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QualDash: Designing and evaluating an interactive dashboard to improve quality of care 

A. Introduction
The Healthcare Quality Improvement Partnership (HQIP) centrally develops and manages a programme of over 60 National Clinical Audit (NCA) projects in England each year. In addition, there are over 50 independent NCAs. The aim of the NCAs is not to just systematically measure the quality of care delivered by clinical teams and hospitals but to use those data to stimulate quality improvement. While there is evidence of positive impacts of NCAs, there is variation both within and between hospitals in the extent to which they engage with NCA data. Consequently, NCA data are underutilised and the potential for NCA data to inform quality improvement is not being realised. The aim of this study is to develop, and then evaluate, a web-based quality dashboard called QualDash for exploring NCA data. We are inviting you to evaluate a prototype of QualDash. 
Before you decide whether or not to take part in the study, please take time to read the following information carefully. Please ask us if there is anything that is not clear or if you would like more information. If you decide to take part, you are still free to withdraw without giving a reason. You can withdraw up until 48 hours after returning your completed form. All information will be safely stored at the University of Leeds for ten years from the completion of the study, after which it will be disposed of securely. 

What are you asking me to do?
Please access the QualDash prototype here: http://www.vaqua.org/qualdashv1/?audit=picanet The data presented is simulated data for the Paediatric Intensive Care Audit Network (PICANet) audit. 
Please evaluate QualDash using the heuristic evaluation sheet provided. We have supplied a task list to explore the full functionality of the QualDash prototype. Please record what time you begin undertaking the task list and the time that you complete the task list.
Once you have completed the evaluation, please return your completed form, via email to Dr Natasha Alvarado at n.alvarado@leeds.ac.uk. If you would rather print the form and complete it by hand, please send us a scanned copy of your completed form.

What are the possible benefits of taking part? 
Participating in the evaluation will mean that you have the opportunity to inform the design of QualDash, helping to ensure that QualDash is understandable and usable to its users.

Who has funded and sponsored this research study?
This research has been funded by the National Institute for Health Research Health Services and Delivery Research Programme. The sponsor is the University of Leeds. This study has been approved by the School of Healthcare Research Ethics Committee at the University of Leeds.

If you have any questions or concerns or complaints please contact:
Dr Natasha Alvarado
Research Fellow
School of Healthcare
University of Leeds
Telephone: 0113 343 1059
Email: n.alvarado@leeds.ac.uk

B. About you									
Before you begin, we would like to gather some brief information about you. 

How would you define your area of expertise? 
Human-computer interaction □ 	Visualisation □		Clinical audit □
Other (please specify): _________________

How many years have you worked in this area? _________________

C. Task List							 Time began: __ __: __ __ AM / PM
C1.	Identify the card that shows the “Mortality” metric.  

· What were the raw admission and death counts in March 2014?
· How does mortality in September compare to the same month in the previous 2 years? 
· What is the specialty case mix for the month with the highest mortality?

C2.	Identify the card that shows the “Discharges and 48 hour Readmission” metric.

· What was the number of discharges in March 2014 and what proportion of these discharges were readmitted within 48 hours?
· What was the source of admission for readmitted patient(s) in March 2014? 

C3.	Identify the card that shows the “Bed days and Extubation” metric: 

· How many invasive ventilation days occurred in the third quarter (Jul- Sep) of 2014? 
· Of these invasive ventilation events, what was the percentage of accidental extubation?  
· Adding the variable “unitdisstatus” (i.e. discharge status of patients) to this card: of patients who experienced invasive ventilation in these months (Jul-Sep) what is the percentage of patients who were subsequently deceased?

C4.	Identify the card that shows the “Dependency” metric.

· What was the most frequently encountered dependency level in December of 2014?
· What was the ethnicity of patients in this dependency level in December of 2014? 
· What was the average PIM3 Score for that month? 

End of tasks						Time finished: __ __: __ __ AM / PM



D. Heuristic Evaluation Checklist for Dashboard Visualisations					
1. Visibility of System Status
The system should always keep user informed about what is going on through appropriate feedback within reasonable time.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	1.1
	Does every screen have a title or header that describes its contents?

	· Yes
· No
· N/A
	

	1.2
	Is there a consistent icon design scheme and stylistic treatment across the system?
	· Yes
· No
· N/A
	

	1.3
	Is there visual feedback in menus or dialogue boxes about which choices are selectable?
	· Yes
· No
· N/A
	

	1.4
	Is there a clear indication of the current location?
	· Yes
· No
· N/A
	

	1.5
	Is the menu-naming terminology consistent with the users’ task domain?
	· Yes
· No
· N/A
	

	1.6
	Does the system provide visibility: that is, by looking, can the user tell the state of the system and the alternatives for action?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:

	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:



2. Match between System and the Real World
The system should speak the user’s language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order.

