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Abstract 

 

Scholars are increasingly investigating the potential of displaying PROMs in clinical 

dashboards to improve patient-clinician communication during medical consultations. Ideally, 

such a dashboard should foster better patient care by facilitating focused discussions and 

shared decision-making, both in acute and chronic conditions. Several PROMs dashboards 

have been developed, yet none has considered integrating the widely used and valid generic 

EQ-5D-5L at its core. This study sees potential in this instrument and thus, fills the research 

gap by identifying success factors for EQ-5D-5L data integration into dashboards for routine 

practice. A scoping literature review was conducted to explore existing knowledge on PROMs 

dashboards, best practices for their content and visualization, as well as implementation 

challenges. These insights were then transferred to draft a dashboard integrating EQ-5D-5L. 

Condition-specific adaptations were considered through the examples of COPD and total 

hip/knee arthroplasty, yet the literature provided no grounds for major design differences. The 

proposed dashboard is separated into two key parts. The primary information, always visible, 

consists of the EQ-5D-5L data, a patient profile, and a colour-coded box summarizing key 

concerns and alarming symptoms. Individual widgets bringing secondary information can add 

complexity to the analysis, like matching disease-specific PROMs, clinical data, and a free 

write-in feature. These, combined with multiple data filters, allow customizability of the data 

granularity to answer the needs of different types of users. The challenges of data 

comparability and data collection are acknowledged, respectively due to interpretation-biasing 

factors (age, comorbidities) and to lack of patient engagement. As a follow-up on this work, a 

clinicians interview guide is proposed for the draft’s revision and further development to better 

meet the demands of its users.   
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Introduction 

The health management sector is constantly working on finding solutions for better patient care 

and increased efficiency of processes. One area of research is looking into ways to improve 

patient-clinician communication during medical consultations, i.e., improve the patient’s 

understanding of his/her health state according to the clinician and vice-versa. The need for 

more supportive care is valid for both acute and chronic conditions, which are defined as 

follows: “Acute conditions are severe and sudden in onset. This could describe anything from 

a broken bone to an asthma attack. A chronic condition, by contrast is a long-developing 

syndrome, such as osteoporosis or asthma.” (MedlinePlus, 2022). Both imply hospital 

appointments and a follow-up on the disease’s progression, even though these may take place 

in different timeframes.  

 

In reality, there are already technological solutions in place to increase the efficiency in a 

clinician’s practice. Clinical dashboards are a well-implemented health information technology 

(HIT) that visually display quality or productivity indicators to individual clinicians (Twohig et 

al., 2019, p. 2). These help clinicians to have quick access to patient information in order to do 

their daily decisions and improve patient care (Hartzler et al., 2015, p. 5). Hence, it requires 

intuitive tools (Oeser et al., 2018, p. 1284) to summarize performance data based on metrics. 

Some dashboards are dedicated to the display of “micro level” information for a single patient 

(Marshall et al., 2021, p. 3). Such clinical dashboard information often include three types of 

information: patient, disease and therapy metrics (Oeser et al., 2018, p. 1286). 

Recently this technology has been given new attention, as research is looking at extending its 

use to display patient-reported outcome measures (PROMs) on the dashboard screen 

(Gandrup & Yazdany, 2019) in order to make consultations more focused on what matters to 

the patient (Van Citters et al., 2020, p. 771). Indeed, the collection and analysis of PROMs 

data has been found to help build better patient care (Nicolas-Boluda et al., 2021, p. 16; 

Watson et al., 2021, p. 6), to improve medication prescription and increase patient’s awareness 

about the condition (Field et al., 2019, p. 235), as well as to foster shared decision making 

(Fautrel et al., 2018, p. 940). Overall, integrating PROMs information is increasingly seen as 

an opportunity to maximize benefits of the dashboard during a consultation. Their display in a 

consultation were found to shorten appointment times (Cronin et al., 2018, p. 1477) and to 

improve patients’ recall of their past symptoms  (Field et al., 2019, p. 235). 

The diversity of existing PROMs is a considerable benefit in this setting because it allows to 

address many types of conditions. One needs to distinguish generic PROMs, which are easily 

applicable to various diseases and allow cross-disease comparisons, from disease-specific 

PROMs, which are targeting specific symptoms linked to a condition. Various PROMs have 
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been tested in practice and confirmed assumptions on PROMs dashboard benefits both in 

chronic diseases like cystic fibrosis (Van Citters et al., 2020, p. 771) or cancer care (Watson 

et al., 2021, p. 6) and in acute conditions like a spine surgery (Hartzler et al., 2015, p. 10).  

At the same time, the increasing interest for PROMs dashboards raises the question of the 

feasibility of implementation in practice. A routine use implies regular PROMs collection and 

thus, this process should not be too cumbersome for the patient and physician. Two factors 

can play a role in the easy adoption of a dashboard: the questionnaire fill-out time and the 

replicability of the questionnaire across conditions.  

 

In light of this, the EQ-5D-5L is a particularly interesting generic PROMs to look into, since it 

is short to administer and valid for a wide range of diseases. It is an already widely used tool 

which was developed in 2009 by the EuroQol Group as a more sensitive version of the EQ-

5D-3L questionnaire. It has five dimensions: mobility, self-care, usual activities, 

pain/discomfort and anxiety/depression, and requires patients to rate their status for each on 

a five-degree scale (EuroQol Group, 2021). The EQ-5D-5L is recognized internationally to be 

a reliable measure with excellent psychometric properties (Feng et al., 2021, p. 667) across a 

large range of diseases of different types. On the one hand, for a chronic disease like the 

chronic obstructive pulmonary disease (COPD), EQ-5D was already often used to evaluate 

health-related quality of life (HRQoL) (Merino et al., 2019) and cost-effectiveness (Nolan et al., 

2016, p. 499) data. More importantly, the five-level scale helped to differentiate between 

groups according to disease severity (Nolan et al., 2016, p. 497). On the other hand, for an 

acute condition like total hip or knee arthroplasty (THA/TKA), the value of EQ-5D-5L over the 

3L version was acknowledged (Eneqvist et al., 2020). Jin et al. (2019, p. 1640) and Greene et 

al. (2015, p. 3389) found that it helped differentiating patients better based on their mobility, a 

key factor in understanding the patient better in THA/TKA. Overall, it seems like the EQ-5D-

5L could be very valuable in a routine dashboard because of its generalizability, its 

responsiveness, its international recognition, and its ease of administration. Wang et al.'s 

(2021, p. 5) review indeed showed that EQ-5D has been increasingly used as a routine 

outcome measure in clinical practice beyond economic assessments. However, no study (to 

my knowledge) has considered developing a dashboard incorporating EQ-5D-5L data at its 

core.  

 

This study therefore focuses on the latter research gap through the core question: “What are 

current best practices to optimize the integration of EQ-5D-5L information into clinical 

dashboards?” so as to enhance a dashboard’s value in the medical consultation room. In 

practice, this implies to understand which content should be shown and how to display it best, 
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as recent studies have pointed out to the importance of visual appeal of dashboards (Amini et 

al., 2021, p. 1253). Given its intended use, the dashboard will serve most the clinician 

perspective, as patients will not have access to it outside of the in-clinic consultation setting.  

The findings also consider potential differences in content or displays between a chronic and 

an acute setting. To limit the scope of the study, two common conditions were chosen to 

illustrate these differences: COPD for chronic and THA/TKA for acute. The importance of using 

clinical dashboards may differ between chronic and acute conditions but research seems to 

suggest that it is still relevant for both. In chronic diseases, it allows a more detailed monitoring 

of the patient over time and a facilitated long-term tracking of disease evolution. In acute 

conditions, it can help to evaluate the likelihood of success of an operation, to address more 

easily patient’s concerns, and to engage on the short term a discussion with the patient on the 

health status’ evolution before and after the operation.  

 

To achieve this study’s objective, it made sense to consider the existing knowledge on best 

practices in existing PROMs dashboards, which can then be transferred to a new dashboard 

integrating EQ-5D-5L at its core. Key insights revealed how to best integrate data by finding 

out what data should be displayed and how to make the displayed information easily 

accessible to all users through optimized visuals and handy analytical features. A scoping 

literature review was seen as the most adequate methodology to approach this research given 

the exploratory nature of the study. The objective of gathering relevant knowledge on PROMs’ 

use in clinical dashboards was intentionally broad to not exclude any insights and hence, a 

scoping review was best because it gave a research framework while still allowing some 

freedom in the choice of literature. Thus, this study reviewed 67 papers found through 

database search, cross-references, and hand searches. An initial search focused on 

understanding the extent of knowledge on PROMs integration into clinical dashboards, which 

laid down the fundamentals of content and visual requirements for a great dashboard. A follow-

up search clarified the importance and challenges of dealing with EQ-5D-5L data, which put in 

perspective the need for additional information to make the right conclusions about the 

displayed data when used in practice.  

 

In the first part of this scoping literature review the methodology is explained and the search 

results are reported. Key topics and relevant findings are reported in the second part. Next, 

this knowledge collected from the review is transferred to the case of EQ-5D-5L and leads to 

the creation of the dashboard. Finally, the interview guide for the future dashboard review is 

presented and shortly discussed. In the conclusion, limitations and implications for future 

research are acknowledged. 
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1. Methodology 

A scoping literature review was determined as an adequate method to investigate the research 

gap. The following parts detail the methodological process laying the foundations for the 

development of the draft dashboard.  

 

1.1. Search methodology 

1.1.1. Search objectives  

The objective of this literature review was to get a better overview of the general knowledge 

on clinical dashboards, PROMs and EQ-5D-5L. This was done to draw the necessary insights 

to merge these topics in order to understand their interlinkages as well as the opportunities 

there are to integrate EQ-5D-5L into dashboards. Thus, the focus lied in finding best practices 

in terms of contents and visuals of PROMs dashboards, assuming that these can be 

transferred to EQ-5D-5L. The literature should also help understand the value of such PROMs 

dashboards and if there are benefits seen in EQ-5D-5L information. Attention was given to 

potential differences in design requirements between chronic and acute conditions; thus, the 

literature selection prioritized studies dealing with conditions similar to the two chosen use 

cases (COPD and THA/TKA).  

Overall, the literature search was attentive to insights on the relevance and value of EQ-5D-

5L data in a patient-physician consultation, on current practices in dashboard designs, as well 

as on PROMs use and challenges in practice. A structured selection process supported the 

search.  

 

This study’s objectives were broad and touching upon several areas of medical research. 

Given the explorative nature of the research, a scoping literature review seemed to be the 

most adequate method to gather the sought insights. Scoping reviews aim at synthetizing 

literature findings and assess the scope of academic knowledge existing on a given topic. The 

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping 

Reviews (PRISMA-ScR) was chosen because it provided a checklist of items guiding the 

reporting (Tricco et al., 2018), yet left more freedom in content selection than a systematic 

review. The checklist of 20 essential reporting items and 2 optional items, which are reported 

in Appendix 1, guided the structure of this paper.  

 

1.1.2. Screening process 

Databases 

The search was replicated across four main databases in the medical sector: PubMed 
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(MEDLINE), PsychINFO (EBSCO), Cochrane, and Science Direct. EMBASE could not be 

accessed and thus was excluded. In addition, the EQ-5D Research website was screened for 

some EQ-5D-targeted papers, however the publications were beyond the relevant timeframe 

and hence could not be included. The main source for insights remained PubMed throughout 

the process. For the search terms used, Cochrane yielded results of clinical trials which were 

out-of-scope, while PsychINFO and Science Direct gave very few results.  

The latest search executed on these databases was on the 27th of May 2022, so that the results 

are still recent and already display the newest publications from 2022.  

 

Initial and follow-up searches  

The database search was conducted in two phases.  

The initial one (Search A) aimed at getting a focused overview on the core area of research: 

the use of PROMs in clinical dashboards. This first investigation was expected to reveal the 

scope of the key literature the potential existence of a research gap. The most important 

papers reported on PROMs dashboards which are already in development or in use during 

patient consultation. These filled the core of this study’s findings and inspired content- and 

visual-related decisions.  

The follow-up research (Search B) was needed to gather more information on the EQ-5D 

measure itself. It was crucial to understand its importance, the relevance of the 5L version in 

COPD and THA/TKA, and the challenges of data collection and interpretation in practice. This 

knowledge is fundamental for an adequate adaptation of the dashboard to EQ-5D. Hence, this 

follow-up research took a more specific look at the characteristics of the data itself and unveiled 

aspects to carefully consider in order to maximize the value of the information displayed.    

 

Search terms 

Based on the research focus and objectives, as well as the outlined benefits of the two different 

search phases, the following search terms were created as database inputs: 

- Search A: ((PROM dashboard) OR (PRO dashboard) OR (patient-reported outcomes 

dashboard) OR (patient-reported outcomes measures dashboard)) 

- Search B: ((EQ-5D-5L) AND ((COPD) OR (chronic obstructive pulmonary disease) OR 

(hip or knee replacement) OR (hip or knee arthroplasty)) AND ((age OR culture OR 

geography OR language) OR (responsiveness OR accuracy OR validity)) 

In each database, the results were pre-filtered: they had to be published in English, to be 

recent, and to be peer-reviewed articles from high-quality academic journals. For Science 

Direct, I also limited the search to results under the tags “Review articles OR Research articles” 

in order to keep the focus on the wanted content.  
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I considered that a timeframe between 2015 and 2022 was reasonable since PROMs in clinical 

routine use is an increasingly popular topic in the research community. In terms of journal 

quality, I referred to the Scimago Scientific Journal Ranking SJR (Rankings, 2022) and 

selected papers only from Quartile 3 upwards, even though Q1 papers were strongly favored.  

These search terms allowed to understand the extent of existing quality knowledge on this 

study’s topic.  

 

Cross-referencing and Hand search  

Based on the outcomes of the database search, further literature was included on an individual 

basis to complement the primary collection. Often, some papers were referring to past 

literature or interesting outcomes from peer researches which could also be insightful for this 

review. Cross-referencing was used for this reason, in addition to a hand search which aimed 

often at taking a deep dive into one precise topic read about in another paper. This approach 

reflects once again the explorative nature of this literature review. For example, a first look at 

the database articles revealed the need to investigate PROMs data collection as a secondary 

topic. As it was not the focus of the study per se, it did not make sense to conduct a structured 

database search for it. Instead, I selected some articles found from various exploratory 

database searches. The rationale for the inclusion of each paper is clarified in Appendix 2.  

 

1.1.3. PRISMA selection 

Screening phases 

After the above-explained pre-selection, the sample needed to be reviewed and narrowed 

down. At first, I scanned through the title and abstract of each paper which allowed to quickly 

leave out the ones which were out of scope for this work. Once this was done, a thorough 

second screening was conducted by reading through whole articles and evaluating if the 

content, despite being in the same area of research as this study, could actually provide new 

valuable insights. 

 

Inclusion and exclusion criteria 

The selected papers provided new, creative and realistic insights meeting the objectives and 

focus mentioned in part 1.1.1. These criteria were discussed and agreed upon before starting 

the research. Indeed, they should answer the core question of this study: “What are current 

best practices to optimize the integration of EQ-5D-5L information into clinical dashboards?” 

and include design recommendations or offer insights on factors influencing the accuracy and 

usefulness of such a dashboard. Ideally, they should also be about relevant chronic or acute 

diseases which are comparable to COPD and THA/TKA, respectively. However, some degree 
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of flexibility was given for that requirement if research was providing unique information that 

could be used.  

 

An elimination process was conducted based on inclusion requirements. Following the 

PRISMA methodology, I defined for each search a list of six key criteria which justified the 

elimination of single papers.  

    

Each paper displayed in the search results list from a database was reviewed according to 

these criteria and either eliminated directly based on title and abstract or once the full content 

was inspected. An out-of-scope study (Criterium 1) could be every article which did not relate 

at all to any of the core subjects of research; as such, it was relatively easy to spot and 

eliminate them from the first read. Criteria 2 and 3 were often used after more granular 

inspection of the content. For instance, some studies may report on a dashboard but actually 

are focusing only on quality dashboards which are out of scope. Similarly, if a dashboard was 

not integrating PROMs – or at least mentioning it as an opportunity to enhance patient-clinician 

communication – it was considered irrelevant for the review. A similar logic was followed for 

Search B.  

 

1.2. Search results 

1.2.1. Description of results  

The multi-phase selection process through databases yielded a total of 44 publications seen 

as relevant for this review. Table 1 summarizes the outcomes by database; a more complete 

version can be found in Appendix 3.  

A first read through the selected papers uncovered the potential of further papers which did 

not appear in targeted search results. Cross-referencing and hand searching added 23 other 

academic articles to the review, hence leading to a literature sample of 67 papers fitting in the 

above-mentioned selection criteria. Figure 1 summarizes the key steps of the process following 

the PRISMA-ScR methodology.  

 

Search A selection criteria:  

 

A1: Out of scope 

A2: Not on clinical dashboards 

A3: Not on PROMs 

A4: Not peer reviewed 

A5: Full text not available 

A6: Duplicate 

Search B selection criteria:  

 

B1: Out of scope 

B2: Not on EQ-5D relevance 

B3: Not on THA/TKA/COPD 

B4: Not peer reviewed 

B5: Full text not available 

B6: Duplicate 
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Table 1: Database search terms and results (own illustration) 

 

 

Figure 1: Literature review process (own illustration) 

 

The chosen papers, as projected, were all pre-selected according to their publication date and 

the ranking of their publishing journal. Figure 2 shows that the vast majority of the selection 

comes from Q1 journals, proving the quality of the sources used in this study. Some exceptions 

were made for Q3 journals which had particularly good insights, yet they were not given a 

Search # Search terms Database Nb of results

Final 

selection

A.1 PubMed 88 23

A.2 PsychInfo 6 3

A.3 Cochrane 22 0

A.4 ScienceDirect 5 2

B.1 PubMed 76 20

B.2 PsychInfo 7 5

B.3 Cochrane 0 0

B.4 ScienceDirect 18 1

((PROM dashboard) OR (PRO dashboard) OR (patient-reported 

outcomes dashboard) OR (patient-reported outcomes measures 

dashboard))

((EQ-5D-5L) AND ((COPD) OR (chronic obstructive pulmonary 

disease) OR (hip or knee replacement) OR (hip or knee 

arthroplasty)) AND ((age OR culture OR geography OR 

language) OR (responsiveness OR accuracy OR validity))
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central role in defining the study’s main outcomes. Figure 3 provides an overview of the 

publication dates of these papers; the fact that most of them were published in 2021 shows 

the relevance of the topic in modern research and guarantees that this literature review is 

based on the newest standards of academic knowledge on clinical dashboards and PROMs.  

 

Figure 2: Quality of reviewed articles               Figure 3: Number of publications by year 
(own illustration)        (own illustration) 

     

 

1.2.2. Implications  

Once included in the selection, each article was thoroughly read and recorded into a file 

summarizing its key information and value added (see Appendix 2). While the sample is 

reasonably large for a scoping review with an exploratory purpose, it is important to 

acknowledged that only a limited number of studies were found to directly mention the 

development of a PROMs dashboard, as shown in Table 2.  

