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Summary 

Introduction 

The use of digital patient-reported outcomes (PROs) to facilitate patient-clinician communication and to 

screen patients to prevent avoidable face-to-face consultations is increasing internationally. Within the 

clinical care of inflammatory bowel disease (IBD), digital PROs have been introduced to enable patients to 

report their symptoms, adverse effects, health-related quality of life, and need for clinical contact. However, 

not all patients are using digital PROs as intended. For patients, problems with using PROs might contribute 

to inequality in healthcare, and a lack of use might result in poorer healthcare for non-users. Patients’ use 

and non-use of a digital PRO system may depend on their individual readiness for health technology and 

specific social and psychological mechanisms that have not yet been investigated.  

Objective 

The overall objective of this thesis is to explore IBD patients’ and clinicians’ perspectives on using digital PROs 

and investigate the mechanisms underpinning their use and non-use.  

Methods 

This thesis consists of an action-research-based study in five phases: Phase 1 was a scoping review of known 

reasons why patients do not participate in the use of digital PROs; Phase 2 was a cross-sectional survey of 

patients at a Danish IBD clinic using digital PROs as part of daily clinical care; Phase 3 was a qualitative study 

using interviews with patients from the same clinic; Phase 4 was a qualitative study of interviews with 

clinicians working at the clinic; and Phase 5 was a workshop with clinicians aiming to introduce the findings 

of the earlier phases of the study into daily clinical practice.  

Phase 1 was established to obtain a general overview of the reasons behind the non-use of digital PROs. A 

scoping review using PRISMA guidelines was conducted. The remaining Phases 2–5 were conducted with a 

mixed methods explorative approach, wherein qualitative data were used to explore the findings of the 

quantitative data. In Phase 2, a cross-sectional questionnaire was sent via mail or email to all patients of the 

IBD clinic (n=827), which included questions on background information, the Readiness and Enablement 

Index of Health Technology (ReadHy), and the Service User Technology Acceptability Questionnaire (SUTAQ). 

A cluster analysis of the responses to the ReadHy (n=332) was conducted. In Phase 3, individual qualitative 

interviews were held with one to three representatives from each cluster (n=16). Data were analyzed with 

an abductive approach in which general themes were generated and subsequently analyzed deductively 

using the theoretical foundations of the ReadHy framework. In Phase 4, all clinicians at the clinic who worked 

with the digital PRO system were invited to an individual qualitative interview (n=12). Data were analyzed 

thematically. In Phase 5, a workshop building on principles from the OPtimising HEalth LIterAcy process was 

conducted with clinicians from the IBD clinic (n=15).   

Results 

Fifty-one studies were included in Phase 1. The reasons for non-use covered the themes of ability to use 

PROs, engagement, emotional distress, and technical barriers. In Phase 2, 332 patients from the IBD clinic 

responded to the survey. The user and non-user groups differed in their levels of emotional distress. Cluster 

analysis of the ReadHy scales showed that different patient profiles had different sets of difficulties related 

to the use of digital PROs. Phase 3 found that the main concern among patients with regard to using digital 

PROs regarded potential consequences for their care and their relationship with the clinic. Patients with a 

high degree of emotional distress related to their disease valued the potential for digital PROs to increase 

their clinicians’ focus on mental health. Phase 4 showed substantial support for digital PROs among the 

clinicians at the IBD clinic. However, the clinicians differed in their opinions regarding the use of digital PROs 

as standard care or as an option to present to selected patients. In Phase 5, a fruitful discussion with the 
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clinicians about patients’ perspectives resulted in suggestions to help patients better understand the content 

of the PRO scheme and enhance patient education in general. 

The overall results of this study revealed many different mechanisms behind the use and non-use of digital 

PROs among patients with IBD, most of which were influenced by the patient-clinician relationship and 

patient education.     