I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	2.1
	Are icons concrete and familiar?
	· Yes
· No
· N/A
	

	2.2
	Are the section headings and sub-sections in each screen ordered in the most logical way?
	· Yes
· No
· N/A
	

	2.3
	Is there a natural sequence to the menu choices for a data item?
	· Yes
· No
· N/A
	

	2.4
	Do the selected colours correspond to common expectations about colour codes?
	· Yes
· No
· N/A
	

	2.5
	Are the words/concepts and phrases used in each screen familiar to users?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:



3. User Control and Freedom
Users should be free to select and sequence tasks (when appropriate), rather than having the system do this for them. Users will need a clearly marked ‘emergency exit’ to leave the unwanted state without having to go through an extended dialogue. Users should make their own decisions regarding the costs of exiting current work.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	3.1
	Is there a clear exit on each document screen?
	· Yes
· No
· N/A
	

	3.2
	Are all screens accessible across the system?
	· Yes
· No
· N/A
	

	3.3
	Is there an ‘undo’ function?
	· Yes
· No
· N/A
	

	3.4
	Do users have the option of either clicking on menu items with a mouse or using a touchscreen/stylus?
	· Yes
· No
· N/A
	

	3.5
	Can users easily move forward and backward between screens?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:



4. Consistency and Standards
Users should not have to wonder whether different words, situations or actions mean the same thing.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	4.1
	Have formatting standards been followed consistently in all screens within the system?
	· Yes
· No
· N/A
	

	4.2
	Are there salient visual cues to identify the active screen?
	· Yes
· No
· N/A
	

	4.3
	Are there no more than four to seven colours and are they far apart along the visible spectrum?
	· Yes
· No
· N/A
	

	4.5
	Are names consistent, both within each tab and across the system, in position, in grammatical style and terminology?
	· Yes
· No
· N/A
	

	4.6
	Are similar procedures used to access options?
	· Yes
· No
· N/A
	

	4.7 
	Is colour coding consistent throughout the system?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


5. Recognition rather than Recall
Make objects, actions and options visible.  The user should not have to remember information from one part of the dialogue to another. Instructions for the use of the system should be visible or easily retrievable whenever appropriate.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	5.1
	Are prompts, cues and messages placed where the eye is likely to be looking on the screen?
	· Yes
· No
· N/A
	

	5.2
	Is white space used to create symmetry and lead the eye in the appropriate direction?
	· Yes
· No
· N/A
	

	5.3
	Have items been grouped into logical zones, and have headings been used to distinguish between zones?
	· Yes
· No
· N/A
	

	5.4
	Is colour highlighting used to get the user’s attention?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


6. Flexibility and Efficiency of Use
The system should offer users a number of options when it comes to finding content.  Users should be able to achieve their goals in an efficient manner.  Also reflects the means available to the users to customize the interface, to take account of their working strategies and/or habits. It reflects the capacity for the interface to adapt to users’ needs.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	6.1
	Is navigation between screens simple and visible?
	· Yes
· No
· N/A
	

	6.2
	If the system uses a pointing device, do users have the option of either clicking on fields or using a touchscreen/stylus?
	· Yes
· No
· N/A
	

	6.3
	On menus, do users have the option of either clicking directly on a menu item or using a touchscreen/stylus?
	· Yes
· No
· N/A
	

	6.4
	Do the users have the ability to control display configurations?
	· Yes
· No
· N/A
	

	6.5
	Can the users enter default or baseline ranges?
	· Yes
· No
· N/A
	

	6.6
	Can the users remove or hide unnecessary displays?
	· Yes
· No
· N/A
	

	6.7
	Can the users filter information to adjust rapidly to the focus of interest?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


7. Aesthetic and Minimalist Design/Remove the Extraneous (Ink)
Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in dialogue competes with the relevant units of information and diminishes their relative visibility. Present the largest amount of data with the least amount of ink.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	7.1
	Is only (and all) information essential to decision making displayed on the screen?
	· Yes
· No
· N/A
	