 

Table 2: Papers developing a PROMs dashboard, by disease (own illustration) 

Chronic − Asthma (Rudin et al., 2021) 

− Cancer (Absolom et al., 2017; Baeksted et al., 2017; Hartzler et al., 2016; Hassett et al., 2022; 

Mooney et al., 2019; Strachna et al., 2021; Tsangaris et al., 2022; Watson et al., 2021) 

− Cystic fibrosis (Van Citters et al., 2020) 

− Depression (Bauer et al., 2018; Cronin et al., 2018) 

− Endometriosis (Nicolas-Boluda et al., 2021) 

− Juvenile idiopathic arthritis (Taxter et al., 2021) 

− Knee osteoarthritis (Shewchuk et al., 2021) 

− Overactive bladder (Desantis et al., 2016) 

− Parkinson (Elm et al., 2019) 

− Rheumatoid arthritis (Fautrel et al., 2018; Gandrup & Yazdany, 2019; Liu et al., 2020; 

Ragouzeos et al., 2019) 

Acute − Spine surgery (Hartzler et al., 2015) 

− THA/TKA (Heath et al., 2022) 

 

70%

21%

9%

Q1

Q2

Q3
4 5 5

8
11

9

18

7

2015 2016 2017 2018 2019 2020 2021 2022
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This reveals that at the moment, there is still space for further research on the topic of PROMs 

dashboards development. Out of the 67 papers, the ones in Table 2 are the ones bringing the 

most relevant insights and should thus be considered of higher importance than the other 

papers.  

This selected literature sample brought some potential biases which had to be considered from 

the start. Table 2 clearly shows that there are considerably more dashboards for chronic than 

for acute conditions, especially in cancer care which is considered chronic given its long-term 

nature. While this can make sense because chronic diseases require more frequent monitoring 

over time, there may be important requirements of dashboards for acute diseases which were 

left out of existing academic research. The sample also obliged me to make important 

assumptions about the transferability of findings on dashboards, EQ-5D and other themes from 

one disease to another. The fact that almost no study is targeted at COPD or THA/TKA implies 

that findings from other diseases must be used to make conclusions. In parallel, these 

dashboards include PROMs and yet, never choose EQ-5D-5L as the main information to 

display. The findings on content and visuals will thus be applied to this new metric but were 

initially not intended for this one specifically. Additionally, as the papers reported mostly on a 

dashboard developed for a single hospital, some findings may not be generalizable on a wider 

scale.  

 

In sum, findings were compiled while keeping these assumptions and potential biases in mind. 

This knowledge was then transferred by applying it to a draft dashboard incorporating EQ-5D-

5L data, of which the accuracy remains to be tested in practice.    

 

 

2. Findings  

Clinical dashboards should provide a straightforward overview of all information relevant for 

medical decision making and patient management (Hartzler et al., 2015, p. 5). The integration 

of PROMs data needs to be carefully managed in order to not overload the screen and to 

efficiently balance content exhaustivity and understandability for both clinicians and patients. 

What to include and how to display it become two essential questions that scholars have 

started investigating.  

 

2.1. Dashboard contents 

Recent research has focused a lot on what to integrate in PROMs dashboards to answer the 

needs of its users. For the clinician, the dashboard should allow to rapidly spot main issues 

and improvements in condition (Mooney et al., 2019, p. 5) while being able to put them in 
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context, whereas for the patient, the contents displayed should allow to easily understand the 

health status (Fautrel et al., 2018, p. 943) and help focus on priority topics (Shewchuk et al., 

2021, p. 12). Hence, the selection of contents available on a PROMs dashboard is decisive to 

achieve the tool’s objective for health institutions. The following sub-parts report on what 

scholars have found to be most promising to understand a medical condition. While these 

insights may not all be directly linked to existing dashboards’ content, they provide insights on 

what is relevant to include in the future.  

 

2.1.1. Information included in dashboards 

2.1.1.1. PROMs data  

Existing work on PROMs in patient care reported on a variety of approaches to use and 

interpret data. Taking COPD and THA/TKA as examples, it is clear that different PROMs 

combinations are used to get an understanding of the disease in a clinical setting. Table 3 and 

Table 4  below show that generic and disease-specific PROMs are used interchangeably in 

clinical studies or routine collection (while not necessarily using a dashboard). A presentation 

of each key PROMs instrument is available in Appendix 4. This overview guides the discussion 

in the following paragraphs and reveals which PROMs are relevant in this study’s two focus 

disease areas.  

 

Table 3: PROMs collected in a COPD treatment setting (own illustration) 

 Generic PROMs COPD- specific PROMs 

 EQ-5D-5L SF-36 CAT SGRQ-C CRQ CCQ 

Huber et al. (2020) x  x    

Merino et al. (2019) x   x   

Nolan et al. (2016) x  x x x x 

Smith et al. (2019) x x  x   

Szentes et al. (2020) x  x x  x 

Total 5 1 3 4 1 2 

 

Table 4: PROMs collected in a THA/TKA treatment setting (own illustration) 

 Generic PROMs THA/TKA- specific PROMs 

 EQ-5D-5L SF-12 SF-36 WOMAC OHS/OKS HHS H/KADOOS 

Ayala et al. (2021) x   x    

Baghbani  et al. (2022) x   x    

Bansback et al. (2019) x   x    
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Conner-S et al. (2015) x x   x   

Conner-S et al. (2018) x x   x   

Eneqvist et al. (2020) x       

Haragus et al. (2018) x    x x  

Heath et al. (2022) x    x  x 

Marshall et al. (2021) x  x x    

Rolfson et al. (2016) x  x     

Sen et al. (2022) x       

Total 11 2 2 4 4 1 1 

 

Generic PROMs 

This study investigates the potential of integrating EQ-5D-5L information into clinical 

dashboards, specifically for COPD and THA/TKA routine care. The above tables reveal that 

two generic PROMs are most often used in these medical conditions: the EQ-5D-5L and the 

Health Survey Short Form (SF-36 or SF-12). The same generic PROMs are also used in other 

disease areas, for example in cancer care (Absolom et al., 2017), burns recovery (Spronk et 

al., 2021) and renal registries management (Breckenridge et al., 2015). It is to be noted that 

the sample is biased in terms of the frequency of use of EQ-5D-5L, as the database search 

terms were specifically targeting this tool (see methodology part).  

Each generic PROM has a different emphasis, making it more or less relevant depending on 

the medical condition. For example, the SF-36 has 10 questions out of 36 strictly focused on 

physical condition, i.e., the extent ot which health interferes with activities (such as groceries, 

walking, climbing stairs, etc.), while the EQ-5D has only one dimension of the five dedicated 

to mobility. This may explain why in THA/TKA this measure is more extensively used (Conner-

Spady et al., 2015, 2018; Marshall et al., 2021; Rolfson et al., 2016). Meanwhile, the short 

nature of EQ-5D-5L is valued in COPD, considering the fill-out frequency which can become 

cumbersome for the patient (Canfield et al., 2020, p. 66; Desantis et al., 2016, p. 363).  

In sum, studies show that it is common to use generic PROMs, in particular EQ-5D-5L, to track 

the health status of patients in COPD and THA/TKA. Notably, researchers see a major benefit 

in EQ-5D: the standardized format and content make it easily usable across diseases and 

patient groups (Zhou et al., 2021, p. 19) as well as languages (Devlin & Brooks, 2017, p. 129; 

Sen et al., 2022, p. 920), such that an analysis of data can be conducted at a larger scale. 

 

Disease-specific PROMs 

The above part confirmed that integrating generic PROMs like EQ-5D-5L into the routine 

disease management of patients is relevant. Nevertheless, almost all articles shown in Table 
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3 and 4 preferred combining generic and disease-specific PROMs, both in chronic and acute 

conditions. This is an aspect to consider when thinking about impactful dashboard contents.  

Indeed, Feng et al.'s (2021, p. 667) systematic review of psychometric properties of the 

EQ‑5D‑5L found that other disease-specific PROMs should be added to the analysis when the 

EQ-5D-5L focus functions are less impacted and hence less relevant (e.g., recovered cancer 

patients, liver disease, diabetes). As a matter of fact, it seems like even the EuroQol Group, 

creator of the EQ-5D-5L, has made first steps into adopting more disease-specific measures 

by introducing “bolt-on” dimensions (e.g., focused on vision, hearing, tiredness, psoriasis and 

sleep) to complement the traditional EQ-5D (Devlin & Brooks, 2017, p. 134). Research has 

also investigated the correlations between the two types of PROMs. Ayala et al.'s (2021) 

research mapped EQ-5D-5L against the Western Ontario and McMaster Universities Arthritis 

Index (WOMAC) and found that only the items pain and physical function were related to the 

EQ-5D-5L dimensions.  

 

On the one hand, the case for mixing PROMs has been studied in chronic conditions. COPD 

studies often used specific instruments like the COPD Assessment Test (CAT), the St. 

Georges Respiratory Questionnaire – COPD (SGRQ-C) and the Clinical COPD Questionnaire 

(CCQ) whose effectiveness and accuracy were often compared to generic measures’ ones. 

Combining the EQ-5D-5L and the CAT was done several times to study HRQoL e.g. (Huber 

et al., 2020, p. 2; Szentes et al., 2020, p. 9), yet also SGRQ was used for it (Merino et al., 

2019, p. 2). Not only were disease-specific PROMs complementing generic PROMs; their 

combined value was seen as even larger than their sum in the case of the EQ-5D and CAT 

combination (Szentes et al., 2020, p. 9). Interestingly, similar findings emerged from studies 

developing PROMs dashboards in other disease areas than COPD. Baeksted et al. (2017) 

and Hassett et al. (2022) found relevant to include the cancer-care-specific PRO-CTCAE into 

their dashboard, and Nicolas-Boluda et al.'s (2021) dashboard incorporated endometriosis 

specific indicators.  

On the other hand, studies have shown the benefits of disease-specific PROMs in acute 

conditions. In THA/TKA, Rolfson et al. (2016, p. 11) recommended to complement the SF-

12/36 or EQ-5D by including a 1-item pain question chosen freely by the clinician according to 

patient population and evidence of good measurement. Their Working Group lists the typical 

measures: the Western Ontario and McMaster Universities Arthritis Index (WOMAC) which 

assesses pain, disability, and joint stiffness in patients who have hip or knee osteoarthritis, the 

Knee injury/ Hip disability and Osteoarthritis Outcome Score (KOOS/HOOS) which are good 

alternatives but cumbersome due to the large number of questions, the Oxford Knee/Hip Score 

(OKS/OHS) which address pain and function, and were designed from interviews with patients 
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to measure outcomes after knee or hip joint replacement surgery. It therefore makes sense 

that these metrics are used also in other studies mentioned in Table 4. However, there does 

not seem to be a clear consensus over the favourite association of measures. Marshall et al. 

(2021, p. 2) favoured WOMAC and EQ-5D-5L because “these PROMs were deemed the most 

clinically and operationally meaningful, the least redundant, and the easiest to implement at a 

large scale”, while more recently Heath et al. (2022, p. 3) used instead the OHS/OKS (without 

generic PROMs) in its dashboard. Another consideration specific to acute conditions is that 

the need for an additional specific PROM may also depend on the stage of the condition: 

Spronk et al. (2021, p. 878) in burned patients revealed that integrating an itching PROM has 

potential in the short term, yet that after 5 years its added value decreases considerably. 

Overall for THA/TKA, Canfield et al. (2020, p. 66) advised limiting the data collection to one 

generic and one disease-specific metrics is most reasonable to avoid survey fatigue.  

Consequently, research already made promising findings on the value of combining generic 

and disease-specific PROMs in COPD and THA/TKA. Some uncertainty remains on which 

metrics are most suitable. 

 

2.1.1.2. Complementary data 

Existing literature emphasized the need for a PROMs dashboard to be concise and reduced 

to the essential. However, across disease types, multiple studies have suggested to add 

complementary information to the dashboard in order to put the PROMs data into context.  

 

Patient information 

Several studies reported on the usefulness of including patient information onto the layout. 

Tsangaris et al. (2022, p. 7) and Taxter et al. (2021, p. 13) suggested adding the patient’s 

photograph, demographic information as well as most recent updates to the individual patient 

screen, which help to get a better snapshot of the patients they are seeing. Latest health 

updates (e.g., latest surgery, recent emergency department visits or hospitalizations) were 

also included (Rudin et al., 2021, p. 2439). Additionally, to facilitate the work across clinics and 

specialists, Tsangaris et al. (2022, p. 7) proposed to include names and contact details of other 

care team members.  

Thus, the inclusion of individual patient information was seen as valuable by the clinicians who 

were interviewed in the above-mentioned studies.  

 

Clinical data  

Despite a PROMs dashboard’s focus on patient-reported insights, several studies have 

pointed out clinicians’ interest in including key clinical data to the individual patient’s dashboard 
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in a variety of chronic diseases (Dixon et al., 2016; Liu et al., 2020; Rudin et al., 2021; 

Tsangaris et al., 2022). For example, Ragouzeos et al. (2019, p. 8) found that the “initial 

prototype feedback confirmed that there were three types of information that were useful and 

important for patients and providers: lab results, PROs, and medication data.” Indeed, 

professionals argued that it offered a more complete overview of the patient’s situation, such 

that the PROMs responses could easily be contrasted with laboratory results, thus reducing 

biases in decision making. Ragouzeos et al. (2019, p. 7) suggested that this improved shared 

decision making, as it helped patients to have a more rational view on their treatment choices. 

Indeed, as patients often have fears of negative side effects of their medication in rheumatoid 

arthritis (RA), they tended to be interested only in their lab results while clinicians wanted to 

discuss PROMs data. Thus, adding lab and medication information as a minor part of the 

dashboard came as a compromise between clinician and patient needs. Additionally, Desantis 

et al. (2016, p. 363) saw potential of contrasting treatment change dates with PROMs data in 

order to understand the impact that treatment changes have on symptom scores. In respiratory 

diseases too Rudin et al. (2021, p. 2439) recommended to include current asthma medication 

and refill data in the dashboard. Further, Liu et al.'s (2020, p. 854) interviews showed that 

clinicians saw this additional information as a way to help “continuity of care and hand-offs 

between clinicians”.  

In the acute condition of breast cancer surgery, Tsangaris et al. (2022, p. 7) suggested to 

include patients’ recent surgery types and date, as well as treatment history.  

Consequently, it seems like adding clinical data to the PROMs data would be appreciated by 

doctors, as long as it is depicted as a secondary information (e.g., with a smaller font size) on 

the dashboard.  

 

Free write-in feature 

Experts recognized that in practice, some symptoms may not be covered by the chosen 

established PROMs and may be left unspoken although they are important. Therefore, some 

studies suggested to include a free write-in feature, in which the patient can report on other 

symptoms (Baeksted et al., 2017, p. 3). Hassett et al. (2022, p. 4) advised up to 20 additional 

symptoms whose frequency, severity and interference can be evaluated independently by the 

patient ahead of the consultation. Including a free text part into the dashboard based on pre-

consultation inputs from the patient can add value by giving a chance to expand the level of 

precision of the clinician-patient communication, since the patient does not feel restrained in 

explaining his/her feelings and can approach what really matters the most.  
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Overall, current literature acknowledged the potential of reinforcing the EQ-5D-5L data 

potential through its combination with other metrics, ranging from other PROMs types to clinical 

and demographic patient information. While these findings were not all made in the context of 

dashboard development, it seems reasonable to consider them in a wider context and hence 

to see their value for the design of a dashboard.   

 

2.1.2. Data analysis features 

The previous part covered the different types of data seen as relevant to improve patient care. 

Another dimension explored by scholars is related to the analytical features a dashboard 

should provide in order to optimize the clinician’s use of data during patient consultations.  

 

Past assessment scores 

Probably the most demanded feature is the possibility to display a patient’s past health 

assessment scores. Indeed, independent of the disease type, clinicians are asking for an 

overview of the evolution of questionnaire answers. In Watson et al. (2021, p. 2), the developed 

dashboard for cancer care displayed the latest six PROMs collections results, as clinicians 

perceived the discussion on symptoms and concerns evolution to be the main objective of the 

patient consultation. Past data display in Baeksted et al. (2017, p. 6) was also highly accepted 

by patients, as they remembered better how they felt, became more aware of what is 

happening to them, and could thus conduct a more side-effects focused conversation with their 

oncologist. Hassett et al. (2022, p. 7) suggested that the staff can use data trending to better 

oversee and manage the patient cohort. The trending of past scores could also be used to look 

at potential symptom clustering at individual patient level in cancer treatment by overlaying 

multiple symptom graphs (Mooney et al., 2019). Further interest in seeing results over time 

was seen from clinicians in rheumatoid arthritis (Fautrel et al., 2018, p. 943; Ragouzeos et al., 

2019, p. 8), in overactive bladder treatment (Desantis et al., 2016, p. 362) as well as from 

patients in depression management (Cronin et al., 2018, p. 1475).  

 

Peer-group comparisons 

Studies have suggested to contrast the individual patient’s data (PROMs or clinical) to peer 

group averages scores. In oncology, Strachna et al. (2021, p. 8) found that the “people like 

me” comparison group feature was highly valued and could improve shared decision-making. 

Such a graphical comparison could be based on a match in age and treatment (Hartzler et al., 

2016, p. 43).  Similar to the peer-group comparison, the display of a “normal” range was found 

to help focusing on the most essential information for the patient in RA as it gives a clear and 
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immediate answer to the patient on their current situation compared to the “healthy” range 

(Ragouzeos et al., 2019, p. 8,18).  

However, uncertainty remained on whether this information is necessary in all situations 

(notably if it does not really relate to the patient’s future care) and whether there would be 

challenges in finding the right comparison dataset without misleading patient’s health 

perceptions (Hartzler et al., 2016, p. 45). These topics will be discussed at a later stage of this 

paper.  

 

Goals over time 

Some dashboard development study participants mentioned the idea of setting and reviewing 

goals in the forward-looking timeline of the dashboard. Cronin et al. (2018, p. 1476) reported 

that a majority of depressed patients would enjoy such a feature. In RA, it could support 

patients’ setting of long- and short-term lifestyle goals which could be in the focus during 

consultations (Ragouzeos et al., 2019, pp. 7, 17). Gandrup & Yazdany's (2019, p. 268) RA 

dashboard thus showed patient’s most salient goals and concerns to facilitate shared decision-

making.  

Nevertheless, in RA there was still scepticism towards this feature: some patients felt like they 

could not achieve the fixed ‘ideal range’ and ‘goal’ targets and were frustrated (Liu et al., 2020, 

p. 854). Even after the word “ideal” was replaced by “better” to make it less pressuring, doubts 

about the value of the feature remained.  

 

Alerts 

Last but not least, clinicians suggested to include a dynamic alert system in case of sudden, 

unexpected, or abnormal changes in their patient’s status. Such alerts can also be generated 

from the patient’s side; however, this is beyond the focus of this review. This system could be 

activated for clinicians for example when a patient showed severe symptoms when filling out 

a PROMs questionnaire (Hassett et al., 2022, p. 6). In cancer care, the clinician could access 

a list of “alerted” patients, with their symptoms and severity levels in order to focus the attention 

on the ones who needs it most (Mooney et al., 2019, p. 6).  

A challenge for the alert system is to choose the criteria used to determine the “alert level”. In 

the oncology example, the alert system followed a scale with thresholds which differed 

according to the symptom: pain would already trigger an alert at lower severity levels, while 

symptoms like anxiety or depressed mood would only be notified to the clinician at high levels 

(Mooney et al., 2019, p. 4). However, each disease must follow its individual scale according 

to its characteristics. To alert clinicians in the most efficient way possible, Desantis et al. (2016, 
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p. 362) suggested to create a flagging system when large changes in symptoms (compared to 

predefined minimally clinical important differences) occur.  

Nonetheless, there is not full consensus about the value of such alert functions. Some 

interviewed clinicians warned about an “alert fatigue” (Rudin et al., 2021, p. 2442) and an 

information overload (Khairat et al., 2018, p. 2).  

 

 

In summary, past dashboard development studies revealed clinicians’ preferred dashboard 

functionalities. There seems to be a consensus around the display of past data from the 

individual patient, as a major evidence of condition progression over time. This timeline-

approach allows to trend the patient’s data against its peers’, as well as to take a forward-

looking perspective by setting future goals. These graphical dynamic functionalities are mostly 

acknowledged to be enhancers of patient-clinician communication since they clarify key 

questions and help to focus on essential elements. Finally, clinician demand an alert system 

in case of significant changes to the patient’s status. The possibilities for visualizations of the 

above-mentioned contents and features will be discussed in part 2.3.  