Conclusion 

Mechanisms behind the use and non-use of digital PROs are manifold. Some patients’ concerns may be 

detectable at an early stage and could be accommodated by changing the digital PRO setup to include further 

education or by holding conversations with patients to adjust their expectations and discuss their needs to 

ensure the best use of digital PROs. 
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1. Introduction 

Patient-reported outcomes (PROs) are widely used in the clinical care of inflammatory bowel disease (IBD) 

and other chronic conditions, but disparities in that use may introduce an unwanted difference in healthcare 

between users and non-users (Snyder & Aaronson, 2009). Therefore, this thesis sets out to investigate the 

mechanisms behind the use and non-use of PROs in a digital setting and primarily among people in outpatient 

care for IBD at the Regional Hospital in Silkeborg, Denmark. The core of the thesis is four scientific articles 

that describe the first four phases of the five-phase study. The fifth phase of the study translated the 

knowledge gained from the first four phases into real-life practice. Together, the phases of the study created 

a congruent story of the mechanisms behind the use and non-use of digital PROs. First, Chapter 1 presents a 

description of and debate about the background of the thesis. Then, Chapter 2 specifies the objectives and 

aim of the thesis. Chapter 3 presents the methodology and the methods, and Chapter 4 describes each of 

the four articles. The fifth phase is described and discussed in Chapter 5. Subsequently, Chapter 6 discuss the 

methods that were used and interpret the results. Finally, a conclusion and suggestions about future work 

with digital PROs are presented in Chapter 7.  

1.1. Patient-reported outcomes 

The main goal of modern healthcare is to improve the health and well-being of people who are enrolled in 

the healthcare system within the limited means of the healthcare sector (Porter, 2010). Around the globe, 

healthcare costs are rising due to attempts to achieve that goal, partly because more and more people suffer 

from chronic conditions (Holman, 2020). Many measures have been used to establish the degree to which a 

given healthcare system achieves the goal of improving health and well-being, with the intention of 

evaluating whether the effort corresponds with the achieved value. In this context, valuable knowledge can 

be obtained by asking individual patients how they perceive their health status (Porter, 2010). By asking the 

individual patient, it is possible to gain knowledge about their understanding of their health status and how 

it affects their daily life, including how clinical interventions affect their perceived health status (Appleby et 

al., 2016; Langstrup & Moreira, 2021). This information is not a replacement for clinical measures of health 

and illness, but it can be an appreciated supplement (Greenhalgh, 2009). Within the last 40 years or so, 

“asking the individual” has become a recognized practice throughout the world and has resulted in multiple 

attempts to develop valid and robust methods of collecting this information under the common term 

“patient-reported outcomes” (Appleby et al., 2016).  

Patient-reported outcomes are often defined as “any report coming directly from the patient about a health 

condition and its treatment, without interpretation of the patients response by a clinician or anyone else” 

(U.S. Department of Health and Human Services FDA, 2006). Many understandings and practical implications 

fit into this definition. In practical terms, PROs are often understood as (answers to) questions asking patients 

about their health status from their own point of view (Eriksen et al., 2020). PROs have traditionally been 

used in research as a primary or secondary outcome of clinical trials and interventions (Weldring & Smith, 

2013) or as a way to measure healthcare effectiveness (Eriksen et al., 2020). However, the implementation 

of PROs in clinical practice has developed alongside a shift toward a more patient-centered approach to 

healthcare that has become dominant around the globe, including in both Europe and Australia (Delaney, 

2018; McCarron et al., 2019). Following this approach, PROs are now often used in daily clinical practice not 

only as outcomes of other interventions but as interventions themselves (Black, 2013; Appleby et al., 2016).  

Interventions based on PROs can serve different purposes (Eriksen et al., 2020; Langstrup, 2019). Much of 

today’s literature on PROs is based on an overview by Greenhalgh (2009) describing two main purposes. One 

is that PROs can work as a screening tool with the potential to detect patient complications when symptoms 

occur or quality of life decreases (Greenhalgh, 2009). Depending on the disease in question, such screening 
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can vary substantially, and it can often be beneficial to let the patient determine the timing and scope of the 

measure (Greenhalgh, 2009; Schougaard et al., 2019). The second purpose of collecting PROs is to monitor 

the impact of treatment on health status (Greenhalgh, 2009; Valderas et al., 2008). This purpose resembles 

the traditional use of PROs as an outcome measure of a healthcare intervention, and the monitoring should 

be related to the treatment and administered by clinicians. In addition, the difference between the use of 

PROs as outcomes on a generic level and for monitoring on an individual level depends on the integration of 

the answers provided by the patient into daily clinical practice (Greenhalgh, 2009). In this context, there is 

traditionally also a strict distinction between PROs and so-called patient-reported experience measures 

(PREMs). While PROs report a patient’s view of their health status, PREMs measure a patient’s perceptions 

of their experience of the received care (Kingsley & Patel, 2017). This thesis focuses solely on PROs.  

