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Abstract

IMPORTANCE Interhospital transfer (IHT) among hospitalized medical patients is common, yet little
is known about which patients undergo potentially avoidable IHT.

OBJECTIVE To determine the prevalence and characteristics associated with potentially avoidable
IHT among hospitalized medical patients.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study was conducted across 16 US
referral hospitals. Participants were randomly selected adult medical patients who underwent IHT to
participating hospitals between March 1, 2022, and October 31, 2023. Data were analyzed December
2025 through May 2026.

EXPOSURES Demographics, primary diagnosis category, and severity and vulnerability risk scores
obtained from the Vizient Clinical Data Base, and transfer process characteristics obtained through
targeted electronic health record review.

MAIN OUTCOMES AND MEASURES Potentially avoidable transfers were defined as transfers in
which care needs could have been met through an alternative to transfer, managed at the
transferring hospital, or did not require urgent management during that hospitalization. Two trained
adjudicators independently rated transfer appropriateness using a 6-point Likert scale (highly
inappropriate through highly appropriate) and reached consensus; transfers rated inappropriate
were classified as potentially avoidable. Multivariable logistic regression clustered by site was used to
identify characteristics associated with avoidable IHT, correcting for multiple testing.

RESULTS Of 1560 medical patients transferred, the mean (SD) age was 59.2 (16.4) years, and 901
(57.8%) were male. Overall, 374 transfers (24.0%) were classified as potentially avoidable. Among
these transfers, 250 (66.8%) had a care need that could have been managed at the transferring
hospital, 186 (49.7%) could have been managed using at least 1alternative to transfer under current
systems of care, and 233 (62.3%) under ideal systems of care, with teleconsultation the most
commonly identified alternative (111 [29.7%] for current care and 165 [44.1%] for ideal care). Factors
associated with greater adjusted odds of avoidable IHT included transfer delayed more than 24 hours
(adjusted odds ratio [AOR], 1.42 [95% CI, 1.06-1.90]), lower severity risk score (AOR, 1.70 [95% Cl,
1.25-2.31]), admission to a specialty service categorized as other (eg, hepatology, gastroenterology,
and kidney) (AOR, 2.14 [95% Cl, 1.35-3.401]), transfer for care continuity (AOR, 2.35 [95% CI,
1.45-3.79]) or for patient or family preference (AOR, 26.60 [95% Cl, 12.11-58.45]). Secondary transfer
reasons involving need for specialized procedural (AOR, 0.38 [95% Cl, 0.23-0.63]) or nonprocedural
(AOR, 0.39[95% Cl, 0.24-0.63]) care were associated with lower odds of avoidable transfer.
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Key Points

Question What is the prevalence of
potentially avoidable interhospital
transfer (IHT) among hospitalized
medical patients, and what factors are
associated with potentially

avoidable IHT?

Findings In this cross-sectional study of
1560 adult medical patients who
underwent IHT to 16 US hospitals, 374
transfers (24%) were potentially
avoidable. Avoidable transfers were
more common among lower-acuity
patients, delayed transfers, and
transfers driven by care continuity or
patient or family preference, with
teleconsultation identified as the most
common alternative to IHT.

Meaning These findings indicate that
nearly one-quarter of medical IHTs may
be avoidable, suggesting opportunities
to reduce transfers through telehealth-
based alternatives and strategies
targeting lower-acuity patients and
nonmedical drivers of transfer.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE |In this cross-sectional study of 1560 medical patients who
underwent IHT, nearly one-quarter of the transfers were potentially avoidable. Many could have
been managed at the transferring hospital or through alternatives such as teleconsultation,
suggesting opportunities to reduce avoidable transfers. Future efforts should explore telehealth-
based alternatives and approaches targeting lower-acuity patients and nonmedical drivers of transfer
while maintaining patient-centered care.

JAMA Network Open. 2026;9(9):€2636614. doi:10.1001/jamanetworkopen.2026.36614

Introduction

Interhospital transfer (IHT) involves the coordinated movement of patients between acute care
hospitals in order to access resources unavailable at the referring hospital. IHTs are common, with
over 1 million Medicare beneficiaries undergoing IHT annually,” particularly among patients admitted
to the intensive care unit (ICU)? and those with high-acuity cardiac diagnoses, such as acute
myocardial infarction.® Rural hospitals in particular frequently depend on IHT for higher-complexity
cases.* Transfers are a fundamental aspect of the relationship between community and tertiary or
quaternary care hospitals, enabling specialized care that cannot be feasibly offered across all
hospitals (eg, stroke centers and organ transplants).® Although federal regulatory oversight and
standards exist for patient transfers from the emergency department of one facility to another via
the Emergency Medical Treatment and Labor Act (EMTALA) laws,® there are limited specific
guidelines or requirements for transfers after a patient is admitted aside from select clinical scenarios
(eg, burn unit) or state-specific policies and laws.

