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BACKGROUND: Health information exchange (HIE) noti-
fications when patients experience cross-system acute
care encounters offer an opportunity to provide timely
transitions interventions to improve care across systems.
OBJECTIVE: To compare HIE notification followed by a
post-hospital care transitions intervention (CTI) with HIE
notification alone.
DESIGN: Cluster-randomized controlled trial with group
assignment by primary care team.
PATIENTS: Veterans 65 or older who received primary
care at 2 VA facilities who consented to HIE and had a
non-VAhospital admission or emergency department visit
between 2016 and 2019.
INTERVENTIONS: For all subjects, real-time HIE notifi-
cation of the non-VA acute care encounter was sent to the
VA primary care provider. Subjects assigned to HIE plus
CTI received home visits and telephone calls from a VA
social worker for 30 days after arrival home, focused on
patient activation, medication and condition knowledge,
patient-centered record-keeping, and follow-up.
MEASURES: Primary outcome: 90-day hospital admis-
sion or readmission. Secondary outcomes: emergency de-
partment visits, timely VA primary care team telephone
and in-person follow-up, patients’ understanding of their
condition(s) and medication(s) using the Care Transitions
Measure, and high-risk medication discrepancies.
KEY RESULTS: A total of 347 non-VA acute care encoun-
ters were included and assigned: 159 to HIE plus CTI and
188 toHIEalone. Veteranswere 76.9 years old on average,
98.5%male, 67.8%White, 17.1%Black, and 15.1% other
(including Hispanic). There was no difference in 90-day
hospital admission or readmission between the HIE-plus-
CTI and HIE-alone groups (25.8% vs. 20.2%, respectively;
risk diff 5.6%; 95% CI − 3.3 to 14.5%, p = .25). There was
also no difference in secondary outcomes.

CONCLUSIONS: A care transitions intervention did not
improve outcomes for veterans after a non-VA acute care
encounter, as compared with HIE notification alone. Ad-
ditional research is warranted to identify transitions ser-
vices across systems that are implementable and could
improve outcomes.
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INTRODUCTION

Risks to older patients after hospital discharge include medi-
cation problems, follow-up delays, and hospital readmission.
Poor inter-site communication,1 flawed reconciliation of drug
regimens,2 and uninformed provider decision-making3 con-
tribute to care transition-related adverse events.3–5 Risk may
be compounded when patients are admitted to a hospital
outside of the system in which they receive routine care.
The Veterans Health Administration (VHA) is the largest

integrated health system in the USA and delivers care across
all settings. Nevertheless, among Veterans Affairs
(VA)Medicare-eligible patients, a high percentage receive
care both within and in systems outside VHA.6 Veterans with
VA care may go to non-VA providers electively, or non-
electively because of an acute condition that requires treatment
at the nearest hospital.7 VA providers are often not aware of
non-VA encounters until notified by non-VA providers, pa-
tients, or families.8 This is likely one reason dual VA and non-
VA system use is associated with higher hospital admission
and readmission rates and greater adverse events,9,10 in par-
ticular for older veterans.5,11,12
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Health information exchange (HIE) allows health-care pro-
viders and patients to access and securely share medical infor-
mation electronically.13 HIE organizations, often community-
based and with public and private support, aggregate electron-
ic health record data across multiple health-care providers and
systems creating longitudinal views of a patient’s medical
history.14 Although they use EHR systems, HIE organizations
are distinct from EHR vendors, and typically develop access
portals that require separate user credentialing.15 They also
often provide notification services and direct-messaging capa-
bilities. VHA has participated in HIE efforts,16–18 including
query-based and direct-messaging forms of HIE.16–19 Notifi-
cation of non-VA acute care encounters, enabled in some VA
medical centers, provides an opportunity for VAs to imple-
ment care services after non-VA encounters such as care
transitions interventions. These are interventions that target
post-acute care risks and have been shown to improve out-
comes after hospital discharge for older patients,20–22 but they
depend on timely notifications of hospital admission and
discharge. HIE notifications provide an opportunity to test
such interventions across care systems and potentially amelio-
rate care fragmentation.23

The objective of this study was to use HIE to provide real-
time VA notification of non-VA hospital admission or emer-
gency department (ED) visit for older veterans, and compare
HIE notification followed by a post-hospital care transitions
intervention with HIE notification alone in a randomized trial.
Hospital admission or readmission was the primary outcome;
provider follow-up, patients’ understanding of their condi-
tion(s) and medication(s), and medication discrepancies were
secondary outcomes. We hypothesized that veterans with non-
VA acute care encounters who received a care transitions
intervention enabled by HIE would have better post-discharge
outcomes than those who received HIE notification alone.

