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Introduction

Objectives
• 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
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Previous literature
Empirical findings
• Worse health outcomes for admissions/discharges 

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

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

• Outcomes depend on LOS
• Hospitals with shorter LOS have higher emergency 

readmission rates (Heggestad 2002)(Heggestad 2002)

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

• Measures of quality of treatment 
• in-hospital mortality
• emergency readmissions

• Risk adjustment
• Endogeneity of day of admission

• elective vs. emergency admissions



R
he

in
is

ch
-W

es
tfä

lis
ch

es
 In

st
itu

t f
ür

 W
irt

sc
ha

fts
fo

rs
ch

un
g

530.10.2007

Emergency Admission
• 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

• If 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
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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
Unadjusted in-hospital mortality rates (in %)

Relatively high mortality rates before/during the weekend
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Descriptive Analysis
Unadjusted emergency readmission rates (in %)

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 %)

Higher mortality rates at night, lower readmission rates at night
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Descriptive Analysis
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Descriptive Analysis
Causes of in-hospital mortality and emergency readmissions for 
weekdays versus weekend admissions  (in %)
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Estimation method
• Binary dependent variables

• Above average length of stay
• In-hospital mortality 
• Emergency readmission 

• Two samples
• Full sample (elective and emergency admissions)
• Emergency sample only

• Main variables of interest
• weekend vs. weekday admission
• night vs. day admission

• 3 sets of explanatory variables
• S1 = Raw (Treatment on outcome)
• S2= S1 + exogenous individual characteristics
• 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
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Probit regression results
Weekend admission and in-hospital mortality: 
FULL SAMPLE
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Probit regression results
In-hospital Mortality
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Probit regression results
Emergency Readmission
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Probit regression results
Selected partial effects from fully adjusted models
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Summary and Conclusion
• 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


