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IMPORTANCE: Interhospital transfer (IHT) remains a largely 
unstudied process of care. 

OBJECTIVE: To determine the nationwide frequency of, pa-
tient and hospital-level predictors of, and hospital variability 
in IHT.

DESIGN: Cross-sectional study.

SETTING: Centers for Medicare and Medicaid 2013 100% 
Master Beneficiary Summary and Inpatient claims files 
merged with 2013 American Hospital Association data.

PATIENTS: Beneficiaries ≥65 years and older enrolled in 
Medicare A and B, with an acute care hospitalization claim 
in 2013.

EXPOSURES: Patient and hospital characteristics of trans-
ferred and nontransferred patients. 

MEASUREMENTS: Frequency of interhospital transfers (IHT); 
adjusted odds of transfer of each patient and each hospital 
characteristic; and variability in hospital transfer rates.

RESULTS: Of 6.6 million eligible beneficiaries with an acute 
care hospitalization, 101,507 (1.5%) underwent IHT. Selected 

characteristics associated with greater adjusted odds of trans-
fer included: patient age 74-85 years (odds ratio [OR], 2.38 
compared with 65-74 years; 95% confidence intervals [CI], 
2.33-2.43); nonblack race (OR, 1.17; 95% CI, 1.13-1.20); higher 
comorbidity (OR, 1.37; 95% CI, 1.36-1.37); lower diagnosis- 
related group–weight (OR, 2.02; 95% CI, 1.95-2.09); fewer re-
cent hospitalizations (OR, 1.87; 95% CI, 1.79-1.95); and hospi-
talization in the Northeast (OR, 1.40; 95% CI, 1.27-1.55). Higher 
case mix index of the hospital was associated with a lower ad-
justed odds of transfer (OR, 0.36; 95% CI, 0.30-0.45). Variability 
in hospital transfer rates remained significant after adjustment 
for patient and hospital characteristics (variance 0.28, P = 0.01).

CONCLUSIONS: In this nationally representative evaluation, 
we found that a sizable number of patients undergo IHT. We 
identified both expected and unexpected patient and hospi-
tal-level predictors of IHT, as well as unexplained variability in 
hospital transfer rates, suggesting lack of standardization of 
this complex care transition. Our study highlights further in-
vestigative avenues to help guide best practices in IHT. Jour-
nal of Hospital Medicine 2017;12:435-442. © 2017 Society 
of Hospital Medicine

Interhospital transfer (IHT) is defined as the transfer of hos-
pitalized patients between acute care hospitals. Although 
cited reasons for transfer include providing patients access to 
unique specialty services,1 patterns and practices of IHT re-
main largely unstudied. Interhospital transfer is known to be 
common in certain patient populations, including selected 
patients presenting to the intensive care unit2 and those with 
acute myocardial infarction (AMI),3-5 but no recent studies 
have looked at frequency of IHT among a broader group of 
hospitalized patients nationally. Little is known about which 
patients are selected for transfer and why.6 Limited evidence 
suggests poor concordance between cited reason for transfer 
among patients, transferring physicians, and receiving physi-
cians,7 indicating ambiguity in this care process.   

Interhospital transfer exposes patients to the potential 
risks associated with discontinuity of care. Communication 
is particularly vulnerable to error during times of transi-
tion.8-10 Patients transferred between acute care hospitals are 
especially vulnerable, given the severity of illness in this pa-
tient population,11 and the absence of other factors to fill in 
gaps in communication, such as common electronic health 
records. Limited existing literature suggests transferred pa-
tients use more resources 12-13 and experience worse outcomes 
compared to nontransferred patients,11 although these data 
involved limited patient populations, and adjustment for 
illness severity and other factors was variably addressed.14-16 

To improve the quality and safety of IHT, therefore, it is 
necessary to understand which patients benefit from IHT 
and identify best practices in the IHT process.17 A funda-
mental first step is to study patterns and practices of IHT, 
in particular with an eye towards identifying unwarranted 
variation.18 This is important to understand the prevalence 
of the issue, provide possible evidence of lack of standard-
ization, and natural experiments with which to identify best 
practices.   