METHODS

Subjects

This study was a cluster-randomized clinical trial
(ClinicalTrials.gov NCT 02689076) that took place from
2016 to 2019 and was completed before the onset of the
COVID pandemic; the protocol has been described previous-
ly.24 The setting involved two urban, academic tertiary-care
VA hospitals that were participants in their regional HIE
networks. Veterans were eligible to participate if they 1)
received primary care at one of the VA hospitals’ primary care
clinics; 2) were 65 years or older; 3) consented to HIE between
the VA and non-VA providers; and 4) had historical use of
non-VA services (past 2 years) according to HIE records or
self-report. Veterans receiving hospice care, residing in a long-
term care facility, or receiving services that overlapped with
the study’s care transitions intervention were excluded. Each
site received approval from the local IRB, and patients pro-
vided written informed consent to participate in research.

HIE Notification

After enrollment, all veterans were followed prospectively for
non-VA acute care encounters (hospital admissions or ED
visits). If a non-VA acute care encounter occurred, the non-
VA facility sent a real-time, electronic HL7 admission-
discharge-transfer(ADT) message to the regional HIE net-
work. By the next business day, VA study coordinators who
subscribed to HIE network messages created a note within the
VA Computerized Patient Record System (CPRS) that identi-
fied the non-VA care facility where acute care was provided,
the date, and the reason for the encounter. The note was routed
electronically to the veteran’s VA primary care provider and
became part of the veteran’s medical record. This notification
process was implemented for study purposes and was not part
of usual care.

Care Transitions Intervention

Prior to start of enrollment, primary care teams at the 2 study
facilities were randomly assigned to 1 of 2 groups, blocked by
VA facility. Patients with non-VA acute care encounters were
assigned to one of the groups based on primary care team
assignment; 1) receipt of a VA-based care transitions inter-
vention (CTI) after HIE notification (HIE-plus-CTI group) or
2) HIE notification alone. For veterans in the HIE-plus-CTI
group, after a veteran was discharged home from the index
non-VA acute care encounter, a care transitions intervention
was provided by a trained intervention social worker.
This intervention was adapted from a model developed by

Coleman20,25 and focused on patient activation.26 It focused
on increasing patients’ ability to manage their own care, as
opposed to directly helping to fulfill patient needs. This meant
that the social worker did not normally intervene on behalf of
patients or communicate with providers, instead providing
support for patients and caregivers to intervene on their own
behalf—unless there was an urgent clinical need. The inter-
vention targeted four “pillars:” 1) understanding and self-
management of medications; 2) diagnosis-specific education
and counseling, including “red flag” symptoms that require
medical attention; 3) creation of a patient-centered record
containing contact information, conditions, medications, and
advance directives; and 4) self-management of appointments
and of communication with providers. The CTI was delivered
via one home visit 2–3 days after arrival home and three phone
calls within 30 days. During the study, intervention social
workers received in-person structured training by expert
trainers and had regular intervention quality control checks.26

There were 2 modifications to the Coleman model: 1) patients
were included after ED visit or hospitalization (whereas the
original model was implemented only after hospitalization)
and 2) there was no pre-hospital discharge patient visit be-
cause in most cases travel to the non-VA hospital was not
feasible in a timely fashion.
Veterans in the HIE notification-alone group received usual

care after discharge home from the index non-VA acute care
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encounter. This may have included a post-discharge phone
call by a VA nurse within 72 h and scheduling of VA primary
care follow-up appointments as needed.