 

2.2. Content integration requirements in practice 

Before considering the options for data visualizations as a follow-up to part 2.1., it makes sense 

to clarify what dashboard characteristics are seen as a must for a successful implementation 

into routine practice. Dashboards should be clear, integrated, and showing relevant 

information only (Lutz et al., 2022, p. 13). Concretely, clinicians pointed out the need for an 

Electronic Health Record (EHR)-linked, accessible, and most importantly customizable 

dashboard.  

 

2.2.1. EHR integration 

Scholars and clinicians saw the integration of the dashboard into the hospital EHR as a must 

to improve PROMs uptake in clinical practice (Fautrel et al., 2018, p. 940) and to reduce 

barriers to use the PROMs dashboard (Van Citters et al., 2020, p. 774). Overall, better EHR 

integration helps to improve the clinic’s workflow (Desantis et al., 2016, p. 362). Thus, a 

PROMs dashboard could be linked to other EHR data (e.g., clinical, peer-groups) and adopt 

EHR functionalities like the EHR inbox notifications for PROMs information and appointment 

reminders (Rudin et al., 2021, pp. 2439, 2441). Better integration is also possible through a 

convenient log-in, either as integrated into the electronic medical records instead of a separate 

platform (Desantis et al., 2016, p. 362; Van Citters et al., 2020, p. 774) or as an automatic 

authentication (Rudin et al., 2021, p. 2441).  
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2.2.2. Accessibility and ease of use 

An advantage of a great EHR integration is the accessibility of the dashboard data. In practice, 

Absolom et al. (2017, p. 4) saw that data integration led to more efficiency since all 

departments could access in real time patients’ PROMs questionnaires responses. The 

dashboard’s content, by design, should be transferable to other institutions, departments or 

disease groups so as to enable seamless communication and coordination between care 

providers (Tsangaris et al., 2022, p. 6). Yet, the challenge to answering the need for integration 

into clinical workflow (Mooney et al., 2019, p. 5) is to guarantee its easy accessibility within the 

EHR: clinicians have requested an access in 1-click from the main EHR menu (Rudin et al., 

2021, p. 2439).  

Beyond the EHR, the dashboard itself should be as handy as possible to manage the variety 

of data it contains. Some papers suggested splitting the dashboard in different tabs to regulate 

the amount of information accessible in an easy way. In chronic cancer care, Absolom et al. 

(2017) included one graph results tab with each symptom’s results trended over time and a 

second tab with detailed scores where alerts are displayed. Mooney et al. (2019) proposed a 

separate tab for the graphic display of symptoms over time. Tsangaris et al. (2022) took a 

different approach by suggesting adopting a summary table of all patients and then another 

tab for each individual patient profile with PRO data, which echoed the dashboard designed 

by Watson et al. (2021). Interestingly, such tabs are also proposed in acute conditions: Hartzler 

et al.'s (2015, p. 10) dashboard included three views : “at a glance” to get an overview, 

“analyze” to filter and detail data, and “data quality” to monitor programmes and activities.  

 

2.2.3. Customizability 

The notion of ease of use introduces the call for customizability, justified by the need to avoid 

information overload and to juggle between complexity levels in order to address different 

groups. A dashboard is both a communication enhancer and a source of information for 

analytics for the clinical care team. Inherently, this implies that there are different reading levels 

of the data according to the scientific knowledge of the public and the goal of the data displayed 

at a given point in time; hence the importance of user-defined views (Hartzler et al., 2015, p. 

7).  

Both patients and health care providers want to tailor the content complexity (Hartzler et al., 

2016, p. 42). Tsangaris et al. (2022, p. 9) and Cronin et al. (2018, p. 1477) justified the need 

for customizability rather through the competence domain of the care provider accessing the 

information. Respectively, they argued that the customizability of contents enables its 

transferability across departments, institutions, and other disease groups, and that the 

contents visible should be limited to what the clinician’s practice can address (e.g., a nurse 
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may have more restricted access than a doctor). In practice, Hassett et al. (2022) and Liu et 

al. (2020) have already put in place customizable dashboards and noted their importance.  

 

Thus, on the one hand, there is a need to customize the dashboard to optimize its use during 

a patient-clinician consultation. A study on spine surgery introduced the difference between 

the static and dynamic dashboards (Hartzler et al., 2015, p. 7). The first option was strongly 

preferred by clinicians for sharing during the consultation, in order to keep the conversation 

focused, simple and not overwhelming for the patient. For instance, in acute conditions Hartzler 

et al. (2016, p. 42) suggested features to add or remove details like sample size, variability, 

and clinical characteristics of peer comparison data. However, this needs to remain flexible 

because not all patients have the same expectations of how much they want to know about 

their condition. Overall, the dashboard should provide the right level of information to show 

patients what factors caused changes in their health status by linking clinical and PROMs data 

(Tai et al., 2020, p. 2112). 

On the other hand, clinicians have requested options to explore the individual patient data 

according to their wishes. Thus, the “dynamic” dashboard option (Hartzler et al., 2015, p. 7), 

used outside visits, allowed more interactivity thanks to the possibility to filter PROMs as 

wanted. Other propositions are in Leutner et al. (2021, p. 82), who suggested filtering by time 

period and creating expandable data sections to regulate the amount of detail visible, and in  

Liu et al. (2020, p. 858) who added widgets to the main dashboard to add and remove data 

clinical data. This idea of widgets was also pursued in Dixon et al. (2016, p. 10), where these 

EHR-integrated add-ons could bring additional information on vital sign trends in diabetes.  

 

Overall, the need for flexibility and customizability in the dashboard to answer the different 

stakeholders’ needs seems to be a shared requirement between chronic and acute conditions. 

One assumption could be that for chronic conditions, patients may be interested in seeing 

more data because they may be more used to the metrics after regular consultations, while in 

temporary acute conditions patients may not care about the details of their recovery.  

 

 

In sum, a dashboard needs to be easy to use and yet complete enough to answer all different 

user needs. If they are EHR-integrated and well designed, these features can enhance the 

dashboard’s value and draw stronger interest from clinicians and patients to use it.   
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2.3. Dashboard visuals  

The previous part has shown that dashboards must display specific contents and have various 

functionalities to be appreciated by both clinicians and patients. Nevertheless, a crucial 

element of a successful dashboard is the visualization chosen to display the content. A PROMs 

dashboard must be designed to draw attention to the most important parts of the data while 

making scores easy to interpret for clinicians (Mooney et al., 2019, p. 5). Published dashboard 

development studies have investigated, often through user interviews, what could be the most 

impactful graphical representations and colour codings to achieve this objective.  

As the chosen format should be as easily interpretable as possible (Fautrel et al., 2018, p. 

943), there may be differences in visualization preferences between disease types. This 

scoping review’s sample offered relevant insights mostly in chronic condition, yet none on 

COPD. Thus, specific implications for COPD and THA/TKA dashboards will be discussed at a 

later stage.  

 

2.3.1. Heuristic evaluation 

Several dashboard drafts were developed following the Human Centred Design (HCD) 

methodology, which monitors the development and improvement of the tool through recurrent 

feedback loops with relevant user groups, e.g., (Hartzler et al., 2015; Liu et al., 2020; 

Ragouzeos et al., 2019). This efficient method was however complemented by LeRouge et al. 

(2017), who added heuristic evaluation to the decision process on visualizations. They yielded 

new insights on how to optimize PROMs dashboards, which are reported in Appendix 5 and 

have been applied in other studies like Liu et al. (2020).  

This approach took a more scientific and psychological look at the user’s perception of a 

dashboard and unconscious biases influencing his/her use of it. For example, heuristics advise 

to place the greatest interest outcomes in the top-left corner of the dashboard to unconsciously 

draw more attention to them (p.12). In the same line of thought, Ragouzeos et al. (2019, p. 8) 

placed on purpose the clinical data at the bottom of the page in a smaller font to make clear 

that it is not the core information to focus on. For better readability of graphs, heuristics theory 

advised using unified colours throughout, but to always use the darker colour of the palette to 

represent the data to emphasize (e.g., the individual patient’s results versus the peer-group 

score) – in the intent to increase the contrast between those (Shewchuk et al., 2021, p. 11). 

The “grouping” effect, i.e., putting in proximity connected information, also facilitated 

understanding of the dataset (LeRouge et al., 2017, p. 6).   

Thus, heuristics evaluation can be of great help to understand how to draw attention to the 

“right” data in the dashboard and thus lead to easier interpretations. 
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2.3.2. Data representation 

While the heuristics evaluation theory gave recommendations on how to unconsciously 

influence the users’ attention, other studies focus on the graphical display of data.  

 

The right labelling  

There seems to be an interest in finding the best way to label the different items on the screen. 

In chronic disease dashboards, graphs should be clearly labelled to facilitate the interpretation 

of scales and contents (Taxter et al., 2021, p. 16). Elm et al. (2019, p. 95) introduced an 

expandable Y-axis in certain displays, so as to regulate the level of detail interchangeably. As 

graphs should also be accessible to everyone, the labels should be written in a font big enough 

and an easy language in order to address all patient populations, including the ones with little 

technological literacy or no medical knowledge (Shewchuk et al., 2021, p. 12). Easy 

understandability also goes through the use of descriptive graph titles, for which a horizontal 

orientation is highly favoured (LeRouge et al., 2017, p. 12). In sum, recent literature suggests 

that graph titles and axis should be straightforward yet descriptive and that the axis should 

appear only if necessary, so that all labels can be clearly understood by all kind of patient 

populations.  

 

The right graph types 

Emphasis is put on finding the best graph type to display the data. The different dashboards 

observed in this review have tried multiple options: tables (Absolom et al., 2017; Hassett et al., 

2022), pictographs (Hartzler et al., 2016), line graphs (Mooney et al., 2019; Rudin et al., 2021; 

Strachna et al., 2021; Taxter et al., 2021; Watson et al., 2021), and bar charts (Baeksted et 

al., 2017). Hartzler et al. (2016, p. 42) evaluated all four options and concluded that both 

patients and clinicians preferred bar charts and line graphs in prostate cancer care. Looking at 

the overall study sample, line graphs seem to be the most popular type; probably because of 

their capacity to quickly show result evolution in time, which is key in a dashboard. This was 

confirmed when Strachna et al. (2021, p. 8) found line graphs to best show HRQoL in head 

and neck tumours.  

Interestingly, line charts seem to be suitable to display both generic and disease-specific 

PROMs. In Watson et al. (2021, p. 3) and Absolom et al. (2017, p. 5), line graphs were central 

to the dashboard and displayed generic PROMs like pain, tiredness, depression, vomiting and 

anxiety, which were very similar to EQ-5D-5L dimensions. Line graphs were also used for 

disease-specific PROMs, like swallowing in head and neck tumours (Strachna et al., 2021, p. 

14), the BREAST-Q scale (Tsangaris et al., 2022, p. 7), or the CDAI score (Ragouzeos et al., 

2019, p. 14).  
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Meanwhile, bar charts were used to depict more general averages and all-patient aggregates 

for other visuals for the doctors (Hartzler et al., 2015, p. 9). When Baeksted et al. (2017, p. 4) 

used bar charts to represent all individual Patient Reported Outcomes Measurement 

Information System (PROMIS-43) responses over time, the main advantage was the colour 

coding which allowed to quickly spot the dimensions with recurrent unhealthy high scores; yet, 

the overview could rapidly become overwhelmingly confusing.  

Thus, it can be concluded that line graphs are the preferred graph type as they are most 

effective in representing PROMs evolution and in integrating analytical features.  

 

The right add-ons 

Adopting line graphs facilitated the integration of add-ons for the analytical features mentioned 

in part 2.1.2. Mooney et al. (2019, p. 6) argued that simple line graphs allowed the integration 

of an easy visual cue to separate treatment cycles on the x-axis and thus enabled the 

observation of patterns and potential side effects. The “healthy/average” ranges and peer 

group comparisons (see 2.1.2.) could also be visualized in easy and intuitive ways. Clinicians 

have requested horizontal lines which show value thresholds separating mild, moderate and 

severe scores (Mooney et al., 2019, p. 4; Rudin et al., 2021, p. 2440). While this offers a full 

spectrum of possible health statuses, Ragouzeos et al. (2019, p. 14) adopted a simpler 

segmentation by only adding a “healthy” range into its graph. Overall, there is no clear 

consensus on the best add-ons, but it is especially interesting for a future dashboard to 

observe that the average and peer-group ranges are used in both PROMs and clinical data.  

 

Overall, there are multiple ways to display the collected PROMs, which influence the level of 

complexity and understandability. The graph type should be chosen based on the intended 

use of the data. However, clinicians seem to prefer well-labelled line graphs allowing to add 

add-on features like “healthy” ranges. Such choices must be considered along with the 

heuristics theory, as visual cues and interpretability in dashboards can be enhanced by using 

colours and symbols. The possibilities for this are exposed in the next part.  

 

2.3.3. Patient status reporting 

The heuristic theory finds that some visual cues can help the dashboard viewer to understand 

the situation quickly (See Appendix 5). Indeed, the choice of specific colours or symbols can 

create more meaningful data; hence informing the users in a faster, more efficient way on the 

patient’s status.  
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Colour codes 

First, one frequent method to make a patient’s status more clearly visible is through the use of 

colour codes. A widely acknowledged – at least in the Western world – colour scheme was 

most often seen in the reviewed dashboards: red stood for severe, yellow for moderate and 

green for good/mild.  Most striking example was in the bar chart dashboard from Baeksted et 

al. (2017, p. 6), where each bar representing a PROMs item was coloured according to an 

almost self-explanatory severity scale: red for very severe, orange for severe, yellow for 

moderate, light green for mild, dark green for no severity. Similarly, Hassett et al. (2022, p. 6) 

used a colour-code to spot patients with severe symptoms, which were marked in red. As an 

alternative to colouring the separate bars in a chart, the line graph itself could also be coloured 

according to symptom severity, ranging from mild, to moderate, and severe to show the trend 

for patient recovery in cancer care (Watson et al., 2021, p. 3).  

This colour-coding practice was found to be used not only in PROMs dashboards (Khairat et 

al., 2018, p. 9), which is of great interest because it could be applied to clinical data, too. 

 

Flags and symbols  

Second, a flagging system can be introduced as a complement to colour codes. This can be 

done either through the use of symbols or simply through a decided colour code in a box, like 

a flag. A flagging system reacting to large changes in symptom scores has been extensively 

demanded by clinicians (Desantis et al., 2016, p. 362) in order to receive the alerts mentioned 

in part 2.1. efficiently. The flags should help to draw attention to what is most important. This 

was used at a “meso-level” dashboard view displaying the clinician’s patients list with a 

coloured flag next to each name, so that it was easy to spot which ones required most attention 

due to high number of symptoms or concerns (Watson et al., 2021, p. 5). Further, the flagging 

system was expressed through symbols like arrows, where up/down arrows and equal symbols 

showed the changes in PROMs score since the last questionnaire fill-out (Tsangaris et al., 

2022, p. 6). While the past suggestions were more oriented to serve the clinicians’ work, the 

concept of flagging can also be used for patients who can themselves put red flags when they 

experience severe symptoms or difficulties (Shewchuk et al., 2021, p. 3). For osteoarthritis, 

these flags were often related to e.g., infection, trauma, persistent inflammation, warmth, 

swelling. Patients recorded these in order to indicate that they would like to discuss it further 

with their health care providers.   

 

Overall, the flagging system puts in practice the colour coding and simplifies the 

communication between doctor and patient by critically evaluating the patient’s status. 

Flagging improves efficiency in the consultation, both by pre-identifying which patients require 
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more attention and by indicating more clearly which symptoms scores are alarming. Yet, many 

experts have raised questions on the methodology used behind defining the thresholds for the 

colour coding and flagging. Each patient comes with a different background and comorbidities 

and thus, what can be a good score for one may be an alarming one for another person. These 

implementation challenges are discussed in the following part. 

 

2.4. Implementation challenges 

Recent literature has increasingly looked into the benefits use of PROMs dashboards in routine 

clinical care as well as into what content and visualizations optimize their value. Despite the 

strong support for the adoption of these tools, challenges remain for their successful 

implementation. The following parts report on potential limitations for data comparability, 

collection, and use, focusing on EQ-5D-5L wherever possible.  

 

2.4.1. Data comparability 

Some factors linked to clinicians’ preferences or patient characteristics may bias the data 

interpretation. Such limitations could mostly be derived from clinical studies testing the effect 

of a specific factor on a given PROM. 

 

2.4.1.1. Missing consensus on colour scales and thresholds 

Part 2.3.3. revealed the relevance of flagging systems and colour codes to interpret PROMs 

data. Nevertheless, defining the right scale and colour may be a challenge, especially if there 

are disagreements between the experts community. In the case of asthma, which is close to 

COPD by nature, half of the interviewed clinicians preferred higher numbers indicating better 

asthma control (i.e., “higher score = better”), while the other half were more used to think in 

terms of frequency of severe symptoms, hence preferring the logic of “higher score = worse 

asthma control” with red colouring (Rudin et al., 2021, p. 2438). Consequently, dashboard 

developers must be mindful of these differences in perception and practice habits among 

practitioners. Another complication lies in defining the minimal clinical differences for each 

PROM, such that the flagging system does not become overly sensitive to minor changes 

(Desantis et al., 2016, p. 362). Thus, there is a need to find consensus on thresholds and 

scales to allow a generalized use of a PROMs dashboard. Settling on a standardized display 

can guarantee right interpretations and avoid confusions in communications between patient 

and health care providers (Rudin et al., 2021, p. 2442).   
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2.4.1.2. Biasing factors on EQ-5D-5L scores 

Some research papers have used EQ-5D-5L in their study of COPD and THA/TKA and found 

it to be influenced by multiple patient characteristics. It is crucial to identify these and 

understand the impact they can have on the comparability and interpretability of data in the 

patient-physician consultation. The PROMs dashboard IT-systems should also be adjusted 

accordingly to avoid misinterpretations of the individual patients’ questionnaire submissions.  

 

Influences on EQ-5D-5L score in COPD 

In COPD, Zhou et al. (2021, p. 19) reflected on the “discriminative ability” of the EQ-5D-5L, 

showing that for the same disease the scores may vary if patients’ characteristics differ.  

First, comorbidities play a major role in score interpretation in COPD: patients with more 

comorbidities often report lower EQ-5D scores than average (Zhou et al., 2021, p. 19). Two 

examples could be to have suffered exacerbations in the last year (Merino et al., 2019, p. 4) 

or to have a higher body-mass index (Huber et al., 2020, p. 9). These conditions were brought 

up in studies because they are acknowledged to decrease HRQoL.  

Second, age has been found to play a major role in EQ-5D score severity. Zhou et al. (2021, 

p. 19) found that health utility values decreased in older patients because their physical state 

deteriorated, and their disease tolerance decreased. This is also reflected in Merino et al. 

(2019, p. 4) where COPD health utility values were higher for patients under 65 years of age 

than for older ones. The impact of age may be linked to comorbidities since the elderly 

generally experience an overall decline in health. 

One further influencing factor in COPD is gender: men tend to report better EQ-5D-5L scores 

than women (Garcia-Gordillo et al., 2017, p. 1048; Merino et al., 2019, p. 4), potentially 

because they have a different perception of health status (Zhou et al., 2021, p. 19).  

Additionally, low level of education is a driver of lower EQ-5D-5L scores (Merino et al., 2019, 

p. 4). However, interestingly, research has also found education as a mitigating factor: the 

gender gap may be reduced through higher educational level and monthly income (Garcia-

Gordillo et al., 2017, p. 1048).   