To address this, we conducted a foundational study exam-
ining a national sample of Medicare patients to determine 
the nationwide frequency of IHT among elderly patients, 

*Address for correspondence and reprint requests: Stephanie K. Mueller, 
MD, MPH, Division of General Internal Medicine, Brigham and Women’s Hospi-
tal, 1620 Tremont Street, Roxbury, MA 02120; Telephone: 617-278-0628; Fax: 
617-732-7072; E-mail: smueller1@partners.org

Additional Supporting Information may be found in the online version of this 
article.

Received: December 7, 2016; Revised: February 13, 2017; Accepted:  
February 23, 2017

2017 Society of Hospital Medicine DOI 10.12788/jhm.2747



436          An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine    Vol 12  |  No 6  |  June 2017

Mueller et al   |   Interhospital Transfers

patient and hospital-level predictors of transfer, and hospital 
variability in IHT practices.

METHODS
We performed a cross-sectional analysis using 2 nationally 
representative datasets: (1) Center for Medicare and Med-
icaid Services (CMS) 2013 100% Master Beneficiary Sum-
mary and Inpatient claims files, which contains data on all 
fee-for-service program Medicare enrollees’ demographic 
information, date of death, and hospitalization claims, in-
cluding ICD-9 codes for diagnoses, diagnosis-related group 
(DRG), and dates of service; merged with (2) 2013 Amer-
ican Hospital Association (AHA) data,19 which contains 
hospital-level characteristics for all acute care hospitals in 
the U.S. Our study protocol was approved by the Partners 
Healthcare Human Subjects Review Committee. 

Beneficiaries were eligible for inclusion if they were 65 
years or older, continuously enrolled in Medicare A and B, 
with an acute care hospitalization claim in 2013, excluding 
Medicare managed care and end-stage renal disease (ESRD) 
beneficiaries. We additionally excluded beneficiaries hospi-
talized at federal or nonacute care hospitals, or critical ac-
cess hospitals given their mission to stabilize and transfer 
patients to referral hospitals.20 

Transferred patients were defined as: (1) beneficiaries 
with a “transfer out” claim and a corresponding “transfer in” 
claim at a different hospital; as well as (2) beneficiaries with 
a “transfer out” claim and a corresponding date of admission 
to another hospital within 1 day following the date of claim; 
and (3) beneficiaries with a “transfer in” claim and a cor-
responding date of discharge from another hospital within 
1 day preceding the date of claim. Beneficiaries transferred 
to the same hospital, or cared for at hospitals with “outlier” 
transfer in rates equal to 100% or transfer out rates greater 
than 35%, were excluded from analysis given the suggestion 
of nonstandard claims practices. Beneficiaries with greater 
than 1 transfer within the same hospitalization were addi-
tionally excluded.

Patient Characteristics
Patient characteristics were obtained from the CMS data 
files and included: demographics (age, sex, race); DRG-
weight, categorized into quartiles; primary diagnosis for the 
index hospitalization using ICD-9 codes; patient comorbid-
ity using ICD-9 codes compiled into a CMS-Hierarchical 
Condition Category (HCC) risk score;21 presence of Medic-
aid co-insurance; number of hospitalizations in the past 12 
months, categorized into 0, 1, 2-3, and 4 or more; season, 
defined as calendar quarters; and median income per house-
hold by census tract. These characteristics were chosen a 
priori given expert opinion in combination with prior re-
search demonstrating association with IHT.11,22   

Hospital Characteristics
Hospital characteristics were obtained from AHA data files 
and included hospitals’ size, categorized into small, medium, 

and large (less than 100, 100 to 399, 400 or more beds); geo-
graphic location; ownership; teaching status; setting (urban 
vs. rural); case mix index (CMI) for all patients cared for 
at the hospital; and presence of selected specialty services, 
including certified trauma center, medical intensive care 
unit, cardiac intensive care unit, cardiac surgery services, 
adult interventional cardiac catheterization, adult cardiac 
electrophysiology, and composite score of presence of 55 
other specialty services (complete list in Appendix A). All 
characteristics were chosen a priori given expert opinion or 
relationship of characteristics with IHT, and prior research 
utilizing AHA data.23-24 

Analysis
Descriptive statistics were used to evaluate the frequency of 
IHT, characteristics of transferred patients, and number of 
days to transfer. Patient and hospital characteristics of trans-
ferred vs. nontransferred patients were compared using chi-
square analyses.   

