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eFigure 1. Flow Diagram of Sample Creation 
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eTable 1. State-Level Passage of the CARE Act and Year Assigned in Analyses 
 

 
State 

 
Enactment Date 

Year Assignment in 
Analyses 

AK 1/1/17 2018 

AL N/A -- 

AR 7/22/15 2016 

AZ 1/1/21 -- 

CA 1/1/16 2017 

CO 5/8/15 2016 

CT 10/1/15 2016 

DC 7/1/2016 2017 

DE 1/1/17 2018 

FL N/A -- 

GA 7/1/22 -- 

HI 7/1/17 2018 

IA 7/1/19 -- 

ID N/A -- 

IL 1/27/16 2017 

IN 1/1/16 2017 

KS 7/1/18 2019 

KY 6/29/17 2018 

LA 8/1/16 2017 

MA 11/8/17 2018 

MD 10/1/16 2017 

ME 10/15/15 2016 

MI 7/12/16 2017 

MN 1/1/17 2018 

MO 8/28/18 2019 

MS 7/1/15 2016 

MT 10/1/17 2018 

NC N/A -- 

ND 8/1/19 -- 

NE 3/30/16 2017 

NH 1/1/16 2017 
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NJ 5/12/15 2016 

NM 6/17/15 2016 

NV 10/1/15 2016 

NY 4/23/16 2017 

OH 3/21/17 2018 

OK 11/5/14 2015 

OR 1/1/16 2017 

PA 4/20/17 2018 

RI 3/14/17 2018 

SC N/A -- 

SD N/A -- 

TN 6/6/19 -- 

TX 5/26/17 2018 

UT 2/10/16 2017 

VA 7/1/15 2016 

VT N/A -- 

WA 6/9/16 2017 

WI N/A -- 

WV 6/8/15 2016 

WY 7/1/16 2017 

 
 

For all states that passed the CARE Act, the dates reflect when the policy was passed (Last updated by AARP here in 10/2020). The corresponding 
year assignment in analyses lags by one year to account for potential delay in policy implementation within hospitals. 
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eTable 2. Timeline of State-Level Adoption of the CARE Act by State 
 

          

   WY (Jul)       

   DC (Jul)       

   WA (Jun)       

   VI (Mar)       

   UT (Feb) TX (May)      

  WV (Jun) OR (Jan) RI (Mar)      

  VA (Jul) NY (Apr) PA (Apr)      

  NM (Jun) NH (Jan) OH (Mar)      

  NJ (May) NE (Mar) MT (Oct)      

  NV (Oct) MI (Jul) MN (Jan)      

  MS (Jul) MD (Oct) MA (Nov)      

  ME (Oct) LA (Aug) KY (Jun)      

  CT (Oct) IN (Jan) HI (Jul)  TN (Jun)    

  CO (May) IL (Jul) DE (Jan) MO (Aug) ND (Aug)    

 OK (Nov) AR (Jul) CA (Jan) AK (Jan) KS (Jul) IA (Jul)  AZ (Jan) GA (Jul) 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Never-passed States: AL, FL, ID, NC, SC, SD, VT, WI 

eTable 3. Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) Measurement Dates and Year Assignments for 
Quality Measures 

 

 
Quality Measure 

Hospital Compare 
Reporting Year 

 
Measurement Dates 

 
Year Assigned for Analysis 

 
 

HCAHPS 

2014 1/1/2013-12/31/2013 2013 

2015 1/1/2014-12/31/2014 2014 

2016 1/1/2015-12/31/2015 2015 

2017 1/1/2016-12/31/2016 2016 
2018 1/1/2017-12/31/2017 2017 

2019 1/1/2018-12/31/2018 2018 

2020 1/1/2019-12/31/2019 2019 

 
 

For each reporting year of HCAHPS, measurements represent the prior year and were assigned as such in the analyses. 
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eTable 4. Overview of CARE Act Policy by State 
 
For all states that passed the CARE Act, no hospital was held liable for identifying a caregiver prior to executing patient discharge. No state required 
hospitals to be monitored at the state level except for Pennsylvania, which requires the Legislative Budget and Finance Committee to conduct a 
study no later than three years after the effective date of Section 9 of Pennsylvania’s CARE Act legislation. This study is regarding the impact of the 
CARE act in certain patient outcomes, including, but not limited to, hospital readmissions. 

