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Abstract

The practice of transferring patients between acute care hospitals is variable and largely non-

standardized. Though often cited reasons for transfer include providing patients access to specialty 

services only available at the receiving institution, little is known about whether and when patients 

receive such specialty care during the transfer continuum. We performed a retrospective analysis 

using 2013 100% Master Beneficiary Summary and Inpatient claims files from CMS. 

Beneficiaries were included if they were age ≥ 65, continuously enrolled in Medicare A and B, 

with an acute care hospitalization claim, and transferred to another acute care hospital with a 

primary diagnosis of acute myocardial infarction, gastrointestinal bleed, renal failure, or hip 

fracture/dislocation. Associated specialty procedure codes (ICD-9 CM) were identified for each 

diagnosis. We performed descriptive analyses to compare receipt of specialty procedural services 

between transferring and receiving hospitals, stratified by diagnosis. Across the 19,613 included 

beneficiaries, receipt of associated specialty procedures was more common at the receiving than 

the transferring hospital, with the exception of patients with a diagnosis of gastrointestinal bleed. 

Depending on primary diagnosis, between 32.4% and 89.1% of patients did not receive any 
associated specialty procedure at the receiving hospital. Our results demonstrate variable receipt of 

specialty procedural care across the transfer continuum, implying the likelihood of alternate 

drivers of inter-hospital transfer other than solely receipt of specialty procedural care.
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Introduction

Patients who undergo inter-hospital transfer (IHT), are felt to benefit from receipt of unique 

specialty care at the receiving hospital.1 Though only 1.5% of all hospitalized Medicare 

patients undergo hospital transfer,2 the frequency of transfer is much greater within certain 

patient populations, as may be expected with diagnoses requiring specialty care.3–4 Existent 

data demonstrate that 5% of Medicare patients admitted to the intensive care unit5 and up to 

50% of patients presenting with acute myocardial infarction (AMI) undergo IHT.6

More recent data suggest variability in hospital transfer practices not accounted for by 

differences in patient or hospital characteristics.2 Although disease-specific guidelines for 

IHT exist for certain diagnoses,3–4 the process remains largely non-standardized for many 

patients,7 leading to ambiguity surrounding indications for transfer. As limited data suggest 

worse outcomes for transferred versus non-transferred patients,8 a better understanding of 

the specialized care patients actually receive across the transfer continuum may help to 

elucidate potential indications for transfer, and ultimately help delineate which patients are 

most (or least) likely to benefit from transfer and why.

In this national study, we examined a select cohort of transferred patients with diagnoses 

associated with specific specialty procedural services, to determine if they received these 

procedures, and where along the transfer continuum they were performed.

Methods

We performed a cross-sectional analysis using the Center for Medicare and Medicaid 

Services (CMS) 2013 100% Master Beneficiary Summary and Inpatient claims files. Our 

study protocol was approved by the Partners Healthcare Human Subjects Review 

Committee.

Beneficiaries were eligible for inclusion if they were age ≥ 65 years, 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, due to incomplete claims 

data in these groups. We additionally excluded beneficiaries hospitalized at federal or non-

acute care hospitals, or critical access hospitals given their mission to stabilize and then 

transfer patients to referral hospitals.9

Transferred patients were defined as beneficiaries with corresponding “transfer in” and 

“transfer out” claims, or those with either claim and a corresponding date of admission/

discharge from another hospital within 1 date of the claim, as we used in our prior research.2 

Beneficiaries transferred to the same hospital, those with greater than one transfer within the 

same hospitalization, or those 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 non-standard claims practices.

We first identified the top 15 primary diagnoses at time of transfer using ICD-9 codes 

(Appendix), and then identified those four most likely to require specialty procedural 

services: AMI, Gastrointestinal bleed (GI bleed), Renal failure, and Hip fracture/dislocation. 
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We then chose associated ICD-9 procedure codes for each diagnosis, via expert opinion 

(authors SM, JS, hospitalist physicians with greater than 20 years of combined clinical 

experience), erring on over-inclusion of procedure codes. We then quantified receipt of 

associated procedures at transferring and receiving hospitals, stratified by diagnosis.