To analyze the effects of each patient and hospital char-
acteristic on the odds of transfer, we used logistic regression 
models incorporating all patient and hospital characteris-
tics, accounting for fixed effects for diagnosis, and utilizing 
generalized estimating equations (the GENMOD procedure 
in SAS statistical software, v 9.4; SAS Institute Inc., Cary, 
North Carolina) to account for the clustering of patients 
within hospitals.25 Indicator variables were created for miss-
ing covariate data and included in analyses when missing 
data accounted for greater than 10% of the total cohort. 

To measure the variability in transfer rates between hospi-
tals, we used a sequence of random effects logistic regression 
models. We first ran a model with no covariates, represent-
ing the unadjusted differences in transfer rates between hos-
pitals. We then added patient characteristics to see if the 
unadjusted differences in IHT rates were explained by dif-
ferences in patient characteristics between hospitals. Last-
ly, we added hospital characteristics to determine if these 
explained the remaining differences in transfer rates. Each 
of the 3 models provided a measure of between-hospital 
variability, reflecting the degree to which IHT rates differed 
between hospitals. Additionally, we used the intercept from 
the unadjusted model and the measure of between-hospital 
variability from each model to calculate the 95% confidence 
intervals, illustrating the range of IHT rates spanning 95% 
of all hospitals. We used those same numbers to calculate the 
25th and 75th percentiles, illustrating the range of IHT rates 
for the middle half of hospitals. 

RESULTS
Among 28 million eligible beneficiaries, 6.6 million had an 
acute care hospitalization to nonfederal, noncritical access 
hospitals, and 107,741 met our defined criteria for IHT. An 
additional 3790 beneficiaries were excluded for being trans-
ferred to the same facility, 416 beneficiaries (115 transferred, 
301 nontransferred) were excluded as they were cared for at 
1 of the 11 hospitals with “outlier” transfer in/out rates, and 
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2329 were excluded because they had more than 1 transfer 
during hospitalization. Thus, the final cohort consisted of 
101,507 transferred (1.5%) and 6,625,474 nontransferred 
beneficiaries (Figure 1). Of the 101,507 transferred ben-
eficiaries, 2799 (2.8%) were included more than once (ie, 
experienced more than 1 IHT on separate hospitalizations 
throughout the study period; the vast majority of these had 
2 separate hospitalizations resulting in IHT). Characteristics 
of transferred and nontransferred beneficiaries are shown 
(Table 1).

Among transferred patients, the top 5 primary diagnoses 
at time of transfer included AMI (12.2%), congestive heart 
failure (CHF) (7.2%), sepsis (6.6%), arrhythmia (6.6%), and 
pneumonia (3.4%). Comorbid conditions most commonly 
present in transferred patients included CHF (52.6%), renal 
failure (51.8%), arrhythmia (49.8%), and chronic obstruc-
tive pulmonary disease (COPD; 37.0%). The most com-
mon day of transfer was day after admission (hospital day 2, 
24.7%), with 75% of transferred patients transferred before 
hospital day 6 (Appendix B).

After adjusting for all other patient and hospital charac-
teristics and clustering by hospital, the following variables 
were associated with greater odds of transfer: older age, male 
sex, nonblack race, non-Medicaid co-insurance, higher co-
morbidity (HCC score), lower DRG-weight, and fewer hos-

pitalizations in the prior 12 months. Beneficiaries also had 
greater odds of transfer if initially hospitalized at smaller hos-
pitals, nonteaching hospitals, public hospitals, at hospitals 
in the Northeast, those with fewer specialty services, and 

FIG. 1. Cohort selection.a

aCenters for Medicare and Medicaid Services 2013 100% Master Beneficiary Summary and Inpatient claims files.