 

Influences on EQ-5D-5L score in THA/TKA 

In a THA/TKA remission, similar factors as in COPD should be considered. Indeed, age and 

gender still have an impact on EQ-5D outcomes. Overall, Rolfson et al. (2016, p. 9) 

recommended to include “age, sex, diagnosis at joint, general health status preoperatively, 

and joint pain and function score in case-mix adjustment models”. Since these factors may 

affect statistical interpretation, it seems reasonable to assume that they also have an influence 

on the way the clinicians must interpret their patient data.   
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Scrutinizing age and gender brings an additional complexity level to the score interpretation: 

THA and TKA results, which so far have been regarded as one condition, must be considered 

separately. Indeed, there are two factors which lead to the fact that post-TKA EQ-5D scores 

are generally lower than post-THAs. On the one hand, there are more females having a TKA 

than men and on the other hand, the average age for TKA is higher than for THA; thus, it 

makes sense that the TKA’s EQ-5D scores are lower than THA’s since patients are lower-

scoring women, and are older which comes with more comorbidities (Sen et al., 2022, p. 924). 

However, regarding the age, there seems to be a plateau beyond 60 years, as no further 

significant difference was observed for the EQ-5D scores.  

In THA/TKA, it is also important to consider whether the surgery was unilateral or not; in the 

case of simultaneous bilateral surgery, lower EQ-5D scores are expected (Sen et al., 2022, p. 

924). 

Additionally, medical literature on THA/TKA investigated several factors which were eventually 

found to have no influence on the EQ-5D scores. For instance, Baghbani-Naghadehi et al. 

(2022, p. 6) found that obesity does not make a THA more complex since the same benefits 

are seen for patients of all body mass indexes (BMI) in PROMs (EQ-5D and WOMAC) after 

12 months post-surgery. Furthermore, Bovonratwet et al. (2021, p. 2022) found that negative 

experience during a THA/TKA operation is not a biasing factor for evaluating PROM scores. 

Thus, it is important for dashboard designers to also be aware of these non-influencing factors 

in order to focus the efforts on adjusting for the ones that matter.  

 

2.4.1.3. Difficult management of populations diversity 

Another challenge for data comparability is the management of the diversity of populations the 

PROMs questionnaires are handed out to. Patient populations’ cultural background and 

nationality may also impact the interpretation of scores. This is especially relevant in case a 

dashboard is implemented in large countries where many populations coexist. Some scholars 

have already acknowledged the impact on PROMs dashboards by mentioning the non-

diversity of their study sample as a limitation which makes their findings less applicable to a 

wider population (Tsangaris et al., 2022, p. 9). 

Data comparability may be challenged when the data collection for one population is not of the 

same quality for all populations. Pellizzoni et al. (2020, p. 3) pleaded for multilingual collection 

system in some countries like Brazil, so as to not exclude certain populations based on 

language. Amini et al. (2021, p. 1253) also emphasized the need to remove language barriers 

for by developing multilingual versions of PROMs surveys for the system’s interface. Indeed, 

having some populations filling in the questionnaire but not understanding the function or the 

details of it can cause problems in terms of data comparability because their responses may 
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not represent their actual health status. It is therefore important to consider cross cultural 

adaptation of PROMs questionnaires, by guaranteeing a reliable translation from one language 

to another (Haragus et al., 2018, p. 1004).  

 

2.4.2. Data collection 

Another implementation challenge emerges from the lack of consensus on the best way to 

collect PROMs. Indeed, as the collection timeframe and method impact their interpretation and 

importance (Molloy et al., 2020, p. 915), scholars have looked into how to organize the data 

collection so that it becomes a valuable indicator of health status (Canfield et al., 2020, p. 65).  

These literature review findings should however be considered with care: most papers are 

clinical studies for which collection timeframes were defined only to achieve the study’s 

objectives, and thus may not be realistic as a clinical routine.   

 

2.4.2.1. No consensus on collection timeframe 

Defining the PROMs collection frequency and moment is essential to guarantee valuable data.  

While in THA/TKA the challenge lies more in finding the right point in time at which most 

information on patient recovery can be captured, in COPD collection is to be planned on the 

longer term and must deal with the patients’ poor recall that can jeopardize the validity and 

usefulness of their responses (Smith et al., 2019, p. 2). Thus, the collection timing can be 

strategically chosen to meet condition-specific objectives.  

 

Collection timeframe in COPD  

COPD-related content on data collection was not available in the reviewed sample, hence 

conclusions on other chronic conditions involving regular doctor appointments were examined. 

While there is no clear pattern on what the most adequate timing could be, existing findings 

show that chronic conditions require frequent and recurrent monitoring of PROMs over time.  

In asthma management, which is closest to COPD, Rudin et al. (2021, p. 2438) argued for 

weakly fill-outs, distinguishing however by current patient health status. In case of poorly 

controlled asthma, a weekly 5-item PROMs questionnaire is recommended, whereas for a 

well-controlled asthma situation, a 1-item questionnaire could suffice. Monthly collections are 

suggested several times; Desantis et al. (2016, p. 363) even argued this frequency was the 

maximum before facing survey fatigue from patients and clinicians. Thus, in cancer care, 

Baeksted et al. (2017, p. 3) and Hartzler et al. (2016, p. 39) agreed that PROMs should be 

collected at each clinic visit, which is approximately monthly. Wang et al.'s (2021, p. 5) recent 

literature review confirmed this by spotting that the EQ-5D-5L was administered at each 

treatment cycle during chemotherapy. Other more extreme timeframes were proposed, e.g. 
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yearly for renal registries (Breckenridge et al., 2015, p. 1612) and daily for mental health 

management (Bauer et al., 2018, p. 5), yet these conditions are farther away from COPD 

treatments.  

 

Collection timeframe in THA/TKA  

Several studies reported on the collection timeframe for EQ-5D-5L in the treatment of 

THA/TKA. Unlike in the COPD setting, the goal of the PROMs data is to track changes between 

before and after the surgery; thus, the collection is less recurrent and stops once the patient 

has fully recovered. As such, the data collection time points should be chosen according to 

when they best show the improvement in patient condition. All clinical studies collecting 

PROMs including EQ-5D-5L concurred in that they were collecting data twice: once pre-

operatively and once post-operatively. While the pre-operative timeframe could vary from a 

couple of weeks before until right before the surgery (Bansback et al., 2019, p. 2), there were 

stronger divergences on the post-operative collection date.  

On the one hand, scholars argued for a rather short-term follow-up which should correspond 

to the time period during which most changes in health status occur. Some argued that 6 

months post-surgery is adequate (Canfield et al., 2020, p. 65; Heath et al., 2022, p. 5), while 

others supported an even shorter 3-months timeframe (Bansback et al., 2019, p. 2; Marshall 

et al., 2021, p. 4).  

On the other hand, several studies suggested to collect PROMs only 1 year after the surgery 

(Conner-Spady et al., 2018, p. 1312; Eneqvist et al., 2020, p. 273; Rolfson et al., 2016, p. 14), 

which even Marshall et al. (2021, p. 4) acknowledged to be the standard in some guidelines. 

However, Molloy et al. (2020, p. 914) explained that extending the collection period to 270-396 

days post-surgery in a clinical study could improve the response rate, which otherwise tended 

to be low. Interestingly, this goes against Marshall et al. (2021, p.4), who claimed that there 

was a higher likelihood of patient response at 3 months than any time later.  

In sum, for THA/TKA there is an agreement on the benefits of comparing pre- and post-

operative data. The follow-up collection date is not right after the surgery and should cover the 

time phase where the major changes in the patient’s health are expected to occur.  

 

2.4.2.2. Different collection methods and places 

In addition to the timing of the data collection, one needs to consider the place and format in 

which it is collected. No clear differences were spotted between chronic and acute diseases, 

considering that the questionnaire fill-out process stays the same independent of the condition.  
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Method of administration  

Each study has used different methods to collect PROMs from patients. Often the decision lies 

between the paper or digital versions of the same questionnaire. While some hospitals are still 

unwilling to use technologies (Marshall et al., 2021, p. 4) and keep traditional paper 

questionnaires (Nishimura et al., 2019, p. 2), there is an increasing preference for digital 

PROMs collection because of its clear advantages for the “elimination of transcription errors, 

increased accuracy and data quality, real-time data reporting, and increased compliance” 

(Dumais et al., 2019, p. 625). Digital PROMs collection has been implemented both in COPD 

(Dumais et al., 2019, p. 625) and in THA/TKA (Liu et al., 2018, p. 643; Molloy et al., 2020, p. 

915). Multiple solutions were developed – some already for PROMs dashboards – to collect 

PROMs through an app (Shewchuk et al., 2021, p. 4), web-based platforms (Absolom et al., 

2017; Hartzler et al., 2016; Hassett et al., 2022; Liu et al., 2018) or newly developed wearables 

(Elm et al., 2019, p. 1). (Liu et al., 2018, p. 643; Molloy et al., 2020, p. 915) also uncovered the 

potential of delivering the questionnaire via text messaging platforms which was seen as an 

efficient bridge towards digitalization. More recently, videoconferencing tools have also been 

tested with success (Finch et al., 2022). Often these PROMs can be collected on a tablet 

(Baeksted et al., 2017; Desantis et al., 2016), yet in COPD (Dumais et al., 2019, p. 627) 

reported that some patients with data privacy concerns could report symptoms digitally on a 

smartphone provided by their doctor.  

Overall, even if the technology is still used mostly by younger generations for now (Molloy et 

al., 2020, p. 915), the trend clearly is oriented towards the development of digital collection 

methods. Nevertheless, Nishimura et al. (2019, p. 7) pointed out that there may be difficulties 

in COPD (specifically for the CAT scores) to use paper and electronic version interchangeably 

for one patient, as they found that scores tended to be significantly higher in the paper versions. 

This must be thoroughly considered when collecting the data and interpreting PROMs scores.  

 

Place of administration  

The selected literature does not offer a clear answer as to where to best collect the PROMs. 

There is an almost equal repartition of administration at home and at the clinic, with some 

studies allowing both options, e.g., (Cronin et al., 2018, p. 1477; Merino et al., 2019; Strachna 

et al., 2021). Also in COPD, Nishimura et al. (2019, p. 2) offered both possibilities to fill-out a 

paper version at home or a digital version at the clinic. In THA/TKA, Liu et al. (2018, p. 643) 

found that patients prefer to complete pre-visit PROMs at home. However, Marshall et al. 

(2021, p. 4) still only offered a paper version at the clinic for its THA/TKA patients and 

Bansback et al. (2019, p. 2) found that only 30% of participants completed their questionnaire 

prior to arriving for their consultation and the rest did it in the waiting room.  
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The place of administration can play a role in terms of assistance the patient can get if the 

questionnaire is filled out at the clinic (Nishimura et al., 2019, p. 2). Despite the convenience 

of completing the PROMs at home, such a support can be valuable in terms of patient 

engagement and accessibility for all patient groups.  

 

2.4.2.3. Driving patient engagement  

The choice of the mode of PROMs questionnaire administration impacts the likelihood of 

getting responses regularly from patients. Overall, the challenge in data collection is to 

generate stronger patient engagement from all patient groups in order to ensure a high-quality 

data collection. 

Indeed, while digital solutions are easier to integrate into EHR and more agile for quicker 

completion at any time and any place, the use of tablets or web-based platforms may exclude 

patient population which have low technology literacy. This is especially the case for elderly 

populations, although these are often the most concerned groups for COPD and THA/TKA 

(NHS, 2022; NIH, 2022). These may feel intimidated by using, for example, a tablet (Desantis 

et al., 2016, p. 365), hence the need to make the software as intuitive and user-friendly as 

possible (Heath et al., 2022, p. 3). In practice, the struggle for the elderly to complete digital 

questionnaires has been identified by experts in Amini et al. (2021, p. 1251), while Marten et 

al. (2021, p. 14) argued that the elderly may need additional assistance or even an interviewer-

based approach to complete the questionnaires adequately. This is why Marshall et al. (2021, 

p. 4) asserted that assistance by staff and the availability of a dedicated space for PROMs 

completion in the clinic are critical success factors for electronic data collection. Overall, this 

points to Cronin et al. (2018, p. 1477) who suggested to enable both remote and in-clinic 

collection options to ensure access to underserved populations.  

Patient engagement can also be increased by adapting certain design features of the PRO 

collection system to patient preferences, which can help reduce patient burden and improve 

data quality (Dumais et al., 2019, p. 626) 

Finally, patient engagement can be increased by guaranteeing a clearer communication on 

the need to fill out PROMs. Several studies sent reminders to the patients, but Liu et al. (2018, 

p. 643) acknowledged that, to increase pre-visit completion, these messages should be as 

straightforward as possible, showing that they are healthcare-related and come from a 

physician's office.  

Hence, the different methods of collection can strongly influence the quality and quantity of the 

data collected to be used in the dashboard. Dashboard designers, as well as hospital 

managers should think of the most adequate way to administer the questionnaires based on 

their knowledge of their patient population in terms of age, culture, and technological literacy. 
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Adapting the communication on questionnaire fill-out is the necessary step to generate higher 

engagement from patients to regularly provide new data when requested.  

 

In sum, there are some considerable challenges to the implementation of PROMs dashboards 

in practice, especially related to the data it contains. While none of them is a strict barrier to its 

use, potential data comparability and collection issues must be evaluated and adapted for in 

order to guarantee a valid and useful data display and interpretation.  

 

 

Part 2 has laid down the foundations to understand what practices are recommended to 

include EQ-5D-5L data onto a dashboard. It has shown that it should be complemented by 

multiple other information, especially disease-specific PROMs, to be put in context for a better 

interpretation of scores. Several visuals suggestions can be used in the draft dashboard of this 

study, allowing to focus on essential contents through the right shapes, colours, and 

disposition. Challenges remain especially for data interpretation and patient engagement. All 

this knowledge collected can be transferred and applied to meet the focus of this study.  

 

 

3. Transfer of knowledge on dashboards and PROMs in practice  

The aim of this scoping literature review is to understand the opportunities and key success 

factors for an integration of EQ-5D-5L into a clinical dashboard for routine use. The above-

reported findings clarify the current status of academic knowledge on contents, analytical 

features, visuals and challenges of PROMs dashboards. Given the acknowledged benefits of 

PROMs dashboards for patient care, extending their use to several disease areas is 

interesting. The EQ-5D-5L is an internationally used and relevant generic PROM which has 

potential to be used in dashboards. However, no existing study has attempted to integrate it 

as key element of a dashboard.  

The next part reflects on how to best transfer and adapt existing practices from other PROMs 

and diseases to develop a valuable PROMs dashboard integrating EQ-5D-5L. Attention is 

given to potential differences in design requirements between chronic and acute conditions; 

taking as first use cases COPD and THA/TKA. In order to keep an overview, Table 5 

summarizes the major learnings from part 2 which constitute the foundations for the new 

dashboard integrating EQ-5D-5L data.  
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Table 5: Summary of key findings from the literature review (own illustration) 

Item Findings Application to new dashboard 

PROMs 

dashboards  

- First PROMs dashboards are already used in 

practice for some diseases  

- Use as reference to integrate 

EQ-5D specifically in COPD and 

THA/TKA  

Dashboard 

information 

- A mix of generic and disease-specific PROMs is 

often recommended 

- EQ-5D-5L is a valid instrument for COPD and 

THA/TKA  

- Key disease-specific PROMs for COPD are CAT, 

SGRQ and for THA/TKA are WOMAC, OKS/OHS 

- PROMs can be complemented with patient info, 

clinical data, free write-in features 

- Incorporate EQ-5D and the most 

relevant disease-specific PROM 

for COPD and THA/TKA 

respectively in dashboard 

- Reflect on how to best include 

additional information and add-

ons 

Analytics 

features 

- Dashboard data should have analytical features to 

see past scores and future goals, peer-group 

comparisons, symptom alerts  

- Evaluate potential of analytical 

features given disease type and 

context of use of dashboard 

Accessibility  - Dashboard must be customizable to display the 

needed level of information depending on the user  

- Identify needs of the dashboard 

users and distinguish key vs. 

complementary information 

Dashboard 

visuals 

- Users prefer line graphs and colour codes to 

understand the data  

- Heuristics theory can influence graph 

understandability  

- Understand which information to 

place where depending on 

importance 

Data 

comparability 

challenge 

- Hard to reach a consensus on colour scales for 

flagging system  

- Multiple biasing factors exist for EQ-5D-5L: gender, 

age and comorbidities are the main ones and 

should be accounted for in interpretations  

- Define a colour code for PROMs 

(along with professionals) 

- Display biasing factors in the 

dashboard to make the clinician 

more aware of them 

Data 

collection 

challenge  

- Timing and method impact quality of PROMs data 

- No defined timeframe, but regular for chronic and  

pre- and post-surgery for acute conditions  

- Digital is the trend but should not exclude any 

patient populations  

- Define realistic data collection 

objectives  

 

3.1. Contents of the dashboard including EQ-5D-5L data 

The reviewed literature can be interpreted in the context of this new dashboard to determine 

which information is most valuable to display. It provided a rationale for choosing EQ-5D-5L 

over other PROMs, for selecting a disease-specific measure per disease, as well as for 

focusing mostly on certain dimensions of these PROMs. 

 

3.1.1. EQ-5D-5L over other generic PROMs 

Existing PROMs dashboards are mainly using other metrics than the EQ-5D-5L as the core 

information displayed on the clinician’s screen. This study reconsiders the status quo and looks 

into the potential of choosing EQ-5D-5L as key metric for the consultation discussion. As seen 
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in part 2., the instrument is relevant for both COPD and THA/TKA and is widely implemented 

to calculate health utilities values for many medical conditions.  

The question that arises now is whether it brings any additional value to use EQ-5D-5L instead 

of other measures in a consultation, in particular generic PROMs like PROMIS-43, SF-36, or 

self-developed ones like Watson et al.'s (2021) PPFs (“Putting Patients First”) which are also 

commonly used. Several aspects speak for the relevance of an EQ-5D-5L-focused dashboard.  

 

First, the EQ-5D-5L questionnaire, by nature, is easy and fast to administer since it only 

comprises five simple questions. As such, it is not too cumbersome for patients to answer it 

before an appointment, thus increasing the likelihood of obtaining responses. This is especially 

meaningful for COPD where they need to do it regularly and on the longer term. For clinicians 

too, it has the advantage to not become an overload of information, while still delivering 

impactful insight in the understanding of a patient’s health. Indeed, EQ-5D-5L’s shortness will 

certainly leave out the more specific insights that e.g., PROMIS-43 provides. This may be 

criticized, yet on the positive side a simple and focused visualization may be best for a 

consultation. Considering the findings on ease of understanding, choosing EQ-5D-5L avoids 

an overwhelming flow of data while not excluding the opportunity to deep-dive specific 

symptoms if needed. 

Second, EQ-5D-5L not only is easy to administer but also provides an accurate picture of the 

patient’s health status – corresponding to the results from disease-specific PROMs. It was 

shown that in THA/TKA, its values can be matched with metrics like WOMAC (Ayala et al., 

2021) and that one can be translated to the other while not losing too many insights. In COPD, 

meanwhile, changes in generic results were correlated with changes in COPD-specific 

measures (Nolan et al., 2016, p. 497). Literature also investigated the potential of combining 

the EQ-5D data with a disease-specific PROMs instruments to best represent the HRQoL and 

potentially detect changes better using the CAT (Szentes et al., 2020, p. 9) or a COPD bolt-on 

which led to small improvements in the measurement performance (Hoogendoorn et al., 2021, 

p. 1672). It is also important to consider that as EQ-5D is focused on measuring the deviation 

from a great health status and that it therefore makes sense to use disease-specific instrument 

to complement the functions it covers (Feng et al., 2021, p. 667). Thus, EQ-5D-5L is a handy 

tool to put at the core of a dashboard and to combine with disease-specific measures which 

supports the analysis as a secondary information set.   