We further explored the cohort of patients with hip fracture/dislocation who underwent a 

associated procedure at the transferring but not receiving hospital, examining the frequency 

with which these patients had other (non-related) procedures at the receiving hospital, and 

identifying which procedures they received.

Results

Of the 101,507 patients transferred to another hospital, 19,613 (19.3%) had a primary 

diagnosis of AMI, GI bleed, Renal failure, or Hip fracture/dislocation. Table 1 lists the 

ICD-9 procedure codes associated with each diagnosis.

Distribution of receipt of specialty procedures at the transferring and receiving hospitals 

varied by disease (Figure 1). With the exception of GI Bleed, patients more often received 

specialty procedural care at the receiving than the transferring hospital. Depending on 

primary diagnosis, between 32.4% and 89.1% of patients did not receive any associated 

specialty procedure at the receiving hospital.

Of the 370 (22.1%) hip fracture/dislocation patients that received a specialty procedure at 

the transferring but not receiving hospital, 132 (35.7%) did not receive any procedure at the 

receiving hospital, while the remaining 238 (64.3%) received an unrelated (not associated 

with the primary diagnosis) procedure. There was great variety in the types of procedures 

received, the most common being transfusion of blood products (ICD-9 CM 9904).

Discussion

Among transferred patients with primary diagnoses that have clearly associated specialized 

procedural services, we found that patients received these procedures at varying frequency 

and location across the transfer continuum. Across four diagnoses, receipt of associated 

procedures was more common at the receiving than the transferring hospital with the 

exception being patients with GI bleed. We additionally found that many transferred patients 

did not receive any associated specialty procedure at the receiving hospital. These findings 

suggest the strong likelihood of more diverse underlying reasons for transfer rather than 

solely receipt of specialized procedural care.

Despite the frequency with which AMI patients are transferred,6 and American Heart 

Association guidelines directing hospitals to transfer AMI patients to institutions able to 

provide necessary invasive treatments,4 prior studies suggest these patients inconsistently 

receive specialty intervention following transfer, including stress testing, cardiac 

catheterization, or coronary artery bypass graft surgery.10–11 Our findings add to these data, 

demonstrating that only 47.3% of patients transferred with AMI received any cardiac-related 

procedure at the receiving hospital. Additionally, we found that 38.1% of AMI patients do 

not receive any specialty procedures at either the transferring or the receiving hospital. 

Mueller et al. Page 3

J Hosp Med. Author manuscript; available in PMC 2018 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Taken together, these data suggest possible discrepancies in the perceived need for these 

procedures between transferring and receiving hospitals, reasons for transfer related to these 

conditions that don’t involve an associated procedure, or reasons for transfer unrelated to 

specialty care of the primary diagnosis (such as care of comorbidities, hospital location, 

prior relationships with that hospital, or desire for a second opinion). Although some of 

these alternate reasons for transfer likely still benefit the patient, some of these reasons may 

not justify the increased risks of discontinuity of care created by IHT.

Given limited data looking at IHT practices for patients with other diagnoses, the varying 

patterns of specialty procedural interventions we observed among transferred patients with 

GI bleed, renal failure, and hip fracture/dislocation are novel contributions to this topic. 

Notably, we found that among patients transferred with a primary diagnosis of renal failure, 

the vast majority (84.1%) did not receive any associated procedure at either the transferring 

or the receiving hospital. It is possible that although these patients carried the diagnosis of 

renal failure, their clinical phenotype is more heterogeneous, and they could still be 

managed conservatively without receipt of invasive procedures such as hemodialysis.

Conversely, patients transferred with primary diagnosis of hip fracture/dislocation were far 

more likely to receive associated specialty procedural intervention at the receiving hospital, 

presumably reflective of the evidence demonstrating improved outcomes with early surgical 

intervention.12 However, these data do not explain the reasoning behind the substantial 

minority of patients who received specialty intervention at the transferring hospital prior to 

transfer or those that did not receive any specialty intervention at either the transferring or 

receiving hospital. Our secondary analysis demonstrating great variety in receipt and type of 

non-associated procedures provided at the receiving hospital did not help to elucidate 

potential underlying reasons for transfer.

