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Department of Medicine (111G), Los Angeles,
CA 90073. ity improvement evaluation to determine whether augmenting patient-centered med-
Email: evelyn.chang@va.gov ical homes with Primary care Intensive Management (PIM) decreased utilization of
acute care and health care costs among patients at high risk for hospitalization. PIM
was cost-neutral in the first year; we analyzed changes in utilization and costs in the
second year.

Data sources: VHA administrative data for five demonstration sites from August
2013 to March 2019.

Data sources: Administrative data extracted from VHA's Corporate Data Warehouse.
Study design: Veterans with a risk of 90-day hospitalization in the top 10th percen-
tile and recent hospitalization or emergency department (ED) visit were randomly
assigned to usual primary care vs primary care augmented by PIM. PIM included
interdisciplinary teams, comprehensive patient assessment, intensive case manage-
ment, and care coordination services. We compared the change in mean VHA inpa-

tient and outpatient utilization and costs (including PIM expenses) per patient for the
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1 | INTRODUCTION

12-month period before randomization and 13-24 months after randomization for
PIM vs usual care using difference-in-differences.

Principal findings: Both PIM patients (n = 1902) and usual care patients (n = 1882)
had a mean of 5.6 chronic conditions. PIM patients had a greater number of primary
care visits compared to those in usual care (mean 4.6 visits/patient/year vs 3.7 visits/
patient/year, p < 0.05), but ED visits (p = 0.45) and hospitalizations (p = 0.95) were
not significantly different. We found a small relative increase in outpatient costs
among PIM patients compared to those in usual care (mean difference + $928/
patient/year, p = 0.053), but no significant differences in mean inpatient costs (+
$245/patient/year, p = 0.97). Total mean health care costs were similar between the
two groups during the second year (mean difference + $1479/patient/
year, p = 0.73).

Conclusions: Approaches that target patients solely based on the high risk of hospi-
talization are unlikely to reduce acute care use or total costs in VHA, which already

offers patient-centered medical homes.

KEYWORDS
Veterans Health Services, multimorbidity, Patient Care Team, case management

What is known on this topic

e Health care systems have implemented interventions for multimorbid patients at the highest
risk for adverse outcomes, such as hospitalizations and uncoordinated care, in hopes of
reducing costs and improving outcomes.

e Randomized controlled trials of intensive management programs to improve care for complex,
multimorbid patients, have not demonstrated decreased acute care utilization or costs in the first

6 to 12 months of implementation.

What this study adds

o During the second year of a VHA randomized quality improvement trial among multimorbid
Veterans at the highest risk for hospitalizations, intensive management was not associated
with a meaningful difference in hospitalizations, emergency department visits, or health care
costs, compared to usual team-based primary care.

e Intensive management programs for high-risk patient management may not provide addi-
tional utilization or cost reduction beyond that provided by patient-centered medical homes.

e Expectations that the benefits of intensive management might increase over time were not

supported by longer follow-up.

improve care have involved multidisciplinary teams that aim to pro-

vide more proactive and coordinated management of a combination

Health care systems have implemented interventions for patients at
the highest risk for adverse outcomes, such as hospitalizations and
uncoordinated care, in hopes of reducing costs and improving out-
comes.! These patients with complex needs are costly to health care
systems®* and have intense use of medical care and behavioral health
services. They often have multiple chronic medical and psychiatric
conditions, functional limitations, and may require a high number of
medications.>® Furthermore, their medical complexities are com-
pounded by social needs, including social isolation, health literacy,

financial insufficiency, and unstable housing.®” Many approaches to

of medical, behavioral and social problems that often interact to pro-
duce poor health (hereafter called “intensive management”). Thus far,
randomized controlled trials of intensive management programs to
improve care for complex, high-risk patients, including those con-
ducted in the VHA®®® have not demonstrated that these programs
decrease acute care utilization or costs in the first 6 to 12 months of
implementation.

Little is known about how intensive management for complex,
high-risk patients affects health care costs and outcomes beyond the
first year. One of the few published randomized clinical trials, the
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Geriatric Resources for Assessment and Care of Elders (GRACE),
found that providing evidence-based care for low-income seniors with
multiple chronic conditions at high risk of hospitalization significantly
decreased acute care utilization for intervention patients in the sec-
ond year.* We hypothesized that it may take longer than 1 year to
observe the full effects of intensive case management on high-risk
patients, as it takes time for case management teams to develop
trusting relationships and to observe the effects of behavioral change,
such as medication adherence, treatment adherence, and depression
or substance use treatment, all of which were described in our forma-
tive interviews with patients and providers.*>*”

In this study, we report on the effects of an intensive case
management program in VHA primary care on health care utilization
and costs during the second year of implementation using a large
randomized cohort (n = 3783). We previously reported on the out-
comes from the first year of implementation separately. This study
was conducted as a randomized quality improvement study in the
VHA, the largest integrated health care delivery system in the
United States.

