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Appendix 1: The process of the literature review 

 

 



Appendix 2: Iterative process for (further) developing the interview guideline and changing the 
analysis codes based on an example (a) as well as the type of institutions included in the 
interview rounds 1-4 (b) 

a) Iterative process for (further) developing the interview guideline and changing the analysis 
codes based on an example 

In the following, we demonstrate how we derived the interview guideline and adapted the codes 
throughout the interviews using the example requirements and documentation within the dimension 
software, data, and interoperability. We were informed by the literature study that employee 
participation in defining new software functions and defining a prioritization process of the resulting 
functions contribute to advancing requirement definition (Tom-Aba et al., 2020). We included both 
issues in the interview guide. In interview round one, these issues were supported by the interviewees. 
In interview round two, an interviewee suggested treating these two issues as separate practices, which 
led to formulating the two following practices:   

1) Employees are participating in defining new software functions, and  
 

2) The definition of a prioritization process of software functions is fostered.  

Showing these practices within the PHAMM 0.8 in interview round three led us to change the practice 
related to employee participation. One interviewee argued that “employer participation is not a goal per 
sé.” Instead, employer participation points to the “need to continually improve a dialogue between 
employees and software developers” that allows for “defining functional and non-functional 
requirements that meet the employee's expectations and needs.” In the upcoming interviews, we 
discussed the original practice and the suggestion from the interviewer. As most interviewees preferred 
the suggestions, we had enough evidence to adapt the practice for PHAMM 0.9. We used interview 
round 4 to evaluate PHAMM 0.9 and its practices. As a result of this series, we rendered the two 
practices more precise using a more active style.  

b) Type of institutions included in interview rounds 1-4 
 

 

Type of institutions included in the interviews (total 57)

Public Health Agency (39) Federal State Ministry (7) Public Health Project (4)

Public Health Institution (4) Federal Institution (3)



Appendix 3: Details on the survey 

We started the evaluation with a survey to investigate usability, completeness, and appropriate step 
width using a five-point Likert scale. Details on the survey design can be found below in the 
questionnaire. Please note that we translated the questionnaire from German into English.  

Example of the Online Questionnaire 
Completeness of dimensions 
 
A total of eight dimensions with one to five subdimensions are addressed in the PHAMM. In the sub-
dimensions, criteria are recorded along five different maturity levels (see figure below). The PHAMM aims to 
capture the digitalization of PHAs as broadly as possible. We would like to know whether the dimensions of 
the maturity model are complete and accordingly reflect all the important points that play a role in 
digitalization. 
 

 
 

 
 

 
 



Step size 
 
The PHAMM includes five maturity levels. Criteria have been specified for each level in the subdimensions. 
Certain criteria must be met to move from one level to the next. The effort required to do this reflects the step 
width of two successive levels in the PHAMM. 
 
The following figure shows an example of the step width for the dimension "Collaboration": If the criteria at 
level 0 are met, two additional criteria must be met to reach level 1. In this example, the step width reflects the 
effort required to fulfill these two criteria. 
 

 
 
 

 
 

 
 
Mechanism: When is a particular maturity level of (sub)dimension reached? 
Currently, in the maturity model, a maturity level for (sub)dimension is considered to be fulfilled when at 
least 80% of the criteria contained therein have been met. 
 
The following is an example of the dimension "Digitization strategy" / sub-dimension "Definition, 
communication and implementation" / level 2: 
 
There is a total of five criteria in this maturity level. So, four out of the five criteria must be met to fulfill the 
maturity level. 
 



 
Do you have any comments regarding the mechanism, and if so, what are they? 
Did you encounter any technical problems (e.g., a mechanism was not triggered correctly; classification for a 
particular criterion was not possible) when classifying into the maturity model? 
Please provide us with substantive feedback on the technical issues you encountered in the text box below. 

 
 
Usability of the current state of the PHAMM 

 
 

 
 



 
 

 

In a previously held workshop, we invited all 375 PHAs to participate in the survey and received 34 
responses. The results are summarized in the Table below. Usability was rated on average with 3.19 
points. Questions about usability included the comprehensiveness of the PHAMM (3.19 points on 
average; agree absolutely =5; agree not at all=1), the time required for its application (2.96 points), the 
transparency of the content (3.22 points), and the presentation of the PHAMM (3.36 points). 
Completeness was rated on average with 3.87 points ranging from 3,68 to 4.03 for the individual 
dimensions. Furthermore, participants rated whether the step width for consecutive maturity levels was 
appropriate. This step width was rated with 3,57 points on average, ranging from 3.47 to 3.75 for the 
individual dimensions. We also included qualitative questions to improve the MM. These questions 
mainly focused on asking for an explanation, and further details in case participants rated quantitative 
items, such as usability, completeness, and appropriate step width, low. Furthermore, we asked for 
remarks and comments on the mechanism to determine the as-is and to-be digital maturity and for 
potential problems that participants encountered while using the PHAMM. Based on the qualitative 
results, we recruited interviewees with potentially helpful advice for the evaluation interviews. 

 

Category Dimension / Question Mean Variance Mean 
(category) 

Completeness Digitalization Strategy 3.97 1.06 

3.57 

Employees 3.97 0.93 
Process Digitalization 3.84 0.97 
IT Security 3.97 0.74 
IT Provision 4.03 0.90 
Citizen Focus 3.81 1.16 
Cooperation 3,69 1.19 
Software, Data, Interoperability 3.68 1.09 

Step width Digitalization Strategy 3.75 0.90 

3.87 

Employees 3.53 0.95 
Process Digitalization 3.53 0.95 
IT Security 3.60 1.08 
IT Provision 3.68 1.09 
Citizen Focus 3.47 0.95 
Cooperation 3.53 1.02 
Software, Data, Interoperability 3.50 1.02 

Usability The PHAMM is easy for me to understand. 3.22 2.18 

3.19 
The classification into the PHAMM was possible 
within an appropriate time frame. 

2.96 1.86 

The PHAMM content is transparent to me. 3.22 1.72 
I find the presentation of the PHAMM appealing. 3.36 1.58 

 