Notably, among patients transferred with primary diagnosis of GI bleed, receipt of specialty 

procedures was more common at the transferring (77.7%) than receiving (63.2%) hospital, 

with nearly half (49.3%) undergoing specialty procedures at both hospitals. It is possible that 

these findings are reflective of the broad array of specialty procedures examined within this 

diagnosis. For example, it is reasonable to consider that a patient may be stabilized with 

receipt of a blood transfusion at the transferring hospital, then transferred to undergo a 

diagnostic/therapeutic procedure (i.e., endoscopy/colonoscopy) at the receiving hospital, as 

is suggested by our results.

Our study is subject to several limitations. First, given the criteria we used to define transfer, 

it is possible that we included non-transferred patients within our transferred cohort if they 

were discharged from one hospital and admitted to a different hospital within 1 day, though 

quality assurance analyses we conducted in prior studies on these data support the validity of 

the criteria used.2 Second, we cannot exclude the possibility that patients received non-

procedural specialty care (i.e., expert opinion, specialized imaging, medical management, 

management of secondary diagnoses, etc.) not available at the transferring hospital, although 

arguably, in select patients such input could be obtained without physical transfer of the 

patient (i.e., tele-consult). And even in patients transferred with intent to receive procedural 

care who did not ultimately receive that care, there is likely an appropriate “non-procedure” 
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rate, where patients who might benefit from a procedure receive a timely evaluation to 

reduce the risk of missing the opportunity to receive it. This would be analogous to 

transferring a patient to an ICU even if they do not end up requiring intubation or pressor 

therapy. However, given the likelihood of higher risks of IHT compared with intra-hospital 

transfers, one could argue that the threshold of perceived benefit might be different in 

patients being considered for IHT. Additionally, we limited our analyses to only four 

diagnoses; thus, our findings may not be generalizable to other diagnoses of transferred 

patients. However, because the diagnoses we examined were ones considered most 

effectively treated with specialty procedural interventions, it is reasonable to presume that 

the variability in receipt of specialty procedures observed within these diagnoses is also 

present, if not greater, across other diagnoses. Third, although we intentionally included a 

broad array of specialty procedures associated with each diagnosis, it is possible that we 

overlooked particular specialty interventions. For example, in assuming that patients are 

most likely to be transferred to receive procedural services associated with their primary 
diagnosis, we may have missed alternate indications for transfer, including need for 

procedural care related to secondary or subsequent diagnoses (i.e., a patient may have 

presented with GIB in the context of profound anemia that requires a bone marrow biopsy 

for diagnosis, and thus was transferred for the biopsy). Our further examination of unrelated 

procedures received by hip fracture/dislocation patients at receiving hospitals argues against 

a select or subset of procedures driving transfers that are not associated with the primary 

diagnosis, but does not fully rule out this possibility (i.e., if there are a large variety of 

secondary diagnoses with distinct associated specialty procedures that are required for each). 

Lastly, though our examination provides novel information regarding variability in receipt of 

specialty procedures of transferred patients, we were not able to identify exact reasons for 

transfer. Instead, our results are hypothesis generating and require further investigation to 

better understand these reasons.

Conclusions

In conclusion, we found that Medicare patients who undergo IHT with primary diagnoses of 

AMI, GI bleed, renal failure, and hip fracture/dislocation receive associated specialty 

interventions at varying frequency and location, and many patients do not receive any 

associated procedures at receiving hospitals. Our findings suggest that specialty procedural 

care of patients, even those with primary diagnoses that often warrant specialized 

intervention, may not be the primary driver of inter-hospital transfer as commonly 

suggested, although underlying reasons for transfer in these and other “non-procedural” 

transferred patients remains obscure. Given known ambiguity in the transfer process,7 and 

unclear benefit of IHT,8 additional research is required to further identify and evaluate other 

potential underlying reasons for transfer, and to examine these in the context of patient 

outcomes, in order to understand which patients may or may not benefit from transfer and 

why.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Frequency of Disease-specific Procedures at Transferring and Receiving Hospitals
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