Whether PRO data are used for screening or monitoring purposes, they can facilitate communication 

between patients and healthcare professionals (Chen et al., 2013; Kotronoulas et al., 2014; Marshall et al., 

2006) by establishing themes for a clinical conversation depending on the focus of the questions (Chen et al., 

2013; Meirte et al., 2020). However, there is no overall definition of the types of questions that should be 

asked when measuring PROs (Eriksen et al., 2020). For example, PROs can be understood as subjective 

reports of health and health-related quality of life data (HRQoL), which is defined here as “the health aspect 

of quality of life that focuses on peoples’ level of ability, daily functioning and ability to experience a fulfilling 

life” in accordance with the official definition by the International Society of Quality of Life (What Is QOL?, 

2021), or as an objective, self-administered home-monitoring of one’s health status. Objective self-

administered data are often collected by a digital apparatus, such as a blood pressure device, and then 

reported by the patient to the clinic. In this thesis, the focus is on patients’ subjective reporting of their health 

status and well-being, where the use of the term “PRO measures” (PROM) is predominant (Weldring & Smith, 

2013). However, this thesis still uses the term PROs to be able to focus broadly on the eco-system and setup 

surrounding the PRO questionnaire instead of focusing on the measure specifically. When discussing 

subjectively reported PROs, PROs usually consist of standardized, often validated questionnaires (either 

generic or disease-specific) that measure peoples’ perceptions of their health situation (health status and 

HRQoL) by asking questions (Dawson et al., 2010; Kingsley & Patel, 2017). However, even within these types 

of measures, a lot of variation is seen with regard to the length, scope, and intensity of the measures. For 

example, PROs may include daily (e.g., Pittman et al., 2017), weekly (e.g., Kim et al., 2018), or even half-

yearly/yearly measures (e.g., Wright et al., 2012). This variation is seen even within specific disease areas. 

The area of IBD may involve daily reporting of the number of stools in addition to changes in general well-

being (Echarri et al., 2018) or yearly reporting of some of the same issues, as shown later in this thesis. In 

addition, some studies present very short questionnaires, while others contain very long and complex 

questionnaires (Andikyan et al., 2012; Bakker & Rickard, 2018). This great variance should be seen in the 

context of the different purposes of collecting PRO data in daily clinical practice on an individual patient level.   

The introduction of PROs to daily clinical practice builds upon a healthcare system that endorses individual 

patients’ awareness of their symptoms (Greenhalgh, 2009; Porter et al., 2016). Symptoms have been defined 

as deviations from one’s usual health status as experienced by an individual (Finlayson et al., 2004) and are 

traditionally subjectively reported or objectively observed. PROs, as regarded in this thesis, try to capture 

subjectively reported symptoms (along with HRQoL and other perspectives). When symptoms are 

subjectively reported, it is important to note that the severity and character of the symptoms could be 

perceived differently at different points in time depending on the individual’s state of mind and the social 

context in which the reporting takes place (Finlayson et al., 2004; Mechanic, 1986). In addition, experiences 

of deviation can be integrated into the scope of normal experiences or ignored for various reasons, such as 
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fear, embarrassment, or uncertainty about the consequences (Mechanic, 1986). Therefore, the context in 

which subjectively reported symptoms are collected is important, and a patient’s reporting of their symptoms 

may differ across settings and conditions. A main assumption in the patient-centered use of PROs is that self-

investigation leads to an awareness of symptoms, and patients will educate themselves on how to live a 

better life as a patient with a chronic disease (Mejdahl et al., 2018b), which would promote a collaborative 

healthcare system that centers on shared decision-making, self-management, and active patients (Chewning 

et al., 2012). A patient’s symptom-awareness is central in the effective management of most chronic 

conditions. Patients need to be aware of their symptoms in order to react to them and inform their medical 

staff to obtain the proper treatment. In this context, using PROs may be seen as an attempt to standardize 

and promote patients’ awareness of symptoms. To facilitate such awareness, the questions used in the PRO 

setup need to be relevant to the patient to ensure acceptance among participants (Franklin et al., 2017). In 

addition, the healthcare system needs to be able to react or respond to the questions that are asked and the 

answers that are provided (Lohr & Zebrack, 2009). 