28 million eligible beneficiaries

7.1 million beneficiaries  
with acute care hospitalization

129,689 transferred
•  “Transfer out” claim with corresponding “transfer in” 

claim (88,190)
•  “Transfer out” claim with corresponding admission within 

1 day (34,166)
•  Discharge with corresponding “transfer in” claim within 

1 day (7333)

101,507 transferred (1.5%) 6,625,474 nontransferred (98.5%)

28,182 excluded
•  At federal hospital (3450)
•  At critical access hospital (18,498)
•  At “outlier” hospital with high transfer  

in/out rate (115)
•  Transferred to same facility (3790)
•  Greater than one transfer during  

hospitalization (2329)

370,596 excluded
•  At federal hospital (131,474)
•  At critical access hospital (238,821)
•  At “outlier” hospital with high transfer  

in/out rate (301)

6,996,070 nontransferred

FIG. 2. Distribution of transfer rates across hospitals.

NOTE: All models are centered at the median transfer rate of 1.79%. Shaded boxes encompass transfer rates 
from the 25th percentile (Q3) for each model. Whiskers encompass transfer rates from the 2.5th percentile to the 
97.5th percentile. For example, the null model demonstrates that half of all hospitals have transfer rates between 
Q1 = 0.83% and Q3 = 3.80%; after equalizing the patient characteristics, the interquartile ranges expands to Q1 
= 0.78% to Q3 = 4.06%; however, measured hospital characteristics explain most of this variability, reducing the 
interquartile range to Q1 = 1.26% to Q3 = 2.54%.
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those with a low CMI (Table 2).
In examining the between-hospital variability 

in IHT, our unadjusted model estimated an aver-
age transfer rate of 1.79%, and showed a variance 
estimate of 1.33 (P = 0.009), demonstrating that 
95% of hospitals have transfer rates between 0.83% 
and 3.80%. The variance estimate increased by 
19% to 1.58 (P = 0.009) when adjusting for pa-
tient characteristics. After adjusting for hospital 
characteristics, variance decreased by 83% to 0.28  
(P = 0.01), showing 95% of hospitals have transfer 
rates between 1.26% and 2.54% (Figure 2).

DISCUSSION
In this nationally representative study of 6.6 mil-
lion Medicare beneficiaries, we found that 1.5% 
of patients were transferred between acute care 
facilities and were most often transferred prior to 
hospital day 6. Older age, male sex, nonblack race, 
higher medical comorbidity, lower DRG weight, 
and fewer recent hospitalizations were associated 
with greater odds of transfer. Initial hospitalization 
at smaller, nonteaching, public hospitals, with few-
er specialty services were associated with greater 
odds of transfer, while higher CMI was associated 
with a lower odds of transfer. The most common 
comorbid conditions among transferred patients in-
cluded CHF, renal failure, arrhythmia, and COPD; 
particularly notable was the very high prevalence 
of these conditions among transferred as compared 
with nontransferred patients. Importantly, we 
found significant variation in IHT by region and a 
large variation in transfer practices by hospital, with 
significant variability in transfer rates even after ac-
counting for known patient and hospital character-
istics. 

Among our examined population, we found that 
a sizable number of patients undergo IHT—more 
than 100,000 per year. Primary diagnoses at time 
of transfer consist of common inpatient conditions, 
including AMI, CHF, sepsis, arrhythmia, and pneu-
monia. Limited prior data support our findings, with 
up to 50% of AMI patients reportedly undergoing 
IHT,3-5 and severe sepsis and respiratory illness re-
ported as common diagnoses at transfer.11 Although 
knowledge of these primary diagnoses does not di-
rectly confer an understanding of reason for transfer, 
one can speculate based on our findings. For exam-
ple, research demonstrates the majority of AMI pa-
tients who undergo IHT had further intervention, 
including stress testing, cardiac catheterization, 
and/or coronary artery bypass graft surgery.5,26 Thus, 
it is reasonable to presume that many of the ben-
eficiaries transferred with AMI were transferred to 
receive this more specialized cardiac care. We fur-
ther found the majority of patients are transferred 

TABLE 1. Baseline Characteristics of Transferred vs. 
Nontransferred Beneficiaries

Characteristic
Transferred

(n = 101,507)
Nontransferred
(n = 6,625,474) P value

Patient Characteristics

Age, n (%)

   65-74

   75-84

   ≥85

42,245(41.6)

40,630(40.0)

18,632(18.4)

2,328,830(35.1)

2,419,802(36.5)

1,876,842(28.3)

<0.001

Male, n (%) 49,830(49.1) 2,800,503(42.3) <0.001

Race, n (%)

   White

   Black

   Hispanic

   Other

88,873(87.6)