Third, EQ-5D-5L bypasses several accessibility challenges due to its already international 

scale. Indeed, its availability in 150 languages (EuroQol Group, 2021) removes the language 

barriers which may exist with other instruments and makes it be easily transferable for patients 

from one country to another. Further, it means that clinicians worldwide already understand 
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the tool and what high and low values mean. This, again, solves part of the data comparability 

challenge since the initial risks of clinicians’ confusions and frustrations should be limited.  

 

In sum, existing findings on EQ-5D-5L provide reasonable grounds to justify the benefits of 

integrate this PROM as core information of a dashboard. It is easy to administer and to interpret 

internationally, accurate, and can be complemented by a disease-specific measure for 

stronger insights.   

 

3.1.2. The right EQ-5D-5L dimensions  

The hereby developed dashboard draft should be easy to read and designed so as to focus 

the patient-clinician discussion on the most important topics. Current literature has shown that 

for other PROMs, only some of the dimensions were displayed on the dashboard according to 

the importance they should have in the consultation (Strachna et al., 2021, p. 14). Similar 

assumptions could be made for EQ-5D-5L, such that different dimensions could be displayed 

on the screen depending on the disease. Thus, it could be valuable to determine based on the 

literature which of the five dimensions will be most affected by changes depending on whether 

they are filled-out by COPD or THA/TKA patients. If some divergences are spotted, they can 

be applied in practice by strategically displaying only the data for these dimensions in the most 

visible part of the dashboard so as to raise maximal attention to what matters in a patient’s 

situation. 

 

Key dimensions in COPD 

COPD is a chronic lung disease that causes obstructed airflow from the lungs. COPD 

generates breathing difficulty, cough, mucus production, and can limit the patient’s ability to 

do routine activities (NIH, 2022). It is known to be a progressive disease that may worsen on 

the long-term, hence the need to manage the disease and control these symptoms regularly 

with a clinician. There are multiple PROMs developed specifically for COPD, yet given the 

context of this study, it is important to notice that several research papers have already 

confirmed the validity of EQ-5D-5L in evaluating patient health in COPD (see part 2). More 

importantly, these studies have reported which of the five dimensions were most affected by a 

degradation in lung function. Therefore, it is crucial that the dashboard considers that these 

metrics are the one put in front and are strongly weighted in the flagging system, as they will 

probably be the strongest indicators of a change in a patient’s health.  

Overall, it seems like there are two EQ-5D-5L dimensions affected most by COPD: Mobility 

and Pain/discomfort. These showed the strongest variance depending on the status of the 

patient’s lungs and are also the ones where patients in clinical studies reported the greatest 
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problems. Indeed, all research reporting on the changes in scores claimed that the patients’ 

ability to walk was a crucial factor in raising the alarm for a declining status (Garcia-Gordillo et 

al., 2017, p. 1053; Merino et al., 2019, p. 4; Nolan et al., 2016, p. 495; Zhou et al., 2021, p. 9). 

Opinions on the impact on Pain/discomfort  were a bit more mitigated, as only Garcia-Gordillo 

et al. (2017, p. 1053) and Merino et al. (2019, p. 4) defended it. Meanwhile, Usual activities 

was seen as severe symptom by Nolan et al. (2016, p. 495) only. In all papers 

Anxiety/depression and Self-care were the measures least impacted by COPD status.  

Thus, while there is no completely straightforward consensus, it seems reasonable to assume 

that Mobility and Pain/discomfort are most impacted by changes in a patient’s COPD, followed 

by Usual activities. Reflecting beyond the clinical setting, it makes sense to think that someone 

who has difficulties to breathe and lacks energy may struggle to walk and has chest pain.  

 

Key dimensions in THA/TKA 

THA and TKA are surgeries to replace a hip/knee previously damaged by e.g., arthritis or a 

fracture, with an artificial joint. An operation is an option in case other medication is not 

mitigating symptoms enough (NHS, 2022). In such a situation, the person often struggles with 

basic activities such as walking or putting shoes on. Given that there are a number of other 

procedures as alternative to medication, it is important for patients to discuss with the doctor 

whether the surgery is the best method to improve mobility considering the risks and 

complications. It is important as well to have the right expectations for the outcomes of the 

surgery.  

Thus, for the dashboard development it is important to distinguish patient status and interests 

between before and after the surgery. As shown in the literature findings, in general the 

dashboard should be used at these two stages and can even help to set realistic expectations 

for the patient through better communication with the clinician (Marshall et al., 2021, p. 3). EQ-

5D-5L is already extensively used in the assessment of THA/TKA outcomes which makes it 

fully relevant as key measure for the dashboard.  

Independently of the pre- or post-surgery situation, there seems to be a consensus on the key  

dimensions: emphasis in put on Mobility, Usual activities and Pain/discomfort by all studies 

(Conner-Spady et al., 2015, p. 1783, 2018, p. 1315; Eneqvist et al., 2020, p. 272; Greene et 

al., 2015, p. 3386; Heath et al., 2021, p. 430; Jin et al., 2019, p. 1640; Rolfson et al., 2016, p. 

12). Additionally, in the pre-operation setting patients may have very low EQ-5D scores in the 

Self-care dimension (Feng et al., 2021, p. 667) since this is part of the main symptoms as 

mentioned above. Anxiety/depression is not mentioned as a significant factor to consider in 

THA/TKA management.  
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Thus, there are several dimensions to consider to THA/TKA, keeping in mind that the 

specificity for this condition is the necessity to compare the scores from pre- and post-surgery 

to see the recovery process in the areas which were most bothersome.  

 

In sum, there are similarities for COPD and THA/TKA in which EQ-5D-5L dimensions are key 

to reflect changes in patient status. Mobility and Pain/Discomfort are the two important metrics 

and COPD, which makes sense in light of patients struggling to walk and being exhausted due 

to breathing troubles. In THA/TKA the Usual activities comes in addition considering that the 

condition is not only hindering the patient’s capacity to walk, but also limits his/her usual 

activities like putting shoes on. These dimensions should be placed at the forefront of the 

dashboard so as to make the analysis of symptom changes as easy as possible. Even though 

Usual activities is less important in COPD, for simplicity reasons it makes sense to add it as 

key dimension in both dashboards.  

 

3.1.3. The right disease-specific PROMs  

It has already been established that the core of the PROMs dashboard should be about the 

EQ-5D-5L information. Yet, there is some evidence in the literature that the explanatory power 

of this generic metric can be enhanced by complementing it by a disease-specific one. This 

instrument will be displayed on purpose as secondary information, to support decision making 

and confirm assumptions coming from the EQ-5D responses. Naturally, the PROM choice will 

differ between COPD and TKA/THA. One advantage is that this dashboard setting does not 

deprive EQ-5D from its core advantage, i.e., its transferability to any disease type and its 

comparability across conditions. Nevertheless, it also offers additional insights substantiating 

the conversation between the patient and the clinician.  

 

Key disease-specific PROMs in COPD 

In COPD, various disease-specific questionnaires exist, as seen in Table 3, some of which 

were found to correlate to EQ-5D-5L scores. There is no strict consensus on the most 

explanatory disease-specific measure, but literature oscillates between the CAT and the 

SGRQ-C. Indeed, on the one hand, in Merino et al.'s (2019, p. 5) work EQ-5D-5L was strongly 

correlated with the total score of the SGRQ-C. On the other hand, Hoogendoorn et al. (2021, 

p. 1671) found that there was a strong correlation between CAT and EQ-5D-5L. Szentes et al. 

(2020, p. 12) even claimed that “the CAT showed a relative good performance as a disease-

specific addition to the EQ-5D-5L”. Both PROMs have different focuses, as detailed in 

Appendix 4. In brief, the CAT sums up the scores of eight dimensions (cough, mucus 

production, sleep, and chest tightness, breathlessness, home activities, outside activities, 

sleep and energy). The SGRQ-C is longer, with 50 items related to either symptoms, activity 
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or impacts of COPD. Thus, the questionnaires may bring different level of information depth 

but, per se, both touch upon key aspects of COPD.  

Consequently, there are reasons to select CAT as the most adequate complementary measure 

to EQ-5D-5L: Szentes’ study is more recent and specifically investigates which measure is the 

best complement to EQ-5D, and CAT is faster to administer than the SGRQ-C. The CAT could 

especially add information on mucus, cough, and sleep, which are dimensions very specific to 

COPD which can explain changes in e.g., usual activities and that are beyond the explanatory 

power of the EQ-5D-5L.  

 

Key disease-specific PROMs in THA/TKA 

Among the many PROMs developed to measure the various aspects of THA/TKA, one has 

been frequently used in combination with EQ-5D-5L: the WOMAC. This tool includes 24 items 

in three categories: pain (five items), stiffness (two items), and physical functioning (17 items) 

(WOMAC.com, 2021). Therefore, there are some overlaps with the EQ-5D, but it provides 

some more information and depth of information.  

The WOMAC has already been used in practice in combination with the EQ-5D-5L because of 

its relevance, non-redundancy and ease of large-scale implementation (Marshall et al., 2021, 

p. 2). In clinical studies, too , THA/TKA patients were administered both the EQ-5D-5L and the 

WOMAC at pre-surgery baseline and post-surgery follow-up (Baghbani-Naghadehi et al., 

2022; Jin et al., 2019, p. 1633). Studies have proven their convergent construct validity, i.e., 

score correlation, especially for pain and physical function (Jin et al., 2019, p. 1636). However, 

the interesting part is that the WOMAC stiffness dimension items are not covered by the EQ-

5D-5L dimensions, as they have very low correlation to them (Ayala et al., 2021, p. 879).  

Hence, these literature insights give valid reasons to include the WOMAC as complement to 

the EQ-5D-5L data, especially since it will provide additional insights especially on stiffness, a 

key element of the THA/TKA recovery. 

 

3.1.4. Flagging system adaptation 

The above paragraphs selected which PROMs should fill the dashboard and thus, could guide 

the discussion between the patient and the physician during the consultation. Past studies 

have all used their own criteria to establish their flagging system and colour codes. As such, a 

scale defining when PROMs symptoms are mild, moderate, or severe needs to be defined but 

also stay adaptable to individual patient characteristics. This has implications for the 

dashboard design and additional contents that should be included. Overall, it will require 

flexibility in implementation as well as a thorough programming process to adapt the flagging 

system algorithm to both disease types and individual patient characteristics.  
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The previously mentioned biases emerging from patients’ clinical or demographic 

characteristics need to be taken into account here as well. Since the two metrics used in each 

dashboard are influenced by such factors, the algorithm computing the minimal significant 

differences and all other factors needs to be individually adapted for the patient’s 

characteristics. To help that in a less technologically complex way, it would be useful to 

implement key patient information in this dashboard incorporating EQ-5D-5L data, as 

suggested by Tsangaris et al. (2022, p. 7) and Taxter et al. (2021, p. 13). The patient’s 

photograph, gender, age, comorbidities, and latest PROM collection date can give the clinician 

an already more accurate snapshot of the patient they are seeing. Similarly, there is also the 

need to display the right patient history, including medication changes and big milestones. 

Thus, this information must be integrated into the dashboard to give a first-level context to a 

patient’s symptoms severity.  

Furthermore, part 3.1.3. detailed which should be the disease-specific PROMs complementing 

the EQ-5D-5L information. While the conclusions are based on the literature review findings, 

the final choice remains an assumption and hence, could still be changed by health institutions 

if need be. However, each change in PROMs needs further adaptation. Thus, for any condition 

that is not COPD or TKA/THA, there will be the need to re-program the dashboard’s flagging 

system accordingly.  

 

The two latter points mentioned are making clear that the dashboard, although applicable in 

part to multiple conditions through the generalizability of the EQ-5D, needs to be individualized 

in order to become a truly reliable tool for the patient-clinician interaction. Complexity emerges 

from the need to take into account these multiple sources of data which make the dashboard 

ensemble valuable. Consequently, the flagging system needs individualized adjustments to 

deliver accurate health status evaluations while not becoming too sensitive to minor changes.  

 

3.2. Visuals of the dashboard incorporating EQ-5D-5L data  

The literature review revealed interesting ideas on the layout and visualization of data for a 

dashboard incorporating EQ-5D-5L. There is potential to design one by creatively mixing visual 

inspirations, theoretical foundations (i.e., heuristics), and best practices from expert feedbacks. 

These visualizations are also integrating additional contents found most valuable in the review. 

 

3.2.1. Screen layout 

The first step is to allocate parts of the screen to the different contents which need to be in the 

dashboard, as identified in part 3.1. Overall, it is important to leave blank spaces between the 

data groups to easily distinguish the different sections (LeRouge et al., 2017, p. 6).  
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Primary data  

The “primary data” should above all be the EQ-5D-5L scores of the key dimensions, namely 

mobility, pain/discomfort and usual activities for both COPD and THA/TKA. As these should 

be the first thing to notice on the dashboard, it would be beneficial to place this data box in the 

top left of the dashboard and to allocate a large space to it (LeRouge et al., 2017, p. 12).  

Nevertheless, another option could be to integrate the patient characteristics data even higher 

in the top left corner. As a matter of fact, before reading and interpreting the key EQ-5D data, 

one needs to know first which “type” of patient he/she is facing, also including an access to a 

list of his/her care team. Therefore, the first proposition can be revised by placing a patient 

information box in the top-left corner of the dashboard.  

One further element could complement the primary information set: a section on the biggest 

changes in patient status and the patient’s biggest concerns that he/she wants to address 

during the consultation (Taxter et al., 2021, p. 27), as well as goals. This information, while 

taking information from the already displayed EQ-5D-5L and other PROMs, will provide the 

viewer with the most important information and alerts about the situation, potentially by using 

a colour code. As such, this box could be placed below the patient information section and by 

this, attract the attention of the reader rapidly as another preliminary information before a deep-

dive into the EQ-5D-5L data next to it.  

 

Secondary data  

The term “secondary data” stands for all the valuable information supporting the primary data 

by adding some depth to the findings and adapting it to the patient’s condition. One possibility 

to distinguish the secondary data from the primary one is to create them in forms of widgets 

as suggested by Liu et al. (2020, p. 858). The data box would be the same format as the 

primary data but with the difference that by clicking on a small arrow the data “widget” could 

be hidden from the dashboard, which would then increase the size of the primary data if the 

user wanted to focus only on this. The idea of using a smaller font is therefore not adopted in 

the first draft because I assumed that the widget system would be already influence the 

attention of the viewer without the need for a text visibility trade-off.  

Thus, the first item to include under this category is the disease-specific PROMs data, which 

can be included on the right of the EQ-5D section. Positioning it at the same hight in the 

dashboard makes it still take a lot of space and prominence, yet its placement more on the 

right does not draw direct attention to it. Following the heuristics insights, the viewer’s eye 

would naturally go first to the EQ-5D data and then on to the CAT/WOMAC data as intended.  

Second, adding clinical information on the latest lab results of the patient could bring 

considerable value to the whole analysis and hence, should be part of the dashboard, too. To 
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not attract too much attention to it and clearly show that this is not the core focus, a “clinical 

data” bar can be added at the bottom of the screen, following the logic of Ragouzeos et al. 

(2019, p. 8). The selection of the right clinical metrics is out of scope for this study and hence 

needs to be defined by the clinicians or health institutions.  

Lastly, literature mentioned the potential of leaving a free-text box for the patient to 

communicate any additional symptoms, questions, or concerns. While this may not be an 

essential feature of the dashboard, it can still be interesting to have a more “open” section as 

widget which can yield new insights to understand the patient’s situation even better (Baeksted 

et al., 2017, p. 3; Hassett et al., 2022, p. 4).  

 

3.2.2. Graphical representations  

Different types of data need to be included in the dashboard, for which the visual aspect should 

be optimized to facilitate its interpretation. One may also think of including further features to 

the graphs’ value, as suggested in multiple papers. The challenge remains to identify which 

will be the most adapted one for each data type. Overall, considering previous findings and 

the assumptions made in the discussion part above, there is no ground to believe that graphical 

representation of data should differ between COPD and THA/TKA as there were no clear 

distinctions or patterns in display preferences between them.  

 

Preference for line graphs for PROMs 

Past literature showed a preference for line graphs, based on their ability to show longitudinal 

data trends for the patient’s evolution of symptoms over time. It is therefore consistent to adopt 

this graphical style for the display of generic and disease-specific PROMs. 

A suggestion to improve such graphs is to add information on them by adopting a similar design 

to Watson et al. (2021, p. 3), whose graph lines were coloured according to symptom severity. 

This design idea can be beneficial in EQ-5D representation, as it is convenient and easily 

understandable, while not taking additional space on the screen.  

One challenge remains to define an adapted colour scale. Most clinicians who will use the 

dashboard are already familiar with EQ-5D and hence, will not have troubles understanding 

the values displayed. However, the scores at which the colour should switch from green to 

yellow to red have to be defined, probably with needed adjustments for patient characteristics 

as discussed multiple times already. A similar scale as the one for Watson et al. (2021, p. 5) 

could be used, such that it is also possible to aggregate these values into a measure of the 

current status of the patient. However, defining the scales of measurements is beyond the 

scope of this literature review; as such, the ones in the draft dashboard are only arbitrarily 
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defined. These should be established with medical experts based on their knowledge and real-

life experiences so as to guarantee adequate scales for COPD and THA/TKA, respectively.  

 

Preference for static points for clinical data  

While it is more valuable to look at the PROMs data over time to understand the patient’s 

status, the clinical data can be represented by a static point at a given date only. Indeed, since 

it is only of secondary importance in this dashboard, the focus should not be on the evolution 

of the laboratory results. This clinical data is mainly included to reassure the patients on their 

health status with measures they are familiar with, thus it only needs to show the patient that, 

at the very moment, he/she is “OK” (Ragouzeos et al., 2019, pp. 16–17). Therefore, it makes 

sense to simply look at the lab result in the most simplistic display of a single point, just as in 

Ragouzeos et al.'s (2019, p. 14) dashboard for rheumatoid arthritis.  

 

Options for data filters 

Just like in Leutner et al. (2021, p. 82) and Hartzler et al. (2015, p. 7), adding filters to the 

graphical representations could be a great way to add additional information to the graph while 

not oversaturating if the patient or the clinician wants to keep it simple. These data filters could 

be the way to integrate all additional analytical features mentioned in part 2.1.2. such as the 

treatment history or the peer-group comparison, as well as the ideal range visualization. 

Additionally, it could also allow to display data from further back in the past; in the case of 

THA/TKA the pre-surgery PROMs scores can be displayed and directly compared to the most 

current status of the patient. Colour suggestions for each add-on can be derived from 

heuristics, e.g. by choosing a less eye-catching colour for the peer-group data line.  

 

Information buttons 

Graphical representations should be optimized in order to have a straightforward interpretation 

and be clear to any viewer of the data. The propositions made above are already aiming at 

simplifying the data complexity; yet it would still be useful to include an information button 

(Watson et al., 2021, p. 3) describing the nature of the data, the scale as well as the colour 

coding and influencing factors. 

 

3.2.3. Dashboard visual inspirations  

In the process of drafting a dashboard including EQ-5D data, it is valuable to look at the best 

practices of past research in terms of dashboard design. Parts of this dashboard are directly 

inspired by some existing dashboards, since they are perfectly matching the requirements as 
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identified in the dashboard conception ideas mentioned above. However, it is to be noted that 

the final draft presented in 3.3. is entirely a self-generated creative work; simply inspired by 

existing practices. Before drafting the dashboard, it may be helpful to summarize the main 

visual inspirations in Table 6.  

