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Introduction

Objectives

e Show the effect of the time of admission on the

quality of treatment

 Investigate the existence of premature discharge

Rationale
 Introduction of the DRG system
* Reductions of length of stay

RWI

ESSEN

30.10.2007



Previous literature

Empirical findings
* Worse health outcomes for admissions/discharges

during the weekend/ at night (kaiser et al. 2006, Bell and
Redelmeier 2001, Goldfrad and Rowan 2000, Arias et al. 2004)

o Staffing capacity related to health outcomes (Lang et al.
2004, Lankshear et al. 2005)

e Qutcomes depend on LOS

» Hospitals with shorter LOS have higher emergency
readmission rates (Heggestad 2002)

* In-hospital mortality risk decreases with higher average
LOS (Heggestad 2002)
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Methodological Issues

* Measures of quality of treatment
e In-hospital mortality
e emergency readmissions

e Risk adjustment

* Endogeneity of day of admission
o elective vs. emergency admissions
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Emergency Admission

o Definition: Patients in imminent danger of life, or where
danger of life is to be expected, if the fastest possible medical
treatment is not provided (Law of emergency medical
services)

— No self-selection of patients

* Hospitals must admit all emergency cases, given their capacity
and medical qualification
— No selection of patients by admitting hospitals

 |f admission of emergency patients is exogenous by days of
the week and time of the day, we can single out the effect of
quality of treatment by time of admission
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The Data

Source: Administrative patient-level data from twelve German
hospitals for the years 2004 and 2005

Health outcomes: In-hospital mortality up to 30 days after
admission, emergency readmissions up to 15 days after
hospitalization

Sample size:
— 263 823 observations
— 168 705 elective and 95 118 emergency admissions

Patient characteristics: Age, sex, insurance status, distance to
hospital

Characteristics of illness severity: Relative diagnosis weight,
PCCL, operative diagnosis, number of secondary diagnoses,
dummies for MDC, hospital and department of admission
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Descriptive Analysis
Admission and Discharge Policy
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Descriptive Analysis

Admission and Discharge of Elective Patients

Many admissions on
Mondays and many
discharges before
the weekend

Many admissions in
the morning,
discharges lagging
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Descriptive Analysis

Admission and Discharge of Emergency Patients
(

Admissions constant
throughout the week

Admissions less
variable than those
of elective patients
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Descriptive Analysis
Length of Stay

By day of admission
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Descriptive Analysis

Unadjusted in-hospital mortality rates (in %)

By day of admission® Death-to-patients ratio”
Elective Emergency Elective Emergency
patients patients patients patients

Mo-Su 1.36 3.81 0.125 0.187
Mo-Fr 1.28 374 0122 0.184
Mao 1.08 348 0.113 0.176
Tue 1.12 4.01 0.116 0.180
We 1.13 3.63 0.122 0.192
Thu 1.35 3.63 0.126 0.176
Fr 1.96 3.97 0.134 0.198
Sa 2.91 3.95 0.131 0.198
Su 1.62 4.08 0.137 0.191

MNotes:

& In-hogpital mortality within 20 daye after ad mizzion
* Number of deaths relative to patients

Relatively high mortality rates before/during the weekend
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Descriptive Analysis

Unadjusted emergency readmission rates (in %)

By day of admission By day of discharge
Elective Em ergency Elective Em ergency
patients patients patients patients

Mo-Su 0.67 1.02 0.67 1.02
Mo-Fr 0.66 1.01 0.67 0.99
Mo 0.59 1.06 0.63 1.02
Tue 0.65 0.92 0.54 0.76
We 0.69 1.10 0.06 1.30
Thu 0.75 0.98 0.73 0.96
Fr 0.73 1.03 0.75 0.97
Sa 0.91 1.22 0.69 1.17
su 0.63 0.87 0.64 1.14

Notes:

# Emercency readmizzions within 15 days after previous discharme

Higher readmission rates for before weekend admissions
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Descriptive Analysis

Unadjusted In-Hospital Mortality and Readmission Rates by time of
the day (In %)

Elective patients Emergency patients
In- . In- .
Hour Hospital Re;d;tj;:s*mn Hospital REH;ELS:]DH
Mortality * Mortality
0-24 1.36 0.67 3.97 1.02
7-18 1.31 0.70 357 1.04
18-7 1.73 0.52 4.10 1.00

Notes:
& In-hozpital mortality within 30 days after ad mizzion
# Emerzency readmigzions within 15 days after previoug digcharge

Higher mortality rates at night, lower readmission rates at night
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Descriptive Analysis

Descriptive statistics of i ndividual characteristics and main indicators of severity of illness by days of admission