8,381(8.3)

1,273(1.3)

2,980(2.9)

5,711,376(86.2)

596,347(9.0)

112,580(1.7)

205,171(3.1)

<0.001

DRG-weight quartile, n (%)

   Lowest quartile

   2nd quartile

   3rd quartile

   Highest quartile

29,883(29.4)

28,007(27.6)

28,992(28.6)

14,625(14.4)

1,669,620 (25.2)

1,629,864(24.6)

1,696,125(25.6)

1,629,865(24.6)

<0.001

Primary diagnosis on admission, n (%)

   AMI 

   CHF 

   Sepsis 

   Arrhythmia 

   Stroke 

   Pneumonia 

   GI bleed 

   Renal failure 

   Esophageal 

   COPD 

   Hip fracture/dislocation 

   Chest pain 

   UTI 

   Respiratory disease 

   Metabolic

   Other 

12,395(12.2)

7,341 (7.2)

6,682(6.6)

6,687(6.6)

3,640(3.6)

3,461(3.4)

3,089(3.0)

2,085(2.1)

1,948(1.9)

1,809(1.8)

1,690(1.7)

896(0.9)

924(0.9)

799(0.8)

845(0.8)

47,216(46.5)

172,845(2.6)

379,372(5.7)

419,110(6.4)

300,126(4.6)

211,593(3.1)

300,804(4.6)

178,606(2.7)

188,021(2.8)

230,289(3.4)

258,984(3.8)

158,915(2.4)

66,288(1.0)

414,999(6.3)

84,180(1.3)

121,321(1.8)

3,140,021(47.5)

<0.001

HCC risk score, mean (SD)a 3.5(2.0) 2.6(1.8) <0.001

Top comorbid conditions, n (%)

   CHF

   Renal failure

   Arrhythmia

   COPD

53,397(52.6)

52,542(51.8)

50,577(49.8)

37,511(37.0)

2,383,413(36.0)

2,599,411(39.2)

2,363,757(35.7)

2,014,789(30.4)

<0.001

Medicaid co-insurance, n (%) 19,326(19.0) 1,337,310(20.2) <0.001

Number of hospitalizations in the past 12 months, n (%)

   0

   1

   2-3

   ≥4

67,944(66.9)

18,748(18.5)

12,382(12.2)

2,433(2.4)

4,296,542(64.8)

1,336,788(20.2)

843,101(12.7)

149,043(2.3)

<0.001

Season of hospital admissionb

   Q1

   Q2

   Q3

   Q4

27,148(26.7)

26,153(25.8)

25,317(24.9)

22,889(22.5)

1,797,723(27.1)

1,658,024(25.0)

1,581,828(23.9)

1,587,899(24.0)

<0.001

Median income per household by census tract, mean (SD) 52,818.5(21,932) 53,241.3(23,272) <0.001

Index Hospital Characteristicsc

   Size, n (%) 

      Small (<99 beds)

      Medium (100-399 beds)

      Large (≥400 beds)

27,422(27.0)

62,307(61.4)

11,778(11.6)

561,838(8.5)

3,743,514(56.5)

2,320,122(35.0)

<0.001

Continued on page 439
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prior to hospital day 6 with the highest prevalence 
on day 2, supporting the hypothesis that these pa-
tients may be transferred for receipt of specialty 
services for their admission diagnosis. However, we 
cannot prove this presumption, and for other con-
ditions, such as pneumonia, the plan after IHT is 
less obvious. There are numerous possible reasons 
for transfer,1 including patient preference and prior 
affiliation with receiving hospital. Further research 
is required to more fully define these reasons in 
greater detail.