Measures

The primary outcome measure was 90-day hospital admission
or readmission after discharge home. If the patient was
discharged to a rehabilitation facility after the index non-VA
acute care encounter, the 90-day follow-up period began upon
arrival home. We chose hospital admission as the primary
outcome because this measure is important to patients, pro-
viders, and policymakers; it can be ascertained objectively and
is commonly reported in studies of care transitions interven-
tions20–22,27 and of HIE.28,29 We chose the 90-day period in
part because the CTI requires 30 days to complete and has
been shown to have a durable effect,20 and to optimize statis-
tical power.
Secondary outcome measures were 1) 90-day ED visits, 2)

VA primary care team phone contacts within 7 days of dis-
charge home, 3) VA follow-up visit within 30 days of dis-
charge home, 4) patients’ understanding of their condition(s)
and medication(s), according to the Care Transitions Measure
(CTM),30 as administered by phone 30 days after discharge
home, and 5) high-risk medication discrepancies, defined as
the number of discrepancies in anticoagulants, anti-diabetics,
sedatives/hypnotics, psychiatric medications, and analgesics
between patient self-report and medical record documenta-
tion.31–33

Baseline information included age, gender, race/ethnicity,
insurance (Medicare, Medicaid), chronic conditions, comor-
bidity score,34 connection of conditions to military service,
self-rated health,35 physical function using Activities of Daily
Living (ADL)36 and Instrumental Activities of Daily Living
(IADL)37 scales, cognitive function using the Short Portable
Mental Status Questionnaire,38 site of enrollment, VA hospital
use in the year prior to enrollment, travel time to the VA in
minutes, identification of whether majority of care is VA (yes/
no), and identification of a “regular” non-VA provider (yes/
no). Baseline and outcome measures were collected by trained
research assistants from electronic health records and patient
interview. For HIE-plus-CTI group patients, the care transi-
tions intervention was rated as complete if fewer than 25% of
the intervention visits and calls were missing, partially com-
plete if 25–50% were missing, and incomplete if greater than
50% were missing.

Analysis

Only veterans who had non-VA acute care encounters were
included in analyses. Enrolled veterans could have more than
one index non-VA acute care encounter included if encounters
were at least 90 days apart. Targeted enrollment was 466 (233
participants per arm) based on 80% power to detect a 14%
absolute difference in hospital readmission at 90 days (i.e.,
26% in the HIE-plus-CTI group vs. 40% in the HIE-alone

group), with a two-sided alpha of 0.05. Group baseline char-
acteristics were assessed and compared using χ2 test or Fisher
exact test for categorical variables and t test for continuous
variables. Primary outcome analyses were conducted as inten-
tion to treat. Group comparisons were conducted while ac-
counting for clustering within primary care teams and repeated
observations of participants, using multilevel generalized lin-
ear mixed regression for binary outcomes, linear mixed re-
gression to model CTM, and negative binomial regression to
model number of high-risk medication discrepancies. In a
sensitivity analysis, outcomes were compared using only one
observation—the first non-VA acute care encounter—per par-
ticipant.We also examined outcomes by level of completeness
of the intervention, while adjusting for baseline differences
between participants with complete and incomplete interven-
tions. A significance level of p < 0.05 was adopted for all
analyses. Analyses were performed using SAS statistical soft-
ware (version 9.4; SAS Institute Inc., Cary, NC).

RESULTS

A total of 605 veterans were enrolled from 52 primary care
teams (Fig. 1). Over the course of the study, 202 veterans
(33.4%) experienced at least one index non-VA acute care
encounter. Forty-one percent of index non-VA acute care
encounters were hospital admissions and 59% were ED visits
without hospital admission. The most common reasons for
non-VA encounters were cardiovascular conditions, trauma,
gastrointestinal diseases, infections, and neurological prob-
lems.39 If the acute care encounter was a hospital admission,
the average hospital length of stay was 5.3 days (SD 5.5).
Since 84 veterans experienced more than 1 eligible non-VA
acute care encounter, a total of 347 index non-VA acute care
encounters were included and assigned: 159 to HIE plus CTI
and 188 to HIE alone, from 25 and 27 primary care teams,
respectively (Fig. 1).
Veterans who had an index non-VA encounter were 76.9

