 2.79) 

        Other hospital ED 2.08   (1.98, 2.19) 1.63   (1.59, 1.68) 1.70   (1.59, 1.82) 1.63   (1.58, 1.69) 2.93   (2.67, 3.22) 2.11   (2.01, 2.22) 

        Own hospital ED 0.84   (0.81, 0.87) 0.95   (0.94, 0.96) 0.89   (0.87, 0.91) 1.02   (1.01, 1.03) 1.04   (1.01, 1.07) 1.08   (1.07, 1.10) 

   Medical history       

       History of PCI 1.04   (0.99, 1.09) 1.02   (0.99, 1.04) 1.22   (1.18, 1.27) 1.05   (1.04, 1.07) 1.15   (1.07, 1.23) 1.05   (1.02, 1.07) 

       History of CABG 1.00   (0.95, 1.05) 0.92   (0.90, 0.94) 1.04   (1.01, 1.07) 0.98   (0.96, 0.99) 1.00   (0.94, 1.07) 1.00   (0.97, 1.02) 

       History of heart failure 0.98   (0.93, 1.02) 0.97   (0.95, 0.99) 1.22   (1.19, 1.25) 1.06   (1.05, 1.07) 1.05   (1.01, 1.09) 1.01   (1.00, 1.03) 

       History of AMI 0.93   (0.88, 0.97) 0.92   (0.90, 0.95) 0.97   (0.93, 1.01) 0.98   (0.96, 0.99) 1.05   (0.96, 1.14) 0.99   (0.96, 1.02) 
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       Anterior MI 1.02   (0.96, 1.08) 1.10   (1.07, 1.13) n/c n/c n/c n/c 

       Inferior/lateral/posterior MI 1.04   (0.99, 1.09) 1.10   (1.08, 1.12) n/c n/c n/c n/c 

       Unstable angina 1.21   (1.13, 1.28) 1.02   (0.99, 1.05) 1.00   (0.94, 1.05) 0.95   (0.92, 0.97) 1.14   (1.03, 1.26) 0.94   (0.90, 0.98) 

       Chronic atherosclerosis 1.06   (1.02, 1.10) 1.17   (1.15, 1.18) 0.93   (0.91, 0.96) 1.03   (1.02, 1.04) 0.87   (0.84, 0.90) 1.02   (1.00, 1.03) 

       Cardiopulmonary-respiratory 

failure and shock 

0.96   (0.90, 1.03) 0.97   (0.94, 1.00) 0.88   (0.85, 0.92) 1.02   (1.00, 1.03) 0.93   (0.89, 0.98) 1.07   (1.05, 1.09) 

       Valvular heart disease 1.08   (1.01, 1.15) 0.99   (0.96, 1.02) 1.06   (1.03, 1.10) 1.03   (1.02, 1.04) n/c n/c 

Comorbidities       

   Hypertension  1.01   (0.98, 1.05) 0.99   (0.98, 1.01) 1.11   (1.08, 1.14) 1.02   (1.01, 1.03) 1.02   (0.99, 1.06) 1.03   (1.02, 1.05) 

   Stroke 0.92   (0.82, 1.03) 0.96   (0.91, 1.00) 0.88   (0.81, 0.95) 0.99   (0.96, 1.02) 0.99   (0.90, 1.08) 1.00   (0.97, 1.04) 

   Cerebrovascular disease 1.03   (0.96, 1.11) 1.01   (0.97, 1.04) n/c n/c 0.91   (0.85, 0.97) 0.92   (0.89, 0.94) 

   Renal failure 1.21   (1.15, 1.26) 1.10   (1.08, 1.12) 1.26   (1.22, 1.29) 1.11   (1.10, 1.12) 1.43   (1.37, 1.49) 1.18   (1.16, 1.20) 

   COPD  0.73   (0.70, 0.76) 0.88   (0.86, 0.89) 0.68   (0.66, 0.70) 0.88   (0.87, 0.89) 0.60   (0.58, 0.62) 0.88   (0.87, 0.89) 

   Pneumonia  0.98   (0.92, 1.04) 0.92   (0.90, 0.95) 0.91   (0.88, 0.94) 0.89   (0.88, 0.91) 1.03   (0.99, 1.07) 0.90   (0.88, 0.91) 