Under ideal circumstances, all transfer decisions are made with the goal to ensure patients
get the right care, in the right place, at the right time.”® In reality, however, the factors that drive
IHT following hospital admission are highly variable in ways that are not solely explained by
differences in patient need nor hospital capabilities.’ Unlike transfers that originate from the
emergency department, which are often shaped by EMTALA requirements and regionalized
systems of emergency care, decision-making regarding IHT of hospitalized patients, including
selecting patients most appropriate for transfer, is a complex process involving various medical
and contextual factors.® This is particularly true among medical patient transfers, given the
heterogeneity in their diagnoses and care needs."'° As such, most IHT is left to a range of
considerations, leaving practices highly variable™ ™
unnecessary or avoidable IHT that may lead to prolonged hospitalization, higher costs, and other
quality and safety outcomes.'®""520 |n this study, we aimed to identify and understand which
hospitalized medical patients may be exposed to the risks of discontinuity of care and high

and leaving patients vulnerable to potentially

resource use associated with IHT despite limited clinical benefit, that is, undergoing potentially
avoidable transfer.

Methods

This cross-sectional study was approved by the Mass General Brigham institutional review board
serving as the single institutional review board for all participating sites. Given the minimal risk of the
study, a waiver of informed consent was granted. Although patient identifiers were accessible at
individual sites for data abstraction purposes, all data were deidentified and assigned study-specific
identifiers before transfer to the central study team for analysis. We followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines for cross-
sectional studies.
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Study Design and Setting

The Identification and Prevention of Potentially Avoidable Inter-Hospital Transfers (POINT) study
was a cross-sectional cohort study that aimed to define and evaluate the prevalence and impact of
potentially avoidable IHT across a nationally representative sample at 16 tertiary or quaternary care
referral hospitals. Participating hospitals were recruited in partnership with the Hospital Medicine
Reengineering Network,?' a national network of hospital medicine clinicians across over 50 affiliated
sites with a long track record of conducting multisite research to evaluate and improve hospital-
based care.??2* Hospitals were eligible to participate if they cared for more than 500 patient
transfers per year; had an established data-sharing relationship with the Vizient Clinical Data Base
(CDB),? a virtual data enterprise that houses data from over 4900 hospital members across the US;
and could identify 2 site leads to direct site-specific grant operations, including medical record
adjudications involved in this phase of the study.

Data Sources and Study Population

Each site conducted retrospective medical records reviews on randomly selected adult medical
patients who underwent an IHT to their site between March 1, 2022, and October 31, 2023. Potential
patients for inclusion were generated by Vizient CDB?° using a defined data element of admit source
as transfer from an acute facility. Medical patients were identified based on the International
Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) codes of their admitting
diagnosis based on the Centers for Medicare & Medicaid Services all-cause readmissions definition of
patients with medicine, cardiovascular, or cardiorespiratory conditions, as has been used in prior
similar research.2* Each site first conducted prescreening of the Vizient-generated list via targeted
electronic health record (EHR) review to determine eligibility, including transfer to a medical service
at the receiving hospital. Patients were excluded if they were transferred from a noninpatient
hospital location (eg, emergency department), subacute care hospital, psychiatric hospital, or
outpatient clinical setting or if they were cared for by the adjudicator during their hospitalization, to
minimize bias of determination of the outcome. Prescreening was conducted until 100 patients per
site met inclusion criteria.

Determination of Potentially Avoidable Transfers

For each included patient, 2 independent adjudicators conducted targeted reviews of clinical
documentation using a previously developed adjudication tool (eAppendix in Supplement 1).26
Clinical documentation included EHR-documented conversations between transferring and receiving
hospitals at the time of the transfer request in addition to selected clinical data from the transferring
hospital prior to transfer. Adjudicators were all hospital-based clinicians (eg, hospital medicine
physicians) who had experience with management of transferred patients. The tool used a
consensus definition of potentially avoidable IHT based on prior involvement of key informants
involved in IHT, including transferring and accepting clinicians, hospital leadership, and patient or
family representatives.?’

A potentially avoidable IHT was defined as the transfer of a patient who had a care need that (1)
could be appropriately served by an alternative to transfer. Alternatives to transfer included
teleconsultation, defined as a range of services from verbal phone consultation to more in depth
access to clinical (eg, laboratory or vital sign data) or visual modalities for patient evaluation;
expedited outpatient follow-up; engagement of a known clinician who provided care; or other. For
each, adjudicators rated whether that alternative existed under ideal or current systems of care; (2)
could be appropriately managed at the transferring hospital; or (3) did not require urgent
management during that hospital episode (ie, could be referred for outpatient management). After
making these determinations for each case, the adjudicator ranked the level of appropriateness of
the transfer using a 6-point scale ranging from highly inappropriate to highly appropriate.