However, when PRO solutions ask questions related to common, non-disease-specific symptoms (e.g., 

fatigue or anxiety), the use of PROs can facilitate a more holistic approach to care (Eriksen et al., 2020) and 

support person-centered care (Håkansson et al., 2019; Pettersson et al., 2018). A range of information about 

a patient’s perception of their health situation can therefor be conveniently available to healthcare 

professionals and can be accessed and analyzed in full collaboration with the patient in daily clinical practice 

(Howell et al. 2015; Valderas et al. 2008). PROs may facilitate patient involvement by letting patients answer 

questions that are important to them and can raise their level of health literacy by increasing their awareness 

of certain symptoms (Greenhalgh, 2009; Greenhalgh et al., 2017). However, as stated, the use of PROs is very 

diverse and depends largely on the purpose and context of the PRO setup; therefore, evidence of the impacts 

of PROs is also varied (Ishaque et al., 2018). Consequently, it cannot be stated conclusively whether PROs 

work in one particular way.  

1.2. Digital PROs 

Today, PROs are often digitalized. Digitalization introduces additional facilitators and barriers to the use of 

PROs (Nguyen et al., 2020). It provides an opportunity for the patient to fill in questionnaires at home on a 

computer or smartphone, thus making the collection of PROs a health technology or form of “eHealth,” which 

is defined as “the use of information and communications technology in support of health and health-related 

fields” (World Health Organization, 2019; Chen et al., 2013). For people who use PROs, this aspect sets new 

requirements regarding, for instance, technical skills, additional independence, self-care, engagement, and 

motivation (Sanders et al., 2012). A branch of research within eHealth suggests that the accommodation of 

these additional requirements is a form of literacy – “eHealth literacy” (Griebel et al., 2017; Mauco et al., 

2016; Norgaard et al., 2015; Norman & Skinner, 2006; Paige et al., 2018). The concept of eHealth literacy is 

used in this thesis and elaborated on in Section 3.5 eHealth literacy, readiness, and enablement.  

The digitalization of PROs affords new interactions and work processes for both patients and clinicians 

(Dawson et al., 2010; Granja et al., 2018). For example, the patient-clinician interaction can be situated 

differently in space and time since the digital PRO system facilitates asynchronous and distant 

communication (Appleby et al., 2016). Thus, the context of patients’ health status reporting can be changed. 

In addition, patients can report changes in symptoms when they occur instead of waiting for their next 

medical appointment. The knowledge provided is therefore also situated differently relative to  traditional 

face-to-face interactions (Suchman, 2007).  
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In addition, digitalization allows for the use of PROs as follow-up initiated by either the patient or the clinician 

(Schougaard et al., 2019). In this case, PROs are used by clinicians to remotely assess a patient’s healthcare 

situation and decide if the patient should visit the clinic for a face-to-face follow-up. This aspect adds the 

additional purpose of using PROs to lower the number of avoidable face-to-face consultations in the clinic. 

In this case, the digital PRO setup therefore alters the usual treatment by letting the patient have fewer face-

to-face consultations than usual. These factors are all believed to affect the use of the technology (Ross et 

al., 2016).  

1.3. Clinician perspectives on PROs 

Introducing digital PROs as a new intervention (e.g., as follow-up) in clinical practice will cause a change in 

the workflow of clinicians (Mejdahl et al., 2018a; Schougaard et al., 2019), who have to change their standard 

practice by, for example, logging onto a computer and interacting with patients without face-to-face 

consultations. Many barriers for digital PRO use lie within clinicians’ attitudes (Nguyen et al., 2020), and the 

way in which they use the system in their daily lives will affect the success of the intervention (Boyce et al., 

2014; Ross et al., 2016). 

Training is often needed for clinicians to know how to handle PROs in general, as they might receive new 

information about patients (Dawson et al., 2010; Howell et al., 2015; Mejdahl et al., 2018a). The need for 

training is especially prevalent with regard to questions about HRQoL or other surrounding, non-disease-

specific questions (Greenhalgh et al., 2013; Mejdahl et al., 2018a). A review of barriers for use has found that 

clinicians’ lack of knowledge of how to interpret PRO data was a barrier (Nguyen et al., 2020). In addition, 

the introduction of a new digital system is sometimes perceived as taking time away from the primary task, 

which is, strictly speaking, addressing the disease at hand (Ross et al., 2016). A review of clinicians’ 

perspectives has found that clinicians do value the use of PROs, but when PROs can be used in clinical 

decision-making, many clinicians doubt the validity of PRO data and still have a preference for “objective 

data” measured by medical equipment (Boyce et al., 2014). This finding is supported by another review that 

has identified perceived uselessness of PRO data among clinicians as a barrier for use (Nguyen et al., 2020). 