We additionally found that certain patient 
characteristics were associated with greater odds 
of transfer. Research suggests that transferred pa-
tients are “sicker” than nontransferred patients.1,11 
Although our findings in part confirm these data, 
we paradoxically found that higher DRG-weight 
and 4 or more hospitalizations in the past year were 
actually associated with lower odds of transfer. In 
addition, the oldest patients in our cohort (85 years 
or older) were actually less likely to be transferred 
than their slightly younger counterparts (75 to 84 
years). These variables may reflect extreme illness 
or frailty,27 and providers consciously (or subcon-
sciously) may factor this in to their decision to 
transfer, considering a threshold past which trans-
fer would confer more risk than benefit (eg, a pa-
tient may be “too sick” for transfer). Indeed, in a 
secondary analysis without hospital characteristics 
or comorbidities, and with fixed effects by hospital, 
we found the highest rates of IHT in patients in the 
middle 2 quartiles of DRG-weight, supporting this 
threshold hypothesis. It is also possible that patients 
with numerous hospitalizations may be less likely to 
be transferred because of familiarity and a strong 
sense of responsibility to continue to care for those patients 
(although we cannot confirm that those prior hospitaliza-
tions were all with the same index hospital).

It is also notable that odds of transfer differed by race, with 
black patients 17% less likely to undergo transfer compared 
to whites, similar to findings in other IHT studies.11 This 
finding, in combination with our demonstration that Med-
icaid patients also have lower odds of transfer, warrants fur-
ther investigation to ensure the process of IHT does not bias 
against these populations, as with other well-documented 
health disparities.28-30

The hospital predictors of transfer were largely expected. 
However, interestingly, when we controlled for all other pa-
tient and hospital characteristics, regional variation persist-
ed, with highest odds of transfer with hospitalization in the 
Northeast, indicating variability by region not explained by 
other factors, and findings supported by other limited data.31 
This variability was further elucidated in our examination 
of change in variance estimates accounting for patient, then 
hospital, characteristics. Although we expected and found 
marked variability in hospital transfer rates in our null mod-

el (without accounting for any patient or hospital character-
istics), we interestingly found that variability increased upon 
adjusting for patient characteristics. This result is presumably 
due to the fact that patients who are more likely to be trans-
ferred (ie, “sick” patients) are more often already at hospitals 
less likely to transfer patients, supported by our findings that 
hospital CMI is inversely associated with odds of transfer (in 
other words, hospitals that care for a less sick patient popu-
lation are more likely to transfer their patients, and hospitals 
that care for a sicker patient population [higher CMI] are 
less likely to transfer). Adjusting solely for patient charac-
teristics effectively equalizes these patients across hospitals, 
which would lead to even increased variability in transfer 
rates. Conversely, when we then adjusted for hospital char-
acteristics, variability in hospital transfer rates decreased by 
83% (in other words, hospital characteristics, rather than 
patient characteristics, explained much of the variability in 
transfer rates), although significant unexplained variability 
remained. We should note that although the observed re-
duction in variability was explained by the patient and hos-
pital characteristics included in the model, these character-

TABLE 1. Baseline Characteristics of Transferred vs. 
Nontransferred Beneficiaries (continued)

Characteristic
Transferred

(n = 101,507)
Nontransferred
(n = 6,625,474) P value

Index Hospital Characteristicsc

Geographic location, n (%)

   Northeast

   Midwest

   South

   West

24,471(24.1)

22,989(22.6)

42,902(42.3)

11,145(11.0)

1,298,613(19.6)

1,577,640(23.8)

2,745,777(41.4)

1,003,444(15.1)

<0.001

Ownership, n (%)

   For-profit

   Not-for-profit

   Public

17,030(16.8)

71,167(70.1)

13,310(13.1)

993,766(15.0)

4,948,187(74.7)

683,521(10.3)

<0.001

Teaching status, n (%)

   Major

   Minor

   Nonteaching

5,554(5.5)

25,548(25.2)

70,405(69.4)

1,203,923(18.2)

2,267,028(34.2)

3,154,523(47.6)

<0.001

Urban location, n (%) 92,048(91.0) 6,479,938(97.8) <0.001

CMI, mean (SD) 1.4(0.3) 1.6(0.3) <0.001

Presence of a certified trauma center, n (%) 33,812(33.3) 3,275,068(49.4) <0.001

Presence of medical intensive care unit, n(%) 82,428(81.2) 5,796,508(87.5) <0.001

Presence of cardiac intensive care unit, n(%) 35,416(34.9) 3,980,271(60.1) <0.001

Presence of cardiac surgery services, n (%) 25,041(24.7) 4,045,224(61.1) <0.001

Presence of adult interventional cardiac catheterization, 
n (%)

44,304(43.6) 4,865,738(73.4)
<0.001

Presence of adult cardiac electrophysiology, n (%) 35,829(35.3) 4,278,655(64.6) <0.001

Composite score of other hospital specialty services, mean 
(SD)d

21.1(11.8) 27.7(12.9)
<0.001

aCMS HCC risk score.20 
bQ=Calendar quarters.
cPresented hospital characteristics for the transferred beneficiaries are characteristics of index hospital.
dScore ranged from 0-55 with complete list of other hospital specialty services included in composite score listed in Appendix A.