Adjudication training emphasized the intent to evaluate each case from the lens of what was
known at the time of patient transfer to mitigate hindsight bias based on the patient's care trajectory
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following transfer. Additionally, training emphasized consideration for both ideal circumstances,
defined as advanced health care offerings available in at least some US hospitals, as has been

used in other similar research,?® as well as systems of care currently available at each site (ie,

when asking whether a patient could have been appropriately served by an alternative to transfer).
Each record was independently reviewed by 2 reviewers. On completion by the second reviewer,
any differences in the case assessment were resolved through discussion, after which final
determinations were made. Although we did not calculate agreement statistics, our approach
represents a shared and final adjudication representing full agreement of 2 physicians, as

has been done with similar studies conducted at Hospital Medicine Reengineering

Network sites.?#2°

Addressing Reliability of Determination of Potentially Avoidable Transfers

Given the potential for subjectivity in the determination of potentially avoidable transfers, we
undertook several measures to improve the reliability of the adjudication process and mitigate
hindsight bias, similar to other studies that use adjudication methodology.?* First, we conducted
rigorous adjudication training on the use of the tool prior to initiation of EHR reviews using
standardized cases.?® Second, throughout the duration of site adjudications, we conducted monthly
meetings to review cases, answer questions, and ensure consistency in the determination of
potentially avoidable transfers. We also updated and shared a sheet of frequently asked questions
to address common questions. Throughout initial adjudication training and monthly adjudicator
meetings, we emphasized that determination of appropriateness should be from the lens of what
was known at the time of patient transfer. Finally, our study team (S.K.M.) performed an overread
of every 10th case at each site; if questions arose regarding determination of appropriateness

of transfer, we conducted directed outreach to the adjudicators for further discussion to

reach consensus.

Transfer Process Characteristics

In addition to determination of potentially avoidable IHTs, the adjudication tool gathered other
transfer process variables. These variables included the relationship between transferring and
receiving hospital (in-network vs out-of-network, ie, part of the same health system); primary reason
for transfer, including anticipated need for specialized procedural care unavailable at the transferring
hospital, anticipated need for specialized nonprocedural care unavailable at the transferring hospital,
anticipated need for higher level of care (eg, ICU) unavailable at the transferring hospital, patient or
family preference, continuity of care, or other primary reason for transfer; and secondary reason(s)
(same choices, plus no secondary reason for transfer), among others. Importantly, the selection of
reasons for IHT inherently assessed resource limitations at the transferring hospital by designating
that anticipated care was unavailable at the transferring hospital.

Vizient Administrative Variables

In addition to the data collected via the adjudication tool, we also used administrative data available
within the Vizient CDB,?> which was merged with adjudicated data at the patient level using the
corresponding study identification number, patient-level, and receiving hospital-level variables.
Besides standard patient demographics, these variable included a primary diagnosis category (based
on ICD-10-CM 3-letter codes), several Vizient proprietary risk scores, including a Mortality Index,
Length of Stay (LOS) Index, and Vulnerability Index,° as well as receiving hospital-level variables.
Patient race and ethnicity were obtained from participating hospital EHRs and abstracted into the
Vizient CDB as part of routine data submission. Race and ethnicity categories followed the US Office
of Management and Budget race and ethnicity reporting standards and included Asian, Black
non-Hispanic, Hispanic, White non-Hispanic, not reported, and unknown. Categories were collapsed
for analysis.
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Statistical Analysis

We performed descriptive statistics for all baseline characteristics. For determination of potentially
avoidable transfers, we used descriptive statistics to view the overall prevalence of appropriateness
of transfer across the 6-point Likert scale and then dichotomized, including any patient transfers
that were rated slightly inappropriate, inappropriate, or highly inappropriate as potentially avoidable.
We evaluated for site-specific variability in prevalence of potentially avoidable transfers stratified by
site. Among all potentially avoidable patient transfers, we used descriptive statistics to examine
prevalence of explanatory reasons. These reasons included (1) could have been served by an
alternative to transfer under ideal vs current systems of care; (2) had a care need that could have
been adequately managed at the transferring hospital; or (3) had a care need that was nonurgent in
nature. Lastly, we conducted multivariable logistic regression models including all transfer process
variables and Vizient administrative variables to identify characteristics associated with potentially
avoidable IHT, clustering by site. We first identified potential associations using a 2-sided P < .05 and
subsequently applied the Benjamini-Hochberg procedure to control for multiple comparisons and
assess adjusted significance.3' All data were analyzed from December 2025 through May 2026 using
SAS, version 9.4 (SAS Institute Inc).