In addition, the use of PROs may shift the relationship between the patient and the clinician (Moerenhout et 

al., 2018). Traditionally, this relationship has been considered paternalistic: the clinician is the expert who is 

able to make decisions on behalf of the patient (Etiske råd [Denmark], 2003). Today, patients are more 

involved in decision-making regarding their own health and care (McCarron et al., 2019), yet they still seek 

the advice of healthcare professionals, who continue to be perceived as authorities on their areas of expertise 

(Etiske råd [Denmark], 2003). The use of PROs might influence the patient-clinician relationship by 

introducing a focus on issues that are important to patients (Marshall et al., 2006; Moerenhout et al., 2018).  

In summary, both the use of PROs and the digital aspects will change the work of clinicians; thus, the attitudes 

of clinicians toward digital PROs are of interest to this thesis.  

1.4. Patient perspectives on PROs 

Patient perspectives are critical when considering reasons for the non-use of digital PROs by patients. 

Patients’ prerequisites for using digital PROs and experiences with their use influence their perspectives 

(Franklin et al., 2017; Greenhalgh, 2009). Different elements that might be relevant for the patient have 

already been introduced, including person-centered healthcare, holistic healthcare, and digital aspects, but 

additional mechanisms might influence the patient perspective.  

In general, PROs provide an opportunity for the patient to contribute to their healthcare professional’s 

overall understanding of their health status (Greenhalgh, 2009; Kotronoulas et al., 2014). A central question 
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is whether this opportunity is equal for all patients and what it demands from the patients. To be actively 

involved in one’s own healthcare, a person should act on symptoms or worries in their daily life (Dourish, 

2004). PROs can guide patients’ self-investigation of their symptoms and health and thereby help them 

actively manage their health situation (Langstrup, 2019; Mejdahl et al., 2018b). This effect is, in most cases, 

believed to be positive; however, in building on psychosomatic theories, Mechanic (1986) has argued that 

such attention increases the prevalence of physical symptoms and negative self-evaluation. Individuals with 

an introspective orientation may feel worse when asked to fill in a diary or perform symptom assessments 

through PROs. According to Mechanic (1986), introspection itself can alter a person’s health status. This same 

argument might imply that some patients are unwilling to engage with PROs because of a reluctance to 

engage in introspection (Johansen et al., 2012; Mejdahl et al., 2018b; Westergaard et al., 2021).   

In addition, a certain amount of work is demanded from the patient when filling in the PRO questionnaire. 

Patients need to translate their experiences of their health into response categories that are often predefined 

(Torenholt et al., 2020). Many patients seem to filter their responses to fit the perceived purpose of the 

questionnaire, including by leaving out information about, for example, pain from comorbidities, or by 

answering in a certain way to get a specific reaction from the clinic (Torenholt et al., 2020). This additional 

work is often conducted alone in the patient’s own home, especially in the case of digital PROs, and might 

influence their willingness to participate in the use of digital PROs (Schougaard et al., 2020). 

In summary, the introduction of PROs constitutes a change in healthcare. The digital solution might reduce 

face-to-face consultations (Schougaard et al., 2020), and PROs introduce new aspects of self-investigation 

and new types of work. All of these elements might influence a patient’s use of digital PROs. 

1.5. Inflammatory bowel disease 

The above sections have considered factors that influence the use and non-use of PROs, including digital 

PROs, among clinicians and patients. This section considers the clinical context in which the use of digital 

PROs is examined in this thesis, namely in the care of IBD. Inflammatory bowel disease is a common term for 

the diseases ulcerative colitis (UC) and Crohn’s disease (CD) (Rampton & Shanahan, 2007) and is a lifelong, 

chronic gastrointestinal disorder. When treated appropriately, most people with IBD will have long periods 

with no or very few symptoms, which is considered stable remission (Subramanian & Triadafilopoulos, 2016). 