 

 

 CARE Act Legislation 

 
 
 

State 

 
 

Date of 
Legalization 

First year 
of 

analysis 
coded as 
enacted 

Elements of 
advise, 

record, & 
enable 

presenta-c 

 

Alternatives 
given for 

incapacitated 
patients 

 

Hospital 
Liable for 
Caregiver 
Training 

Responsibility 
of hospital to 
find caregiver 

prior to 
discharge 

 
 

State 
Monitoring 

Alaska AK 1/1/17 2018 X X No No No 

Arizonad AZ 1/1/21 N/A N/A N/A N/A N/A N/A 

Arkansas AR 7/22/15 2016 X  No No No 

California CA 1/1/16 2017 X X No No No 

Colorado CO 5/8/15 2016 X X No No No 

Connecticut CT 10/1/15 2016 X  No No No 

Delaware DE 1/1/17 2018 X  No No No 

Georgia GA 7/1/22 N/A X  No No No 

Hawaii HI 7/1/17 2018 X  No No No 

Illinois IL 1/27/16 2017 X X No No No 

Indiana IN 1/1/16 2017 X  No No No 

Iowa IA 7/1/19 2020 X X No No No 

Kansas KS 7/1/18 2019 X  No No No 

Kentucky KY 6/29/17 2018 X X No No No 

Louisiana LA 8/1/16 2017 X X No No No 

Maine ME 10/15/15 2016 X X No No No 

Maryland MD 10/1/16 2017 X  No No No 

Massachusetts MA 11/8/17 2018 X X No No No 

Michigan MI 7/12/16 2016 X X No No No 

Minnesota MN 1/1/17 2018 X X No No No 

Mississippi MS 7/1/15 2016 X X No No No 

Missouri MO 8/28/18 2019 X  No No No 

Montana MT 10/1/17 2018 X  No No No 

Nebraska NE 3/30/16 2017 X X No No No 
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Nevada NV 10/1/15 2016 X X No No No 

New Hampshire NH 1/1/16 2017 X X No No No 

New Jersey NJ 5/12/15 2016 X X No No No 

New Mexico NM 6/17/15 2016 X  No No No 

New York NY 4/23/16 2017 X X No No No 

North Dakota ND 8/1/19 2020 X X No No No 
Ohio OH 3/21/17 2018 X X No No No 

Oklahoma OK 11/5/14 2015 X X No No No 

Oregon OR 1/1/16 2017 X  No No No 

Pennsylvania PA 4/20/17 2018 X X No No Yes 

Rhode Island RI 3/14/17 2018 X X No No No 

Tennesseed TN 6/6/19 N/A N/A N/A N/A N/A N/A 

Texas TX 5/26/17 2018 X  No No No 

Utah UT 2/10/16 2017 X  No No No 

Virginia VA 7/1/15 2016 X  No No No 

Washington WA 6/9/16 2017 X  No No No 

West Virginia WV 6/8/15 2016 X X No No No 
Wyoming WY 7/1/16 2017 X X No No No 

Alabama AL --       

Florida FL --       

Idaho ID --       

North Carolina NC --       

South Carolina SC --       

South Dakota SD --       

Vermont VT --       

Wisconsin WI --       

 

aAdvise is defined as notification to individuals of their opportunity to identify a family caregiver. 
bRecord is defined as documentation of the caregiver’s name and contact information in the health record (with the patient’s permission). 
cEnable is defined as notification of discharge, providing training instructions for medical-nursing tasks, or providing written materials, such as discharge summary 
summarizing reason for and treatments provided during hospitalization. 
dThe researchers were unable to CARE Act legislation for these states. 
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eTable 5. State-Level Caregiving Initiatives by State 
 

 State-level Caregiving Initiatives 

 
 

State 

 
Caregiver 
Support 

Programs 

 

Workplace Benefits for 
Family Caregivers 

Home & 
Community 

Based 
Services 

 
 