Results

Across 16 included sites, 4477 patients were screened for eligibility, of whom 1560 met eligibility
criteria and completed the dual adjudication process (100 per site, with 1site completing only 60
adjudications). The most common reasons for exclusion were patient transfers from a noninpatient
location (1625 [55.7%]) or patient transfers to a nonmedical service (1154 [39.6%]). The mean (SD)
age of included patients was 59.2 (16.4) years, 659 (42.2%) were female, and 901 (57.8%) were male
(Table). Regarding race and ethnicity, 165 (10.6%) were Black non-Hispanic, 124 (7.9%) were
Hispanic, and 1046 (67.1%) were White non-Hispanic. In total, 777 (49.8%) reported Medicare as
their primary insurance. Among all 1560 patients who underwent IHT, the most common primary
reasons for transfer were need for specialized procedural care and need for specialized
nonprocedural care (54.3% and 28.9%, respectively); 703 (45.1%) included involvement of
consultant services prior to transfer; and 705 (45.2%) had a delay of more than 24 hours between
time of acceptance for transfer and time of arrival. Of 156 overread cases by an independent member
of the study team (S.K.M.), directed outreach was conducted for 16 cases for further discussion, from
which 4 resulted in changes to determination of appropriateness. Thus, agreement was
demonstrated in 152 of 156 cases (97.4%) for the third reviewer (S.K.M.) compared with the
consensus of the first 2 reviewers.

Results of the ratings across the scale of appropriateness demonstrated that 30 (1.9%) were
rated as highly inappropriate, 157 (10.1%) were inappropriate, and 187 (12.0%) were slightly
inappropriate (Figure 1A), leading to a potentially avoidable transfer rate of 24.0% (374 transfers)
(Figure 1B). When stratified by site, prevalence of potentially avoidable IHT ranged from 10.0% to
46.0% (Figure 1C).

We further quantified 374 potentially avoidable patient transfers under current vs ideal systems
of care (Figure 2). Under current systems of care, we found that 186 (49.7%) could have been served
by at least 1 alternative to transfer, with teleconsultation being the most common (111 [29.7%]) in
addition to expedited follow-up (62 [16.9%]) and engagement with a known clinician (42 [11.2%]).
We also found that 250 (66.8%) had a care need that could have been adequately managed at the
transferring hospital and that 24 (6.4%) had a specialized care need that did not require urgency of
care during the time frame of that hospitalization. Under ideal systems of care, we found that 233
(62.3%) could have been served by at least 1alternative to transfer, with teleconsultation again as the
most common (165 [44.1%]), particularly for patients admitted to general medicine (n = 78) or ICU
services (n = 80), and across all primary diagnosis categories. In addition, 14 (3.7%) could have been
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Table. Patient- and Hospital-Level and Interhospital Transfer Process Characteristics

Characteristic

Transfers, No. (%)

Appropriate (n = 1186)

Avoidable (n = 374)

Patient-level variable

Age, mean (SD), y 59.3(16.4) 59.0(16.2)
Sex
Male 678 (57.2) 223 (59.6)
Female 508 (42.8) 151 (40.3)
Race and ethnicity
Black non-Hispanic 119 (10.0) 46 (12.3)
Hispanic 96 (8.1) 28 (7.5)
White non-Hispanic 809 (68.2) 237 (63.37)
Other? 162 (13.7) 63(16.8)
Insurance
Medicare 585 (49.3) 192 (51.3)
Medicaid 226 (19.1) 78 (20.9)
Commercial 324 (27.3) 92 (24.6)
Other® 51(4.3) 12(3.2)
Median income by zip code, $
<70000 254 (21.4) 109 (29.1)
70000-81999 187 (15.8) 46 (12.3)
82 000-99999 249 (21.0) 67 (17.9)
100 000-125 000 256 (21.6) 71(19.0)
>125000 240 (20.2) 81(21.7)
Primary diagnosis category at time of transfer®
Diseases of blood and neoplasms 51(4.3) 18 (4.8)
Diseases of the circulatory system 348 (29.3) 55(14.7)
Diseases of the digestive system 240 (20.2) 91 (24.3)
External causes of morbidity and injury, poisoning 143 (12.1) 38(10.2)
Infectious and parasitic diseases 223 (18.8) 88 (23.5)
Diseases of the respiratory system 70 (5.9) 48 (12.8)
Otherd 111(9.4) 36 (9.6)
Vizient Mortality Index®
Below expected 457 (38.5) 152 (40.6)
At expected 112 (9.4) 34(9.1)
Above expected 617 (52.0) 188 (50.3)
Vizient LOS Index®
Below expected 366 (30.9) 150 (40.1)
At expected 279 (23.5) 70(18.7)
Above expected 541 (45.6) 154 (41.2)
Vizient Vulnerability Index >1° 185 (15.6) 68 (18.2)
Receiving hospital-level variable
US geographic region
Midwest 460 (29.4) 141 (37.7)
Northeast 359(30.3) 108 (28.9)
South 392(33.1) 23(6.1)
West 358(30.2) 102 (27.3)
No. of hospital beds
<500 51(4.3) 9(2.4)
500-750 462 (38.9) 138 (36.9)
>750-1000 460 (38.8) 140 (37.4)
>1000 213(18.0) 87 (23.3)