1.1 | Methods

1.11 | Setting

The VHA National Office of Primary Care partnered with health
services investigators to test whether intensive case management
programs in primary care, or Primary care Intensive Management
teams (PIM), could decrease acute care utilization, such as emer-
gency department (ED) visits and hospitalizations among high-risk
Veterans enrolled in VHA primary care.'® The Office of Primary
Care leaders selected five geographically diverse sites (Georgia,
Ohio, Wisconsin, North Carolina, and California) in a competitive
process to implement interdisciplinary case management teams
which augmented primary care, or replaced primary care, as in one
of the five sites. The PIM teams were led by primary care physi-
cians and generally consisted of nurses, social workers, and psy-
chologists. Three teams also included peer support specialists. The
teams performed comprehensive assessments, preventative home
visits, transitional care management, medication management, care
coordination, health coaching, patient and caregiver education,
case management for social needs, and advance care planning.'? In
4 of 5 programs, PIM teams actively followed patients and pro-
vided patients with case management services alongside the
patients' primary care teams, while in the fifth program, primary
care management was transferred to the PIM team from the pri-
mary care team.

Usual care consisted of primary care delivered through VHA
patient-centered medical homes, or Patient Aligned Care Teams
(PACT). The PACT model specifies that teamlets ideally include a
primary care provider (physician, nurse practitioner, or physician's
assistant), a registered nurse care manager who performs proactive

care management and supports care coordination, a licensed

vocational or practical nurse, and an administrative clerk.?° In addi-
tion, a social worker, pharmacist, integrated mental health pro-
vider, and dietitian are available to support two PACT teamlets.
PACTs routinely provide telephone and in-person visits for all
patients and offer electronic secure messaging between patients
and their PACT team.

1.1.2 | Study design

The full details of the evaluation protocol are described elsewhere.'®
This study is registered in Clinical Trials under study record
NCT03100526. Briefly, we performed a randomized quality evalua-
tion on high-risk Veterans during the VHA intensive management
demonstration enrollment period (August 2014-March 2017). The
outcomes of the first year were reported elsewhere using the initial
cohort (n = 2210),% which is smaller than the full cohort reported
here. Of note, a randomized quality improvement evaluation differs
from traditional randomized controlled trials in that patients are not
individually consented, and outcomes rely on routinely collected
data.?!

1.1.3 | Sample

Patients were identified as “high-risk” if they were in the top 10%
of patients at highest risk for hospitalizations by using a VHA risk
prediction algorithm?2 based on prior VHA outpatient and inpatient
utilization, demographics, comorbidities, and clinical variables, such
as medications prescribed, lab results, and vital signs. Inclusion
criteria included enrollment to VHA general primary care or
women's health primary care and six-month history of VHA hospi-
talization or emergency department use. Exclusion criteria included
enrolliment in another VHA program with case management ser-
vices, (eg, homeless primary care, home-based primary care, pallia-
tive care, hospice, or mental health intensive case management), or
receipt of institutional long-term care (ie, nursing home facility)
(Figure 1).

We randomly assigned 1923 patients to the intervention group
and 1935 to usual primary care by site and gender (to ensure rep-
resentation of 10% women for future policy), according to a strati-
fied design, using a random number generator.'® The sample size
exceeded the target sample size of 1052 (526 per evaluation
group) to provide 90% power to detect a small effect (Cohen
d = 0.2) on emergency department visits or hospitalizations with a
2-sided significance level of 0.05. PIM teams reviewed the patients
assigned to the intervention group and offered participation to
patients who they thought would benefit the most from their ser-
vices. All patients who were assigned to the intervention group
were included in the analysis, regardless of whether they received
the intervention.

To allow high-risk patients in usual care the opportunity to par-

ticipate in the intervention after 12 months of assignment to usual
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Total number of patients actively enrolled in VHA

FIGURE 1 Participant
inclusion flowchart. ED,

primary care at 5 sites (n=63,488)

A\ 4

Excluded for not meeting inclusion criteria:
(n=53,688)

* In another intensive care management
program (palliative care, mental health
intensive case management): 5,964

Enrolled in specialty primary care (e.g., home-

emergency department; PIM,
Primary care Intensive
Management; VHA, Veterans
Health Administration [Color
figure can be viewed at
wileyonlinelibrary.com]

Total eligible patients
(n=9,800)

A 4

Patients drawn from the eligible pool
and randomly assigned to the

based primary care, homeless primary care,
post-deployment, spinal cord injury): 2,547
In a VHA nursing home, or recently in VHA
domiciliary care for psychiatric or substance
use: 2,425

Risk score <90th percentile: 38,894

No recent ED visit or hospitalization: 2,788
Deceased: 1,070

treatment groups August 2014 — March

2017 (n=3,858)

Excluded for being re-randomized after

\ 4

initially being assigned to usual care for at
least 12 months:

* Intensive management: 34

* Usual care: 41

A 4 A\ 4

Randomly assigned to intensive Randomly assigned to

management (n=1901) usual care (n=1882)

* Intervention not offered or patient
declined (no encounters with PIM
team): 787 (41%)

« Offered limited intervention (1-2
encounters): 340 (18%)

* Received care intensively with >3
encounters: 774 (41%)

care, high-risk Veterans in the usual care group were no longer
excluded from being randomly selected to the intervention group. If
they still met eligibility criteria in the second year, high-risk Veterans
could be randomized to cross over into the intervention or could
remain in usual care.’® In our analysis, we excluded the 75 patients
who were initially assigned to usual care and then re-randomized
into the intervention group or usual care in the second year

(Figure 1).

