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Kapazitat (Wirtschaft)

Kapazitat (englisch ,capacity”) ist in der Volkswirtschaftslehre und Betriebswirtschaftslehre die maximal dem

Produktionsprozess in einem bestimmten Zeitraum zur Verfugung stehende Anzahl an Personal, Maschinen,

Werkzeugen und Raumen.
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2.1 Kapazitaten der einzelnen Produktionsfaktoren
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“Production capacity is defined as the maximum that
can be produced by a production unit with fixed and
variable inputs for a given period and provided that

the availability of variable factors of production is not

. )
reStrlCted- Johansen, 1968

1.
Arfa, C., Leleu, H., Goaied, M. & Van Mosseveld, C. Measuring the Capacity Utilization of Public District Hospitals in Tunisia: Using Dual Data Envelopment Analysis Approach.
Int J Health Policy Manag 6,9-18 (2016).



OECD Indikatoren

Krankenhausbetten:

 "alle Betten, die regelmalig bereit gehalten werden und mit Personal
besetzt sind”

e "sofort einsatzbereit”

* Allgemeine Krankenhauser, Krankenhauser fur psychische
Erkrankungen sowie andere Spezialkrankenhauser.

» [angzeitpflegeeinrichtungen sind ausgeschlossen.

OECD (2021), Health at a Glance 2021: OECD Indicators, OECD Publishing, Paris, https://doi.org/10.1787/ae3016b9-en
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Spitalbetten/1000 Bewohner 2009 -2019
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OECD Indikatoren

Belegungsrate (Kapazitatsauslastung):
 Fdr alle kurativen (Akut-)betten

* Die Anzahl der Krankenhaustage getelilt durch die Anzahl der
verfugbaren Betten fur die Versorgung (multipliziert mit 365).

OECD (2021), Health at a Glance 2021: OECD Indicators, OECD Publishing, Paris, https://doi.org/10.1787/ae3016b9-en
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Bettenauslastung in %: 2009 -2019
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Warum ist Kapazitatsauslastung interessant?

o Kapazitat und ihre Auslastung sind Schllsselzahlen fur die
Ressourcenplanung

* Finanzieller Druck auf die Gesundheitssysteme lasst nur begrenzten
Spielraum far mehr Mittel

* Personalknappheit wird anhalten (demografischer Wandel, Abwanderung
von Fachkraften)

» \ertellung der Ressourcen und Aufrechterhaltung der Kapazitat sind
zentrale Herausforderungen

e VerknUpfung mit Ergebnissen zeigt Grenzen der Kapazitat auf

9
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By Flemming Madsen, Steen Ladelund, and Allan Linneberg

Mortality In Denmark

High Levels Of Bed Occupancy
Associated With Increased
Inpatient And Thirty-Day Hospital
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Bisherige Literatur
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Was bedeutet das?
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JOURNAL OF MEDICAL INTERNET RESEARCH Sharma et al

Original Paper

Variation of Daily Care Demand in Swiss General Hospitals:

Longitudinal Study on Capacity Utilization, Patient Turnover and
Clinical Complexity Levels

Narayan Sharma', MSc; René Schwendimann'?, PhD; Olga Endrich’, MD; Dietmar Ausserhofer'**, PhD; Michael
Simon'”, PhD

'nstitute of Nursing Science, Department of Public Health, Faculty of Medicine, University of Basel, Basel, Switzerland
’Patient Safety Office, University Hospital Basel, Basel, Switzerland

3Directorate of Medicine, Inselspital University Hospital Bern, Bern, Switzerland

4College of Health-Care Professions Claudiana, Bozen, Italy

5Nursing Research Unit, Inselspital University Hospital Bern, Bern, Switzerland

https://www.jmir.org/2021/8/e27163
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Datenquelle: BfS, Entlassungsdaten

-

.

Total national inpatient cases for 1
year in Switzerland (281 hospitals)
N=1,468,245

N

J

Keep all general hospitals

All special hospitals
(253,370)

v

* - Psychiatric
- Rehabilitation
- Other special clinics (pediatric,

1,214,875 1npatient cases
(102 hospitals)

gynecology, surgical, etc)

Total inpatients by hospital
type during a study year

Discharged inpatients
during a study year

;

1,198,496
inpatient cases

General hospitals Number of | Inpatients
(hospital types) hospitals

University hospitals b 236,649
Tertiary care hospitals 39 725,317
Large basic hospitals 15 110,638
Medium basic hospitals 27 124,579
Small basic hospitals 16 17,692

https://www.jmir.org/2021/8/e27163
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Tgl. Bettenauslastung & Komplexitat

npat: 1.2 MiO, nh()sp: 102

Table 1. Daily capacity utilization, patient turnover, and patient clinical complexity level per hospital, by hospital type, from the 1-year patient population.