Other 

Alaska AK X X X  

Arizona AZ X X X X 

Arkansas AR X X X  

California CA X X X X 

Colorado CO X X X X 

Connecticut CT X X X  

Delaware DE X X X  

Georgia GA X  X  

Hawaii HI X X X X 

Illinois IL X  X  

Indiana IN X  X  

Iowa IA X X  X 

Kansas KS X X X  

Kentucky KY X  X  

Louisiana LA X  X  

Maine ME X X X  

Maryland MD X  X X 

Massachusetts MA X X X  

Michigan MI X X X  

Minnesota MN X X X X 

Mississippi MS X  X  

Missouri MO X  X X 

Montana MT X  X  

Nebraska NE X X X X 

Nevada NV X X X  

New Hampshire NH X X X  

New Jersey NJ X X X  

New Mexico NM X  X  

New York NY X X X X 

North Dakota ND X  X  

Ohio OH X  X  
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Oklahoma OK X X X  

Oregon OR X X X  

Pennsylvania PA X X X X 

Rhode Island RI  X X  

Tennessee TN X  X  

Texas TX X X X X 

Utah UT X  X  

Virginia VA X  X  

Washington WA X X X  

West Virginia WV X  X  

Wyoming WY X  X X 

Alabama AL X  X  

Florida FL X  X  

Idaho ID X X X  

North Carolina NC X  X X 

South Carolina SC X X X  

South Dakota SD X  X  

Vermont VT X  X  

Wisconsin WI X  X  



© 2023 Lee CR et al. JAMA Network Open. 

eFigure 2. Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) Survey 
Instrument 
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eFigure 3. Frequency of Missingness for Hospitals Over the Study Period (2013-2019) 
There were 256 hospitals (out of 3019 total hospitals, 8.48%) that demonstrated missingness over the study 
period (2013-2019). Years of missing data are the result of unobserved years of reporting into HCAPHS or 
responses not being publicly available in the data. See table below. 

 
 

Years of Complete 
Data 

# Hospitals % Hospitals 
Details on Timing of 

Missingness 
0 18* 0.60  

1 54 1.79  

2 26 0.86  

3 25 0.83  

4 23 0.76  

5 31 1.03  

6 79 2.62  

7 2763 91.52 Complete panel of observations 

Total 3019 100%  

 

# Missing 
Outcomes (Range 

0-7) 

 
# Hospital-Years 

 
% Hospital-Years 

0 20,243 95.79 

1 2 0.01 

3 1 0.00 

7 887 4.20 

 

Survey responses were consistent within-year reporting. For example, if a hospital had at least 1 survey 
response, they were highly likely to have all responses in that year. We examined 7 outcome variables at the 
hospital-year level. Of 21,133 hospital-year observations, 20,243 (95.79%) had complete data across the 7 
outcomes, 887 (4.20%) were missing all 7 responses in a given year, 2 (0.01%) hospitals were missing 1 
outcomes in 2014 and 1 (<0.001%) hospital in 2015 was missing 3 outcomes. See tables above. 

 

 

Year 
# (%) Hospitals 

Missing 7 
Outcomes 

# (%) Hospitals 
Missing 3 
Outcomes 

# (%) Hospitals 
Missing 1 
Outcome 

2013 122 (0.58) 0 0 

2014 139 (0.66) 0 2 

2015 125 (0.59) 1 0 

2016 127 (0.60) 0 0 

2017 121 (0.57) 0 0 

2018 108 (0.51) 0 0 

2019 145 (0.69) 0 0 

Total 887 (4.20) 1 2 
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We examined 
hospital 
characteristics 
by 
missingness 
across all 
years in the 
study period. 
Given 

hospitals characteristics such as hospital ownership or size may be potential explanations for why hospitals 
may not have had data available or have had data missing during the study period. Several observations that 
were missing data for the outcomes were also missing from the American Hospital Association (AHA) dataset 
from which we received information about hospital characteristics. 