 

Table 6: Summary of dashboard visuals inspirations from literature (own illustration) 

Article Item Justification 

(Watson et al., 

2021) 

Coloured line 

graphs 

 

- Simple option to depict both the longitudinal trend and the severity of 

symptoms 

- Replicable to any PROMs, including disease-specific PROMs  

- Not too space consuming in the dashboard 

(Watson et al., 

2021) 

“More info” 

buttons 

- Opportunity to provide more information on how to read a graph (e.g., 

the colour codes or the values), especially for PROMs  

(Strachna et al., 

2021; Tsangaris 

et al., 2022) 

Patient info 

section 

- Informs on age, surgery date, last survey date, active treatment 

- Gives key information for an analysis put in context  

- Gives option to add care team info in a sub-tab  

(Ragouzeos et 

al., 2019) 

Clinical data  - Helps to get a picture of the patient’s current status to put it in contrast 

with PROMs answers (e.g., can add three measures) 

(Ragouzeos et 

al., 2019) 

Ideal range - Convenient, straightforward, and easy way to put data in context if 

designed as a coloured area in the graph space is 

(Hartzler et al., 

2015) 

Data filters 

 

- Gives a wide range of opportunities for adaptability of graphs if insert a 

section to tick boxes that can include new graph info  

(Hartzler et al., 

2015) 

Graph zoom-in 

function 

- Convenient to enlarge a graph of PROMs dimensions (even the ones 

that will only be in small)  by just clicking on a graph  

(Baeksted et al., 

2017; Hassett et 

al., 2022) 

 

Free write-in 

feature 

- Idea can be slightly adapted by using a free-text box where patients 

can describe the other symptoms without any scale (a box similar to 

the EQ-5D one in (Watson et al., 2021)) 

(Taxter et al., 

2021) 

Major 

concerns 

section 

- Helps to understand immediately what the discussion should focus on 

by inserting an overview of patient questions and major changes in 

symptoms in red/green at the top of the dashboard  

(Watson et al., 

2021) 

Symptom 

complexity 

score  

- Gives an overall score to the patient based on criteria on the symptom 

complexity ranged from Low (green), to moderate (yellow) to high (red) 

based on all PROMs answers, which helps to identify the patients that 

are doing the worst 

- Can get inspiration from their developed scale: High when any 

symptom is at maximum severity, or when pain if high or if 3-5 

symptoms are high, or if 6+ symptoms are moderate.  

 

3.3. Draft dashboard 

In the following part, the dashboard draft is presented in its different variations. Its expected 

benefits and necessary steps to its implementation in practice are discussed subsequently.  
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3.3.1. Draft presentation  

Based on all the collected and reviewed insights of literature and the conclusions made above, 

the dashboards integrating EQ-5D-5L visible in Figure 4 and Figure 5 have been developed 

for COPD and THA/TKA, respectively. An example of the synthetic version (displaying only 

the primary data) of the dashboard is given in Figure 6.  

 

3.3.1. Draft dashboard’s expected benefits 

These dashboards, respectively for COPD and THA/TKA condition management, are a 

reflection of what are considered best practices in PROMs dashboard development. All visual 

aspects are validated by past research and have allowed to create a balanced mix of valuable 

contents. By combining all these elements, the proposed dashboard aims at giving to both 

patients and clinicians a holistic view of the patient’s situation.  

This study’s ultimate goal was to develop the first dashboard incorporating EQ-5D-5L in 

research, forasmuch as for both COPD and THA/TKA this has not been done before. 

Nevertheless, the review of the literature has strongly indicated that there is higher potential to 

combine the EQ-5D-5L data with some disease-specific measure to derive more insights from 

it. Consequently, the dashboard still puts the EQ-5D scores in the middle while providing 

information which helps to put the data in context.  

During the patient-clinician consultation, the synthetic dashboard can be shown as a first 

discussion point, starting with the general health status of the patient and then the description 

of the EQ-5D-5L scores. The discussion may stay very focused on these ones, since their 

generalizability can lead to a wide range of discussions topics. Yet, if the patient is requiring 

further information the clinician can simply use the extended version and put the EQ-5D-5L 

results in contrast with other data and play around with the filters. He/she can also use the 

zoom-in feature to access the EQ-5D-5L and WOMAC/CAT dimensions considered less 

relevant. The different complexity levels are a big strength of the dashboard, as they address 

the need to be accessible to all stakeholders.  

In the phase outside the consultation, clinicians can benefit from the data complexity the 

multiple filters allow and take a more analytical approach to the information on the screen.  

Moreover, the introduction of expandable widgets to display (or not) the secondary information 

is a way to reconcile two suggestions from the literature. On the one hand, some dashboards 

were suggesting the use of multiple tabs with different levels of complexity and dynamicity, 

while on the other clinicians also requested the fastest access as possible to the dashboard. 

Thus, the expansion bars replace the functionality of the different tabs and allows different 

complexity levels without leaving the main screen. This facilitates the clinicians’ task, while 

also allowing the patient to have access to this more holistic view if wanted.  
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Figure 4: PROMs dashboard for COPD  - Extended version (own illustration) 
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Figure 5: PROMs dashboard for THA/TKA - Extended version (own illustration) 
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Figure 6: PROMs dashboard for COPD - Synthetic version (own illustration) 

 

 

Further, the differences in design between COPD and THA/TKA are minor and show the wide 

applicability of this dashboard design beyond these two conditions. While timing of data 

collection and frequency of use may differ, the layout and information to be displayed is very 

similar. Beyond the obvious difference in disease-specific PROM, I decided to slightly adapt 

the filter options and the patient information box to make it more coherent to the needs of each 

condition. In THA/TKA, milestones of progress are more important since they show the post-

surgery recovery and thus should be displayed on the graphs through a filter option, which was 

marked in blue to strongly differentiate it from the rest of the data. Thus, the focus was 

reoriented towards the integration of key dates and comparisons versus pre-surgery, hence 

the replacement of “Last appointment” by “Date of surgery”. Therefore, the current designs 

despite their similarity allow, through little changes, to capture the specificities of each disease 

in order for the clinician and patient to make the most informed decisions as possible.  

 

In sum, these dashboards drafts are offering an opportunity to reconcile simplicity and 

complexity. The distinguished boxes and strategic positioning of each element of the 

dashboard according to heuristics facilitate accessibility of the data, while colour codes, both 

individual ones and aggregated, provide an easily understandable picture for interpretability. It 

allows for a thorough analysis with multi-factor influences but can also be reduced to a simple 

static view in just a click. Overall, based on literature insights, this dashboard should foster 

better communication, disease management and shared decision-making between the patient 
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and the clinician since it incorporates all the recommended practices from past studies’ 

findings. 

 

3.3.2. Expectations on implementation in practice 

As explained in part 2.4., the implementation of this dashboard in practice comes with 

challenges. Some of these can be handled in the design phase by planning ahead what to 

expect. While patient engagement is not guaranteed and the real value of the dashboard needs 

to be proven in practice, some recommendations can already be made in terms of data 

collection and frequency of use.  

 

3.3.2.1. Data collection 

The data collection process for this dashboard should ensure a regular inflow of quality patient 

data that completes the dashboard sections. For this, the accessibility of the questionnaire 

should be optimized to not exclude any patient populations in the collection process. While 

language is not a problem thanks to the internationality of the EQ-5D, WOMAC and CAT, an 

all-digital collection can be a barrier. COPD and THA/TKA are conditions affecting older patient 

populations which are known to be less technology-savvy. While a digital PROMs collection is 

definitely a simpler, faster and probably less mistake-prone solution, it is essential to still offer 

a paper version of the questionnaires in order to encourage all patients to participate in the 

regular update of their dashboard information.  

In terms of location, I recommend administering the questionnaire at home. The pre-visit fill-

out allows for the data to be processed and entered into the dashboard ahead of the 

consultation so that the clinician can conduct a preliminary in-depth analysis of it. The text 

messages reminders technique used in existing studies may be applied here, too.  

Furthermore, the frequency of data collection differs between COPD and THA/TKA. As the 

literature review findings suggested, the collection for chronic diseases like COPD should be 

done before each appointment, which is probably monthly or bi-monthly. The collection should 

be planned in the long-term with no clear ending date. Meanwhile, THA/TKA PROMs collection 

can be less regular and mostly show the different stages of the improvements from pre- to 

post-surgery. The literature review (mostly based on clinical studies) suggested to administer 

questionnaires once at baseline and once as follow-up only; yet in a real-life practice, there 

may be a need to track patient health more regularly. I suggest implementing a gradually 

decreasing collection frequency post-operatively: it should be monthly for the first three 

months, then bi-monthly until 6 months, and then once every 3 months until the end of the first-

year post-surgery. These timeframes correspond to the different recovery milestones that 

papers mentioned as relevant to see the major progress in the condition.  
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As such, the data collection should be planned ahead and clearly distinguished between 

disease types. To drive stronger patient engagement, the whole care team should explicitly 

communicate to patients the importance of their input for the dashboard and the benefits it can 

have for their care over time.  

 

3.3.2.2. Frequency of use 

Once collected, the data should be added automatically to the EHR and thus to the dashboard. 

In case of paper-based answers, the answers must be typed in manually ahead of the 

consultation by the care team. The goal is that new data should be available at every 

appointment so that it can be used as the central point of discussion. First, the clinician should 

engage with the patient on the topics visible at the left of the screen, i.e., the key concerns and 

changes in symptoms. He/she can then direct the focus on the data itself to observe these 

changes graphically.  

It can be expected that such a dashboard will be quickly adopted by clinicians and patients in 

COPD and other chronic diseases, given the frequency and long-term aspect of the monitoring. 

However, I also see clear potential in implementing the dashboard for TKA/THA: existing 

literature has shown that the EQ-5D-5L is already extensively used in the evaluation of patient 

status for this condition. As such, a dashboard would be an efficient way to improve the use of 

this same data by sharing it with the patient instead of keeping it only for the clinician’s analysis.  

 

Consequently, this first dashboard draft inspired by the many literature insights displays all the 

necessary information to conduct an analysis and take informed decisions in patient care for 

COPD and THA/TKA. The primary data provides an overview of essential themes as well as 

the EQ-5D-5L measures and is supported by the secondary data which can be displayed on 

demand. This dashboard answers the call for customizability and accessibility by its numerous 

add-on features. While small adaptations are suggested to meet the needs for COPD 

compared to THA/TKA, there was no reason to change the core of the layout and contents 

depending on disease type. Once this dashboard proposition is validated, the next step for 

implementation will be to ensure patients’ and clinicians’ engagement to fill-out and use the 

data in consultations. For this, clear communication of the benefits will be essential.  

 

 
4. Evaluation of dashboard proposition 

The dashboard presented above is a draft based on a mix of insights from the literature review 

as well as my creative inputs. The choices made were based on past studies for chronic and 

acute conditions published in highly recognized journals, which gives it a certain validity. 

However, for such a dashboard to be adopted in practice, the involvement of its future users 
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is highly recommended to enable a more participatory process and a higher match to their 

specific needs (Hartzler et al., 2015, 2016; LeRouge et al., 2017). As such, a follow-up on this 

research is necessary to have a first evaluation of the dashboard draft and gather feedback 

for its improvement.  

 

4.1. Dashboard validation process 

The HCD process makes interactive systems more usable through iterative direct input from 

future system users (ISO, 2010). It helps refining the design to meet better the needs, 

preferences, and limitations of users (LeRouge et al., 2017, p. 3). Therefore, HCD is generally 

separated in multiple iterative steps, connecting the designers to the users through iterative 

input-feedback loops (See Appendix 6). Ideally such HCD methods should be conducted 

throughout the whole technology development life cycle (LeRouge et al., 2017, p. 3). HCD is 

especially relevant for clinical dashboards because this method is increasingly being applied 

in HIT cases.   

HCD is one option to validate the above proposed dashboard. In the context of this study, the 

“users” should include the health care providers and patients who will use the PROMs 

dashboards together and should be able to access, use and understand it. Suggested methods 

to gather user inputs were focus groups (Liu et al., 2020; Ragouzeos et al., 2019), interviews 

(Ragouzeos et al., 2019; Van Citters et al., 2020) and advisory boards (Heath et al., 2022; 

Taxter et al., 2021). I see value in starting the first round of feedback with interviews of medical 

experts in the area of COPD and THA/TKA, so as to confirm the first assumptions about the 

draft and conclusions from the literature. Input from clinicians can be prioritized above patients’ 

since the latter group will only see the dashboard during the few minutes of the consultation, 

while doctors can use it as analytical preparation and consultation support material.  

 

Starting the first feedback round with medical experts interviews implies that there needs to be 

a list of people to contact to get interviews from. The list available in Appendix 7 can serve as 

a reference to show the clinicians’ profiles looked for. I suggest conducting individual interviews 

of 45 minutes in order to maximize the inputs from specialists and really focus on 

understanding the need, interest, and limitations for the dashboard for each individual clinic. 

The next part proposes an interview guide to drive the conversation towards the right topics. 

 

4.2. Expert interview guide 
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PROMs dashboards in practice - Clinicians interview guide 

Interview length: 45  mins 

 

Introduction  

We are looking into the potential of a clinical dashboard incorporating PROMs data to be used in routine 

practice in hospital appointments. Based on current status of academic research, collecting and using 

PROMs data has great potential to improve disease management and shared decision making through 

better patient-physician communication. We are aiming at developing a clinical PROMs dashboard, in 

particular one integrating EQ-5D-5L data, which can answer the specific needs of clinicians. We are 

investigating how contents and visuals may vary depending on disease type, which is why we want 

your expertise on [Choose: COPD or THA/TKA].  

During this interview, we will ask you first about the current situation in your practice, then about whether 

and how you could envision a PROMs dashboard with EQ-5D-5L information in it. Next, we will present 

you a draft dashboard and discuss implications with you.  

 

Current situation (3 mins) 

1. What is the current status on PROMs use in your clinic? Is there a PROMs collection process 

in place in your clinic and are you using it in patient consultations?  

 

2. Are you already using clinical dashboards routinely? [If not, why? If yes, does it display 

information on individual patients, i.e., one page per patient on the screen, or aggregated 

measures, i.e., overall statistics on your patients group to track the overall picture?] 

 

Interest in dashboard (12 mins) 

3. Do you feel that there is room for improvement in your consultations in terms of time 

optimization, common understanding and patient care? How useful would you consider a 

PROMs dashboard to improve this and to foster information sharing in order to encourage the 

shared decision-making process (e.g., for further treatment options)?  

 

4. In your area of expertise, which disease-specific PROMs do you consider as especially 

important and insightful? Why? [Probe specifically for CAT or WOMAC if not mentioned in 

answer] 

 

5. In your area of expertise, which generic PROMs do you consider as especially important and 

insightful? Why? 

 

6. We are specifically looking into the potential of integrating EQ-5D-5L data in the dashboard. 

From your experience, is it useful in your area of expertise? 

 

7. In your opinion, is one type of PROMs (between disease-specific and generic) more valuable 

than the other for your patient consultation? 

 

8. If it were to be implemented, how often would you use such a dashboard in consultations? 

[Test for: type of consultation, type of patient] 
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Checking features (20 mins) 

According to existing literature, displaying PROMs in consultations helps shared decision making and 

better patient care. It focuses the medical consultation on aspects that matter to the patient by 

addressing fears, concerns and by setting objectives for the patient, which in turn can influence 

treatment paths and expectations. In parallel, this dashboard should also come as handy tool for the 

medical expert to analyse the patient. Therefore, it is crucial to select the right information, the right 

complexity level, and the right visualization for it.    

 

- Preferences 

9. What information would you like to see displayed in a PROMs dashboard so that it gives you 

the right amount of information you need in your consultation? [Make clear that additional 

information beyond just graphs can also be added] 

 

10. How much data (i.e., complexity level) would you feel the need to share with your patient during 

the appointment so as to maximize shared decision-making?  

 

11. What kind of analytical features would you be interested in in a dashboard in order to interpret 

your data better? [Check for during vs. outside of consultation] 

 

12. How do you prefer your data to be graphically depicted? [Test for graph type, colours] 

 

- Model testing 

We have established a first draft of a PROMs clinical dashboard integrating EQ-5D-5L, basing 

ourselves on recent findings from the academic research. We focus on developing the right contents 

in the right way to visualize these according to clinicians’ preferences. We would like to discuss with 

you how interested you are in the different features of this dashboard as well as where you see 

improvement areas. 

[Show dashboard] 

 

13. What is the first element that catches your eye when looking at this dashboard? [Goal: 

understand if the EQ-5D-5L graphs placement is adequate] 

 

14. What information do you find most useful in the dashboard? [Probe for primary vs. secondary 

information] 

 

15. What analytical features do you find most useful in the dashboard? 

 

16. Follow-up: Do you think that the level of complexity is right? Do you see value in the presence 

of filters and widgets? 

 

17. Is there anything you would like to see changed in the visualization of this dashboard?  
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18. Is there any piece of information that is crucially missing on this dashboard? Is there something 

that you would remove?  

 

Challenges in use (10 mins)  

We are conscious that a successful implementation of PROMs dashboards may present some 

challenges in practice. Based on the literature we identified key discussion points on the feasibility and 

accuracy of PROMs dashboards.  

 

19. From the top of your head, do you see any major implementation challenges? [Test for: IT 

integration, Data collection, Biases in scores for flagging] 

 

- Reality on data collection 

20. We know that in reality, PROMs may not be collected very regularly and sometimes patients 

are not very participative. What collection frequency would be adequate for EQ-5D-5L and 

disease-specific PROMs?  

 

21. Is there a particular administration mode and location that you would recommend? [Test for 

digital vs. paper, home vs. in-clinic collection] 

 

22. How realistic is it to expect patients to fill-in the information at each date? [If negative: What 

could be done to incentivize that?] 

 

- Biases in data interpretation  

The flagging system has a challenge: it needs to be adapted to the patient’s profile, as some personal 

factors may change the EQ-5D-5L interpretation.  

 

23. What factors can make the result interpretation vary from one patient to the other? How do 

these influence the scores? [Probe especially for gender, age, comorbidities] 

 

24. Do you think that, despite these biases, the flagging system can be generalized by patient 

groups? or does each patient profile need to have an individual evaluation adapted to all patient 

characteristics?  

 

End 

25. Do you have any further comments on the topic?  

 

This is the end of the interview. Thank you for your time and valuable inputs!  

 

4.3. Benefits of the interview guide 

This interview guide is expected to generate a reflection process between the dashboard’s 

designer and key user. The first and second parts check the relevance and need for a PROMs 

dashboard as well as how valuable an EQ-5D-5L focus is in these disease areas. It can be 
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expected that interviewees will report that PROMs dashboards are not in place at the moment 

and that PROM data is collected only in the context of clinical studies. Therefore, the need for 

a dashboard could be shown to clinicians. It can be expected to find that many interviewees 

will find the EQ-5D-5L information relevant for their patient consultations, given that so many 

studies already confirmed its benefits.  

The third part of the interview first collects general preferences for dashboards and then 

gathers feedback on the dashboard draft. This allows to check the relevance of separating 

primary vs. secondary information (and the expandable sections) as well as how well the draft 

matches the clinicians’ expectations and wants. Even though already often confirmed by the 

literature, the graph type and colour coding can be discussed as well. Overall, there are 

reasons to believe that clinicians will find the dashboard useful yet will ask for changes in terms 

of the existing layout and set priorities. It would be very interesting to discover that the 

difference between the THA/TKA and COPD dashboards is bigger than what could be 

expected from the literature review.  

The fourth part focuses on implementation challenges and on clinicians’ perception of their 

impact on the dashboard’s success. Their real-life experience will reveal how to optimize the 

chances to get patients to complete PROMs questionnaires. Hopefully, the last questions will 

validate the assumptions on biasing factors for EQ-5D-5L and may uncover other ones, while 

aiming at understanding how the flagging system can be adapted best.  