Hospital type (median®)  Capacity utilization (%) Patient turnover’ (%) Patient clinical complexity level (0-4%)

Mean (SD) 95% CI Min-max® Mean (SD) 95% CI  Min-max Mean (SD) 95% CI  Min-max
University hospitals (988)| 87.7 (7.7) | 87.3-88.0 55.8-100.0

22.1-22.8 5.7-38.7 2.06 (0.2) { 2.05-2.07 0.81-2.57

Tertiary care hospitals 78.7 (10.2)] 78.5-78.9 27.3-100.0
(298)

28.6-28.9 2.7-54.6 1.78 (0.3) | 1.78-1.79 0.42-2.75

Large basic hospitals (120)) 71.3 (13.4)} 70.9-71.6 13.1-100.0 32.4-32.9 0.0-75.4 1.46 (0.4) | 1.45-1.47 0.09-2.50

Medium basic hospitals 65.3 (15.2)) 65.0-65.6 5.9-100.0 34.5 (10. 34.3-34.7 0.0-109.1 1.26 (0.6) | 1.25-1.27 0.00-2.93
(71)

Small basic hospitals (19) | 57.8 (22.2)} 57.3-58.4 1.7-100.0 243 (22.4) 23.8-24.9 0.0-200.0 1.65(0.8) § 1.63-1.67 0.00-4.00

https://www_jmir_org/QOQ1 /8/e27163 14 Universitit Basel, Department Public Health | PFLEGEWISSENSCHAFT



Schwankungen Bettenauslastung
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Kausalzusammenhange und
Beobachtungsdaten




Klare Perspektive auf die Expositionsvariable
(Kapazitatsauslastung):

Konsistenz: Die Exposition muss klar definiert sein. Die Daten repriasentieren
alle Versionen der Expositionsvariablen.

Austauschbarkeit: Die Wahrscheinlichkeit, verschiedenen Versionen der
Exposition ausgesetzt zu sein, wird durch gemessene Variablen erklart.

Positivitat: Die Wahrscheinlichkeit, einer beliebigen Art der Exposition
ausgesetzt zu sein, dart nicht gleich Null sein.

Hernan, Miguel A., and James M. Robins. 2020. “Causal Inference: What If.” Boca Raton: Chapman & Hall/ CRC
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Klare Perspektive auf die Expositionsvariable
(Kapazitatsauslastung):

Konsistenz: Die Exposition muss klar definiert sein. Die Daten repriasentieren
alle Versionen der Expositionsvariablen.

Bsp: Aggregation.

Austauschbarkeit: Die Wahrscheinlichkeit, verschiedenen Versionen der
Exposition ausgesetzt zu sein, wird durch gemessene Variablen erklart.

Bsp: Schweregrad der Patienten bei der Autnahme.

Positivitat: Die Wahrscheinlichkeit, einer beliebigen Art der Exposition
ausgesetzt zu sein, dart nicht gleich Null sein.

Bsp: Maximalauslastung, die nicht erreicht wird.

Hernan, Miguel A., and James M. Robins. 2020. “Causal Inference: What If.” Boca Raton: Chapman & Hall/ CRC
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Time-varying DAG

Disease severity (PCCL1)




Time-varying DAG
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Time-varying DAG
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Time-varying DAG
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Fixed covariates (C)
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Sharma et al. BMC Health Services Research ~ (2022) 22:1551 ’
https://doi.org/10.1186/512913-022-08950-y BMC Health Services Research

: : : ®
The effect of time-varying capacity oy

utilization on 14-day in-hospital mortality:
a retrospective longitudinal study in Swiss
general hospitals

Narayan Sharma'®, Giusi Moffa’®, René Schwendimann'”®, Olga Endrich?®, Dietmar Ausserhofer'”® and
Michael Simon' ®

Abstract

Background: High bed-occupancy (capacity utilization) rates are commonly thought to increase in-hospital mortal-
ity; however, little evidence supports a causal relationship between the two. This observational study aimed to assess
three time-varying covariates—capacity utilization, patient turnover and clinical complexity level— and to estimate
causal effect of time-varying high capacity utilization on 14 day in-hospital mortality.