 

 

 
  

 Total 
N=21,113 

Non-CARE Act 
N=5516 

CARE Act 
N=15617 

 

Year 
# (%) Hospitals 

Missing Any 
Outcomes 

# (%) Hospitals 
Missing Any 
Outcomes 

# (%) Hospitals 
Missing Any 
Outcomes 

2013 122 (4.04) 35 (4.44) 87 (3.9) 

2014 141 (4.67) 63 (7.99) 78 (3.5) 

2015 126 (4.17) 63 (7.99) 63 (2.82) 

2016 127 (4.21) 63 (7.99) 64 (2.87) 

2017 121 (4.01) 64 (8.12) 57 (2.55) 

2018 108 (3.58) 62 (7.87) 46 (2.06) 

2019 145 (4.80) 72 (9.14) 73 (3.27) 

Total hospital-years 890 (4.20) 422 (7.7) 468 (3.0) 

 Hospital-year observations, No. (%) 

 
Characteristics 

Missing data 
(n= 890) 

No missing data 
(n=20,243) 

Urban 

Rural 132 (18.0%) 5489 (27.3%) 

Urban 600 (82.0%) 14,651 (72.7%) 

Size 

Small (<100) 736 (82.7%) 5878 (29.0%) 

Medium (100-399) 143 (16.1%) 11,269 (55.7%) 

Large (>400) 11 (1.2%) 3096 (15.3%) 

Profit 

Government 136 (15.3%) 2856 (14.1%) 

Nonprofit 321 (36.1%) 13,314 (65.8%) 

For-profit 429 (48.2%) 4073 (20.1%) 

Other 4 (0.4%) 0 (0%) 

Region 

Northeast 52 (7.4%) 3149 (15.6%) 

Midwest 139 (19.7%) 4732 (23.4%) 

South 397 (56.4%) 8420 (41.6%) 

West 116 (16.5%) 3940 (19.5%) 

Teaching 

Non-teaching 779 (87.5%) 12,458 (61.5%) 

Case Mix Index, mean (SD) 1.7 (0.7) 1.5 (0.3) 

Proportion Medicare days, mean (SD) 51.1 (18.4) 51.4 (13.4) 

Proportion Medicaid days, mean (SD) 12.8 (14.4) 20.6 (12.6) 
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eTable 6. Hospital Characteristics by CARE Act Status Across All Years (2013-2019) 

 

 
 

Characteristics 

Hospital-year observations, No. (%) 

Non-CARE Act 

(n=4025) 

CARE Act 

(n=15358) 

Hospitals, No. 575 2188 

Size 

Small (<100) 1110 (27.6%) 4171 (27.2%) 

Medium (100-399) 2213 (55.0%) 8821 (57.4%) 

Large (>400) 702 (17.4%) 2366 (15.4%) 

Profit Status 

Government 753 (18.7%) 1968 (12.8%) 

Nonprofit 2194 (54.5%) 10717 (69.8%) 

For-profit 1078 (26.8%) 2673 (17.4%) 

Region 

Northeast 42 (1.0%) 3031 (19.8%) 

Midwest 490 (12.2%) 4081 (26.6%) 

South 3108 (77.2%) 4872 (31.5%) 

West 385 (9.6%) 3374 (22.0%) 

Urbanicity 

Rural 1109 (27.6%) 4141 (27.1%) 

Urban 2914 (72.4%) 11156 (72.9%) 

Teaching Status 

Non-teaching 262 (6.5%) 1273 (8.5%) 

Teaching 3763 (93.5%) 14043 (91.7%) 

Electronic health record 2553 (99.3%) 9827 (98.5%) 

Case Mix Index, mean (SD) 1.5 (0.3) 1.5 (0.3) 

% Medicare days, mean (SD)a 51.9 (13.1) 51.4 (13.3) 

% Medicaid days, mean (SD)b 19.6 (10.8) 21.1 (13.0) 

County-level fraction over 65, mean 
(SD) 

 
0.2 (0.1) 

 
0.1 (0.0) 

aMedicare inpatient days/total inpatient days x 100. 
bMedicaid inpatient days/total inpatient days x 100. 
Abbreviation: CARE, Caregiver Advise Record Enable. 
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eAppendix. Estimation Method Used in Callaway and Sant’Anna Differences-in-Differences Approach 
 

In the Callaway and Sant’Anna (CS) differences-in-differences (DiD) approach, we chose the outcome regression estimation method to identify our 
estimators. While each of the potential CS DiD estimation methods are equivalent in terms of identification, the outcome regression method allowed 
for more easily interpretable inferences after conditioning our model on relevant covariates. We also analyzed our data using the doubly-robust 
estimators, which includes both inverse probability weighting and outcomes regression. We found that our main findings were consistent using this 
estimation method, therefore, we did not include in this paper. 
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eTable 7. Regression Estimates for Parallel Pre-trends 
 