1.14 | Datasources

Data were obtained from the VHA Corporate Data Warehouse, which
includes the VHA outpatient National Patient Care Database, VHA
Inpatient Treatment files for utilization, VHA Managerial Cost
Accounting files for VHA health care costs, VHA Fee Basis files for
VHA-covered outpatient/inpatient costs and utilization in the commu-
nity (hereafter referred to as “VHA-covered” community care), and
VHA Vital Status files for mortality and date of death. Medicare costs
were not included in this study, as we found that the inclusion of

Medicare data did not change health care utilization or costs of prior
studies examining this same high-risk cohort due to the low propor-
tion of Medicare outpatient and inpatient utilization.?®

1.1.5 | Measures

We investigated intervention effects on four primary outcomes: VHA
outpatient utilization, VHA inpatient utilization, inpatient length of
stay, and VHA health care costs as recorded in VHA administrative
data. We also included non-VHA outpatient (in-person and phone
visits) and inpatient utilization and costs that were provided as part of
a VHA benefit for Veterans, called “Community Care.”?* We included
the PIM services as part of the outpatient utilization and costs. Mor-
tality was a secondary outcome.

Models included patient demographics, including age, gender,
race, and marital status. We also assessed chronic medical and mental
health conditions (listed in Table 1) during the year prior to randomi-
zation using ICD-9 and ICD-10 Health Economics Resource Center

definitions.?”
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TABLE 1 Baseline characteristics of patients assigned to intervention (n = 1901) and usual care (n = 1882)

Patient characteristic
Male, n (%)
Mean age, years (SEM)
Age, n (%)
265 years old
Race, n (%)
White, non-Hispanic
African American
Hispanic
Other
VHA enrollment priority, n (%)

Group 1: Service connected >50%

Marital status, n (%)
Married
Divorced/separated/widowed
Single
Unknown
Charlson comorbidity index, n (%)
0
1
2-6
Jen Frailty Index (JFI), n (%)
26
Chronic medical conditions
Acid related diseases
HIV/AIDS
Alzheimer's
Arthritis
Asthma
Any cancer
Colorectal cancer
Congestive heart failure

Chronic renal failure

Chronic obstructive pulmonary disease

Dementia

Diabetes

Headache

Hepatitis C
Hypertension
Ischemic heart disease
Low back pain

Lung cancer
Multiple sclerosis
Parkinson's disease
Prostatic hyperplasia

Peripheral vascular disease

Intervention (N = 1901)
N (%)

1707 (89.79)
63.22 (0.30)

925 (48.66)

918 (48.60)
815 (43.14)
46 (2.44)
110 (5.82)

727 (38.24)

614 (32.33)

924 (48.66)

361 (19.01)
2(0.11)

358 (18.83)
367 (19.31)
1176 (61.86)

606 (31.96)

604 (31.77)
43 (2.26)
16 (0.84)

557 (29.3)

166 (8.73)

385 (20.25)
31(1.63)

271 (14.26)

353(18.57)

452 (23.78)
48 (2.52)

732(38.51)

252 (13.26)

211 (11.2)

1390 (73.12)

463 (24.36)

790 (41.56)
34 (1.79)

8(0.42)
24 (1.26)
329 (17.31)
242 (12.73)

Usual care (N = 1882) Total (N = 3783)

N (%)
1686 (89.59)
62.98 (0.30)

908 (48.25)

880 (47.21)
843 (45.23)
41 (2.20)
100 (5.36)

707 (37.57)

581 (30.90)

895 (47.61)

402 (21.38)
4(0.21)

360 (19.13)
384 (20.4)
1138 (60.47)

593 (31.64)

571 (30.34)
1.91)
1.06)
29.12)
8.55)
20.19)
0(2.13)
14.13)
18.38)
23.75)
3.83)

6(
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48 (

1(

0 (
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2(
748 (39.74

(
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42 (2.

8 (0.

8 (1.

(
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16
38
266
346
447

246 (13.07
208 (11.05
1371 (72.85
451 (23.96

)
)
)
)
)
763 (40.54)

350 (18.6
221 (11.74)

N (%)
3393 (89.69)
63.10 (0.21)

1833 (48.45)

1798 (47.91)

1658 (44.18)
87(2.32)
210 (5.60)

1434 (37.91)

1195 (31.62)

1819 (48.13)

763 (20.19)
6(0.16)

718 (18.98)
751 (19.85)
2314 (61.17)

1199 (31.80)

1175 (31.06)
79 (2.09)
36 (0.95)

1105 (29.21)

327 (8.64)
765 (20.22)
71(1.88)
537 (14.2)
699 (18.48)
899 (23.76)
120 (3.17)
1480 (39.12)
498 (13.16)
419 (11.08)
2761 (72.98)
914 (24.16)

1553 (41.05)
76 (2.01)
16 (0.42)
52 (1.37)