years old on average, 98.5% male, 67.8% White, 17.1%
Black, and 15.1% other (including Hispanic) race or eth-
nicity (Table 1). At baseline, 93.9% were cognitively intact
and 81.2% had intact function in ADLs. Seventy-seven
percent indicated that they receive most of their care at the
VA, but 61.9% indicated that they have a regular non-VA
provider. Baseline characteristics were balanced between
study groups, except subjects in the HIE-plus-CTI group
were less likely to report having Medicare coverage than
subjects in the HIE-alone group (82.8% vs. 91.3%; p = .04)
(Table 1).
Among veterans who had an index non-VA acute care

encounter, 22.8% had a hospital admission or readmission
within 90 days of discharge home (primary outcome). More
of these follow-up encounters were non-VA than VA
(Table 2). After accounting for clustering within primary care
teams and repeated observations of participants, there was no
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difference in 90-day hospital admission or readmission be-
tween HIE-plus-CTI and HIE-alone groups (25.8% vs. 20.2%,
respectively; risk diff 5.6%; 95% CI − 3.3 to 14.5%, p = .25)
(Table 2). There were also no differences between HIE-plus-
CTI and HIE-alone groups in 90-day ED visits or the com-
posite of 90-day hospital admissions, readmissions, or ED

visits (Table 2). In sensitivity analyses in which only the first
index non-VA acute care encounter was included per partici-
pant, there were no differences between HIE-plus-CTI and
HIE-alone groups.
Overall, 27.7% of veterans had phone contact with a VA

primary care provider within 7 days of discharge home, and

641 excluded:
421 Refused to par�cipate 
136 Denied receiving non-VA care 
29 Called/Given brochure 
15 Moved out of state/VA system 
11 No-show for appointment
10 Unable to obtain consent  

8 Provider declined to par�cipate 
7 Communica�on barriers
4 Received excluded service 

1246 pa�ents assessed and 
approached

From 52 primary care teams

605 pa�ents enrolled

188 non-VA encounters assigned to HIE alone:
186 Received assigned interven�on 

2 No a�empt at assigned interven�on 

159 non-VA encounters assigned to HIE plus CTI:
130 Received assigned interven�on 

24 Did not receive assigned interven�on
12 Refused to par�cipate  

8 Difficulty reaching
2 Immediate rehospitaliza�on  
1 Mul�ple care transi�ons during episode 
1 Mental health condi�on

5 No a�empt at assigned interven�on 

265 pa�ents assigned to HIE plus CTI 
87 pa�ents from 25 primary care teams had 170 non-
VA encounters; 11 non-VA encounters excluded:  

5 Discharged to nursing home for indefinite period 
3 Death during non-VA encounter
1 No longer ac�ve in VA system 
1 Discharged a�er study end-date (12/31/2019)
1 Received excluded service (e.g., hospice)

334 pa�ents assigned to HIE alone 
115 pa�ents from 27 primary care teams had 198 
non-VA encounters; 10 non-VA encounters excluded: 

5 Death during non-VA encounter 
2 Assignment issue 
1 Received excluded service (e.g., hospice)
1 Discharged to nursing home for indefinite period
1 Transferred from non-VA facility to VA inpa�ent

Figure 1 CONSORT diagram.
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Table 1 Baseline Characteristics of Veterans with Index Non-VA Acute Care Encounters by Group Assignment

Characteristic Total
(n = 202)

HIE alone
(n = 115)

HIE plus CTI
(n = 87)

p value*

No. (%) or mean ± SD No. (%) or mean ± SD No. (%) or mean ± SD

Age, y 76.9 ± 7.9 76.3 ± 7.4 77.7 ± 8.5 0.60
Male gender 199 (98.5) 113 (98.3) 86 (98.6) 0.73
Race/ethnicity 0.45
Non-Hispanic White 135 (67.8) 71 (63.4) 64 (73.6)
Non-Hispanic Black 34 (17.1) 24 (21.4) 10 (11.5)
Other 30 (15.1) 17 (15.2) 13 (14.9)

Annual household income, $ 0.91
≤ 25,000 73 (36.1) 39 (33.9) 34 (39.1)
25,001–50,000 55 (27.2) 32 (27.8) 23 (26.4)
50,001–100,000 41 (20.3) 23 (20.0) 18 (20.7)
> 100,000 15 (7.4) 9 (7.8) 6 (6.9)
Unknown 18 (8.9) 12 (10.4) 6 (6.9)