No. of transfers received annually, mean (SD)
Relationship with transferring hospital
In-network
Out-of-network

5405.5 (2256.9)

357 (30.1)
829 (69.9)

5808.7 (2798.9)

98 (26.2)
276 (73.8)

(continued)
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Table. Patient- and Hospital-Level and Interhospital Transfer Process Characteristics (continued)

Transfers, No. (%)
Appropriate (n = 1186)

Characteristic Avoidable (n = 374)

Transfer process variable

Primary reason for transfer?

Need for specialized procedural care 695 (58.6) 152 (40.6)
Need for specialized nonprocedural care 353(29.8) 98 (26.2)
Need for higher level care (eg, ICU) 43 (3.6) 12 (3.2)
Patient or family preference 10(0.8) 49 (13.1)
Continuity of care 72 (6.1) 56 (15.0)
Other" 13(1.1) 7(1.9)
Secondary reason for transfer (multiselect)?
Need for specialized procedural care 186 (15.7) 45 (12.0)
Need for specialized nonprocedural care 541 (45.6) 131 (35.0)
Need for higher level care (eg, ICU) 103 (8.7) 21(5.6)
Patient or family preference 69 (5.8) 32(8.6)
Continuity of care 276 (23.3) 102 (27.3)
Other" 18 (1.5) 10 (2.7)
No secondary reason for transfer 286 (24.1) 99 (26.5)
Distance between transferring and receiving hospital, miles
<27 431(36.3) 144 (38.5)
27-74 391 (32.9) 106 (28.3)
>74 364 (30.7) 124 (33.2)
Involvement of consult service prior to transfer 540 (45.5) 163 (43.6)
Documentation of discussion with family or patient prior to transfer 525 (44.3) 163 (43.6)
Time delay >24 h between acceptance and arrival 514 (43.3) 191 (51.1)
Time of day of patient arrival
Daytime (7 AM to 5 PM) 329 (27.7) 94 (25.1)
Evening (5 Pm to midnight) 520 (43.8) 161 (43.0)
Overnight (midnight to 7 Am) 337 (28.4) 119 (31.8)
Service of admission
General medicine 280 (23.6) 103 (27.5)
Cardiology 285 (24.0) 45 (12.0)
Oncology or hematology 63 (5.3) 43 (11.5)
ICU 407 (33.3) 113 (30.2)
Other medical service' 151 (12.7) 70 (18.7)

Abbreviations: ICU, intensive care unit; LOS, length of hospital stay.
2 Includes Asian, other, not reported, and unknown.
® Includes self-insured and other.

< Derived from International Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) codes 3-letter category.

9 Includes diseases of the ear; endocrine, nutritional, and metabolic diseases; diseases
of the eye; factors influencing health status; diseases of the genitourinary system;
congenital malformations; mental, behavioral, and neurodevelopmental disorders;
diseases of the musculoskeletal system and connective tissue; diseases of the nervous
system; diseases of the skin and subcutaneous tissue; symptoms, signs, and abnormal
clinical findings not elsewhere classified.

€ Vizient Mortality Index and Vizient LOS Index are 2 proprietary measures of illness
severity provided by Vizient Clinical Data Base?” involving calculations of measures of
individual patient illness severity to determine whether their expected mortality or

LOS is above expected, at expected, or below expected compared with similar
patients. Above expected index indicates greater severity of illness; below expected
index, lesser severity of illness.

f Vizient Vulnerability Index is a proprietary measure provided by Vizient Clinical Data
Base?® that includes 43 social determinants of health variables across 9 domains
including economic, educational attainment, health care access, neighborhood
resources, housing, clean environment, social environment, transportation, and public
safety. Vulnerability index higher than 1indicates highly vulnerable population.

& Primary reason for transfer was a single-select option. Secondary reason for transfer
was a multiselect option and was evaluated as checked vs unchecked.

h Other primary or secondary reason for transfer included capacity at transferring
hospital and other.

" Included any medical specialty service (eg, hepatology, gastroenterology, and kidney).

served by expedited follow-up and 33 (8.8%) could have been served by engagement of a known

clinician who provided care.