 
 

Quality Measure 

Pre-2016 
Unadjusted 
Mean (SD) 

 

Coefficient for 
Pre-trend 

 
 

P 

Nurse communication 78.0 (0.03) -0.03 0.76 

Physician communication 80.3 (0.03) -0.09 0.15 

Communication about Medications 62.9 (0.01) -0.20 0.25 

Discharge information 86.0 (0.06) -0.03 0.73 

Care Transition Information 50.5 (0.10) -0.15 0.32 

Overall Hospital Rating 69.5 (0.15) -0.03 0.78 

Recommend Hospital to Others 70.1 (0.03) -0.05 0.66 
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eFigure 5. Performance on HCAHPS Unadjusted Means Over Time—Hospitals in CARE Act States vs. Non-CARE Act States 
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eFigure 6. Estimates of Adjusted Differences in Care Transition Information Between Hospitals in CARE Act States vs Non-CARE Act 
States 

 

 
 

The absolute adjusted difference in quality measure between hospitals located in exposed states and not yet exposed states for each outcome are 
plotted. The x-axis represents the number of years relative to CARE Act passage with event years greater than 4 years before exposure and 3 
years after exposure excluded from the analyses. The sample consisted of 19,383 hospital-year observations and represented 38 exposed and 13 
unexposed states. All models adjusted for hospital characteristics (number of beds, ownership type), county-level proportion of 65 and older, and 
year- and state-fixed effects to reflect the level of the policy exposure. 
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eTable 8. Differential Changes in Patient Experience Between Hospitals in CARE Act and Non-CARE Act States by Time From Exposure 

 
Time 
from 

Exposure 
(year) 

 
Nursing 

Communication 
(95% CI) a 

 
Physician 

Communication 
(95% CI) a 

Communication 
about 

Medications 
(95% CI) a 

 
Discharge 

Information 
(95% CI) a 

Care 
Transition 

Information 
(95% CI) a 

Overall 
Hospital 
Rating 
(95% CI)a

 

Recommend 
Hospital to 

Others 
(95% CI)a

 

 0.02 -0.09 -0.29 0.13 -0.29* -0.09 -0.19 
-4 (-0.25, 0.29) (-0.36, 0.19) (-0.64, 0.06) (-0.13, 0.40) (-0.53, -0.04) (-0.52, 0.33) (-0.54, 0.16) 

 0.13 0.16 0.10 <0.01 0.05 0.09 0.08 
-3 (-0.06, 0.32) (-0.03, 0.37) (-0.24, 0.45) (-0.17, 0.16) (-0.28, 0.38) (-0.16, 0.35) (-0.14, 0.30) 

 0.04 -0.10 0.17 0.08 0.19 0.15 0.14 
-2 (-0.15, 0.22) (-0.27, 0.06) (-0.09, 0.43) (-0.07, 0.24) (-0.14, 0.52) (-0.12, 0.42) (-0.12, 0.40) 

 0.19* 0.11 -0.07 0.02 -0.07 0.11 0.10 
-1 (0.04, 0.33) (-0.08, 0.29) (-0.33, 0.21) (-0.11, 0.14) (-0.31, 0.18) (-0.13, 0.34) (-0.12, 0.33) 

 0.11 0.12 -0.05 0.10 -0.04 0.07 -0.002 
0 (-0.06, 0.28) (0.02, 0.26) (-0.25, 0.15) (-0.06, 0.26) (-0.29, 0.20) (-0.26, 0.41) (-0.33, 0.32) 

 0.31** 0.40* 0.05 0.23 -0.20 0.46* 0.21 
1 (0.08, 0.53) (0.20, 0.59) (-0.27, 0.38) (-0.02, 0.48) (-0.55, 0.14) (0.11, 0.80) (-0.16, 0.57) 

 0.35* 0.47* 0.20 0.30 -0.17 0.57 0.44 
2 (0.01, 0.68) (0.11, 0.84) (-0.41, 0.80) (-0.03, 0.63) (-0.68, 0.35) (-0.04, 1.18) (-0.24, 1.12) 