 
 

The above part has clarified that the draft dashboard needs to be checked, adapted and 

validated by its key users: clinicians and patients. The HCD method is seen as efficient in 

existing literature and hence could be replicated as a follow-up to this work. An interview guide 

for clinicians specialized either in COPD or THA/TKA aims at gathering insights on the 

relevance of a PROMs dashboard integrating EQ-5D-5L, on the preferences and needs of 

users in terms of contents and visuals, and on advices on the management of implementation 

challenges. Conducting this feedback and validation step is crucial before developing the 

dashboard in practice.  

  
 

5. Conclusion  

5.1. Summary of the scoping literature review  

This scoping literature review aimed at identifying existing best practices to understand how to 

best integrate EQ-5D-5L information into clinical dashboards so as to enhance their value in 

patient-clinician interactions. 67 academic papers were reviewed, analysed and their 

knowledge transferred to the EQ-5D-5L case in order to eventually develop a dashboard draft.  
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Overall, the literature helped to build a case for a dashboard incorporating EQ-5D-5L data. 

While currently there are more publications for chronic diseases (e.g., long-term follow-ups for 

cancer or rheumatoid arthritis) than for acute diseases, the findings on dashboard contents 

and layouts were found to be applicable indifferently of the type of condition. General insights 

from the review showed that a mix between generic and disease-specific PROMs is 

recommended for a more precise overview of the disease. The fact that patient characteristics 

(age, gender, comorbidities) can strongly bias the PROMs data interpretation leads to consider 

that dashboards should contrast the PROMs results with other information like clinical data 

and patient profile. Moreover, the visual choices for the dashboard can be supported by the 

heuristics theory which identifies visual cues the human mind reacts to. Customization and 

flexibility are key to make the dashboard accessible to all users. These features help balancing 

the deep-level analytical need of the clinician and the simple straightforward understanding 

need of the patient in order to optimize communication during consultations.  

The above findings could be transferred and applied to develop a dashboard incorporating EQ-

5D-5L data and specialized for COPD or THA/TKA conditions. The dashboard is separated 

into two key parts: the primary information, situated on the top left, consists of information 

central in the patient-clinician interaction. The EQ-5D-5L data is complemented by the patient 

profile as well as a colour-coded box summarizing key concerns and alarming symptoms. This 

latter feature helps to draw attention to what matters most, first to the patient but also in general 

to address the EQ-5D dimensions which have the lowest score or the highest change since 

the last appointment. The primary data is always visible on the dashboard and provides the 

simplest level of detail. To add complexity to the analysis, the dashboard can be 

complemented by individual widgets bringing secondary information to understand better the 

patient’s overall health. The dimensions of the EQ-5D-5L can be complemented by a disease-

specific PROMs metrics, which is picked according to past research on the most effective 

combination for optimization of insights. For COPD, the CAT was chosen because it added 

information on the on mucus, cough, and sleep missing in EQ-5D; for THA/TKA the WOMAC 

was found to add value thanks to its stiffness dimension. Another widget offers the possibility 

to look at key laboratory data and contrast it with the patient’s self-generated responses. This 

feature was especially valued for its capacity to provide worried patients an instant response 

to “Am I OK?”.  Finally, a free write-in feature was deemed valuable for patient to report any 

concerns or symptoms which were not grasped through the rest of the data. The widget-based 

design, the graph zoom-in features, as well as the many filters available for the graphs 

(treatment changes, ideal state ranges, peer-group performance comparison…) address the 

granularity challenge mentioned in the reviewed literature. The dashboard also takes into 

account the recommendation to make the data easily understandable through the 
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development of a flagging system and colour code to show where symptoms are the most 

severe.  

These features, however, need to be carefully designed in the next stage of dashboard 

development to be adjusted to the disease type and the patient characteristics. Mainly the 

insights were drawn from findings from chronic condition dashboards due to the lack of 

academic contributions in the acute setting. It is reasonable to assume that there will be a 

stronger interest in a PROMs dashboard for the management of chronic conditions: the need 

for long-term frequent monitoring of the patient makes the features of the dashboard even 

more valuable. Meanwhile, in a one-time surgical context like THA/TKA, the dashboard can 

enhance shared informed decision-making on the operation and recovery plan but would only 

be used for a limited period of time, from pre-operative until recovery. Nevertheless, this study 

keeps the same dashboard layout for both diseases, as the same kind of information is 

needed; the effort will come from the clinician to redirect the conversation on the aspects 

relevant to THA/TKA management, which is why disease-specific filters were included.  

Finally, the created dashboard remains at a first-draft stage and needs further evaluation from 

real practitioners. The commonly used HCD methodology should be applied to find 

improvement areas to better meet the demands of both patients and clinicians. This paper 

provides a clinicians interview guide in order to collect first feedback on the contents, features 

and visuals of this new dashboard incorporating EQ-5D-5L information.  

 

5.2. Limitations 

This scoping literature review has followed a process to select, interpret and transfer the 

existing knowledge on clinical dashboards and PROMs. However, the methodological 

decisions taken may have left out some insights or are excluding some factors because they 

are out of scope of this work.  

Regarding the search process, the 67 papers selected provided a broad overview of the 

knowledge but not an exhaustive one. First, the access to the EMBASE database may have 

provided additional information. Then, the search terms, which were defined according to some 

preliminary understanding of the topic, may have restricted the number of results and 

excluded, for example, responses to papers’ calls for action. The hand searched and cross-

referenced articles were chosen because they were considered value-adding; however, this 

arbitrary selection has probably missed other interesting publications. Lastly, the publication 

date limitation may have excluded interesting insights from before 2015: for example, a past 

publication could have reported on an idea for a dashboard which has not been effective and 

hence could have been a good source to spot mistakes to not reproduce.  
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Second, the selected literature offered diverse insights from multiple topic categories. Yet, in 

the context of this review’s focus, only a very limited number of dashboard development 

insights were directly referring to COPD or THA/TKA. While this shows an interesting research 

gap, it also makes the study rely mainly on the assumption that findings are applicable from 

one disease type to another. Cancer care dashboards, for examples, may not be a fully 

comparable case to COPD because of the difference in the nature of the disease. Potentially, 

having more literature contents focused on COPD and THA/TKA could have revealed stronger 

needs for different designs according to disease type.  

Following this, the dashboard relies on multiple assumptions which have shaped the focus of 

this review and have influenced its design. It must be acknowledged that I wanted to develop 

a tool for EQ-5D-5L to be used in consultations and oriented the research accordingly. 

Therefore, there is an intentional bias in the focus on EQ-5D: although it is proven to be 

relevant measure, after all it may not be the most useful measure to integrate into a dashboard. 

For example, the selection process may have excluded papers showing that other generic 

PROMs had a stronger explanatory power than EQ-5D. Here, the focus was more on proving 

that EQ-5D was relevant and on understanding what it can be combined with to optimize its 

value. The dashboard could therefore be rethought accordingly. Additionally, there is a focus 

on optimizing the use for the clinician instead of the patient. For now, the dashboard’s use is 

limited to the in-hospital consultation setting, but opportunities for best integration into remote 

monitoring tools like digital health apps were not considered although probably beneficial.  

Last but not least, the dashboard is still at an early draft stage and needs some thorough 

discussion and validation with experts, as well as further studies to confirm its effect on patient 

care. The current version emerged from a remix of best practices from several papers but no 

radically new design contributions could be made due to the format of the literature review. 

The transferability of the findings remains an assumption which needs to be tested. 

Additionally, there may be limitations in terms of the modularity of the dashboard for other 

diseases. Transferability may be limited in disease types requiring, e.g., more complex PROMs 

with many dimensions which cannot fit into one dashboard.  

The applicability of this review’s findings may also be limited in practice because of several 

implementation hurdles. First, the system itself must be adopted by experts, which is not 

guaranteed because they are all used to their methods and may fear an information overload. 

The EHR integration is seen as facilitator of adoption yet is not guaranteed in most cases. 

Then, the patients themselves may be the bottleneck of the situation, as they may not be willing 

to fill-in the PROMs questionnaires as regularly as requested, either because they forget or 

because they do not want to share such information. 
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In sum, this study offers one picture of a dashboard integrating EQ-5D-5L information. 

Potentially, other formats and more complex adaptations could have been spotted as relevant 

if the literature sample had been enlarged and real-life expert insights had been integrated.  

 

5.3. Future outlook  

There are several areas to explore in research as a follow-up to this scoping literature review. 

The first step is two-fold.  

On the one hand, there is a need for validation of this first draft; the clinicians’ interviews will 

allow some first refinements. While this is a priority, it is also crucial to integrate patients early 

on in the design process because they will strongly influence the visual decisions on how to 

make the information as simple as possible. Hopefully, this will provide a more holistic view on 

the needs and challenges real users see in this instrument.  

On the other hand, the dashboard’s effectiveness should also be validated through an in-

hospital study which tests its impact on patient care when used in consultations. The study 

should be designed so as to gather opinions both from patients and physicians. Such a study 

could be done for COPD and THA/TKA simultaneously, so that the results can be compared 

in the aftermath. This would provide solid justifications for the adaptations needed between 

chronic and acute conditions. Other studies could check the transferability of the dashboard to 

other diseases both in theory and in practice. One recommendation would be to start with 

diseases where such care is most needed, e.g., cancer care.  

Finally, it is crucial for future implementation of the dashboard that an efficient communication 

strategy is established with the clinicians and the care team in order to maximize dashboard 

adoption. They should explain the need for and benefits of PROMs information to the patients 

so as to boost their engagement. As such, part of the future research could further investigate 

strategies for promote the use of the PROMs dashboard.  

 

In conclusion, future research could focus on consolidating the knowledge about PROMs 

dashboards integrating EQ-5D-5L in specific disease areas and on testing the hereby 

presented dashboard draft in practice. Investigating the transferability to other diseases will 

bring value to the medical sector as well. Finally, research on PROMs dashboard adoption 

strategies can be pursed to facilitate a smooth integration in practice.  
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Appendix 

Appendix 1 : Preferred Reporting Items for Systematic reviews and Meta-Analyses extension 

for Scoping Reviews (PRISMA-ScR) Checklist 

Source: Tricco et al. (2018) 

 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 

Title 1 Identify the report as a scoping review. 

Structured summary 2 

Provide a structured summary that includes (as applicable): background, 

objectives, eligibility criteria, sources of evidence, charting methods, results, 

and conclusions that relate to the review questions and objectives. 

Rationale 3 

Describe the rationale for the review in the context of what is already known. 

Explain why the review questions/objectives lend themselves to a scoping 

review approach. 

Objectives 4 

Provide an explicit statement of the questions and objectives being 

addressed with reference to their key elements (e.g., population or 

participants, concepts, and context) or other relevant key elements used to 

conceptualize the review questions and/or objectives. 

Protocol and 

registration 
5 

Indicate whether a review protocol exists; state if and where it can be 

accessed (e.g., a Web address); and if available, provide registration 

information, including the registration number. 

Eligibility criteria 6 

Specify characteristics of the sources of evidence used as eligibility criteria 

(e.g., years considered, language, and publication status), and provide a 

rationale. 

Information sources* 7 

Describe all information sources in the search (e.g., databases with dates of 

coverage and contact with authors to identify additional sources), as well as 

the date the most recent search was executed. 

Search 8 
Present the full electronic search strategy for at least 1 database, including 

any limits used, such that it could be repeated. 

Selection of sources 

of evidence† 
9 

State the process for selecting sources of evidence (i.e., screening and 

eligibility) included in the scoping review. 

Data charting 

process‡ 
10 

Describe the methods of charting data from the included sources of evidence 

(e.g., calibrated forms or forms that have been tested by the team before 

their use, and whether data charting was done independently or in duplicate) 

and any processes for obtaining and confirming data from investigators. 

Data items 11 
List and define all variables for which data were sought and any assumptions 

and simplifications made. 

Critical appraisal of 

individual sources of 

evidence§ 

12 

If done, provide a rationale for conducting a critical appraisal of included 

sources of evidence; describe the methods used and how this information 

was used in any data synthesis (if appropriate). 

Synthesis of results 13 
Describe the methods of handling and summarizing the data that were 

charted. 

Selection of sources 

of evidence 
14 

Give numbers of sources of evidence screened, assessed for eligibility, and 

included in the review, with reasons for exclusions at each stage, ideally 

using a flow diagram. 

Characteristics of 

sources of evidence 
15 

For each source of evidence, present characteristics for which data were 

charted and provide the citations. 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 

Critical appraisal 

within sources of 

evidence 

16 
If done, present data on critical appraisal of included sources of evidence 

(see item 12). 

Results of individual 

sources of evidence 
17 

For each included source of evidence, present the relevant data that were 

charted that relate to the review questions and objectives. 

Synthesis of results 18 
Summarize and/or present the charting results as they relate to the review 

questions and objectives. 

Summary of evidence 19 

Summarize the main results (including an overview of concepts, themes, and 

types of evidence available), link to the review questions and objectives, and 

consider the relevance to key groups. 

Limitations 20 Discuss the limitations of the scoping review process. 

Conclusions 21 
Provide a general interpretation of the results with respect to the review 

questions and objectives, as well as potential implications and/or next steps. 

Funding 22 

Describe sources of funding for the included sources of evidence, as well as 

sources of funding for the scoping review. Describe the role of the funders of 

the scoping review. 

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social 
media platforms, and Web sites. 

  



                                

 ix 

Appendix 2: Literature selection and justifications  

Source: Author’s own illustration 
 
 Author Date Articles’ added value and justification for inclusion  Condition A/C* Dashbd. PROMs EQ-5D 

Absolom et al. 2017 1) Visuals of dashboard: 2 tabs: EPR graphical view where 1 symptom = 1 box with graph trended over time + EPR tabular 

view with detailed scores and possibility to respond to alert (high number marked in red) 

2) Integration of information into EPR 

Cancer C Yes Yes Yes 

Amini et al.  2021 1) Relevance of PROMs: Dashboard must be visually appealing and clinicians see it as needed for better patient care N/A N/A No Yes Yes 

Ayala et al. 2021 1) Measures complementing EQ-5D: Mapping the WOMAC to EQ-5D shows that one can be translated to the other while 

not losing too many insights. However, WOMAC stiffness dimension items are not covered by the EQ-5D-5L dimensions 

(low correlation) 

THA/TKA A No Yes Yes 

Baeksted et al.  2017 1) Dashboard example: Bar charts for disease-specific PROM. Items are presented as bars with different colors (for 

example, red = very severe, orange = severe, yellow = moderate, light green = mild, dark green = none), lengths and 

numbers (1–5) for each date of treatment visit. 

2) Dashboard feature: Free text write-in feature (in case additional symptoms not covered by PROM) 

3) PROMs dashboard benefits:  Availability of the PRO-CTCAE self-reports during the consultation improved patient-

clinician communication about side effects 

Cancer C Yes Yes No 

Baghbani-

Naghadebi et 

al.  

2022 1) EQ-5D biases: Obesity does not make THA more complex, as eventually there are same benefits after 12 months for all 

BMIs in WOMAC and EQ-5D 

THA/TKA A No Yes Yes 

Bansback et al.  2019 1) PROMs benefits: PROM as decision aid to guide shared decision on if operation is the best option (helps decision quality) 

2) Collection: 3-4 weeks before, can be done until waiting room+ (if surgery) 6 weeks post surgery  

THA/TKA A No Yes Yes 

Bauer et al. 2018 1) PROMs benefits: patients become more mindful of their symptoms (in depression) if PROMs monitored daily 

2) PROMs collection: Daily for mental health 

2) Customization: patients’ desire for personalization 

Depression C Yes Yes No 

Bovonratwet et 

al.  

2021 1) EQ-5D biases: found that negative experience during THA/TKA operation is not a biasing factor for evaluating PROM 

scores, so it does not threaten comparability of patients 

THA/TKA A No Yes No 

Breckenridge et 

al.  

2015 1) PROMs collection: For renal registries, the collection is suggested at least once yearly  Renal 

registry 

C No Yes Yes 

Canfield et al.  2020 1) Data collection timeframe: Most improvement in PROMs after THA/TKA occurs within the first 6 months. Thus, limiting 

PROMs collection to 6 months is cost-efficient and is a good indicator of value of the surgical intervention 

THA/TKA A No Yes No 
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Conner-Spady 

et al.  

2018 1) Measures complementing EQ-5D: 5L better measure than 3L in TKA/THA, but even better in combination with disease-

specific measures 

THA/TKA A No Yes Yes 

Conner-Spady 

et al.  

2015 1) EQ-5D-5L relevance: 5L better measure than 3L in TKA/THA, especially for dimensions: mobility, usual activities, and 

pain/discomfort  

THA/TKA A No Yes Yes 

Cronin et al.  2018 1) Customization: Need customization of contents (should be limited to what their practice can address) 

2) Features: Patients want feature to track health assessment over time 

3) Features: Patients want feature to set goals over time (own physicians) 

4) PROMs Dashboard benefits: Can improve patient outcomes, shorten appointment times, patient-centred discussions 

Depression 

& Anxiety 

C Yes Yes No 

Desantis et al.  2016 1) Features: Clinicians want flagging system (not too sensitive ones), dynamic display of previous questionnaire scores, 

date of treatment change, notifications within display 

2) Challenges: EHR integration is a must 

3) Data collection timeframe: PRO collection not more than monthly over concerns for both patient and clinician fatigue in 

reviewing results. 

Overactive 

bladder 

C Yes Yes No 

Devlin & Brooks 2017 1) EQ-5D-5L relevance: EQ-5D is gaining importance and thus the need for better integration, yet  people still struggle with 

scale valuation 

2) Disease-specific measures:  EuroQol is thinking of bolt-ons 

N/A N/A No Yes Yes 

Dixon et al.  2016 1) Features: EHR widgets to combine vitals sign trends and PROMs could be explored 

2) PROMs dashboard benefits: dashboard can be used to improve medication adherence, thus better management of 

chronic conditions 

3) Challenges:  implementation difficult because patients were reluctant to complete questions   

Diabetes C Yes No No 

Dumais et al.  2019 1) Implementation challenge: Incorporating patient preferences when designing a dashboard can increase engagement 

and data quality 

2) Collection method: Patients prefer reporting disease symptoms via a smartphone provided by a physician to feel safe 

sharing their data 

3) Collection method: Increasing preference for electronic PROs collection because of their advantages (elimination of 

errors, increased accuracy and data quality, real-time reporting) 

COPD C No Yes No 

Elm et al.  2019 1) PROMs collection: use wearables (and not necessarily only PROMs questionnaires)  

2) PROMs benefits: Clinicians saw the complementary aspect to clinical assessments  

3) Dashboard display: expansion of the Y- axis in certain displays for easier data comprehension, the addition of markers 

for medication intake across ePROs and sensor-derived data displays, updates to descriptive text and the addition of “info” 

buttons describing each display  

Parkinson C Yes Yes No 

Eneqvist et al.  2020 1) EQ-5D-5L relevance: EQ-5D-5L is better than 3L in THA/TKA 

2) PROMs collection: preoperatively and 1-year postoperatively 

THA/TKA A No Yes Yes 
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Fautrel et al. 2018 1) Features: Data can be trended over time and anomalous results identified 

2) Dashboard visual: Single interface in an easy-to-read, easily interpreted format (e.g. graphs) 

3) EHR integration: need for EHR integration  

Rheumatoi

d arthritis 

C Yes Yes No 

Feng et al. 2021 1) EQ-5D relevance: A diseases are expected to have limitations with "self-care" function 

2) Complementary measures: EQ-5D was conceptualized to measure deviations from full health (or negative health), thus 

in some circumstances, should use disease-specific instrument 

3) EQ-5D relevance: EQ-5D has excellent psychometric properties 

N/A N/A No Yes Yes 

Field et al. 2019 Shows:  

1) PROMs benefits: helps patients remember better their past symptoms and hence to bring more awareness on the care 

needed. Also helps to adapt medication, changing components of care, etc.  