After we accounted for multiple testing, the results of our multivariable analysis found several

variables associated with increased adjusted odds of potentially avoidable IHT. These variables

included delay of more than 24 hours between time of acceptance and time of transfer (adjusted
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odds ratio [AOR], 1.42 [95% Cl, 1.06-1.90]), below expected LOS on the Vizient LOS severity
index (AOR, 1.70 [95% Cl, 1.25-2.31]), other medical specialty service of admission (AOR, 2.14
[95% Cl, 1.35-3.401]), and primary reason for transfer of continuity of care and patient or family
preference (AOR, 2.35 [95% Cl, 1.45-3.79] and AOR, 26.60 [95% Cl, 12.11-58.45], respectively)
(Figure 3). We additionally found several variables that were associated with decreased
adjusted odds of potentially avoidable transfer, including a secondary reason for transfer of
anticipated need for specialized procedural care and anticipated need for specialized
nonprocedural care (AOR, 0.38 [95% Cl, 0.23-0.63] and AOR, 0.39 [95% Cl, 0.24-0.63],
respectively). None of the patient demographics or hospital characteristics were associated
with potentially avoidable transfer.

To facilitate interpretation on the absolute risk scale, we translated AORs into predicted
probabilities using the overall study prevalence of potentially avoidable transfer (24.0%)
as the reference risk. Under this approach, the predicted probability of potentially avoidable
transfer increased from 24.0% to approximately 35.1% for patients with a below-expected
LOS on the Vizient LOS severity index and to 89.3% for transfers driven by patient or
family preference.

Figure 1. Bar Graphs Showing the Prevalence of Potentially Avoidable Transfers

E Appropriateness of transfer (N=1560) Potentially avoidable vs appropriate transfer (N=1560)
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Transfer appropriateness

E Inappropriate cases by site (n=100 per site)
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Percentage of cases

Site

A, Frequency of ranking of appropriateness of transfer across the 6-point Likert scale across all patient transfers. B, Dichotomized outcome demonstrating prevalence of potentially
avoidable transfers. C, Variability in prevalence of potentially avoidable transfers across the 16 included hospital sites (A through P). Orange dashed line represents the mean

prevalence of potentially avoidable transfers across all sites.
2 For site O, n = 60 rather than 100.
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Discussion

In this national study of adult patients who underwent IHT to 16 academic centers, 24.0% of the
transfers were potentially avoidable. The majority of potentially avoidable transfers could have been
served by alternatives, including teleconsultation, expedited outpatient specialty care, or
engagement of a known clinician who provided care. Avoidable transfers tended to be lower acuity,
and many patients did not require IHT to obtain more specialized care (ie, it was already available at
their initial hospital). Patient and family request and transfer for purposes of care continuity were
also associated with avoidable transfer.

Understanding which IHTs may be unnecessary or avoidable is essential to ensure that patients
receive appropriate care without exposing them to unnecessary risks related to discontinuity of care.
Indeed, the complexity of medical patient transfers has been shown to be high risk, with suggestion
of patient harm among selected patient transfers.'>2 This understanding is also critical for
developing alternative strategies that deliver optimal care without relying on transfer. Moreover, the
substantial resources required for IHT combined with current inpatient capacity constraints>>34
necessitate prioritization of IHT for patients that truly require tertiary or quaternary level of care so
that limited resources are allocated to the patients that need them most. Despite the importance of
this issue, limited data have examined appropriateness of IHT. Prior studies have largely focused on
potentially avoidable emergent transfers of surgical or trauma patients who present to the
emergency department.3>3® Among these patients, an estimated 20% to 39% of transfers do not
receive surgical care following transfer, suggesting that a substantial portion are also potentially
avoidable.>38 To our knowledge, the present study is among the first to evaluate potentially
avoidable transfers among hospitalized medical patients, demonstrating similar rates to those
observed in surgical and trauma populations.

We found that most potentially avoidable transfers had a care need that could have been
managed at the transferring hospital (66.8%) or could have been served by an alternative to transfer
under both current (49.7%) and ideal (62.3%) systems of care. Of note, teleconsultation was the
most common alternative to transfer under both current and ideal lenses. Other alternatives to
transfer were also thought to be appropriate replacements for patient transfer, although less
frequently considered than teleconsultation, including expedited outpatient follow-up and
engagement of a known clinician who provided care. These results suggest that more robust
processes for screening patients for care needs that require transfer may be necessary to ensure
necessity of IHT. Furthermore, teleconsultation with a specialist may be an area to target to prevent
avoidable transfers. Indeed, the potential for telehealth to connect patients with highly specialized
care without transfer has been available in a limited fashion in the US, including telestroke,>4°
tele-1CU,*" and most recently telehospitalist care,*? in addition to the surge in use of telehealth since

