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eAppendix. Supplemental Appendix 

Center for Health and Information and Analysis hospital cohort definitions 

The Massachusetts Center for Health and Information and Analysis (CHIA) defines hospital cohorts based 
on the following criteria: Teaching Hospitals are those reporting at least 25 full-time equivalent medical school 
residents per one hundred inpatient beds in accordance with the Medicare Payment Advisory Commission; 
Academic Medical Centers are a subset of teaching hospitals characterized by (1) extensive research and teaching 
programs, (2) extensive resources for tertiary and quaternary care, (3) being the principal teaching hospitals for their 
respective medical schools, and (4) offering full service with a case mix intensity greater than 5% above the 
statewide average; Community Hospitals are those that are not teaching hospitals and have a public payer mix of less 
than 63%; and Community-Disproportionate Share Hospitals which are community hospitals that are 
disproportionately reliant on public revenues by virtue of a public payer mix of 63% or greater. Each hospital was 
permitted a single designation and the state’s largest, full-service pediatric specialty hospital was included among 
the Academic Medical Centers.  

Hospital Capability and Regionalization Indices  

We briefly review here the definitions of the Regionalization and Hospital Capability Indices (HCI and RI) 
used in the manuscript. A more complete discussion can be found at França & McManus (2016).1  

 The definitions are based upon the probability of care completion (P), defined as the ratio of the number 
admissions to the sum of admissions (A) and transfers (T) at a given hospital:   

 

Notice that this probability is defined by hospital, period of time, and CCS code, which give the minimal 
set of variables, but additional ones might also be used to stratify different populations and/or systems. In particular, 
we used age as an additional variable to stratify patients in pediatric (age < 15 years) and adult (age ≥ 15) cohorts. 

Based on this probability, we define the Hospital Capability Index (HCI) as the institution’s weighted 
average probability of completing care across all CCS codes: 

 

In this work, we are interested in the breadth of capability of a hospital to treat all medical conditions. For 
this reason, each condition is given the same weight and Eq. (S2) can be rewritten as: 

 

Finally, the Regionalization Index (RI) for a single condition or collection of conditions can be defined 
using the average probability of transfer over the hospitals in the system:  

 

which quantifies the concentration of definitive within a system for a particular condition or population arising both 
from transfer and from self-selection.  
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Hospital Capability Index Robustness  

Across years, there was no significant variation in the relative capabilities between and among hospitals 
(Spearman Rank Correlation r > 0.91 and r > 0.92 for pediatric and adult hospitals, respectively, and p <0.01 for 
both pediatric and adult ranks for all possible combination of years). In addition, capability measures of individual 
hospitals were robust to data aggregation. For example, data aggregation over 2012 to 2014 resulted in a median 
change in pediatric ∆(HCI) of 0.01 (IQR: 0.00, 0.03) and adult ∆(HCI) of 0.04 (IQR: 0.02, 0.05).  HCI rankings 
among hospitals were unchanged (Spearman Rank Correlation r=0.99, p <0.01 for both pediatric and adult ranks).  
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eTable: 15 pediatric conditions with the highest rates of transfers in 2014.  
 
Pediatric conditions with the highest percentage of transfers 

 Number 
transfers 

2004 

Percent of 
All Visits 
2004; % 

RI  
2004 

Number 
transfers 

2014 

Percent of All 
Visits 

2014; % 

RI 
2014 

Difference 
RI; % 

Respiratory 
distress syndrome 

101 62.0 0.83 67 50.4 0.86 3 

Acute 
cerebrovascular 
disease 

14 30.4 0.91 12 32.4 0.94 3 

Respiratory 
failure; 
insufficiency; 
arrest  

65 37.1 0.87 104 31.3 0.88 1 

Poisoning by 
psychotropic 
agents 

61 17.5 0.74 90 23.6 0.78 5 

Diabetes mellitus 
with complications 

55 14.9 0.75 75 20.0 0.88 17 

Intestinal 
obstruction without 
hernia 

39 12.2 0.72 69 18.4 0.81 13 

Septicemia 
(except in labor) 

38 16.7 0.74 46 17.6 0.75 1 

Coma; stupor; and 
brain damage 

28 20.4 0.90 21 17.4 0.88 -2 

Medical 
examination/evalu
ation 

287 17.4 0.73 154 16.5 0.84 16 
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 Number 
transfers 

2004 

Percent of 
All Visits 
2004; % 

RI  
2004 

Number 
transfers 

2014 

Percent of All 
Visits 

2014; % 

RI 
2014 

Difference 
RI; % 

Pleurisy; 
pneumothorax; 
pulmonary 
collapse 

14 10.0 0.80 16 15.7 0.84 6 

Skull and face 
fractures 

94 10.4 0.72 87 14.8 0.89 24 

Appendicitis and 
other appendiceal 
conditions 

64 4.2 0.30 196 14.5 0.58 95 

Poisoning by other 
medications and 
drugs 

144 9.8 0.67 217 13.5 0.84 24 

Meningitis (except 
that caused by 
tuberculosis or 
sexually 
transmitted 
disease) 

49 9.7 0.51 16 12.3 0.71 38 

Deficiency and 
other anemia 

16 5.7 0.83 24 11.3 0.83 0 
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Hospital capability fingerprint 

 
eFigure 1. Capability “Fingerprint” of a Representative Community Hospital in Massachusetts. The HCI’s, or probability of 
completing care, for each CCS condition is aligned for comparison of adults and children. 
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Regionalization fingerprint 

 
eFigure 2. Conditions for which hospitals completed the care of more than 50% of their pediatric and adult patients in 2014 
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