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The percent of patients having an emergency room visit within 30 days of discharge 
after surgery varied from less than 12% to almost 20% in 2009. Regions with 
relatively low rates included Rapid City, South Dakota (10.9%), Columbia, South 
Carolina (12.2%), Shreveport, Louisiana (12.3%), Amarillo, Texas (12.6%) and Los 
Angeles (13.2%). Emergency room visit rates within 30 days of surgical discharge 
were higher in Kingsport, Tennessee (19.2%), Lexington, Kentucky (18.6%), 
Providence, Rhode Island (18.1%), Detroit (18.1%) and Miami (17.6%) (Map 9). 

Map 9. The percent of patients having an emergency room visit within 30 days of 
surgical discharge among hospital referral regions (2009) 
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Emergency room visit rates within 30 days of surgical discharge varied twofold 
among academic medical centers. As was the case following medical discharges, 
rates were relatively low at New York University Medical Center (11.7%) and the 
University of Texas Medical Branch Hospitals (13.1%). Rates were also low at 
Cedars-Sinai Medical Center in Los Angeles (13.1%) and Mount Sinai Hospital 
in Manhattan (13.3%). The percent visiting the emergency room within 30 days 
of surgical discharge was much higher at Ohio State University Medical Center in 
Columbus (24.2%) and at two Boston hospitals: Tufts Medical Center (22.6%) and 
Boston Medical Center (22.1%) (Figure 13). 

Figure 13. The percent of patients having an emergency room visit within 
30 days of surgical discharge among academic medical centers (2009) 
Each blue dot represents one of 94 academic medical centers. Red dots indicate the five 
academic medical centers with the highest rates and the five with the lowest rates.
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Ohio State University Med Ctr 24.2

Tufts Medical Center 22.6

Boston Medical Center 22.1

St. Louis University Hospital 22.0

University of Maryland Med Ctr 21.3

Memorial Hermann Hospital 13.5

Mount Sinai Hospital 13.3

Cedars-Sinai Medical Center 13.1

Univ of TX Medical Branch Hosps 13.1

NYU Medical Center 11.7
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Summing up: Overall findings and paths towards 
improving care 
The current interest in improving patient care and outcomes after hospitalization 
for Medicare beneficiaries reflects a professional consensus that gaps in care are 
prevalent and amenable to care innovations. Hospitalized elderly are some of the 
nation’s sickest patients, and they enter the hospital with the hope for not only 
short-term improvement, but also long-term benefit. 

Good outcomes in health care are not always predictable, even in the best health 
care system, but this report highlights widespread and systematic failures in patient 
care after discharge from hospitals. Hospital readmission rates were relatively high 
in many locations, and, most importantly, there was little improvement in most 
regions of the country. The proportion of patients seeing a primary care or any 
ambulatory clinician within 14 days of discharge varied widely and was strikingly low 
in some regions and hospitals. Emergency rooms were the site of post-discharge 
care far too often. 

Numerous strategies have been suggested to improve the care of hospitalized 
patients and to reduce subsequent illness and the need for acute care. A recent 
review of “transition care” identified nine interventions with positive benefits on 
readmission rates.20 These interventions included discharge management with 
follow-up—generally by an advanced practice nurse—patient coaching, disease/
health management and provision of telehealth services. Several other strategies 
were identified that led to better patient outcomes without reducing readmission rates. 

The Affordable Care Act directs CMS to develop the Community-based Care 
Transitions Program (CCTP) and provides funds to test models for improving care 
transitions for high-risk Medicare patients. This effort is part of the Partnership for 
Patients, a public-private partnership to reduce harm and improve care transitions.21 
Programs like the CCTP hold promise for improving short-term outcomes for 
selected populations. The greater question is how they can contribute to, and be 
effectively aligned with, broader efforts to improve care integration, coordination 
and accountability across the full continuum of patient care. 

The need for further development of systems of care, of which discharge planning 
and care coordination are only two components, is evident in the strong association 
found between general health care system factors and readmission rates. We 
reported a robust relationship between regional inpatient intensity of care provided 
to Medicare beneficiaries and the risk of readmission; that is, in places where there 
was a greater tendency to use hospitals as the site of care, patients were more 
likely to be readmitted, irrespective of illness levels. This is quite consistent with 
other research underscoring the importance of primary care systems in reducing 
avoidable hospitalizations and the influence of local bed supply on overall admission 
rates. Under current payment models and care systems, there is a serious risk 
that a hospital bed freed up through reduced readmission rates will be filled with 
an additional initial (potentially higher paying) patient who might otherwise have 
been cared for as an outpatient. In the absence of other interventions, reducing 
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readmission rates may have no impact on total per capita costs within a community. 
This underscores the importance of aligning efforts to reduce readmissions with 
other policy and payment initiatives, such as global payments and accountable care 
organizations. Efforts to monitor improvements in care coordination and transitions 
need to be coupled with broader surveillance of patient populations and cohorts, 
so that the promise of better care for patients leaving the hospital is also reflected 
in improved outcomes and lower costs for the population as a whole. 
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Methods 
Study population 