However, during a disease flare-up, inflammation in the gastrointestinal tract can be very severe. Some 

patients need to be hospitalized and might require surgery in which parts of the intestine are removed, and 

in some cases a stoma is necessary (Burisch & Munkholm, 2015). Symptoms of IBD depend on the extent and 

severity of the inflammation and often include abdominal cramps and pain, frequent and sometimes bloody 

diarrhea, a severe urgency to have a bowel movement, malaise, fever, loss of appetite and weight loss, and 

anemia. In addition, some people with IBD experience extra-intestinal complications, such as joint pain, skin 

conditions, eye inflammation, liver disorders, osteoporosis, and fatigue (Hindryckx et al., 2018; Rampton & 

Shanahan, 2007). The pattern and severity of symptoms varies for each person with IBD. The chronic nature 

of the disorder, which involves frequent relapses, can have wide-ranging impacts on a person’s emotional, 

physical, sexual, and social well-being (Eluri et al., 2018; Lores et al., 2019; Wong et al., 2019). For example, 

there is a reported prevalence of 20% and 30–50% for depression and anxiety, respectively, compared to a 

6% and 14% prevalence in the general Australian population (Lores et al., 2019).  

The prevalence of IBD is increasing globally. This thesis focuses on a Danish setting and an Australian setting 

– two different, modern world societies with similar IBD incidence and prevalence rates. In Denmark, the 

incidence of CD increased from 5.2 per 100,000 in 1980 to 9.1 per 100,000 in 2013, and the incidence of UC 

increased from 10.7 per 100,000 to 18.6 per 100,000 in the same period (Lophaven et al., 2017). A 
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prospective study has established that the crude annual incidence rates in Australia in 2008 were 17.4 per 

100,000 for CD and 11.2 per 100,000 for UC (Wilson et al., 2010). A more recent study from 2013 has 

indicated annual incidence rates of 15.4 for CD and 12.4 for UC (Bhatia et al., 2018). The incidence for CD 

peaks between 20 and 25 years of age, while that for UC peaks between 25 and 35 years of age (Lophaven 

et al., 2017). Both diseases are slightly more common in women and show a bimodal age distribution with a 

major peak at 20–35 years and a lesser peak at 60–80 years. IBD is widespread in both Denmark and Australia 

with a prevalence of around 350 per 100,000 (Ng et al., 2017). The disease is more prevalent in developed 

countries (Burisch & Munkholm, 2015). While there is no overall cure for the disease, it can typically be 

managed efficiently with the use of medicine and clinical control visits (Rampton & Shanahan, 2007). 

1.5.1. Care of IBD in Denmark 

In Denmark, which has 5.6 million inhabitants, people with IBD are treated at public, tax-funded hospital-

based outpatient clinics or specialist practices, where they meet medical doctors (MDs), including 

gastroenterologists and colorectal surgeons, IBD registered nurses (RNs), and special stoma professionals if 

needed (Sundhedsstyrelsen, 2008). In the Danish healthcare system, a general practitioner (GP) works as a 

gatekeeper to specialized treatment. A GP refers people who are suspected of having IBD for diagnostic 

procedures, such as an endoscopic investigation at the hospital (Sundhedsstyrelsen, 2008). The diagnostic 

procedure is then conducted in the hospital setting or at a specialist clinic. When an IBD diagnosis is 

established, the patient will be followed by gastroenterologists and referred to other specialists (e.g., 

surgeons, rheumatologists, or dermatologists) if needed. 

People with IBD usually attend a clinical follow-up at an outpatient clinic once every 3 to 12 months, 

frequently in combination with a blood test (taken at the hospital or a local medical center) and a stool 

sample. Medication is often provided by the hospital or by a prescription that can be brought to the 

pharmacy. Some patients need to receive their medicine intravenously or subcutaneously, which takes place 

at the hospital clinic (Sundhedsstyrelsen, 2008). Many patients do not need any specific treatment for long 

periods of time – maybe even for years – but are still invited for clinical follow-up. In cases of severe 

intensification of symptoms, hospitalization might be needed (Burisch & Munkholm, 2015). The inpatient 

clinic is often located in conjunction with the outpatient clinic, and patients are likely to be treated by the 

same MD at both sites.   

1.5.2. Care of IBD in Australia 

In Australia, which has 22.3 million inhabitants, people with IBD or other chronic conditions are treated in an 

outpatient setting at either a hospital clinic (private or public) or a private practice (Mossialos et al., 2017). 

Patients with IBD are managed by general public clinics, public IBD clinics, private IBD specialists, or their GP 

(Crohn and Colitis Australia, 2018).  

The standards for Australian IBD treatment state that people with IBD should receive high specialist 

integrated care with access to gastroenterologists with IBD training, IBD RNs, a dietitian, a pharmacist, and a 

psychologist (Crohn and Colitis Australia, 2016). The standards also state that care should be delivered locally 

and with easy access to specialized care when possible. 