679 (17.95)
463 (12.24)

p value
0.832
0.571°2

0.8

0.599

0.668

0.246

0.632

0.834

0.341
0.453
0.484
0.902
0.846
0.963
0.262
0.915
0.884
0.985
0.022
0.435
0.866
0.963
0.851
0.778
0.526
0.331
0.984
0.552
0.301
0.354

(Continues)
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TABLE 1 (Continued)
Intervention (N = 1901) Usual care (N = 1882) Total (N = 3783)

Patient characteristic N (%) N (%) N (%) p value
Spinal cord injury 14 (0.74) 10 (0.53) 24 (0.63) 0.427
Stroke 186 (9.78) 177 (9.4) 363 (9.6) 0.692

Chronic behavioral health conditions
Any drug dependence/abuse 403 (21.2) 406 (21.57) 809 (21.39) 0.779
Anxiety 100 (5.26) 82 (4.36) 182 (4.81) 0.194
Depression 798 (41.98) 828 (44) 1626 (42.98) 0.210
Tobacco/nicotine dependence 625 (32.88) 642 (34.11) 1267 (33.49) 0421
Post-traumatic stress disorder 474 (24.93) 477 (25.35) 951 (25.14) 0.771
Schizophrenia 89 (4.68) 70(3.72) 159 (4.2) 0.140

Mean number of chronic conditions (of those listed above), 5.58 (0.05) 5.60 (0.05) 5.59 (0.04) 0.736

n (SEM)

Abbreviations: DID, difference in differences; PIM, Primary care Intensive Management; SEM, SE of the mean; VHA, Veterans Health Administration.
2Chi-squared used to compare all patient characteristics; except for age and mean number of chronic conditions.

1.1.6 | Data analytic approach

We analyzed patients based on their original randomized assignment
and excluded the 75 patients who were re-randomized during the sec-
ond year. We estimated mean inpatient and outpatient utilization and
costs (including PIM program expenses) per patient for 12 months
before and 13 to 24 months after randomization. We also compared
unadjusted and adjusted costs (adjusted for patient fixed effects and
interaction between intervention group and time, Charlson Comorbid-
ity Index score). We used difference-in-differences (DID) estimated
from ordinary least squares regression models such that DID = (Post

Jintervention _ (past — Pre)Usual-Care \we compared utilization by

— Pre
type, inpatient, and outpatient, using negative binomial models. In all
regression models, we adjusted standard errors for clustering within
the facility.

We also performed a subgroup analysis for patients who were
265 years old vs <65 years old and patients who were calculated to
have a frailty measure called the Jen Frailty Index (JFI)*26 (which
represents Veterans with significant functional impairment and
approximates needs in three or more activities of daily living) vs
JFI < 6. We hypothesized that older, more frail adults would be more

likely to have significant impacts from PIM.

1.1.7 | Ethics

The evaluation design was reviewed by representatives of the VHA
Office of Research and Development and the Office of Research
Oversight under a memorandum from the Office of Primary Care Ser-
vices. Because the evaluation was designed to support VHA missions,
intended to be used by and within VHA for operations or quality
improvement purposes, and not designed to contribute to generaliz-
able knowledge outside of the VHA, it met the criteria for operations
Institutional Review Board (IRB)

quality improvement without

approval or waiver?”?® conducted under the authority of the VHA
national Office of Primary Care.2? To further guide the evaluation, we

also created an Ethics Committee as part of the study.®

2 | RESULTS

The study sample included a total of 3783 high-risk Veterans who
were randomly assigned: 1901 to the intervention group and 1882 to
the usual care group. The groups were similar across all demographics
and chronic medical/psychiatric comorbidities (Table 1). Both groups
were predominantly male (90%), an average of 63 years old, mostly
White (48%) or Black (44%), and unmarried (68%). We assessed 30 dif-
ferent chronic medical and mental health conditions and found no sig-
nificant differences between groups. Both groups had an average of
5.6 chronic conditions among the ones assessed in our study.

The patients randomly assigned to PIM had, on average, 3.05
(SD 8.51) visits with the PIM team. Of patients randomly assigned to
PIM, 787 (41%) did not have any visits with the PIM team during the
intervention period based, because PIM team chart review deter-
mined the patient would not benefit from additional service or the
patient declined, and 774 (41%) had three or more visits with the PIM
team (Figure 1).

During the second year of the PIM intervention, we observed
that the high-risk patients assigned to the PIM intervention group
had significantly more VHA and VHA-covered community care
outpatient encounters than the patients assigned to the usual care
group (IRR 1.08; p = 0.005), regardless of the number of visits they
had with the PIM team (Table 2). In addition, patients assigned to
PIM had more visits in primary care (IRR 1.16; p < 0.001); mental
health/substance use (IRR 1.14; p = 0.02); home visits (IRR 2.58;
p < 0.001); housing services (IRR 1.33; p = 0.01); case manage-
ment (IRR 3.11; p < 0.001); and telehealth for remote monitoring
(IRR 1.55; p = 0.01) in Year 2. There were no differences in the
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TABLE 2 Differences in outpatient utilization for Primary care Intensive Management (PIM) relative to usual primary care