 0.54* 0.59** -0.44 0.07 -0.004 0.72 0.82* 
3 (0.10, 0.98) (0.17, 1.0) (-1.5, 0.60) (-0.33, 0.47) (-0.47, 0.46) (-0.11, 1.56 (0.10, 1.55) 

 
*p<0.05 **p<0.01 ***p<0.001 
aDifferential change represents the estimated percentage point difference between hospitals in CARE Act states compared to those in Non-CARE Act states after adjusting for 
number of beds, ownership type and proportion of 65 years and older characteristics. We also adjusted for hospital- and year-fixed effects, and clustered standard errors at the state 
to reflect the level of the policy exposure 
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Sensitivity Analyses 
 

eTable 9. Regression Estimates After Adding Interaction Term Between State and Year 
 

Quality measure 
Unadjusted 

mean (SD), % 
Adjusted differential 

changea (95% CI) 
 

P 

Patient communication 

 
Nursing communication 78.4 (0.42) 

0.18 
(0.7, 0.28) 

0.001 

 
Doctor communication 

80.0 (0.19) 
0.46 

(0.34, 0.57) 
0.00 

 
Communication on medications 

63.2 (0.20) 
-0.43 

(-0.59, -0.27) 
0.00 

 
Discharge information 

86.4 (0.22) 
-0.03 

(-0.11, 0.05) 
0.41 

 
Care transition information 

50.8 (0.30) 
-0.16 

(-0.33,0.01) 
0.07 

Patient experience 

 
Overall hospital rating 

70.1 (0.41) 
0.24 

(0.07, 0.41) 
0.006 

 
Recommend hospital to others 

70.1 (0.06) 
0.15 

(-0.00, 0.30) 
0.06 

aDifferential change represents the estimated percentage point difference between hospitals in CARE Act states compared to those in Non-CARE Act states after adjusting for 
number of beds, ownership type and proportion of 65 years and older characteristics. We also adjusted for hospital- and year-fixed effects, and clustered standard errors at the state 
to reflect the level of the policy exposure. 
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eTable 10. Regression Estimates Using Composite Scores of Top Box and Middle Box Responses 
 

 
Quality measure 

Unadjusted 
mean (SD), % 

Adjusted differential 
changea (95% CI) 

 
P 

Patient communication 

 
Nursing communicationb 

95.2 (0.02) 
0.10 

(0.05, 0.14) 
0.00 

 
Doctor communicationc 

95.2 (0.20) 
0.10 

(0.02,0.17) 
0.01 

 
Communication on medicationsd 

81.1 (0.21) 
0.03 

(-0.12,0.19) 
0.68 

Discharge information NA NA NA 

 
Care transition informatione 

94.3 (0.08) 
-0.008 

(-0.8,0.06) 
0.82 

Patient experience 

 
Overall hospital ratingf 

 
91.6 (0.05) 

0.15 
(0.06,0.23) 

 
<0.01 

 
Recommend hospital to othersg 

 
94.5 (0.09) 

0.06 
(-0.01,0.14) 

 
0.10 

aDifferential change represents the estimated percentage point difference between hospitals in CARE Act states compared to those in Non-CARE Act states after adjusting for 
number of beds, ownership type and proportion of 65 years and older characteristics. We also adjusted for hospital- and year-fixed effects, and clustered standard errors at the state 
to reflect the level of the policy exposure 
bNurse communication – Percent of patients in a hospital who reported that they `Always' or `Usually’ communicated well with nurses 
cDoctor communication – Percent of patients in a hospital who reported that they `Always' or `Usually’ communicated well with physicians 
dCommunication about medications -- Percent of patients in a hospital who reported that they `Always' or `Usually’ communicated about medications 
eCare transition information – Percent of patients in a hospital who reported that they `Strongly agree' or `Agree' they received care transition information 
fOverall hospital rating – Percent of patients in a hospital who assigned a score of 7 or 8, or a score of 9 or 10 on 10-point scale 
gRecommend hospital to others – Percent of patients in a hospital who responded “definitely yes” or “probably yes” to whether they would recommend the hospital others 


