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Background: Prolonged length of stay (LOS) is associated with
worse quality outcomes, poor patient satisfaction, and negative
financial performance for hospitals. Geographic cohorting of provider
teams and their patients could improve LOS, readmissions, and other
quality metrics. Many prior studies of geographic cohorting have
shown no beneficial effect on these metrics. In 2021, we
implemented a bundled intervention of geographic cohorting of
patients and providers with structured multidisciplinary rounds
(MDR) and additional case management (CM) support. We report
the estimated effect on LOS, readmissions, estimated discharge date
(EDD) accuracy, and discharge timing.

Methods: Quality Improvement Study at one academic hospital
April to September 2021 evaluating geographic localization of adult
hospital medicine inpatients and providers on a single unit, with twice
daily MDRs and additional CM support. Comparison groups were
same unit historical control (October 2020-March 2021) and
concurrent control (2 other similar medicine units) (Table 1). Patients
were cared for by non-teaching hospitalist teams comprised of MD
and APP providers. Primary outcomes were hospital LOS and 30-day
health system readmission. Secondary outcomes were accuracy of
estimated discharge date (EDD) and discharge time of day.
Propensity score weighting was used to balance sociodemographic
and clinical characteristics between arms. LOS was analyzed using
accelerated failure time models. Rates of 30-day hospital readmission
were analyzed using Cox proportional hazard models. Accuracy of
EDD was analyzed using log-binomial risk models. Time of day was
analyzed using linear regression.

Results: Our study included 1594 discharge encounters, 725
discharges from the intervention unit during the study time period,
503 from the concurrent control, and 366 from the historical control.
Median LOS was shorter for patients in the intervention group (4.8
days) as compared to the concurrent control (5.6 days), or the historic
control (5.7 days). By event time analysis, LOS was 16% shorter in the
intervention groups than both controls (event time ratio (ETR)=0.83,
95% Cl: 0.75 - 0.92 for historical control; ETR=0.84, 95% Cl: 0.77 -
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0.92 for concurrent control) (Table 2). 30-day readmission rates were
similar between the intervention and historical control (HR=0.99,
95% Cl: 0.71 - 1.40), and lower than the concurrent control (16.5%
vs 20.3%, HR=0.73, 95% CI: 0.55 - 0.97). The EDD was not
significantly different between groups. There was little evidence of a
difference in time of day of discharge. Patients with an ICU stay had a
significantly increased odds of being in the intervention arm vs the
control groups.

Conclusions: On a single general medicine unit with non-
resident providers, a bundled intervention of geographic cohort-
ing, in addition to structured multidisciplinary rounds and
additional CM support resulted in shorter LOS when compared
to both historic and concurrent control groups. Readmissions
were also lower in the intervention cohort as compared to the
concurrent control. Due to improved hospital throughput and
patient flow practices, this unit received an increased number of
ICU transfers. The significant improvement in LOS on this unit has
led to expansion of geographic cohorting and multidisciplinary
rounds to resident teaching teams as well as other units in our
health system.
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Table 1. Baseline Characteristics of Analytic Sample by Cohort

Historical  Concurrent .
Intervention Total
Control Control

(N =366) (N =503) (N =1725) (N =1594)

Age at discharge (years)
Mean (SD)
Median (Q1, Q3)

50.47 (18.83) 58.67 (19.88) 59.40 (18.21) 59.19 (18.88)
61.0(450, 61.0(43.0, 61.0(460,  61.0(45.0,
74.0) 74.0) 73.0) 74.0)

Gender, N (%)
Female 185 (50.5%) 260 (51.7%) 363 (50.1%) 808 (50.7%)
5%)

Male 181 (49.5% 243 (48.3%) 361 (49.9%) 785 (49.3%)
Race. N (%)

Black 159 (43.4%) 240 (47.7%) 288 (39.7%) 687 (43.1%)

White 177 (48.4%) 225 (44.7%) 383 (52.8%) 785 (49.2%)

Other 19 (5.2%) 30 (6.0%) 45 (6.2%) 94 (5.9%)

Refused/Not reported 11 (3.0%) 8 (1.6%) 9 (1.2%) 28 (1.8%)
Ethnicity, N (%)

Hispanic 17 (4.6%) 18 (3.6%) 25 (3.4%) 60 (3.8%)

Non-Hispanic 337(92.1%) 473 (94.0%) 681 (93.9%) 1491 (93.5%)

Refused/Not reported 12 (3.3%) 12 (2.4%) 19 (2.6%) 43 (2.7%)
MSDRG Weight

Mean (SD) 1.87 (1.87) 1.86 (2.26) 1.71 (1.36) 1.79 (1.80)

Median (Q1, Q3)
Time spent in ICU (hours)

Mean (SD)

Median (Q1. Q3)
Died (inpatient), N (%)

No

14(0.9,19) 13(09.19) 14(0.9,1.9) 14(0.9,1.9)

27.88 (94.82) 25.38 (118.63) 32.64 (93.36) 29.26 (102.30)
0.0 (0.0,0.0) 0.0(0.0,0.0) 0.0(0.0,25.5) 0.0 (0.0, 0.0)