Elective patients Emergency patients
Variable M e-Fr Sa-3u Meo-Fr Sa -3
MNurnber of cbservaticons 155692 12044 65241 25857
Age 50,38 2842 5275 50,60
[25.33) [21.24) [25.74) (27.11)
Fracticn of males 0,52 0,54 0,52 0,52
(0,50} (0,50} (0,50} (0,50}
Fracticn of privately insured patientz 0.0 0.0 0,05 0.0
(0.27) (0.28) (0.28) [0.28)
Distance T cm patient’s hamne
te hegpital 23.95 20,93 17.51 17.54
[55.54) [53.78) [53.65) (54.25)
Effective caze mix index 1.20 124 1.24 1.1&
[2.20]) (2.69) [2.40) [2.14)
Clinical complexity leval (POCL) 1.4& 1.20 1588 1.82
(1.61) [1.63) [1.65) [1.65)
Fracticn of cperative DE Gz 025 027 021 0.1%
(048] (0.44) (041} (0.35)
MNurnber of zecondary diagnoses R 2,54 2.14 2,50
(d.24) [5.1%) [5.63) [5.22)
Wate: Standard deviationz in parentheszesz,
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Descriptive Analysis

Causes of in-hospital mortality and emergency readmissions for
weekdays versus weekend admissions (in %)

Emergency admissions

Deaths Readmissions
Mo-Fr Sa-su Mo-Fr Sa-su

Causes Yo %o %o Yo

KD 01 Mental disorders 15.9% 1617 12.58 11.0%
D 03 Diseases of the sense organs 0. Hé 062 4 8Y 4.90
WD 04 Diseases of'the respiratory system 18.61 18.30 14.15 6.1z
WD 05 Diseases of'the curculatory system 17.12 20.43 1777 17.14
MDD 06 Diseases of the digestive system Q.05 8.0 12.74 29 80
MDC 07 Diseases of the hepatobiliary systetn an pancreas 5.44 560 2.20 2.04
D 08 Diseases of the musculoskeletal system 2. 66 2. 84 409 4.90
WD 02 Diseases of the skin and subcutaneous tissue 1.910 1.51 2.99 2.45
LD 10 Endocrine, nutritional and metabolic diseases 1776 1.95 1.58 1.22
MDD 11 Diseases of the urinary svstem 2.14 241 H.44 EEs
MDC 12 Diseases of the male genttourinary system 0.55 .35 0,24 041
WD 13 Dizeases of the female genitourinary system 1.10 098 267 1.63
WD 15 Newborn 0.07 0,00 2.04 1.22
WD 17 Hematological diseases and neoplasms 251 213 5.24 51
MDC 18E Infectious and parasitic diseases 400 255 2.52 1.23
MDC 21B Injury and poisoning 06D .44 267 082
DO 23 Symptoms, signs and ill-defined conditions 0.1 .35 1.10 1.22
Tngroupable 12.20 1276 1.26 0.41
Total numher 2902 1126 636 245
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Estimation method

 Binary dependent variables
« Above average length of stay
 In-hospital mortality
* Emergency readmission

o Two samples
» Full sample (elective and emergency admissions)
* Emergency sample only

e Main variables of interest
« weekend vs. weekday admission
 night vs. day admission

» 3 sets of explanatory variables
e S1 =Raw (Treatment on outcome)
« S52=S1 + exogenous individual characteristics

e S3=S2 + mostly endogenous severity of illness indicators and
dummies for diagnosis, department and hospital of admission
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Probit regression results

Determinants of above average LOS

Above average LOS

Py day of admission Py day of discharge
Full sample Emergency cases Full sample Emergency cases

Explanatory Coeff.  tvalie  Coeff.  tvale  Cooir  tvale o Coefftvalue
Tue 0.0 54 (630 0.081% (2,810 0026%  (3,59) 0004 (024)
We 0.081%+ (B.12) 0087 (602)  0.113%*F  [1144)  0055%*  [348)
Thu 0137%  [1523) 0,148 (B25)  0206%*%  [2061) 0086** (557
Fr 0162% (1631}  0.146% (812}  0268**  [2784)  0126%* (815
8a 0.068% (B.03)  0057% (2.44)  02311%*  {2774)  0186**  {-10.00)
Su 0,004 (037)  0032*%  {-189)  0306%*  {20321) 0234**  [-1047)
Dried in hoepital OA667F  [23.33) D557 [Z138] 04d3%%  [22.03) D530 [202d)
Male 0048%*F  (F82) 0058%*  [-614)  0048%*  [804)  0058% (6,13
Age 000Z*  {247) 0007 (671} 0002*  (2.42) 0007+ (6.60)
Aget 0.00 5%+ (7.24)  000Z*  {234) 0005 (708} 0002*  [2.28)
Privately insured ~ -0.088**  (-544)  0143%*  [£52)  0086%  [B18)  0140%*  [873)
Distance 0001%*  (3.85) 0.001 (1.55)  0001** {381 0,001 (1.28)
Distance® 0.001* (2.54) 0.001 (0307 0001* (245 0.001 (0,18
PCCL O064%  {2B02) 0075 (2125)  006d%  [28.62) 0073 (20.73)
DR weight 0041%*  {-1240)  D084*F  (1203) 0043 (112,58)  00§5%  [-12.25)
Operative DRG 00BE*F  ((10.88) 0048 (2.123)  0.105%*  [-1185) 0047 (3086
#Side diagnoses 00BS¥  {53.07)  0.0B4%  (3637) 0086 [53.86)  0.084%  (3626)
Pzeude B2
MNetez:

§ 1if peartive individual deviaticn fram the expected average length of stay from a diagheeiz accor ding to the
official DEG catalague, O ctherwize,
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Probit regression results

Weekend admission and in-hospital mortality:
FULL SAMPLE

In-h ospital mortality™
Raw Adjusted exop Adjusted endop
Explanatory Coeff. | tvalue  Coeff. | tvalue | Coeff.
¥ariables
Weekend admission 0217+ | (1591) () 2377+ {16135} 0 LR+
Male 0,085+ (7.22) 0,03 D
Age 0001 (022 0,010+
Age® 0,077+ (16.56) 0,00 G+
Privately inzsured 0035 (-1.61} (.03
Diztance 0,007 [-3.54) 0002
Diztance® 2.3 BEO04% (2.28) | 3.3 ED4**
PCCL (0,344 %+
Eelative DEG weight 0, 150%#
COperative DEG 0,001
# B1de diagnoess (0,01 Stk
Artificially ventilated 0,001 **
Pzeudo B2 0,004 0,081 0,304
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Probit regression results
In-nospital Mortality

In- Hospital Mortality

Explanatory Full sample (263754 Emergency sample (95118
Variables ohservations) ohservations)

Weekend admission 0.1830** - 0.061** -
Might admission - 0.139** - 0.010
Ilale [ Qa5+ 0.0 1%* 0.046* 0.046%
b oe 0. 010%* 0.011%* [ A0 (. (A0%**
b ge® (. Q0E** 0. O05%* -0.001 -0.001
Privately insured .03 0.029 0016 00716
Distance -0 002** -0 002%* -0.002%* -0.002%
Distance? 5.5 E-(4** 5.1 E-Qg%* 0,000~ 0.000~
PCCL () 5 ** REE N [0 281**
Eelative DEG weight S0 155w - 0%+ IR IR
Operative DEG 0001 -0 0RG** -0.037 -0.03Y
# Side diagnoses 0.015%* 0.005% 0002 0,002
Artificially ventilated 0.0071** -0 0071#** -0.0071** -0.007**
Paeudo B2 (.50 0.51 [ 2% [ 2%
Hotes: FF siznficant o 175, T signdicant af e, ~ sigrufcarnt at 10
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Probit regression results

Emergency Readmission

Emergency Headmission

Explanatory Full sample (263754 Emergency sample (95118
Varnahles observations) ohservations)

Weekend admission 0.052 - 0.010 -
Might admission - -0.057~ - -0.068--
Ahove avg. length of

stay -0.302** -0.301** -0.274** -0.276**
Ilale 00074 0002 -0.014 -0.014
&g -0.0073 -0.00% 0003 -0.003
L ge? 0001 0,000 0.001 0.001
Privately insured 0025 0025 0.013 0.011
Distance -0, 005%* -0, 005%* -0.001 -0.001
Distance® 0.0071%* 0.0071%* 0.000 0.000
PCCL (). (1 ** (1. (1 *=* 0021~ 0021~
Eelative DEG weight 0. 155%* - 155%* -0 252%* -0 252%*
Operative DE G -0.0352 0037 0.215% 0.210%
# S1de diagnoses -0, 0EE** (. 0EE** -0, 044 %** -0, 044+
Artificially ventilated -0.001 -0.001 0.000 0.000
Pseudo E2 0086 0.0%91 0.0 0.08

Motes: ¥ symticart a 195, siznaticat o S, ~ syzmhead at 1050
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Probit regression results

Selected partial effects from fully adjusted models

Full sample Emergency sample
In-hospital mortality
Partial Effect t-value Partial Effect t-value
Weekend admission 0.002279%* (10.60) 0.001508%* (3.05)
Night admission 0.001597%* (8.68) 0.000028 (0.06)
Em ergency readmissions
Weekend admission 0.000714* (2.28) 0.000161 (0.34)
Aboveaverage LOS 50036100 (1404 |-0004248%r (881
Night admission -0.000201 (0.75) -0.000249 (0.57)
Above average LOS -0.003599%* (13.99) -0.004246%* (8.81)
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Summary and Conclusion

e Mixed evidence of significance of time of admission on
quality of treatment
— In-hospital mortality significantly higher for weekend admissions

— No significance of day of admission when emergency readmission is
the outcome

— No significant effect for day vs. night admissions
 Signs of premature discharge

— Length of stay depends on day of admission and discharge

— Above average length of stay is associated with fewer emergency
readmissions

* Probably: Lower staffing capacity during the weekend might cause lower
quality of outcome, but we do not know
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