Primary care Intensive Management (PIM) Incidence rate
(N = 1901) Usual primary care (N = 1882) ratio (SEM)?
12 months pre- 13-24 months post- 12 months pre- 13-24 months post-
Types of outpatient randomization randomization randomization randomization
care, visits per year Mean (SD) Mean (SD) Mean (SD) Mean (SD) D-D Estimate®  p value
Primary care Intensive 0(0) 3.05(8.51) 0(0) 0(0) NA
Management
In person VHA encounters
Emergency 2.72(2.59) 1.81(2.87) 2.73(2.41) 1.78 (2.68) 1.03 (0.04) 0.427
Department
Triage 1.63 (2.95) 1.31 (2.6) 1.44 (2.66) 1.28 (2.48) 0.89 (0.05) 0.031
Observation 0.17 (0.44) 0.09 (0.36) 0.14 (0.47) 0.08 (0.32) 0.98 (0.15) 0.91
Urgent care 0.02 (0.2) 0.03 (0.33) 0.02 (0.16) 0.01 (0.18) 1.31(0.57) 0.529
Primary care 4.79 (5.86) 4.58 (7.15) 4.81(4.52) 3.73(4) 1.16 (0.04) <0.001
Women's health 0.22 (1.1) 0.23 (1.13) 0.28 (1.35) 0.22 (1.1) 1.25(0.16) 0.079
Geriatrics 0.12 (0.83) 0.13(0.77) 0.13 (1.08) 0.14 (1) .9 (0.22) 0.678
Home-based primary 0.28 (2.38) 0.79 (5.6) 0.27 (2.16) 0.59 (3.83) 1.18 (0.32) 0.549
care
Medical/surgical 10.64 (14.3) 9.49 (14.33) 11.14 (16) 10.43 (18.53) 1.02 (0.03) 0.537
specialty
Mental health, 8.78 (22.64) 7.62(21.12) 9.37 (24.26) 7.86 (20.86) 1.14 (0.06) 0.021
substance use
treatment
Mental health 0.08 (2.36) 0.2 (4.08) 0.05 (1.49) 0.18 (2.95) 0.26 (0.19) 0.061
intensive case
management
Social work 2(1.16) 0.15(0.72) 0.17 (0.78) 0.19 (1.25) 0.92 (0.15) 0.622
Housing services 2.23(9.3) 1.78 (8.07) 2.45 (9.44) 1.78 (6.88) 1.33(0.15) 0.009
Case management 0.08 (0.4) 0.07 (0.37) 0.08 (0.37) 0.02 (0.19) 3.11 (0.78) <0.001
Home visits 0.09 (0.65) 0.3 (1.76) 0.07 (0.55) .1 (1.09) 2.58(0.7) <0.001
Rehabilitation 2.43(5.75) 2.2 (5.49) 2.66 (6.31) 2.37 (5.66) 0.95 (0.06) 0.453
therapies
Palliative care, 0.01 (0.16) 0.03 (0.39) 0.03 (0.46) 0.05 (0.39) 1.58 (1.12) 0.519
hospice
Clinical pharmacy 2.37 (15.26) 1.66 (9.26) 1.72 (7.98) 1.32 (6.15) 1.02 (0.07) 0.764
Long-term care 0.23 (5.02) 0.29 (5.73) 0.11 (3.79) 0.08 (0.87) 1.37 (0.65) 0.508
(nursing home,
adult day health
care)
Other (dental, 17.98 (18.27) 14.15 (15.71) 17.58 (15.38) 13.9 (15.15) 1.02 (0.03) 0.503

procedures, labs,
diagnostic imaging)

Telephone VHA encounters

Primary care 3.46 (4.02) 3.5(5.17) 3.55(4.13) 2.91(4.2) 1.18 (0.05) <0.001

Geriatrics 0.06 (0.48) 0.25 (1.49) 0.07 (0.54) 0.12 (0.88) 1.92(0.48) 0.009

Mental health, 0.65 (1.95) 0.59 (2.05) 0.71(2.08) 0.66 (2.36) 1.08 (0.1) 0.431
substance use

Medical/surgical 0.35(0.93) 0.33(1) 0.36 (1.01) 0.35(1.16) 1.05(0.11) 0.631
specialty

Housing services 0.48 (2.46) 0.48 (2.69) 0.82 (4.04) 0.6 (2.86) 1.14 (0.18) 0.401

Case management 0.04 (0.52) 0.28 (1.58) 0.04 (0.52) 0.06 (0.79) 5.12(1.84) <0.001

Telehealth 1.52(8.03) 1.25(5.55) 1.35(5.76) 0.91 (4.48) 1.55(0.25) 0.007

(Continues)
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TABLE 2 (Continued)

Primary care Intensive Management (PIM) Incidence rate
(N = 1901) Usual primary care (N = 1882) ratio (SEM)?
12 months pre- 13-24 months post- 12 months pre- 13-24 months post-
Types of outpatient randomization randomization randomization randomization
care, visits per year Mean (SD) Mean (SD) Mean (SD) Mean (SD) D-D Estimate®  p value
Total VHA outpatient 60.39 (50.76) 52.68 (50.5) 61.22 (48.54) 50.88 (48.74) 1.08 (0.03) 0.002
counts
Total VHA-covered 8.96 (37.01) 10.22 (41.77) 7.87 (32.79) 8.43(37.02) 1.03(0.1) 0.775
outpatient counts in
community
Total VHA and VHA- 72.39 (64.7) 62.9 (68.74) 72.1(59.87) 59.31 (63.38) 1.08 (0.03) 0.005
covered outpatient
counts