Insurance type
Medicare 177 (87.6) 105 (91.3) 72 (82.8) 0.04
Medicaid 18 (9.0) 9 (7.8) 9 (10.5) 0.50
Perceived health status 0.59
Excellent 14 (7.0) 9 (8.0) 5 (5.8)
Very good 40 (19.9) 25 (21.9) 15 (17.2)
Good 71 (35.3) 36 (31.6) 35 (40.2)
Fair or poor 76 (37.8) 44 (38.6) 32 (36.8)

Any military service-connected condition 104 (52.8) 58 (52.7) 46 (52.9) 0.99
Chronic conditions
Comorbidity score34 1.5 ± 1.5 1.5 ± 1.5 1.6 ± 1.6 0.61
Chronic pulmonary disease 36 (17.8) 19 (16.5) 17 (19.5) 0.57
Congestive heart failure 19 (9.4) 9 (7.8) 10 (11.5) 0.26
Diabetes 82 (40.6) 46 (40.0) 36 (41.4) 0.86
Physical function
ADL score36 (range 0–6; higher = better) 5.7 ± 0.9 5.7 ± 0.7 5.6 ± 1.1 0.18
Impairment in 1 or more ADL 38 (18.8) 20 (17.4) 18 (20.7) 0.58
IADL score37 (range 7–21; higher = better) 19.7 ± 2.6 19.9 ± 2.2 19.3 ± 3.1 0.09
Impairment in 1 or more IADL 79 (39.1) 41 (36.0) 38 (43.7) 0.15
Cognitive function
SPMSQ score38 (range 0–10; higher = worse) 0.6 ± 1.1 0.6 ± 1.0 0.8 ± 1.2 0.34
Intact 186 (93.9) 109 (95.6) 77 (91.7)
Mild impairment 9 (4.6) 4 (3.5) 5 (6.0) 0.44
Moderate impairment 3 (1.5) 1 (0.9) 2 (2.4)
Site of enrollment 0.95
Bronx, NY 89 (44.1) 50 (43.5) 39 (44.8)
Indianapolis, IN 113 (55.9) 65 (56.5) 48 (55.2)

Travel time to VA, min 43.8 ± 28.2 44.5 ± 27.9 42.9 ± 28.8 0.81
VA use in year prior to enrollment
Hospital admission 25 (12.4) 16 (13.9) 9 (10.3) 0.37
Average # of emergency department visits 0.6 ± 1.5 0.5 ± 1.3 0.7 ± 1.6 0.39
Has a regular non-VA provider 125 (61.9) 71 (61.7) 54 (62.1) 0.96
Receives majority of care at VA 151 (77.0) 88 (77.2) 63 (76.8) 0.96

ADL activities of daily living, IADL instrumental activities of daily living, SPMSQ Short Portable Mental Status Questionnaire
*Using χ2 or t test and accounting for clustering within primary care teams

Table 2 90-Day Hospital and Emergency Department Use After Index Non-VA Acute Care Encounter

Outcome Total
(n = 347)

HIE alone
(n = 188)

HIE plus CTI
(n = 159)

p value*

No. (%) No. (%) No. (%)

Hospital admission or readmission
Any (primary outcome) 79 (22.8) 38 (20.2) 41 (25.8) 0.25
Non-VA 66 (19.0) 34 (18.1) 32 (20.1) 0.70
VA 15 (4.3) 5 (2.7) 10 (6.3) 0.12

Emergency department visit
Any 92 (26.5) 52 (27.7) 40 (25.2) 0.62
Non-VA 56 (16.1) 29 (15.4) 27 (17.0) 0.76
VA 42 (12.1) 27 (14.4) 15 (9.4) 0.36