NOTE: Abbreviations: AMI, acute myocardial infarction; CHF, congestive heart failure; CMI, case mix index; CMS, Centers for Medicare 
and Medicaid Services; COPD, chronic obstructive pulmonary disease; DRG, diagnosis-related group; GI, gastrointestinal; HCC, 
Hierarchical Condition Category; SD, standard deviation; UTI, urinary tract infection.
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istics do not necessarily justify the variability they 
accounted for; although patients’ race or hospitals’ 
location may explain some of the observed variabil-
ity, this does not reasonably justify it. 

This observed variability in transfer practices is 
not surprising given the absence of standardization 
and clear guidelines to direct clinical IHT practice.17 
Selection of patients that may benefit from transfer 
is often ambiguous and subjective.6 The Emergen-
cy Medical Treatment and Active Labor Act laws 
dictate that hospitals transfer patients requiring a 
more specialized service, or when “medical benefits 
... outweigh the increased risks to the individual...,” 
although in practice this provides little guidance to 
practitioners.1 Thus, clearer guidelines may be nec-
essary to achieve less variable practices.

Our study is subject to several limitations. First, 
although nationally representative, the Medicare 
population is not reflective of all hospitalized pa-
tients nationwide. Additionally, we excluded pa-
tients transferred from the emergency room. Thus, 
the total number of patients who undergo IHT na-
tionally is expected to be much higher than reflect-
ed in our analysis. We also excluded patients who 
were transferred more than once during a given 
hospitalization. This enabled us to focus on the ini-
tial transfer decision but does not allow us to look at 
patients who are transferred to a referral center and 
then transferred back. Second, given the criteria we 
used to define transfer, it is possible that we includ-
ed nontransferred patients within our transferred 
cohort if they were discharged from one hospital 
and admitted to a different hospital within 1 day. 
However, on quality assurance analyses where we 
limited our cohort to only those beneficiaries with 
corresponding “transfer in” and “transfer out” claims 
(87% of the total cohort), we found no marked dif-
ferences in our results. Additionally, although we 
assume that patient transfer status was coded cor-
rectly within the Medicare dataset, we could not 
confirm by individually examining each patient we 
defined as “transferred.” However, on additional 
quality assurance analyses where we examined ran-
domly selected excluded patients with greater than 
1 transfer during hospitalization, we found differing 
provider numbers with each transfer, suggesting va-
lidity of the coding. Third, because there are likely 
many unmeasured patient confounders, we cannot 
be sure how much of the between-hospital varia-
tion is due to incomplete adjustment for patient 
characteristics. However, since adjusting for patient 
characteristics actually increased variability in hos-
pital transfer rates, it is unlikely that residual pa-
tient confounders fully explain our observed results. 
Despite this, other variables that are not available 
within the CMS or AHA datasets may further eluci-

TABLE 2. Patient and Hospital Predictors of Transfer

Characteristic
Adjusted Odds of 
Transfer (95% CI)a P value

Patient Characteristics

Age, y

   65-74 (referent)

   75-84

   ≥85

--

2.38(2.33, 2.43)

1.89(1.85, 1.93)

<0.001

<0.001

Sex

   Male

   Female (referent)

1.11(1.09, 1.12)

--

<0.001

--

Race

   White

   Black (referent)

   Hispanic

   Other

1.17(1.13, 1.20)

--

1.16(1.09, 1.24)

1.34(1.28, 1.41)

<0.001

--

<0.001

<0.001

DRG-weight quartile

   Lowest quartile

   2nd quartile

   3rd quartile

   Highest quartile (referent)

2.02(1.95, 2.09)

1.85(1.75, 1.91)

1.51(1.46, 1.55)