Abbreviations: DID, difference in differences; PIM, Primary care Intensive Management; SEM, SE of the mean; VHA, Veterans Health Administration.
Difference-in-differences (DID) comparing 12 months before vs 13 to 24 months after randomization. The estimates were obtained from negative
binomial models predicting utilization with covariates for year, interaction between intervention group and time, Charlson Comorbidity Index score, and
patient fixed effects. Incidence rate ratio represents the difference in utilization rate for the intensive management group relative to the usual group.
Significant p values (< 0.05) are in bold.

TABLE 3 Differences in inpatient utilization for Primary care Intensive Management (PIM) relative to usual primary care

Primary care Intensive Management ncidence rate
(PIM) (N = 1901) Usual primary care (N = 1882) ratio (SEM)?
Types of inpatient
admissions, number of 13-24 months 13-24 months
hospitalizations per 12 months pre- post- 12 months pre- post-
year and length of randomization randomization randomization randomization D-D
stay (LOS) Mean (SD) Mean (SD) Mean (SD) Mean (SD) estimate® p value
Acute medical/surgical Counts  0.55(0.02) 0.4 (0.02) 0.55(0.02) 0.4 (0.02) 1.06 (0.09) 0.537
LOS 3.11(0.28) 1.99(0.18) 2.75(0.21) 1.8 (0.15) 1.07 (0.1) 0.489
Psychiatry Counts  0.09 (0.01) 0.06 (0.01) 0.1 (0.01) 0.08 (0.01) 0.95(0.18) 0.795
LOS 0.77 (0.1) 0.71(0.16) 0.93(0.12) 0.85 (0.15) 0.99 (0.21) 0.97
Substance use Counts 0(0) 0(0) 0.01 (0) 0.01 (0) 1.09 (0.79) 0.903
LOS 0.14 (0.05) 0.13 (0.05) 0.14 (0.05) 0.21 (0.06) 0.84 (0.57) 0.795
Domiciliary Counts  0.02 (0) 0.02 (0) 0.02 (0) 0.02 (0) 1.09 (0.38)  0.805
LOS 1.3(0.3) 0.99 (0.22) 1.19 (0.28) 1.05 (0.24) 1.07(0.39) 0.855
Rehabilitation Counts  0.01 (0) 0(0) 0(0) 0.01 (0)
LOS 0.1 (0.04) 0.11 (0.07) 0.11 (0.08) 0.11 (0.04)
Nursing home Counts  0.02 (0) 0.03 (0) 0.02 (0) 0.03 (0.01) 1.07(0.39) 0.853
LOS 0.83(0.21) 1.4 (0.32) 0.72 (0.19) 1.21 (0.3) 1.03(0.39) 0.939
Total VHA inpatient Counts  0.69 (0.02) 0.48 (0.02) 0.69 (0.02) 0.47 (0.02) 1.06 (0.08) 0.443
Total VHA-covered Counts  0.07 (0.01) 0.09 (0.01) 0.07 (0.01) 0.07 (0.01) 1.21(0.24) 0.33
inpatient in the
community
Total VHA and VHA- Counts  0.76(0.03) 0.57 (0.03) 0.76 (0.03) 0.54 (0.03) 1.07 (0.08) 0.332

covered inpatient

Abbreviations: DID, difference in differences; LOS, Length of stay; PIM, Primary care Intensive Management; SEM, SE of the mean; VHA, Veterans Health
Administration.

Difference-in-differences (DID) comparing 12 months before vs 13 to 24 months after randomization. The estimates were obtained from negative
binomial models predicting utilization with covariates for year, interaction between intervention group and time, Charlson Comorbidity Index score, and
patient fixed effects. Incidence rate ratio represents the difference in utilization rate for the intensive management group relative to the usual group.
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TABLE 4 Differences in healthcare costs for Primary care Intensive Management (PIM) relative to usual primary care

Primary care Intensive Management (PIM)

Costs, $

Total VHA inpatient
costs

Total VHA-covered

(N =1901)

Usual primary care (N = 1882)

12 months pre-
randomization
Mean (SD)

14 084.9 (751.2)

990.5 (159.2)

13-24 months post-
randomization
Mean (SD)

14 090.5 (1428.4)

1518.1 (301.2)

12 months pre-
randomization

13-24 months post-
randomization

inpatient costs in the
community

Total VHA and VHA-
covered inpatient

15 075.4 (786.4) 15 608.5 (1482.2)

costs

Total VHA outpatient 17 976.7 (16 085.8) 16 912.9 (18 081.1)
costs

Total VHA-covered 1433.6 (5960.0) 1559.5 (6897.9)

outpatient costs in
the community

Total VHA and VHA-
covered outpatient

21523.6 (18 696.9) 18 472.5 (20 169.6)

costs
VHA ED costs 2018.7 (59.0) 1418.7 (2544.3)
VHA-covered ED costs 75.8 (8.3) 86.2 (11.04)
in the community
Total VHA and VHA- 2113.3(61.0) 1520.2 (61.6)

covered ED costs

Total VHA and VHA-
covered costs

36 599.0(973.0) 34 081.0 (1621.1)