Hospital admission
or emergency
department visit

144 (41.5) 78 (41.5) 66 (41.5) 0.91

*Accounting for clustering within primary care teams and repeated observations of participants
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33.4% had a VA primacy care in-person visit within 30 days.
Including nurse (RN) contacts, 53.3% had a VA primacy care
phone contact or in-person visit within 30 days. There were no
differences between HIE-plus-CTI and HIE-alone groups in
phone contacts at 7 or 30 days or in-person visits at 30 days
(Table 3). Similarly, there were no differences between HIE-
plus-CTI and HIE-alone groups in patients’ understanding of
their condition(s) and medication(s) (CTM = 3.2 ± 0.6 in each
group; p = .87) or in number of high-risk medication discrep-
ancies (1.2 ± 1.3 and 1.1 ± 1.2 per person, in HIE-plus-CTI
and HIE-alone groups, respectively; p = .77).
Overall, 75% of CTI interventions were rated as complete

or partially complete and 25% were rated as incomplete.
Patient activation improved over the course of the CTI, but
only in those whose intervention was rated as complete, as
reported previously.26 Among veterans assigned to HIE plus
CTI, those with complete or partially complete interventions
were less likely to experience hospital admission or readmis-
sion within 90 days after discharge home than those with
incomplete interventions, but this did not remain statistically
significant after adjusting for covariates (p = .17) (Table 4).

DISCUSSION

We hypothesized that HIE notification to VA primary care
teams paired with delivery of an evidence-based, care transi-
tions intervention would improve outcomes for veterans after
a non-VA acute care encounter, as compared with HIE notifi-
cation alone. However, we found no difference between study
groups in 90-day hospital admission or readmission, ED use,
primary care follow-up, patient post-discharge knowledge, or
high-risk medication discrepancies. Findings from this study
are consistent with prior studies of post-hospital care transi-
tions interventions. Systematic reviews show that a variety of
forms of care transitions interventions are associated with
relative reductions of 9–23%21,40 in hospital readmission.
However, a recent randomized study and rigorous non-
randomized study found no benefit.41,42 In this trial, we em-
ployed a Coleman model,20 VA-based CTI without observed
benefit.
There are several possible explanations for our findings.

First, the study’s intervention focused on increasing patients’
activation to manage their own care, as opposed to directly
helping to fulfill patient needs. This approach resulted in
improved activation measures among CTI recipients, in par-
ticular thosewho received the complete intervention,26 but this
improvement may not have translated into skills that patients
and caregivers could specifically use to address issues of care
fragmentation between VA and non-VA systems. In addition,
our prior studies suggest that veterans who enroll in HIE16 and
have non-VA events39 are older with greater comorbidity,
which may require a more active, hands-on approach to CTI
on the part of VA staff. The vast majority of 90-day readmis-
sions in this study were non-VA readmissions. The CTI may
have had lower potency to affect these readmissions since VA
intervention social workers had less access to information on
non-VA system follow-up appointments and prescribing, even
with access to HIE.
Second, there were barriers to delivering the CTI that re-

sulted in an incomplete intervention for 25% of recipients. Top
barriers were difficulty reaching patients, patient refusal of
home and telephone calls, and patients’ readmission to the
hospital.26 Some veterans already had high levels of patient

Table 4 90-Day Hospital and Emergency Department Use After
Index Non-VA Acute Care Encounter Among Those Who Received

the Care Transitions Intervention (CTI), by Intervention
Completeness

Outcome Incomplete
CTI

Complete or
partially
complete CTI*

(n = 39) (n = 115) Adj†

No. (%) No. (%) p
value

Hospital admission
or readmission

15 (38.5) 25 (21.7) 0.17

Emergency department
visit

10 (25.6) 30 (26.1) 0.78

Hospital admission or
emergency department
visit

19 (48.7) 46 (40.0) 0.34

*Complete: < 25% of visits/calls missing; partially complete: 25–0%
missing; incomplete: > 50% missing
†Adjusted for connection of conditions to military service and self-
reported health status, and accounting for clustering within primary
care teams and repeated observations of participants

Table 3 Follow-Up VA Primary Care Phone Contact and In-Person Visits After Index Non-VA Acute Care Encounter

Total
(n = 347)

HIE alone
(n = 188)

HIE plus CTI
(n = 159)

p value*

No. (%) No. (%) No. (%)