We used 100% of fee-for-service Medicare beneficiaries who resided in the 306 
Dartmouth Atlas hospital referral regions and had full Part A (acute care in facilities, 
including hospitals) and Part B (clinician services) coverage during the study 
periods. Beneficiaries had to be age 65 or older on July 1, 2003 for Time 1 and on 
July 1, 2008 for Time 2. 

Cohort definition 

We identified six cohorts based on information from the Medicare Provider 
Analysis and Review (MedPAR) files: acute myocardial infarction (i.e., heart attack), 
congestive heart failure, pneumonia, hip fracture, all medical discharges and all 
surgical discharges (Table A). 

Table A. Cohort definition

Cohort ICD-9 Codes

Acute myocardial infarction

CMS definition - principal diagnosis code

(excluded one-day stay)

410.00, 410.01, 410.10, 410.11, 410.20, 410.21, 410.30, 410.31, 410.40, 
410.41, 410.50, 410.51, 410.60, 410.61, 410.70, 410.71, 410.80, 410.81, 
410.90, and 410.91

Congestive heart failure

CMS definition - principal diagnosis code

402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 428.0, 
428.1, 428.20, 428.21, 428.22, 428.23, 428.30, 428.31, 428.32, 428.33, 428.40, 
428.41, 428.42, 428.43, and 428.9

Pneumonia

CMS definition - principal diagnosis code

480.0, 480.1, 480.2, 480.3, 480.8, 480.9, 481, 482.0, 482.1, 482.2, 482.30, 
482.31, 482.32, 482.39, 482.40, 482.41, 482.49, 482.81, 482.82, 482.83, 
482.84, 482.89, 482.9, 483.0, 483.1, 483.8, 485, 486, and 487.0

Hip fracture

Dartmouth Atlas definition – principal diagnosis code

820xx

All medical discharges All medical DRGs

All surgical discharges All surgical DRGs

 

Cohort index hospitalization 

For each study period, we first identified hospital claims from short-term acute 
or critical access hospitals among the study population for each cohort. The first 
period of index discharges was July 1, 2003 - June 30, 2004 and the second was 
July 1, 2008 - June 30, 2009. For simplicity and to clearly indicate that each cohort 
reflects 12 months of Medicare claims, these are labeled as 2004 and 2009. We 
excluded cohort hospitalizations with the discharge status on the claim indicating 
expired (died in the hospital), left against medical advice or discharged to hospice. 
For the remaining cohort hospitalization records, we excluded hospitalizations 
when the patient had any acute care hospitalizations in the 90 days prior to cohort 
admission date. Transfers (defined as (1) within one-day transfer, (2) both stays had 
the same cohort event, and (3) both indicated transfer status) were considered as a 
single cohort hospitalization. For each study period, only one cohort hospitalization 
(index hospitalization) was selected for each patient for each cohort (we randomly 
selected one if more than one hospitalization met the criteria). For this report, we 
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further excluded index hospitalizations with the discharge status field indicating 
another acute care hospitals that did not meet the transfer criteria. For the rest 
of cohort index hospitalizations, we classified them as discharged to home (with 
or without home health services), to facility-based rehabilitation (skilled nursing 
facilities, inpatient rehabilitation facilities, long-term acute care hospitals and swing 
beds within hospitals) or other facility (such as an intermediate care facility) based 
on the discharge status field on the claims. For hospital-specific analyses, each 
patient was assigned to the hospital of discharge. Table B shows cohort size and 
the percent discharged to facility-based rehabilitation. 

Table B. Cohort size and the percent discharge to facility-based rehabilitation

Cohort 2004 2009

Acute myocardial infarction 166,642 (22.5%) 134,433 (22.4%)

Congestive heart failure 321,321 (19.0%) 248,426 (21.0%)

Pneumonia 372,433 (26.6%) 249,429 (26.6%)

Hip fracture 164,465 (86.5%) 148,745 (89.8%)

All medical discharges 3,632,811 (22.6%) 3,250,574 (24.8%)

All surgical discharges 2,013,795 (28.4%) 1,809,343 (30.5%)

Outcome measures 

We linked patients to their utilization records and measured care 14 or 30 days 
post-discharge for each cohort and each study period. We calculated age, sex and 
race-adjusted rates for both hospital referral regions and index cohort hospitals 
using the indirect method. 