Mean (SD) Mean (SD) D-D estimatet p value
13 492.0 (803.4) 13 290.9 (1139.1) 245.4 (4036.3) 0.974
767.8 (109.8) 1133.2 (164.9) 175.67 (208.07) 0.446
14 259.8 (821.9) 14 424.1 (1171.3) 421.1(3874.9) 0.919
18 578.0 (17 480.2) 16 953.4 (21 431.5) 928.3 (340.6) 0.053
1501.5 (6321.4) 1494.5 (6937.5) 139.4 (235.7) 0.586
22 171.8(20095.7) 18 447.9 (22 938.9) 1057.0 (554.6) 0.129
2000.3 (52.0) 1367.1 (2568.3) 50.1 (47.3) 0.349
81.4 (18.4) 117.2 (20.35) —26.6 (24.0) 0.328
2092.3 (56.5) 1496.6 (65.2) 23.4(43.7) 0.621
36 431.6 (1001.3) 32 872.0 (1390.0) 1478.7 (3943.2) 0.727

Note: DID comparing 12 months before vs 13 to 24 months after randomization. The estimates were obtained from regression models predicting average
costs with covariates for year, interaction between intensive management group and time, Charlson comorbidity index score, and patient fixed effects with

considering cluster effect of stations.

Abbreviations: DID, difference in differences; ED, emergency department; PIM, Primary care Intensive Management; SEM, SE of the mean; VHA, Veterans

Health Administration.

number of emergency department visits (IRR 1.03; p = 0.4); urgent
care (IRR 1.31; p = 0.5); or VHA-covered community outpatient
encounters (IRR 1.03; p = 0.8).

High-risk patients assigned to the PIM intervention had no signifi-
cant difference in a number of VHA inpatient admissions (IRR 1.06;
p = 0.4) for all types of inpatient admission, VHA-covered hospitaliza-
tions in the community (IRR 1.21; p = 0.3), and total VHA and VHA-
covered community inpatient admissions (IRR 1.07; p = 0.3) relative
to the usual care group during the second year (Table 3). We did not
observe any significant differences in length of stay for each type of
inpatient admission. There was no significant difference in VHA nurs-
ing home admission (IRR 1.07; p = 0.9).

Overall, we did not observe significant differences in mean VHA
and VHA-covered community health care costs, even accounting for
program costs (Table 4). There was a trend towards increased VHA
outpatient costs (DID estimate $928; p = 0.053) and combined VHA
and VHA-covered community outpatient costs (DID estimate $1057;
p = 0.1) among the patients assigned to PIM compared to those

assigned to usual primary care. There were no significant differences
in mean ED or inpatient costs. The difference in total mean VHA and
VHA-covered community costs for inpatient and outpatient utilization
was not significant (DID estimate $1479; p = 0.7). Comparing costs at
the 25th, 50th, and 75th percentiles, we found costs were similar
between the PIM and usual care groups during the second year
($6330 vs $5845, $15105 vs $14 581, $36 449 vs $34 311,
respectively).

There were no differences in mortality between the two groups.
Almost 10% (184/1901) died within the first 2 years after randomiza-
tion among the patients assigned to the intervention, and 10%
(196/1882) among the patients assigned to usual care died (p = 0.5).

In subgroup analyses, there were no significant differences in out-
patient, inpatient, or total VHA utilization or costs among Veterans
who were 265 years old or had a Jen Frailty Index 26 during the sec-
ond year of implementation (Appendix S1). There was an insignificant
decrease in outpatient encounters among PIM patients age <65 rela-
tive to older patients (p = 0.095).
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3 | DISCUSSION

This study indicates that augmenting VHA's patient-centered med-
ical home with an intensive management intervention did not
reduce acute care utilization or costs in the second year after the
intervention began. We found significant increases in VHA outpa-
tient utilization (eg, primary care, mental health, home visits, case
management, telehealth) in the second year among the PIM group
that were also observed in the first year.® Both intervention and
usual care groups experienced similar decreases in inpatient admis-
sions and length of stay in the second year relative to the baseline
year. We did not observe any significant differences in second-
year utilization and costs for VHA-covered community care. There
were also no significant differences in VHA utilization or costs for
Veterans older than 65 years old or those more frail and function-
ally impaired (JFI 26), unlike the GRACE study,** although there
was a small but insignificant decrease in outpatient encounters
among PIM patients age < 65 relative to older patients. Overall,
the intervention was cost-neutral, even after accounting for costs
of encounters with the intensive management team.