--

<0.001

<0.001

<0.001

--

Primary diagnosis on admission

   AMI 

   CHF 

   Sepsis 

   Arrhythmia 

   Stroke 

   Pneumonia 

   GI bleed 

   Renal failure 

   Esophageal 

   COPD 

   Hip fracture/dislocation 

   Chest pain 

   UTI (referent) 

   Respiratory disease 

   Metabolic

   Other 

25.1(23.2, 27.2)

3.76 (3.51, 4.02)

2.58(2.41, 2.76)

6.18(5.77, 6.63)

4.84(4.46, 5.26)

1.90(1.78, 2.04)

3.84(3.58, 4.13)

2.31(2.15, 2.48)

1.99(1.86, 2.14)

1.91(1.74, 2.09)

4.37(4.03, 4.75)

3.53(3.21, 3.87)

--

1.16(1.08, 1.25)

1.30(1.20, 1.41)

3.89(3.65, 4.13)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

--

<0.001

<0.001

<0.001

HCC risk scoreb 1.37(1.36, 1.37) <0.001

Medicaid co-insurance

   Yes (referent)

   No

--

1.50(1.47, 1.53)

--

<0.001

Number of hospitalizations in the past 12 months

   0

   1

   2-3

   ≥4 (referent)

1.87(1.79, 1.95)

1.49(1.42, 1.55)

1.30(1.24, 1.36)

--

<0.001

<0.001

<0.001

--

Season of hospital admissionc

   Q1

   Q2

   Q3

   Q4 (referent)

1.04(1.03, 1.06)

1.05(1.03, 1.07)

1.07(1.05, 1.09)

--

<0.001

<0.001

<0.001

--

Median income per household by census tract, per $1000 1.00(1.00, 1.00) 0.58

Index Hospital Characteristicsd

Size

   Small (<99 beds)

   Medium (100-399 beds)

   Large (>400 beds)(referent)

2.30(1.95, 2.72)

1.67(1.44, 1.95)

--

<0.001

<0.001

--

Continued on page 441
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date hospital transfer practices, including variables 
reflective of the transfer process (eg, time of day of 
patient transfer, time delay between initiation of 
transfer and patient arrival at accepting hospital, 
accepting service on transfer, etc.); other markers 
of illness severity (eg, clinical service at the time 
of index admission, acute physiology score, utili-
zation of critical care services on arrival at receiv-
ing hospital); and other hospital system variables  
(ie, membership in an accountable care organiza-
tion and/or regional care network, the density of 
nearby tertiary referral centers (indicating possible 
supply-induced demand), other variables reflective 
of the “transfer culture” (such as the transfer rate at 
the hospital or region where the attending physi-
cian trained, etc.). Lastly, though our examination 
provides important foundational information re-
garding IHT nationally, this study did not examine 
patient outcomes in transferred and nontransferred 
patients, which may help to determine which pa-
tients benefit (or do not benefit) from transfer and 
why. Further investigation is needed to study these 
outcomes. 

CONCLUSION
In this national study of IHT, we found that a sizable 
number of patients admitted to the hospital under-
go transfer to another acute care facility. Patients 
are transferred with common medical conditions, 
including those requiring specialized care such as 
AMI, and a high rate of comorbid clinical condi-
tions, and certain patient and hospital characteris-
tics are associated with greater odds of transfer. Al-
though many of the observed associations between 
characteristics and odds of transfer were expected 
based on limited existing literature, we found sev-
eral unexpected findings, eg, suggesting the possibility of a 
threshold beyond which sicker patients are not transferred. 
Additionally, we found that black and Medicaid patients 
had lower odds of transfer, which warrants further investi-
gation for potential health care disparity. Importantly, we 
found much variability in the practice of IHT, as evidenced 
by the inexplicable differences in transfer by hospital region, 
and by residual unexplained variability in hospital transfer 
rates after accounting for patient and hospital characteris-
tics, which may be due to lack of standard guidelines to di-
rect IHT practices. In conclusion, this study of hospitalized 
Medicare patients provides important foundational informa-
tion regarding rates and predictors of IHT nationally, as well 
as unexplained variability that exists within this complex 
care transition. Further investigation will be essential to 
understand reasons for, processes related to, and outcomes 
of transferred patients, to help guide standardization in best 
practices in care.

Disclosure: Nothing to report.
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