N/A N/A No Yes No 

Finch et al. 2022 1) PROMs collection: Explore videoconferencing as valid new EQ-5D collection method N/A N/A No Yes Yes 

Gandrup et al. 2019 1) Relevance of dashboards: HIT is increasingly used for PROM collection (incl. dashboards) 

2) Dashboard contents: Patient’s most salient goals, concerns, and experiences 

Rheumatoi

d arthritis 

C Yes Yes No 

Garcia-Gordillo 

et al.  

2017 1) EQ-5D biases:  Men reported better health status than women. As educational level and monthly in- comes were higher, 

gender differences were lower and HRQoL was better 

COPD C No Yes Yes 

Greene et al. 2015 1) EQ-5D relevance: 5L better than 3L because it allows to show better patient's mobility and pain/discomfort problems THA/TKA A No Yes Yes 

Haragus et al. 2018 1) EQ-5D biases: Finds that the translation of a THA-specific PROMs is reliable from one translation to the other  THA/TKA A N/A Yes Yes 

Hartzler et al.  2016 1) PROMs collection: Monthly before each visit 

2) Dashboard visuals: Preference for bar charts and line graphs.  Pictographs/tables less helpful 

2) Customizability: Patients + HCP Need tailoring of content complexity 

3) Dashboard design: adapted dashboard could be built for each disease HCD 

4) Features: data trended to similar patients (age- and treatment-matched)  

Cancer C Yes Yes No 

Hartzler et al.  2015 1) Customization: HCP prefer simple static views of data to share with patients during consultation, differentiates between 

inside/outside the consultation through three different tabs with different data complexity levels 

Spine 

surgery 

A Yes Yes No 

Hasset et al.  2022 1) Dashboard contents: see past responses of PROMs and other freely- indicated symptoms 

2) Features: Clinicians get messages to alert on patient's severe symptoms  

Cancer C Yes Yes No 

Heath et al. 2021 1) EQ-5D relevance: that EQ-5D is massively used to THA/TKA but that at the moment it is not incorporated in dashboards 

2) Dashboard content: For THA/TKA it makes sense to compare pre-op. and six-month postoperative EQ-5D 

THA/TKA A No Yes Yes 

Heath et al. 2022 1) PROMs collection: pre-op and 6 months after 

2) Challenges: costs of implementation & PROM collection, frequency of dashboard use 

THA/TKA A Yes Yes No 

Hoogendoorn 

et al.  

2021 1) Disease-specific PROMs: Bolt on for COPD led to small improvement in EQ-5D performance COPD C No Yes Yes 
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Huber et al. 2020 1) EQ-5D biases: HRQoL of obese patients with mild to severe COPD might improve following weight reduction. For very 

severe COPD, a negative association of obesity and HRQoL could not be confirmed.  

COPD C No Yes Yes 

Jin et al.  2019 1)EQ-5D relevance: 5L better than 3L in THA/TKA,  differentiates patients better based on their mobility  THA/TKA A No Yes Yes 

Khairat et al.  2018 1) Visuals: colour- code to spot patients with severe symptoms  

2) Challenges: Alerts may lead ot information overload 

N/A N/A Yes No No 

LeRouge et al. 2017 1) Dashboard visuals: Heuristics revealed visual characteristics, e.g., Exclude data labels from column; Unified colours, 

differentiated darker colour is data to emphasize; Greatest interest outcomes on top-left corner; Descriptive graph titles 

2) Dashboard design: Use HCD 

N/A N/A Yes Yes No 

Leutner et al. 2021 1) Customization:  different tabs, Expandable information, possibility of corrections, including and excluding diagnoses and 

patients,  filter by time periods 

Rare 

diseases 

Both Yes No No 

Liu et al. 2020 1) Dashboard contents: Include key lab results,  Some patients did not like the goal function 

2) Customization: Add widgets to dashboard, ability to customize is important  

Rheumatoi

d arthritis 

C Yes Yes No 

Liu et al.  2018 1) Use in practice:  Clinicians should clearly communicate the importance of PROMs to help generate “buy in” 

2) Data collection: Preferences for pre-visit PROMs at home, delivered by email or text message. Technological is stilla 

barrier but text messages seemed to be a good bridge. The message must clearly indicate that it is healthcare-related.  

THA/TKA A No Yes No 

Lutz et al.  2022 1) Dashboard design: for success, need for clear and integrated dashboards showing relevant information only Cancer C No Yes Yes 

Marshall et al.  2021 1) PROMs benefits: dashboard helps patients to have realistic expectations for TKA outcomes and promote shared decision-

making with their care provider 

2) Data collection timeframe: Before surgery, 3-months, and 12-months post-surgery. Reporting on 3-month results is done 

in practice since most of the functional improvement is achieved by then 

3) Data collection method: Critical success factors for electronic data collection are the availability of staff to assist patients 

with the technology, WIFI connectivity, and dedicated space for patients to complete their PROMs. 

THA/TKA A No Yes No  

Marten et al.  2021 1) Accessibility: elderly may need additional assistance to complete questionnaires  N/A N/A No Yes Yes 

Merino et al.  2019 1) EQ-5D relevance: Uses EQ-5D to evaluate HRQL 

2) EQ-5D biases: In COPD: greatest problems in mobility and pain/discomfort 

3) EQ-5D biases: having suffered exacerbations in the last year, presenting a higher level of severity, being a woman, and 

having a low education level are related to worse HRQL in patients with COPD. 

COPD C No Yes Yes 

Molloy et al.  2020 1) Data collection method: can ensure PROM completion by sending automated text message reminders to patients (esp. 

For younger ones) 

2)Data collection timeframe: In THA/TKA, suggest to expand the follow-up questionnaire time period to 13 months as 

completion increased to 46.2% through this.  

THA/TKA A No Yes No 

Mooney et al. 2019 1) Dashboard visuals: line graphs, Horizontal lines discriminating mild, moderate, and severe scores 

2) Dashboard features: alerts for high severity symptoms, overlay symptom graphs to look at symptom clustering 

Cancer C Yes Yes No 



                                

 xiii 

3) Dashboard contents:  

2) EHR integration: Need for integration in clinical workflow 

Nicolas-Boluda 

et al.  

2021 1) PROMs benefits: patient-centred care, decision making, enable comparisons with peer-group, help to raise concerns Endometrio

sis 

C Yes Yes Yes 

Nishimura et al.  2019 1) Data collection method: PROMs questionnaire is either self- administered under supervision using a tablet computer at 

our outpatient clinic or as paper completed at home and returned by mail 

2) Data collection method challenge: Cannot use paper and digital version interchangeably because there are big 

differences in scores reported 

COPD C No Yes No 

Nolan et al.  2016 1) EQ-5D-5L relevance: 5L is good for use in COPD, helps to differentiate between groups defined according to disease 

severity. 

2) Disease-specific measures: EQ-5D-5L is correlated to disease-specific responses (and their changes)  

COPD C No Yes Yes 

Oeser et al.  2018 1) Dashboard contents: 3 classes of data to be displayed: patient, disease and therapy metrics Cancer C Yes No No 

Pellizzoni et al.  2020 1) Use in practice: Need for multilingual collection system in some countries (here Brazil)  N/A N/A Yes Yes Yes 

Ragouzeos et 

al.  

2019 1) Dashboard content: 3 types of data important for patient and clinician: lab results, PROs, and medication data 

2) Dashboard visuals: lab data should be placed at bottom of page, smaller than PROs because not the focus 

Rheumatoi

d arthritis  

C Yes Yes No 

Rolfson et al.  2016 1) EQ-5D biases: Include and adjust for: age, sex, diagnosis at joint, general health status preoperatively, and joint pain and 

function score for THA/TKA 

2) PROMs collection: Immediately before and 1 year after surgery 

3) Disease-specific PROMs: should complement EQ-5D with a 1-item pain question  and a single-item satisfaction outcome 

THA/TKA A No Yes Yes 

Rudin et al. 2021 1) EHR integration: integrated remote symptom monitoring  

2) Dashboard features: data dashboard accessible from the EHR in 1 click + sending EHR inbox message preceding the visit.  

3) Dashboard visuals: Divergent opinions between higher=better asthma control OR worse control 

4) Dashboard contents: current asthma medications and refill data, recent ED visits or hospitalizations, name of asthma 

specialist treating patient 

Asthma C Yes Yes No 

Sen et al. 2022 1) EQ-5D biases: women have more disabilities than men in osteoarthritis knee THA/TKA A No Yes Yes 

Shewchuk et al.  2021 1) Dashboard features: option to highlight red flags intended to be discussed with an HCP + ease of reading for patients 

(eg, add a legend, increase contrast and font size, and reduce reading level) 

Knee OA C Yes Yes Yes 

Smith et al.  2019 1) PROMs dashboard benefit: improving recall COPD C No Yes Yes 

Spronk et al.  2021 1) Disease-specific PROMs: Adding a burn-specific item to the EQ-5D-5L is possible and has potential. Burns A No Yes Yes 

Strachna et al.  2021 1) Dashboard visuals: line graphs most effective to show HRQoL 

2) Dashboard contents: Comparison group  

Cancer C Yes Yes No 
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Szentes et al.  2020 1) Disease-specific PROMs: Combined use of the EQ-5D and the CAT is seen as a promising approach to best depict HRQL in 

COPD 

COPD C No Yes Yes 

Tai et al.  2020 1) Dashboard benefits: helps patients to understand what clinical factors explain changes in health status  Falls A No Yes Yes 

Taxter et al. 2021 1) Dashboard visuals: Clearly labelled graphs, and vertical orientation to facilitate review and discussion 

2) Dashboard content: trending data over time, personalization with patient photo and updates on life before visit  

JIA C Yes Partially No 

Tsangaris et al.  2022 1) Dashboard features: Radar allows to see overall picture, Possibility to display item-level responses, PROMs with labels 

(ie, up/down arrows and equal symbols) showing changes vs. previous score 

2) Customization: Enables transferability to other institutions or department 

3) Dashboard contents: Photograph of the patient, graph summaries, and recommendations including links to relevant 

resources  

Cancer C Yes Yes No 

Van Citters et 

al. 

2020 1) PROMs dashboard benefits: supported discussions of what matters most 

1) Challenges: dashboard was seen by clinicians as less comprehensive and timely, more work than their EMR 

Cystic 

fibrosis 

C Yes Yes No 

Wang et al. 2021 1) EQ-5D relevance: there are other uses of EQ-5D than for economic assessments. It can be used in patient-physician 

communication 

2) Collection frequency: In cancer, EQ-5D usually administered at each chemotherapy cycle 

N/A N/A No Yes Yes 

Watson et al.  2021 1) Dashboard contents: patient’s six most recent PROMs answers, the patient’s priority concern, and clinical actions taken 

in the encounter 

2) Dashboard visuals: Visual flag to identify patients with high number of symptoms/concerns 

3) Dashboard features: longitudinal trending and visual cues to easily differentiate mild symptoms from moderate or 

severe which informed the colour coded trends 

Cancer C Yes Yes Yes 

Zhou et al.  2021 1) EQ-5D biases: Discriminative ability of EQ-5D because of the variances depending on characteristics. E.g., sex, age and 

comorbidities 

COPD C No Yes Yes 

 

*A/C: Acute vs. Chronic condition. N/A is written in case there was no precise disease in the focus of the study 
The sections Dashboard, PROM and EQ-5D show which study was focused on which topic.   
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Appendix 3: Detailed literature selection process  

Source: Author’s own illustration 

 

 

  

Searches

Search # Search terms Nb of results Restrictions Final selection Eliminations Database

A.1
((PROM dashboard) OR (PRO dashboard) OR (patient-

reported outcomes dashboard) OR (patient-reported 

outcomes measures dashboard))

88

2015-2022

+ English

23

A1: 43

A2: 12

A3: 9

A4: 0

A5: 1

A6: 0

PubMed

A.2
((PROM dashboard) OR (PRO dashboard) OR (patient-

reported outcomes dashboard) OR (patient-reported 

outcomes measures dashboard))

6

2015-2022

+ English

+ Peer reviewed
3

A1: 3

A2: 0

A3: 0

A4: 0

A5: 0

A6: 0

PsychInfo

A.3
((PROM dashboard) OR (PRO dashboard) OR (patient-

reported outcomes dashboard) OR (patient-reported 

outcomes measures dashboard))

22

2015-2022

+ English

+ Peer reviewed
0

A1: 10

A2: 3

A3: 3

A4: 3

A5: 1

A6: 2

Cochrane

A.4
((PROM dashboard) OR (PRO dashboard) OR (patient-

reported outcomes dashboard) OR (patient-reported 

outcomes measures dashboard))

5

2015-2022

+ English

+ Peer reviewed

+ Review articles 

OR research 

articles

2

A1: 2

A2: 0

A3: 1

A4: 0

A5: 0

A6: 0

ScienceDirect

B.1
((EQ-5D-5L) AND ((COPD) OR (chronic obstructive 

pulmonary disease) OR (hip or knee replacement) OR (hip 

or knee arthroplasty)) AND ((age OR culture OR geography 

OR language) OR (responsiveness OR accuracy OR validity))

76

2015-2022

+ English

20

B1: 36

B2: 11

B3: 5

B4: 0

B5: 4

B6: 0

PubMed

B.2
((EQ-5D-5L) AND ((COPD) OR (chronic obstructive 

pulmonary disease) OR (hip or knee replacement) OR (hip 

or knee arthroplasty)) AND ((age OR culture OR geography 

OR language) OR (responsiveness OR accuracy OR validity))

7

2015-2022

+ English

+ Peer reviewed
5

B1: 0

B2: 2

B3: 0

B4: 0

B5: 0

B6: 0

PsychInfo

B.3
((EQ-5D-5L) AND ((COPD) OR (chronic obstructive 

pulmonary disease) OR (hip or knee replacement) OR (hip 

or knee arthroplasty)) AND ((age OR culture OR geography 

OR language) OR (responsiveness OR accuracy OR validity))

0

2015-2022

+ English

+ Peer reviewed
0

B1: 0

B2: 0

B3: 0

B4: 0

B5: 0

B6: 0

Cochrane

B.4
((EQ-5D-5L) AND ((COPD) OR (chronic obstructive 

pulmonary disease) OR (hip or knee replacement) OR (hip 

or knee arthroplasty)) AND ((age OR culture OR geography 

OR language) OR (responsiveness OR accuracy OR validity))

18

2015-2022

+ English

+ Peer reviewed

+ Review articles 

OR research 

articles

1

B1: 12

B2: 5

B3: 0

B4: 0

B5: 0

B6: 0

ScienceDirect
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Appendix 4: Commonly used PROMs (generic and disease-specific)  

Source: Author’s own illustration 

PROMs Type Description 

EQ-5D-5L Generic Five dimensions (mobility, self-care, usual activity, pain/discomfort, 

anxiety/depression) → Specific aspects of health 

- Five answer levels for each of dimensions, ranging from no problems [1] to 

extreme problems [5] 

 

Visual analog scale (VAS) → General health perception  

- Continuous response scale ranging from 0 (worst state) to 100 (best state), 

as indicated by responders by selecting a point on this scale 

SF-36* Generic 8 dimensions (summarized in 1 physical and 1 mental scale component) 

including: Limitations in physical activities, social activities, usual role activities 

(because of physical and emotional problems), Bodily pain, mental health, 

vitality, general health perceptions    
- 36 questions with different scales  

*Note: for routine follow-up in joint replacement registries, the SF-12 (shortened 

version of SF-36) is preferred (Rolfson et al., 2016, p. 10) 

PROMIS-43 Generic Seven domains: physical function, anxiety, depression, fatigue, sleep 

disturbance, pain interference, and satisfaction with participation in social roles + 

Pain intensity item scored from 0 to 10. 

- Total of 43-item: 6 items per dimension with responses ranging from 1 to 5. 

Raw scores for each domain are calculated by summing the item scores.  

CAT COPD 8 dimensions (cough, mucus production, sleep, and chest tightness, 

breathlessness, home activities, outside activities, sleep and energy)  

- Six answer levels (0 = best to 5 = worst). Thus, the worst sum score for the 

CAT is 48 and the best is 0.  

SGRQ-C* COPD 50 items divided into three component scores: Symptoms (frequency and 

severity of respiratory symptoms), Activity (dyspnoea-related activity limitations) 

and Impacts (psychological and social changes) 

- Responses: either five options or yes/no answers. Total score is calculated 

taking into account all three component scores. All scores range between 0 

(no QoL impact) and 100 (maximum QoL impact). 

 

*The SGRQ-C is a shorter version of the SGRQ developed for COPD patients. It 

contains 40 questions, divided in two parts (Part I Symptoms score; Part II 

Activity and Impact scores) 

CCQ COPD 3 domains (symptoms, functional state, and mental state)  

- 10 questions with seven answer possibilities. 0represents the best score and 

6 the worst.  

WOMAC THA/TKA 24 items in three domains assessing symptoms and functioning of OA patients 

in Pain (5 items): during walking, using stairs, in bed, etc.; Stiffness (2 items): 

after first waking and later in the day; Physical Function (17 items): using stairs, 

rising from sitting, standing, bending, walking, etc. 

- Score scale of 0-4 (None (0), Mild (1), Moderate (2), Severe (3), and 

Extreme (4)). Scores are summed up, so the possible score ranges are 0-20 

for Pain, 0-8 for Stiffness, and 0-68 for Physical Function. 

OHS/OKS THA/TKA 2 domains (pain and function) with six items or questions in each 

- Total of 12-item, scores range from 0 to 4 where 0 represents the worst 

outcome and 4 represents the best. 48 is the maximum (and best) score 

achievable.  
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Appendix 5:  Visualization recommendations based on heuristics evaluation  

Source: LeRouge et al. (2017) 
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Appendix 6: Human-Centred Design Process proposition 

Source: LeRouge et al. (2017) 

 

 
 
 
 
Appendix 7: Examples of clinicians to contact 

Source: Author’s own illustration 
 

Name Specialty Location Role Link 

Prof Dr Michael 
Tamm 

COPD Universitätsspital Bern  Chief Physician - Pulmonology  Hospital link 

Dr Lise Lücker  COPD Hôpital de la Tour, Geneva Head of Pulmonology department Hospital link 

Dr Alain Bigin 
Younossian 

COPD Hôpital de la Tour, Geneva Head of Pulmonology department Hospital link 

Pr Pierre-Olivier 
Bridevaux 

COPD Hôpital du Valais Head of Department  Hospital link  

Pr Jean-Paul 
Janssens 

COPD HUG, Geneva Respiratory Rehabilitation Program Hospital link 

PD Dr. med. 
Sandro Kohl 

THA/TKA Hirslanden Clinic, Zurich Knee endoprosthesis specialist Hospital link  

Dr. med. Ahmed 
Abdulazim 

THA/TKA Merian Iselin Klinik, Basel Specialist for orthopedic surgery Hospital link 

Dr. Med. Stefan 
Preiss 

THA/TKA Schulthess Klinik, Zürich Head of Knee Surgery Hospital link  

  

https://www.primomedico.com/en/doctor/prof-tamm-pneumology-switzerland/
https://www.la-tour.ch/en/care-services/pulmonology
https://www.la-tour.ch/en/care-services/pulmonology
https://www.hopitalduvalais.ch/disciplines-medicales/disciplines-de-a-a-z/pneumologie/service-de-pneumologie-du-chvr
https://www.hug.ch/pneumologie/programme-rehabilitation-respiratoire
https://www.kniechirurg.ch/pd-kohl/
https://merianiselin.ch/spezialisten-finden?category=H%C3%BCft-Arthroskopie&name=&place=
https://www.schulthess-klinik.ch/en/your-specialists
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