Figure 2. Bar Graph lllustrating Potentially Avoidable Transfers Under Current and Ideal Systems of Care
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the COVID-19 pandemic.***# Despite this increased availability, our results demonstrate that the
adoption of telehealth as an alternative to IHT has been limited, presumably due to lack of guidelines
to direct its use (eg, which patients would benefit), and the complexities of implementation, such as
reimbursement structures and allocation of consultant time, among others. Nevertheless, evolving
pressures within health care systems are likely to generate a growing need for more robust telehealth
services. Given the rising trend toward health care consolidation,*>#¢ concentration of specialty

4849 reliance on IHT to meet all

33,34,50,51

services within centers of excellence,*” and rural hospital closures,
patients’ care needs will be less tenable, particularly with growing capacity constraints.
Thus, future innovations to broaden telehealth as an alternative to transfer will be essential to meet
these growing demands in specialty care among hospitalized patients without physical transfer of
patients. Given the aforementioned complexities to implementation and adoption of telehealth-
based solutions, future feasibility and effectiveness studies are needed to evaluate their influence on
both patient-centered and health care utilization outcomes. Such evaluations should also incorporate

Figure 3. Dot Plot of the Associations Between Patient, Hospital, and Transfer Characteristics and Adjusted Odds of Potentially Avoidable Transfers

Favors @ Favors
appropriate | avoidable
0dds ratio (95% Cl) transfer @ transfer
Patient level variables
Mortality Index below expected (reference above expected) 1.05(0.76-1.44) ——
Mortality Index at expected 1.03 (0.65-1.66) ——
LOS Index below expected (reference above expected) 1.70(1.25-2.31) ——
LOS Index at expected 0.89 (0.62-1.28) ——
Vulnerabiltiy Index 21 (reference <1) 0.85(0.51-1.41) —
Transfer process variables
Primary reason for transfer
Need for specialized nonprocedural care (reference need for specialized procedural care) 1.02 (0.68-1.53) ——
Need for higher level of care 1.60(0.72-3.56) ———
Patient or family preference 26.60(12.11-58.45) ——
Continuity of care 2.35(1.45-3.79) —
Other 1.51(0.51-4.47) —
Secondary reason for transfer (reference is reason not checked)
Need for specialized procedural care 0.38(0.23-0.63) ——
Need for specialized nonprocedural care 0.39(0.24-0.63) ——
Need for higher level of care 0.58 (0.30-1.11) —
Patient or family preference 1.48 (0.85-2.55) ——
Continuity of care 0.66 (0.43-1.01) ——
Other 0.78(0.28-2.18) ——
None of the above 0.46 (0.27-0.79) —
Distance traveled <26 mi (reference >75 mi) 1.42(0.96-2.11) —@—
Distance traveled 27-74 mi 1.00(0.68-1.47) ——
Consult involvement prior to transfer (reference no) 1.03(0.77-1.39) —o—
Documentation of discussion with patient or family prior to transfer (reference no) 0.89 (0.66-1.20) —o—
Daytime (7 AM to 5 PM) arrival (reference evening 5 PM to midnight) 0.82 (0.58-1.16) —@+
Overnight (midnight to 7 Am) arrival 1.05(0.76-1.45) ——
Time delay 224 h (reference time delay <24 h) 1.42(1.06-1.90) —0—
Time delay not documented 2.18(1.14-4.17) ——
Cardiology service of admission (reference ICU) 0.76 (0.46-1.25) ——
General medicine service of admission 1.16 (0.78-1.74) —0—
Oncology or hematology service of admission 1.69(0.96-2.99) —
Other medical service of admission 2.14(1.35-3.40) ——
012 1 .';'y 2‘5 liS

0dds ratio (95% Cl)

Secondary reason for transfer was a multiselect option (as opposed to primary reason for transfer, which was a single-select option), with the reason evaluated as checked
vs unchecked. ICU indicates intensive care unit; LOS length of hospital stay.
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balancing measures, including potential harms of nontransfer, and unintended consequences, such
as increased transfer rates resulting from greater specialty involvement.