Post-discharge utilization claims were extracted from the MedPAR files for inpatient 
care, Carrier claim files (i.e., Physician/Supplier Part B) for clinician visits, and 
Outpatient claim files for emergency room visits and visits to rural health centers/
federally qualified health centers. We also extracted payment amounts from MedPAR 
files, Carrier claim files, Outpatient claim files, Home Health Agency claim files, 
Hospice claim files and Durable Medical Equipment claim files for any care after 
patients were discharged for each cohort and for each study period. In addition, we 
identified post-discharge deaths from the Denominator file. 

For this report, we examined four post-discharge events: 30-day readmissions (any 
claims from short-term acute or critical access hospitals), 30-day emergency room 
visits (with or without an admission), 14-day ambulatory care visits to any clinician 
and 14-day ambulatory care visits to primary care (restricted to CMS specialties: 
family medicine, general internal medicine, general practice and geriatrics) clinicians 
after the index discharge for each cohort and each study period. For comparison, 
we also calculated underlying rates of cohort hospitalizations for hospital referral 
regions for 2004 and 2009 according to the Dartmouth Atlas population-based 
admission measurement methods. Table C shows the definitions for emergency 
room and ambulatory care visits. 
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Table C. Definitions of emergency room and ambulatory care visits
Emergency room visits Ambulatory care visits

Total emergency room visits from

1) Outpatient claims:

Revenue center code: 0450-0459 (emergency room) and 0981 (professional fees-
emergency room)

And

Revenue center visit date not within an acute short-stay or critical access hospital claim 
that has emergency room payment. 

Or

2) Hospital claims:

Any acute short-stay or critical access hospital claims from the MedPAR files with 
emergency room payment and did not have associated Outpatient claims defined as 
above.

Carrier claims:

CPT codes: 99201-99205, 99211-99215, 99381-99387, 
99391-99397, 99241-99245, 99271-99275

And

Place of service = office (place of service code 11), 
outpatient hospital (22), rural health clinic (72) or 
federally qualified health center (50)

And

CMS specialty code:

 01 = General practice

 02 = General surgery

 03 = Allergy/immunology

 04 = Otolaryngology

 05 = Anesthesiology

 06 = Cardiology

 07 = Dermatology

 08 = Family practice

 10 = Gastroenterology

 11 = Internal medicine

 13 = Neurology

 14 = Neurosurgery

 16 = Obstetrics/gynecology

 18 = Ophthalmology

 20 = Orthopedic surgery

 22 = Pathology

 24 = Plastic and reconstructive surgery

 25 = Physical medicine and rehabilitation

 26 = Psychiatry

 28 = Colorectal surgery (formerly proctology)

 29 = Pulmonary disease

 30 = Diagnostic radiology

 33 = Thoracic surgery

 34 = Urology

 36 = Nuclear medicine

 37 = Pediatric medicine

 38 = Geriatric medicine

 39 = Nephrology

 40 = Hand surgery

 

 

 44 = Infectious disease

 46 = Endocrinology (eff 5/92)

 50 = Nurse practitioner

 66 = Rheumatology (eff 5/92) 

 70 = Multispecialty clinic or group practice

 76 = Peripheral vascular disease (eff 5/92)

 77 = Vascular surgery (eff 5/92)

 78 = Cardiac surgery (eff 5/92)

 79 = Addiction medicine (eff 5/92)

 81 = Critical care (intensivists) (eff 5/92)

 82 = Hematology (eff 5/92)

 83 = Hematology/oncology (eff 5/92)

 84 = Preventive medicine (eff 5/92)

 85 = Maxillofacial surgery (eff 5/92)

 86 = Neuropsychiatry (eff 5/92)

 89 = Certified clinical nurse specialist

 90 = Medical oncology (eff 5/92)

 91 = Surgical oncology (eff 5/92)

 92 = Radiation oncology (eff 5/92)

 93 = Emergency (eff 5/92)

 94 = Interventional radiology (eff 5/92)  

 97 = Physician assistant (eff 5/92) 

 98 = Gynecologist/oncologist (eff 10/94) 

 99 = Unknown physician specialty

Outpatient claims:

Revenue center code: 0510-0529

And

Provider ID from Provider of Services file as rural health 
centers or federally qualified health centers
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The Dartmouth Atlas Project works 
to accurately describe how medical 
resources are distributed and used in 
the United States. The project offers 
comprehensive information and 
analysis about national, regional, and 
local markets, as well as individual 
hospitals and their affiliated physicians, 
in order to provide a basis for improving 
health and health systems. Through this 
analysis, the project has demonstrated 
glaring variations in how health care is 
delivered across the United States.
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