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Historical perspective 

Florence Nightingale 

ÁñIt may seem a strange principle to enunciate as the very first 

requirement in a hospital that it should do the sick no harmò  

ÁChapter Hospital statistics, 1863  Notes on Hospitals 

Her dream on hospital statistics; 

ñenabling us to ascertain the mortality in different hospitals, as well as 

from different diseases and in different districts of the same country and 

improve the treatment and management of the sick and maimed poorò 

. 

Avedis Donabedian  

 



Hospital performance; Quality and Safety  

ÁTransparency and accountability of delivered care using performance 

indicators 

 

ÁPerformance indicators as a basis for  

Ápublic accountability 

Áexternal assessment 

Ásupervision and purchase 

Ásupporting patient choice 

Áinternal management control 

Áquality improvement 

 



Issues associated with  performance measure 

ÁDefinition of the concepts  

ÁQuality of the data  

ÁGaming 

 

Á Influence of confounding factors in comparing hospitals 

Árandom variation 

Ácase mix 

ÁQuality improvement 

 

Aim of this research 

Evaluating the use of outcome and process indicators in comparing 

hospitals and in improving the quality of hospital care 



Project and Methods 

Rankability 

1. Hospital comparison 

ÁRandom variation, outcome indicators Dutch Inspectorate 

ÁGraphical displays random variation 

ÁRankability 

ÁVariation within the hospital 

ÁVariation between the hospitals 

ÁCase mix, data on surgical site infections 

2. Process outcome relation 

ÁPressure ulcers and quality of prevention; audit case control study 

3. Actionability; Improving quality 

ÁDoor-to-needle time in Stroke patients; interrupted time series analysis 

ÁImproving pressure ulcer prevention; interrupted time series design 
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Random variation 

Å lack of differences in 

outcome 

Åsmall numbers in patiënt 

population 

Å rare outcome 

van Dishoeck, A. M., Looman, C. W., van der Wilden-van Lier, E. C., Mackenbach, J. P.,  

Steyerberg, E. W. (2011). BMJ Qual Saf, 20(8), 651-657.  



Case mix 

van Dishoeck, A. M., Koek, M. B., Steyerberg, E. W., van Benthem, B. H., Vos, 

M. C., & Lingsma, H. F. (2013).. Br J Surg, 100(5), 628-636;  



Observed 

differences 

between hospitals 

Random 

variation 

Adjusted differences 

between  hospitals 

Case mix 

Adjusted differences 

between hospitals 

Definition and 

registration 

differences 

Unmeasured 

case mix 

variables 

Quality of care 

van Dishoeck, A. M., 

Lingsma, H. F., Mackenbach, 

J. P., & Steyerberg, E. W. 

(2011). BMJ Qual Saf, 20(10), 

869-874 

Comparing hospital performance without indication of 

uncertainty and without correction for patient factors is 

impossible 

Summarizing comparing hospitals 



Process-outcome relation 

ÁPressure Ulcer prevalence; a case control study 

Assessment of the care process with 9 criteria
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Quality score 

0 No suboptimal factors have been identified 

1 One or more suboptimal factors have been identified, but is unlikely to 

have failed to prevent pressure ulcer of this patient 

2 One or more suboptimal factors have been identified, and possibly 

have failed to prevent pressure ulcer of this patient 

3 One or more suboptimal factors have been identified, and is likely to 

have failed to prevent pressure ulcer of this patient 
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Conditional logistic regression analysis 

PU- Pressure Ulcer  

Univariable Multivariable 

Variables OR CI p-value OR CI p-value 

Quality score 2.0 1.3-3.1 0.001 1.9 1.1-3.3 0.032 

PU risk score 1.3 1.2-1.5 <0.001 1.3 1.1-1.5 0.018 

Illness type (benign/malign) 3.3 1.2-9.3 0.014 4.3 0.9-20.1 0.067 

Care needs before admission 2.6 1.2-5.6 0.014 2.3 0.7-7.1 0.15 

Number of care problems 1.6 1.2-2.1 0.003 1.2 0.8-1.8 0.34 

Age per decade  1.6 1.2-2.0 0.001 1.2 0.8-1.7 0.51 

IC admission during stay 3.9 1.4-11 0.011 1.4 0.3-6.7 0.71 

van Dishoeck, A. M., Looman, C. W., Steyerberg, E. W., Halfens, R. 

J., & Mackenbach, J. P. (2016). J Adv Nurs.  



Improving quality 

ÁAcute care in stroke patients; door-to needle time 

 Database 

Erasmus Stroke 

Registry 

van Dishoeck, A. M., Dippel, D. W., Dirks, M., 

Looman, C. M., Mackenbach, J. P., & Steyerberg, 

E. (2014). Cerebrovascular Diseases Extra(4), 149-

155 



Improving Quality of Care 

ÁSegmented regression analysis of an interrupted time series 

ÁPressure ulcer prevention; outcome indicator 

 

Data Erasmus 

MC University 

Medical Centre 
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Improving Quality of Care 

ÁPressure ulcer prevention; process indicator 

 

Data Erasmus MC 

University Medical 

Centre 

65,1% 

46,2% 

18,4% 

91,7% 

94,4% 

54,3% 

84,2% 

97,1% 

% risk assessment

Conclusion; For internal quality improvement, process indicators 

seem to be more informative than outcome indicators. 
van Dishoeck, A. M., Steyerberg, E., van Lanschot, J. 

J. B., Hovius, S. E. R., & Mackenbach, J. P. (2016). to 

be submitted. 



Conclusion 

ÁWe must be aware that a performance indicator may offer an uncertain 

signal on quality and is by no means an absolute measure 

 

ÁNursing leadership; Measuring what Matters  

  

 

Wong, C. A., Cummings, G. G., & Ducharme, L. (2013). The relationship between 

nursing leadership and patient outcomes: a systematic review update. J Nurs 

Manag, 21(5), 709-724.  
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The professional nursing work environment: the 

experience of Dutch nurses in a university 

hospital  