In 2018, a survey of 1,024 IBD patients in Australia was conducted to investigate their experiences of the care 

that they received (Crohn and Colitis Australia, 2018). The survey found that the national standards were not 

met, and service access was limited. Mental health issues, which are prevalent among people with IBD, were 

not addressed, and an appeal for more holistic care was established (Crohn and Colitis Australia, 2018). 

Indications of poor management of the disease were also found.  
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The standards explicitly state the following: “All IBD patients who are not under immediate or ongoing care, 

including those in remission, should have an annual review and basic information recorded in the health 

record. This review may be carried out in a hospital or community clinic, or by telephone follow-up, and 

should be undertaken by a healthcare professional with recognized competence in IBD” (Crohn and Colitis 

Australia, 2016, p. 7). The 2018 survey reported that 82% of the respondents attended a follow-up for their 

IBD at least once per year, and an IBD helpline or direct telephone contact with IBD specialists was available 

to 50% of the respondents (Crohn and Colitis Australia, 2018). 

A National Action Plan was published in 2019 to address the discrepancy between the standards and patients’ 

experiences (Australian Government, 2019). The National Action Plan states that support for practice 

management software, data, and audit systems should be prioritized, as, in 2019, only two in five hospitals 

had an electronic database holding clinical information for patients with IBD.  

1.6. Digitalized healthcare in Denmark and Australia 

Denmark and Australia are highly digitalized countries. In Denmark, 97% of all families have Internet access, 

91% have access to a computer in their home, and 85% own a smartphone (Statistics Denmark, 2020). Health-

related information technology (IT) is also widely used in Denmark. Min Sundhed, a national health 

application for smartphones that is used by individual citizens to gain access to their health records, including 

COVID-19 tests and their vaccination status, had been downloaded more than 4.3 million times by June 2021 

(sundhed.dk, 2021). Nine out of 10 Danes use the national secure email system (e-Boks) and the national 

secure log-on system (NemID/MitID), which are used for communication with all public institutions, including 

healthcare services (Statistics Denmark, 2020). However, 28% found it difficult to use the digital log-on 

system (Statistics Denmark, 2020). In addition, 44% of those with a higher education level used the national 

health portal to look up their test results, prescriptions, and referrals, for example, while only 22% of those 

with a lower education level did so. A similar pattern occurs in making online appointments with the GP 

(Statistics Denmark, 2020). Studies show that, in general, people do not necessarily have the commonly 

expected IT competencies or abilities for strategic Internet use (Deursen & Dijk, 2011; Thorell et al., 2015). 

Therefore, the general population might be less successful than expected with using eHealth and digital PROs, 

even when referring to groups who are usually thought of as skilled IT users (Deursen & Dijk, 2011; Statistics 

Denmark, 2020). 

As in Denmark, the Internet and computer technologies are increasingly being used in Australia to access 

health websites in general and to self-monitor in various ways (Australian Institute of Health and Welfare, 

2021). In Australia, Internet users comprise 89% of the population (Statista, 2021). The national initiative My 

Health Record has been increasingly used and included 93% of all medical records by August 2021 

(digitalhealth.gov.au, 2021). Like its Danish equivalent, My Health Record has increased in use during the 

COVID-19 pandemic. A survey from 2020 showed that 36% of the adult Australian population had 

participated in a telehealth consultation in the previous six months, but this behavior was new for them, and 

it started at the same time as the restrictions related to the COVID-19 pandemic (Australian Communication 

and Media Authority, 2020).  

1.7. PROs in the care of IBD 

As described, people with IBD often experience reduced HRQoL compared to the healthy population (Eluri et 

al., 2018; Knowles et al., 2018). Reviews have suggested that self-management interventions for IBD, 

including the use of PROs, can lead to improvements in health and well-being (Barlow et al., 2010; Conley & 

Redeker, 2016; George & Cross, 2020). A qualitative study in the United States has explored how a PRO 

application for smartphones could be used to improve quality of life for patients with IBD by focusing on their 

information needs (Khan et al., 2015). It found that patients did not share the extent of their symptoms with 
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their physicians, and they especially felt that they had communication problems regarding the social impacts 

of their disease (Khan et al., 2015). It is believed that these problems can be addressed by the use of PROs.  

