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Is a higher level of process digitalization 

associated with better process quality?

Is a higher level of process digitalization 

associated with better outcome quality?



Data | We use data from two different sources and match all 
variables on hospital site level
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Category Source Variable(s) Year(s) Description/ measurement

Process 
quality

esQS

Pre-operative waiting time before primary hip replacement surgery after 
fracture of the femur (dependent variable I) 

2020; 2021
Continuous variable between 0 and 100. Indicates a hospital’s share of 
cases that received hip replacement surgery later than 24 hours after a 
fracture of the femur.

Pre-operative waiting time before osteosynthesis surgery after fracture of the 
femur (dependent variable II) 

2020; 2021
Continuous variable between 0 and 100. Indicates a hospital’s share of 
cases that received an osteosynthesis surgery later than 24 hours after a 
fracture of the femur.

Outcome 
quality

esQS

Risk-adjusted inpatient mortality ratio of patients hospitalized for outpatient-
acquired pneumonia (dependent variable III) 

2020; 2021
Continuous variable describing a hospital’s observed to expected ratio of 
inpatient deaths of patients hospitalized for pneumonia.

Risk-adjusted ratio of inpatient cases with a new bedsore/ decubitus, excluding 
decubitus/ ulcers of level/ category 1 (dependent variable IV) 

2020; 2021
Continuous variable describing a hospital’s observed to expected ratio of 
cases developing a bedsore/ decubitus of level/ category 2 or higher 
during their hospital stay.

Digital 
maturity

Digital-
Radar

Five to seven DR-score sub-dimensions, depending on quality indicator: 
Documentation and diagnosis, decision support, access to information, 
telehealth emergency department, data management, order management, order 
and medication management, flexible working

2021

Continuous variables between 0 and 1 representing the hospital’s share 
of total points attained. For instance, a score of 0.52 for a sub-dimension 
means that a hospital attained 52% of the total score for this sub-
dimension.

Hospital 
charac-
teristics

Digital-
Radar

Hospital size measured in number of beds 2021
Four dummy variables categorizing hospitals by their number of beds 
(less than 250, 250 to 500, 501 to 700, more than 700).

Ownership 2021 Three dummy variables indicating ownership (public, private for profit, 
private not-for-profit).

Federal state 2021 Sixteen dummy variables indicating a hospital’s state.

Emergency level 2021 Four dummy variables indicating the level of emergency services and of 
the emergency department.

Teaching hospital, university hospital 2021 Dummy variable indicating whether a hospital is a teaching hospital 
training residents or not, or university medical center or not.



Data | Our sample consist of 665 to 1,566 hospitals, depending on 
the investigated indication/ treatment
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Methods | We follow a three-step explorative approach employing 
OLS linear regressions to answer our two research questions
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Second model: Sum of the DR-score sub-dimensions instead of the score for each 

relevant sub-dimension alone
2

Third model: Total DR-score instead of sub-dimensions3

1
Main model: Set of seven multivariate linear regressions for each indication/ 

treatment adding control variables, quality indicators dependent and sub-dimensions 

explanatory variables 



Descriptive results | Digital maturity between 34 and 36 points out 
of 100 – process and outcome quality on average “fairly good”
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More descriptives | High variation of both DR-score and QI values
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Kendall’s rank correlation analysis 

(1) For all four quality indicators, there are 

many hospitals with values equal to 0

(2) Most quality indicator values are below 

10 for the two process quality 

indicators and below 1.0 for the two 

outcome quality indicators, 

(3) Regarding the DR-score the vast 

majority of hospitals score between 15 

and 60 points (or even between 20 and 

55 points for the two process quality 

indicators)

(4) There is no correlation between the 

DR-score and the quality indicators, 

except for development of decubitus/ 

ulcers



Main model process quality | No association observable
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Asterisks indicate the 

significance level

*** p < 0.01

** p < 0.05

* p < 0.10



Main model outcome quality | Some significant associations but no 
clear tendency, partially counterintuitive results
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Asterisks indicate the 

significance level

*** p < 0.01

** p < 0.05

* p < 0.10



Second and third model | No association with process quality 
indicators – significant but small association with outcome quality
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Asterisks indicate the 

significance level

*** p < 0.01

** p < 0.05

* p < 0.10



Discussion and conclusion | Were all conditions for detecting a 
digitalization-quality relationship fulfilled for our study?
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Is the practical digitalization-quality match expressible with 

existing quality and digitalization measures?
2

Is the digitalization measure sensitive to detect differences 

in digitalization between hospitals?
3

1
Quality indicators and process digitalization “matched” 

correctly?

Process quality indicators 

need to be developed and 

first and foremost 

measured in a way apt to 

reflect digital optimization 

and to detect quality 

variation

Is the quality measure sensitive to detect differences in 

quality between hospitals?
4 Limitations: Self-reported 

data and COVID-19
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