There are several reasons why we may not have observed any
overall changes in health care utilization or costs among the patients
who were assigned to the intervention. First, our results may be
diluted, since our analysis includes all patients assigned to intensive
management, regardless of whether they received the intervention.
Not all patients assigned to the intervention group received intensive
case management services, similar to other intensive management
programs.®! Because the PIM teams only contacted the patients who
might benefit the most from their services, 41% of the patients
assigned to the intervention did not receive any services, while 41%
received three or more services.

Furthermore, the high-risk patient population is heterogeneous.3233
It includes vulnerable older adults, patients with housing instability;
patients with serious mental illnesses; patients with active substance use,
and patients with terminal diagnoses at the end of their life. For many of
these, the VHA has existing programs to provide needed services. In addi-
tion to clinical subgroups, the literature has hypothesized that subgroups
of high-risk patients can be also identified through utilization clusters,3*
quality of life,®> and trajectory subgroups.2® These different phenotypes
of high-risk patients may require specialized services or a more tailored
approach, so a general program such as PIM may not be able to impact
outcomes for a heterogeneous high-risk patient population. Programs
that focus on a smaller subset of patients who may benefit, such as the
VHA home-based primary care program, may be more likely to yield cost
savings.3¢38

Lastly, another potential explanation is that the targeted out-
comes of decreased inpatient utilization may not be modifiable in the
short-term for many high-risk patients.>*** For instance, increased
outpatient utilization could actually be appropriate based on the
patient's context; PIM could have improved quality by addressing
underutilization. A previous VHA case management study*? found
that hospitalized Veterans with a chronic medical condition not

assigned to primary care were more likely to have increased

readmissions with increased primary care services. In our study, we
found that teams tended to select patients who were not already
engaged in the VHA (data not published). Patients assigned to the
intensive case management group had sustained increased outpatient
engagement with primary care and mental health, which may be desir-
able for an integrated delivery system, such as the VHA, even if it
does not reduce costs.

OQutcomes in addition to decreased inpatient utilization may be
desirable. We also found that intensive management had a modestly
positive effect on patient experience outcomes, including trust and
perceived care coordination.*® Qualitative studies performed as part
of this evaluation also found that patients who received intensive
management services reported improved quality of care® and behav-
ior changes, such as increased medication adherence and eating a
healthy diet.”*? These findings suggest that intensive management
might benefit patient experience in ways that could influence long-
term engagement with health care and quality of care, even if short-
term utilization is not affected.

Since the VHA Primary care Intensive Management demonstra-
tion's end in September 2018, the demonstration has provided the
VHA with lessons to incorporate into patient-centered medical
homes. Most high-risk Veterans are already managed in general pri-
mary care,** so building on care in existing medical homes to provide
case management functions may be feasible.*> The VHA Office of Pri-
mary Care leadership acknowledges that providing intensive case
management services, such as risk stratification, comprehensive
assessment, and transitional care management, in addition to routine
primary care and panel management within patient-centered medical
homes will be challenging. Other practices in the Comprehensive Pri-

4647 and those described in a policy

mary Care Plus Medicare program
report for the Robert Wood Johnson Foundation*® have also found
similar challenges with performing case management in addition to
routine primary care and panel management. Rather than relying on
the teamlet, which consists of the primary care provider, registered
nurse, licensed vocational nurse, and clerk, the VHA can leverage the
entire patient-centered medical home's interdisciplinary team (which
ideally includes a social worker, integrated mental health provider,
pharmacist, and dietitian) to assess and develop treatment plans for
the few high-risk patients who may need more services beyond what
the typical medical home provides. To further equip primary care staff
in their management of high-risk patients, the VHA will develop an
internal repository of tools useful for high-risk patient management
that can be quickly and easily accessed by primary care staff. The
VHA also plans to organize its nurse and social work case managers in
specialty care (eg, housing services, congestive heart failure, trans-
plant services, mental health) to support high-risk patients and to
reduce duplication of case management efforts.

Limitations of this study include that the evaluation took place in
the VHA setting, which may not be generalizable to health care sys-
tems that do not offer patient-centered medical homes or to fee-for-
service health care settings that may incentivize increased outpatient/
inpatient utilization.*? In addition, while VHA enrollees have higher

rates of psychosocial conditions than non-VHA populations,*”>° high
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psychosocial condition rates are typical for high-risk patients in most
care systems. Our study, however, was designed specifically to inform
VHA primary care operations and policy and may have implications
for any large system that intends to implement similar intensive case
management programs for high-risk patients who also have multiple
chronic conditions. Lastly, although our study was rigorously designed
to avoid regression to the mean,! the benefits of the intervention
could have been masked by including patients who were randomly
assigned to the intervention but did not receive the intervention in
our analysis.

In conclusion, the VHA found that offering an intensive case
management program in addition to routine primary care services
for multimorbid patients at the highest risk for hospitalizations
increased outpatient utilization during the second year of imple-
mentation; however, it did not significantly decrease inpatient utili-
zation or health care costs, even when taking VHA-covered
community care costs into account. Given the resources required
to implement these intensive case management programs, the VHA
plans to incorporate lessons learned from this study to further
strengthen primary care's foundation of patient-centered medical
homes. Future VHA evaluations will study the population effects
of incorporating intensive case management services for patients
with multiple chronic conditions into patient-centered medical
home practices.
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