Contacts by MD or NP
Phone contact within 7 days 96 (27.7) 49 (26.1) 47 (29.6) 0.76
In-person visit within 30 days 116 (33.4) 60 (31.9) 56 (35.2) 0.49
Contacts by MD, NP, or RN
Phone contact within 30 days 133 (38.3) 67 (35.6) 66 (41.5) 0.98
In-person visit within 30 days 120 (34.6) 62 (33.0) 58 (36.5) 0.47
Phone contact or in-person visit within 30 days 185 (53.3) 97 (51.6) 88 (55.4) 0.52

*Accounting for clustering within primary care teams and repeated observations of participants

4059Boockvar et al.: Health Information Exchange Plus Care Transitions InterventionJGIM



activation prior to the CTI; others indicated that they did not
need CTI services, especially patients discharged from the ED
who were potentially at lower risk than those discharged from
the hospital. High baseline activation may reflect an increased
effort by many hospitals, including the VA, to educate patients
on self-management and follow-up care prior to hospital dis-
charge.43,44 These findings are concordant with findings from
other studies of care transitions services that report that inter-
vention completion and other implementation issues may im-
pact effectiveness.42 To maximize their impact among older
adults, care transitions services need to connect with hard-to-
reach patients, foster buy-in among patients who may be less
engaged in the intervention, and accommodate physical, cog-
nitive, and hearing and vision impairments.45 In addition,
since older adults often rely on caregivers for assistance,
including caregivers in supporting patient activation and self-
management is crucial.46

Third, in this study, HIE alone involved primary care receipt
of alerts of non-VA encounters, which may have improved
outcomes in all participants and reduced the likelihood of
detecting a benefit of CTI. In our prior work, we showed that
HIE notification of acute care encounters improves primary
care team follow-up as compared to a no-notification control
group,47 and that primary care team members found the noti-
fications helpful for filling information gaps and supporting
timely follow-up.8 Others have shown a 2.9% reduction in 30-
day readmissions associated with HIE electronic notifica-
tions.23 Though the comparison condition in this study, elec-
tronic notifications of outside encounters is not yet a standard
of care. According to the U.S. Office of the National Coordi-
nator for Health Information Technology, less than 40% of
office-based primary care providers have the capability to
receive electronic messages.48

Strengths of this study were the enrollment of a high-risk
group that utilized care across VA and non-VA settings, and
the implementation of timely HIE notifications enabling rapid
post-discharge response to non-VA acute care events. A lim-
itation of the study was the small sample size across only 2
sites. The study’s power was reduced from what was original-
ly planned because of lower-than-expected overall 90-day
hospitalization rates (expected: 33%; actual: 23%). However,
there was no sign of an intervention effect on a composite of
90-day hospital admission, readmission, or ED visit, which
occurred in 41.5% of cases and for which the study had
adequate power. There was also no difference in any second-
ary outcome measure. A second limitation was that the CTI
did not include a pre-hospital discharge visit since many of the
acute care encounters were short, the CTI staff were VAbased,
and the acute care encounter was outside VHA. However, a
pre-hospital discharge visit is not a core CTI element, and all
core CTI elements were delivered, including a post-discharge
home visit, a focus on patient activation, and the four pillars.
Finally, timely follow-up by VA primary care teams was
similarly low in both groups. This may have been because 1)
it may have been more difficult to reach patients hospitalized

outside the VA system (as opposed to within the VA system)
because of incomplete information on time and place of dis-
charge or inaccurate patient contact information, or 2) primary
care team members may not have prioritized these follow-ups
because notification of non-VA acute care encounters was not
usual care.
In conclusion, a standardized, evidence-based care transi-

tions intervention did not improve outcomes for veterans after
a non-VA system acute care encounter, as compared with HIE
notification alone. In 2020, the Centers for Medicare and
Medicaid Services mandated that hospitals send alerts to pri-
mary care providers when their established patients are seen
for emergency or acute care.49 This rule may provide new
opportunities for clinical practices to provide timely support to
their patients after acute care encounters, as well as for clinical
and health services researchers to test components of care
transitions services. Additional research is warranted to iden-
tify transitions services that are implementable, that both ad-
dress patient needs and improve activation, and that improve
patient-centered outcomes.
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