We also identified several notable factors that were associated with potentially avoidable
transfers, including primary and secondary drivers of IHT. Primary reasons for transfer of patient or
family preference and continuity of care often indicate a less urgent medical need for transfer as
compared with need for specialized procedural or nonprocedural care. These associations warrant
further evaluation. Although it is possible that screening for lower patient acuity and patient or family
preference or continuity of care (rather than medical necessity) as the primary drivers of IHT may
help to reduce potentially avoidable transfers, it is important to recognize these as distinct and
potentially important drivers of transfer. For example, a patient or family request for an IHT may
reflect a complex interplay of factors, including limited trust in the index hospital, differing
perceptions of transferring vs receiving hospitals' reputation or expertise, discordant goals of care,
or challenges in patient-clinician communication and shared decision-making.® Similarly, transfers
driven by continuity of care often reflect established patient-clinician relationships and may
therefore represent an important aspect of patient-centered care. There are limited data that fully
explore the mechanisms underlying these transfer decisions. Existing evidence suggests that
patients and families are often suboptimally involved in transfer decision-making and may have an
incomplete understanding of the rationale for transfer.®'>2° A more comprehensive understanding
of these drivers of IHT will require direct engagement of patients and families to better understand
the motivations underlying transfer requests, and to identify patient- and family-centered
alternatives that may be appropriate in certain circumstances. Such alternatives could include the
involvement of a known clinician who provides care or other strategies that promote care continuity
while offering assurance that appropriate care is being delivered. In addition, future efforts to
develop and evaluate interventions targeting these drivers will need to incorporate outcomes that
are meaningful to patients and families, including patient experience and satisfaction.

We additionally found that time delays in transfer and lower patient illness severity were also
associated with potentially avoidable transfers. Time delays between patient acceptance and arrival
is often inversely correlated with patient acuity, that is, higher-acuity patients are most often
prioritized for rapid transfer, while lower-acuity patients are more likely to have delays in transfer.
Given the dynamic nature of clinical acuity, reevaluation of the need for transfer every 24 hours could
prevent unnecessary IHT of patients who have experienced improvement in their clinical status, thus
obviating their need for transfer.>*

We found that transfer to a medical specialty service categorized as other (eg, hepatology,
kidney), as opposed to general medicine, cardiology, oncology or ICU service, was also associated
with potentially avoidable transfers. It is possible that these services were more likely to accept
longitudinal care patients regardless of medical necessity for transfer. It is also possible that
specialists were not appropriately involved in the transfer decision-making, supported by our results

52,53

demonstrating that less than half of all patient transfers had documented involvement of a consult
service prior to transfer. Indeed, existing literature suggests that specialist involvement in transfer
decision-making has been recognized as a persistent challenge and an important opportunity for
improvement withing current IHT practices.' This approach may serve as another potential area to
target to prevent potentially avoidable transfers.

Limitations

Our study is subject to several limitations. First, given the retrospective study design, there was
inherent risk of hindsight bias in determination of appropriateness of IHT. However, we mitigated this
bias to the greatest extent possible via rigorous adjudicator training that emphasized evaluating the
appropriateness of transfer based on what information was known at time of transfer,2® dual
adjudication process to determine appropriateness of transfer, and robust quality assurance
practices described in the Methods. Second, we were unable to account for transferring hospital
characteristics, or for variability in IHT processes, referral patterns, or alternatives across transferring
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or receiving hospitals, which may have added more depth to our evaluation. For example,
adjudicators could only consider limitations in specialist availability or level-setting capacity at the
transferring hospital when these factors were documented in the EHR or transfer materials, which
may have influenced determination of transfer reason and appropriateness. Additionally, although
the Vizient composite severity of illness scores were generated from a number of clinical variables,
we were unable to account for detailed clinical variables at the time of transfer request other than
what was documented in transfer center paperwork. Furthermore, all ratings of appropriateness
were conducted by clinicians at the receiving hospital. Although some of the reviewers worked in
both transferring and receiving hospital settings, and the definition of potentially avoidable transfer
used in the adjudication form was developed with input from transferring clinicians, this approach
may have added additional bias to ratings of appropriateness. Third, our study was limited to only 16
referral hospitals, which may limit generalizability of our findings. However, included hospitals are
geographically distributed across the country and are generally reflective of hospitals that receive a
high volume of patient transfers. Lastly, recognizing that IHT is a complex process with multiple
considerations, there is an anticipated false-positive rate, in which some volume of unnecessary
transfers is accepted to ensure that we do not prevent necessary transfers. This concept will require
further exploration as we move toward interventions that may reduce potentially avoidable
transfers, including close measurement of quality and safety outcomes to evaluate potential risks

of nontransfer.

Conclusions

In summary, in this cross-sectional study of 1560 medical patients who underwent IHT to 16 hospitals
across the US, we found that a substantial volume of transfers was potentially avoidable. Most
avoidable IHTs could have been served by an alternative to transfer under both ideal and current
systems of care, with teleconsultation being the most common. Exploring expansion of telehealth
services as an alternative to patient transfer may be an important target to address potentially
avoidable transfers, provided regulatory, financial, and other challenges can be overcome. Screening
for patient acuity level in advance of transfer may be an additional area to target as well as improving
involvement of patient and family input to better understand drivers of patient request for transfer
and exploring acceptable alternatives to transfer.
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