	7.2
	Have large objects, bold fonts, and simple areas been used to distinguish sections?
	· Yes
· No
· N/A
	

	7.3
	Are field labels brief, familiar and descriptive?
	· Yes
· No
· N/A
	

	7.4
	Is the visual layout well designed?
	· Yes
· No
· N/A
	

	7.5
	Are there any unnecessary data elements in each screen?
	· Yes
· No
· N/A
	

	7.6
	Is the data presented in a simple format?
	· Yes
· No
· N/A
	

	7.7
	Is there white space between color representations?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:
	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


8. Spatial Organisation
Relates to the overall layout of a visual representation and refers to how easy it is to locate an information element in the display and the distribution of elements in representations.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	8.1
	Are all information elements clear and visible?
	· Yes
· No
· N/A
	

	8.2
	Does the information follow a ‘logical’ organisation?
	· Yes
· No
· N/A
	

	8.3
	Does the information provide detail on the context and detail associated with the data element?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:

	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:



9. Information Coding
Relates to the symbols or representations used to aid perception.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	9.1
	Are symbols appropriate for the data represented?
	· Yes
· No
· N/A
	

	9.2
	Are realistic characteristics used to represent data or information elements?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:

	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


10. Orientation
Provision of support for the user to orientate them in the visualisation.
I. Please check your response for the individual items related to this usability factor:

	
#
	
Usability Factor

	
Response
	
Comments

	10.1
	Are measurement units displayed clearly?
	· Yes
· No
· N/A
	

	10.2
	Are there labels associated with each data field?
	· Yes
· No
· N/A
	

	10.3
	Can the user control the level of detail they see in a representation?
	· Yes
· No
· N/A
	

	10.4
	Can the user redo/undo their actions?
	· Yes
· No
· N/A
	



II. Please circle the overall severity rating for this usability factor:

	No Usability Problem
	Cosmetic Problem Only
	Minor Usability Problem
	Major Usability Problem
	Usability Catastrophe

	0
	1
	2
	3
	4



III. If you have other comments, please specify:


Visualisation Value Heuristics: 
Please select your level of agreement with the following statements:

	Heuristic 1:
	The visualisation facilitates answering questions about the data

	Explanation
	The visualisation facilitates perceiving relationships in the data like patterns and distributions of the variables. The visualisations also promotes exploring relationships between individual data items as well as different groupings of data items.    

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply




	Heuristic 2:
	The visualisation provides a new or better understanding of the data

	Explanation
	The visualisation helps generate data-driven questions and helps identify unusual or unexpected yet valid data characteristics or values.    

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply




	Heuristic 3:
	The visualisation provides opportunities for serendipitous discoveries

	Explanation
	The visualisation provides useful interactive capabilities to help investigate the data in multiple ways. The visualisation also shows multiple perspectives about the data and uses an effective representation that shows related data cases.    

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply






	Heuristic 4:
	The visualisation affords rapid parallel comprehension for efficient browsing

	Explanation
	The visualisation provides a meaningful spatial organization of the data and shows key characteristics of the data at a glance.  

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply



	Heuristic 5:
	The visualisation provides mechanisms for quickly seeking specific information

	Explanation
	The interface supports use of different attributes of the data to reorganize the visualisation’s appearance. The visualisation also supports smooth transitions between different levels of detail in viewing the data and avoids complex commands and textual queries while providing direct interaction with the data representation.   

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply


	Heuristic 6:
	The visualisation provides a big picture perspective of the data 

	Explanation
	The visualisation provides a comprehensive overview of the data and presents the data by providing a meaningful visual schema. 

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply



	Heuristic 7:
	The visualisation provides an understanding of the data beyond individual data cases 

	Explanation
	The visualisation facilitates generalizations and extrapolations of patterns and conclusions. The visualisation helps understand how variables relate in order to accomplish different analytics tasks.   

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply






	Heuristic 8:
	The visualisation helps avoid making incorrect inferences 

	Explanation
	The visualisation uses meaningful and accurate visual encodings to represent the data and avoids using misleading representations.   

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply



	Heuristic 9:
	The visualisation facilitates learning more broadly about the domain of the data

	Explanation
	The visualisation promotes understanding data domain characteristics beyond the individual data cases and attributes.   

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply



	Heuristic 10:
	The visualisation helps understand data quality

	Explanation
	If there were data issues like unexpected, duplicate, missing or invalid data, the visualisation would highlight those issues.   

	1☐ 
Strongly disagree
	2 ☐
Disagree
	3 ☐
Somewhat disagree
	4 ☐
Undecided
	5 ☐
Somewhat agree
	6 ☐
Agree
	7 ☐
Strongly 
agree
	N/A☐
Does not apply




