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Patient Safety 
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Patient Safety 
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Direct and Indirect Effects in a Causal Model 

In this example, there are numerous direct and indirect effects between the indepen-
dent variables (Xs) and the dependent variable (Y). For example, X1 and X4 both have 
direct effects on Y, plus there is an indirect effect due to the interaction of X1 and X4 

conjointly on Y. 

R1 Age 

X1 

Patient assessment 
score (could be health 
outcomes, functional 
status or satisfaction) 

RYGender 

R2 X2 Y 

X3 

R= residuals or error 
terms representing the 
effects of variables not 
included in the model 

R3 

X4 

X5 

R4 

R5 

Time 1 Time 2 Time 3 

Current 
health status 

Coordination 
of care 

Communication 
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�b������������������������g—�����
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����������g������������������g������
������������������g���z��������A�����-
��������������������������g���������
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Key Aspects of Performance Measurement by Type 

Aspect Accountability Research Improvement 

Measurement Aim 
Comparison, choice, 
reassurance, spur for change 

New knowledge Improvement of care 

Measurement Methods 

Test observability 

No test, evaluate current 
performance 

Test blinded or controlled Test observable 

Bias 
Measure and adjust to reduce 
bias 

Design to eliminate bias Accept consistent bias 

Sample size 
Obtain 100% of available, 
relevant data 

“Just in case” data 
“Just enough” data, small 
sequential samples 

Flexibility of 
hypothesis 

No hypothesis Fixed hypothesis 
Hypothesis is Ÿexible; it 
changes as learning takes place 

Testing strategy No tests One large test Sequential tests 

Determining if a change 
is an improvement 

No change focus 
Hypothesis, statistical test 
(t-test, F-test, chi-square) with 
p-values 

Run charts or Shewhart control 
charts (use statistical process 
control methods) 

Conÿdentiality of 
the data 

Data available for public  
consumption and review 

Research subjects’ 
identities protected 

Data used only by those in-
volved with improvement 
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