   Diabetes  0.96   (0.93, 0.99) 0.98   (0.96, 0.99) 0.87   (0.85, 0.89) 0.95   (0.94, 0.96) n/c n/c 

   Protein-calorie malnutrition  0.95   (0.88, 1.03) 1.10   (1.06, 1.13) 0.78   (0.75, 0.82) 1.04   (1.02, 1.06) 0.87   (0.83, 0.91) 1.11   (1.09, 1.13) 

   Dementia  0.86   (0.82, 0.91) 0.91   (0.89, 0.93) 0.82   (0.80, 0.85) 0.91   (0.90, 0.92) 0.89   (0.85, 0.92) 0.93   (0.91, 0.94) 

   Hemiplegia, paraplegia, paralysis, 

functional disability  

1.01   (0.92, 1.10) 0.98   (0.94, 1.02) 1.00   (0.94, 1.06) 0.96   (0.94, 0.98) 1.07   (1.00, 1.15) 1.00   (0.97, 1.03) 

   Peripheral vascular disease 1.02   (0.96, 1.08) 1.03   (1.00, 1.06) 0.96   (0.93, 1.00) 1.02   (1.00, 1.03) 1.06   (1.01, 1.12) 1.02   (1.00, 1.04) 

   Metastatic cancer  1.33   (1.22, 1.46) 1.11   (1.06, 1.16) 1.27   (1.19, 1.35) 1.08   (1.05, 1.11) 1.78   (1.69, 1.86) 1.14   (1.12, 1.16) 

   Trauma in last year 0.95   (0.88, 1.03) 1.00   (0.97, 1.04) 0.99   (0.95, 1.04) 1.01   (0.99, 1.03) 1.07   (1.01, 1.13) 1.03   (1.01, 1.05) 

   Major psychiatric disorders  1.06   (0.95, 1.17) 1.02   (0.98, 1.07) 1.02   (0.96, 1.09) 1.04   (1.01, 1.06) 1.13   (1.06, 1.21) 1.09   (1.06, 1.11) 

   Chronic liver disease  1.65   (1.41, 1.93) 1.05   (0.96, 1.14) 1.69   (1.58, 1.82) 1.06   (1.02, 1.10) 1.71   (1.53, 1.90) 1.04   (0.99, 1.09) 

   Severe hematological disorders  n/c n/c n/c n/c 1.18   (1.09, 1.27) 1.11   (1.07, 1.14) 
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   Anemia / Blood disease  n/c n/c n/c n/c 0.77   (0.74, 0.79) 0.98   (0.96, 0.99) 

   Depression  n/c n/c n/c n/c 1.07   (1.01, 1.14) 1.01   (0.99, 1.03) 

   Parkinson’s/Huntington  n/c n/c n/c n/c 1.01   (0.93, 1.11) 1.00   (0.97, 1.03) 

   Seizure disorder & convulsions  n/c n/c n/c n/c 1.22   (1.13, 1.31) 1.06   (1.03, 1.09) 

   Fibrosis lung & other chronic lung 

disorders  

n/c n/c n/c n/c 1.18   (1.12, 1.25) 1.04   (1.02, 1.06) 

   Asthma  n/c n/c n/c n/c 1.27   (1.19, 1.35) 1.04   (1.02, 1.07) 

   Vertebral fractures  n/c n/c n/c n/c 1.10   (0.99, 1.23) 1.05   (1.01, 1.09) 
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Supplemental Digital Figure 2 

Kernel Density Estimators of Probability of Major Teaching Hospital Admission Using Interns and Residents Per Bed (IRB) = 0.097 (Median of All 

Teaching Hospitals) to Categorize Hospital Teaching Intensity (National Data) 
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Supplemental Digital Figure 3 

Kernel Density Estimators of Probability of Major Teaching Hospital Admission Using Interns and Residents Per Bed (IRB) = 0.278 (75th Percentile 

of All Teaching Hospitals) to Categorize Hospital Teaching Intensity (National Data) 
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Supplemental Digital Figure 4 

Kernel Density Estimators of Probability of Major Teaching Hospital Admission Using Interns and Residents Per Bed (IRB) = 0.629 (90th Percentile 

of All Teaching Hospitals) to Categorize Hospital Teaching Intensity (National Data) 

 

 