Methods: This retrospective population-based analysis was based on routine administrative data (n=1,152,506 inpa-
tient cases) of 102 Swiss general hospitals. Considering the longitudinal nature of the problem from available litera-
ture and expert knowledge, we represented the underlying data generating mechanism as a directed acyclic graph.
To adjust for patient turnover and patient clinical complexity levels as time-varying confounders, we fitted a marginal
structure model (MSM) that used inverse probability of treatment weights (IPTWs) for high and low capacity utiliza-
tion. We also adjusted for patient age and sex, weekdays-vs-weekend, comorbidity weight, and hospital type.

https://doi.org/10.1186/s12913-022-08950-y

19 University of Basel, Department Public Health | Nursing Science
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Wo liegt die Grenze? 92.5% vs. variabel

Kuntz et al.
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L Grundversorgung 77.4% to 90.9% —

Kantonsspitals 81.4% to 93.5%

Universitatsspital 92.8% to 95.9%
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Effekt Kapazitatsauslastung auf die Sterblichkeit

Under Review

Without IPTW With IPTW (MSM)
Estimate p-value Odds Ratio Estimate p-value Causal Odds
(95% CI) Ratio (95% CI)

Daily exposure to
Capacity Utilization
- Below 85t Reference 1 Reference 1

percentile
- 85t percentile and  0.012 <0.05" 0.016 <0.001™

above (1.00 to 1.02) (1.01 to 1.03)
Other adjusted variables
Weekdays
- Weekday Reference Reference
- Weekend 0.091 <0.001™ 1.10 0.088 <0.001™ 1.09

(1.06 to 1.13) (1.05 to 1.13)

Hospital types
- University (level 1) Reference 1 Reference 1
- Tertiary care (level 0.020 0.312 1.02 0.022 0.25 1.02

2) (0.98 to 1.06) (0.98 to 1.06)
- Large basic (level  -0.148 <0.001™  0.86 -0.141 <0.001™  0.87

3) (0.80 to 0.92) (0.81 to 0.93)
- Medium basic -0.115 <0.001™ 0.89 -0.121 <0.001™  0.89

(level 4) (0.83 to 0.95) (0.83 to 0.95)
- Small basic (level  0.219 <0.001™ 1.24 0.512 <0.001™ 1.67

D) (1.12 to 1.38) (1.46 to 1.90)

21
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Personalausstattung?

International Journal of Nursing Studies 120 (2021) 103950

The association between nurse staf

International Journal of Nursing Studies

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/ijns

shift-level retrospective longitudinal study

Sarah N. Musy®P, Olga Endrich®‘, Alexander B. Leichtle %¢, Peter Griffiths"#",

Christos T. Nakas®!, Michael Simon®"*

10.1016/j1jnurstu.2021.103950

Ing and inpatient mortality: A

'r('l"ﬂ}“éin“g Studies

()

Check for
updates

Haematology & Oncology

100 -

75

50 1

25 1

8.7%

82.2%

9.2%

13.3%

80.7%

6%

8.4%

74.4%

17.3%

Shift
RN Low
High
LPN Low
High
Other Low

Empty Cell High

Coefficients [95% CI]

1.10 [1.07-1.13]
0.91 [0.89-0.93]
0.99 [0.96-1.01]
0.97 [0.96-0.99]
1.04 [1.03-1.06]

1.03 [1.01-1.04]

P value

< 0.001

<0.001

0.235

<0.001

<0.001

0.004

Difference in odds
of death

10%

-8.7%

-1.5%

-2.7%

4.4%

2.6%

Rll\ls

LPNs

Otr;ers
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Ongoing Projects

Crowd Working in Switzerland (CroWiS)- An interdisciplinary analysis of temporary workers
In the nursing sector.

https://nursing.unibas.ch/de/forschung/forschungsprojekte/laufende-projekte/crowis/

Number of stalf per shift in unit1 in June
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https://nursing.unibas.ch/de/forschung/forschungsprojekte/laufende-projekte/crowis/

Fazit

Wann Auslastungsspitzen die Sterblichkeit beeinflussen ist variabel.
Praxis: Reduktion von Kapazitatsschwankungen essentiell

Kapazitatsmanagement um Kapazitatsauslastung operativ zu
beherrschen

Nachste Schritte: Zusammenfihrung von Auslastung und
Personalausstattung

Wir mussen uber Kapazitaten sprechen, um mit dem “New Normal”
des Personalmangels umgehen zu konnen.

24
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Genehmigtes Innosuisse-Flagship-Projekt
Smart Hospital — Integrated Framework, Tools & Solutions (SHIFT)

https://www.zhaw.ch/storage/hochschule/forschung/kooperationen/digital-health-lab/SHIFT-Projekt-Factsheet.pdf

:{ Studie zum kausalen Zusammenhang von Personalausstattung von
© Hebammen und Pflegepersonal auf maternale und neonatale salutogene Outcomes
q I https://mantis.nursing.unibas.ch/

I—I_‘ Schweizerischer
Nationalfonds

TA".R Nurse-sensitive events and its association with individual nurse staffing levels: an international
‘ multicenter retrospective longitudinal observational study
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