361 (98.6%) 495 (98.4%) 717 (98.9%) 1573 (98.7%)

Yes 5(14%) 8 (1.6%) 8(1.1%) 21(1.3%)
Died within 30 days, N (%)

No 362 (98.9%) 497 (98.8%) 718(99.0%) 1577 (98.9%)

Yes 4(1.1%) 6(1.2%) 7(1.0%) 17(1.1%)
Discharge disposition, N (%)

Home 268 (73.2%) 364 (72.4%) 545(75.2%) 1177 (73.8%)

Skilled nursing facility 62(16.9%)  88(17.5%) 119(16.4%) 269 (16.9%)

Other 36 (9.8%) 51 (10.1%) 61 (8.4%) 148 (9.3%)
Abbreviations: SD=Standard Deviation, Q=Quarter, N=Number, MSDRG= Medicare Severity Diagnosis Related
Groups,

Baseline Characteristics
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Table 2. Weighted! mean outcomes and regression estimates? with 95% confidence intervals, by control type

Weighted sample summaries by arm

Weighted regression estimates

Outcome Historical Control Concurrent Control Intervention Historical Control  Concurrent Control
Primary outcomes
Length of stay (days, Event time ratio Event time ratio
(95%CD) (95%CD
Mean (SD) 122(224) 10.9(19.7) 7.8(104) 0.83 (0.75,0.92) 0.84(0.77,0.92)
Median (IQR) 3.7(35,11.9 5.6(3.5,104) 4.8(2.9.8.6)
Discharged alive (%) 98.6% 98.5% 99.1%
Length of stay (censored at 95th percentile) Event time ratio Event time ratio
(95%CD) (95%CD
Mean (SD) 93(8.7 8.7(8.1) 7.2(6.6) 0.84(0.76,0.93) 0.84 (0.77,0.92)
Median (IQR) 3.7(35.12.0) 5.6(3.5.104) 4.8(2.9.8.6)
Days to readmission (30-day endpoint)® Hazard ratio Hazard ratio
(95%CD) (95%CD
Mean (SD) 153@8.7) 145(84) 14.7(8.0) 0.99 (0.71,1.40) 0.73 (0.55,0.97)
Median (IQR) 13.2 (88229 124 (8.2,21.8) 144 (7.9.21.5)
Readmitted within 30 days (%) 13.7% 20.3% 15.6%
Days to death post-discharge (within 30- Hazard ratio Hazard ratio
days) (95%CD) (95%CD
Mean (SD) 13.9(10.6) 104(7.9) 12.6 (9.0) 0.51(0.28,0.57) 0.60 (0.31,1.09)
Median (IQR) 14.8 (4.0.22.0) 8.7(29,13.7) 13.0(3.0,19.8)
Death post-discharge (within 30-days) (%) 6.4% 5.1% 3.0%
Risk Ratio Risk Ratio
(95%CD) (95%CD

Estimated discharge date accurate (%)*

56.3% 61.7% 62.2% 1.10(0.99,1.23)

1.01 (0.92,1.11)

Hours from last EDD update to discharge

Mean (SD) 35.7(194 33.8(15.7) 339(17.2)
Median (IQR) 28.8(25.7.32.8) 28.4(25.831.7) 27.9(24.532.5)
Time of day of discharge® Mean estimate Mean estimate
(95% CI) (95% CD
Mean (SDY) 02:41 PMQ2.7) 02:32 PM (2.5) 02:29 PM (2.9) -11.9(-33.1,10.5) -3.7(-23.3,14.6)
Median (IQR) 02:50 PM 02:29 PM 02:22 PM
(12:43PM.04:34 PM)  (12:39 PM04:19PM)  (12:11 PM.04:30 PM)

'Overlap weights used to weight sample means, proportions, and regression estimates.
“Event time ratios estimated with accelerated failure time models (loglogistic distribution), hazard ratios with Cox proportional hazards models, risk ratios with binomial
models (log link), and mean estimates with linear regression. All 95% confidence intervals calculated using percentile intervals generated using cluster bootstrapping
‘Outcomes prespecified as main outcomes of interest, all others meant to provide additional information and/or context
Abbreviations: SD=Standard Deviation, IQR= Interquartile Range, EDD=Estimated Discharge Date

d ‘TS ‘€202 '909SESST

s/7sdny wouy

35UBD1 7 SUOLILLIOD dAIIER1D 3|cedl [dde ayy Aq pautanoh afe sajolire YO ‘98N JOo Sa|nJ 1oy Areiqi] 3UIUQ 431N UO (SUONIPUOD-pUR-SWBYWO" A3 | IM ARIq Ul UO//SANL) SUORIPUOD PUe SWS | Ul 88S *[£202/70/0T] U0 ARiqiTauliuo AB|IM * sateiql AseAIUN ana - Bybe|eo pired AQ 060ET WY (/Z00T OT/I0P/W00 A8 | 1M A%eiq U1 JUO'SUC