In addition, a need for “real-time” reporting of symptoms has been identified and addressed by another study 

of web-based reporting of symptoms for people with IBD in United States (Shafran et al., 2009). This study 

has concluded that real-time reporting through the use of PROs – in contrast to reporting symptoms only 

during scheduled face-to-face consultations – could lead to a better understanding of when and why the 

symptoms of IBD occur (Shafran et al., 2009). Another study of digital PROs for IBD in the United States has 

concluded that the development of an eHealth solution can allow for the early detection of disease activity 

(Van Deen W. et al., 2014), and disease activity can be predicted by digital PROs. 

The use of digital PROs and self-management tools for people with IBD is emerging (Conley & Redeker, 2016; 

Walsh & Travis, 2018; Yin et al., 2019) and introduce noticeable potential in care of IBD (Aguas et al., 2016). 

A review from 2018 found 56 IBD-related apps commercially available in app stores that targeted patient 

education, disease monitoring, symptom tracking, medication adherence, and dietary logs (Kelso & Feagins, 

2018). Moreover, a review from 2016 concluded that eHealth has a potential for promoting the self-

management of IBD (Jackson et al., 2016). However, a study of a Swiss cohort of people with IBD showed 

that mild anxiety among people with UC and mild depression among people with CD were risk factors for not 

responding to an initial patient questionnaire (Multone et al., 2015). As stated earlier, depression and anxiety 

are prevalent among people with IBD, and the same pattern might affect the answering of PRO 

questionnaires. In addition, studies on the use (and especially the non-use) of digital PROs for people with 

IBD are lacking.  

1.7.1. Using digital PROs for the care of IBD in Denmark and Australia 

In Denmark, the Danish Health Data Authorities initiated a national implementation of PRO data in the clinical 

care of a broad range of chronic conditions in 2017 (Finansministeriet et al., 2017). In addition, ongoing local 

initiatives have included a large-scale implementation of digital PROs as follow-up in Central Region Denmark 

with the use of the generic platform AmbuFlex (Hjollund et al., 2014; Schougaard et al., 2016).  

This implementation included the use of digital PROs as follow-up and a means for communication in the 

care of IBD. The development of the PRO measure and the eco-system around the collection of PRO data on 

IBD was conducted at the Regional Hospital Silkeborg and subsequently adopted by other hospitals in the 

same region and in the Region of Northern Jutland (Appel et al., 2022). In addition to this development, the 

implementation of digital PROs in the care of IBD has been conducted in the Region of Southern Denmark, 

where PROs are used to support communication in face-to-face consultations, as a self-management tool, or 

as a screening tool (Center for Innovativ Medicinsk Teknologi [CIMT], 2020). Years before the national 

initiative, pioneering work on eHealth and IBD in Denmark was conducted by a group led by Professor Pia 

Munkholm, which led to the platform Constant Care, an online disease education tool that includes the use 

of PROs and has been used in the care of IBD in the Capital Region Denmark (Elkjaer, 2012).  

In the Australian context, the use of digital PROs in the treatment of IBD is more limited. However, in Victoria, 

Australia, a pilot study has been conducted on the collection of PRO data on mental health and disease 

activity in daily clinical practice (Tow et al., 2019), and a survey of people with IBD in Victoria has 

demonstrated a willingness to engage with digital self-management tools, including the use of PROs (Con et 

al., 2017). In addition, a new pilot study on the remote monitoring of patients with IBD, including their use 

of PROs, has been initiated based on findings from a Danish setting (Ankersen et al., 2021).  
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As shown, digital PROs are widely used for many different purposes in the care of IBD. However, little 

research has evidenced prerequisites, perspectives, or readiness among people with IBD for the use of 

eHealth in general and digital PROs in particular. As shown, many mechanisms may underpin the use and 

non-use of digital PROs, including factors that relate to IBD. People with IBD could therefore have an 

unknown need for assistance and guidance in the use of self-monitoring and digital PROs. 

 

  



17 
 

2. Aim of the Study 

As shown, the implementation of digital PROs in routine outpatient treatment of IBD involves many elements 

of the healthcare system, and includes the social and psychological mechanisms behind their use and non-

use. Many difficulties for patients and clinicians can arise, and it is not known who will have trouble with the 

use of digital PROs or how clinicians can establish whether individual patients are likely to experience 

difficulties with using digital PROs. The overall objective of this thesis is therefore to explore IBD patients’ 

and clinicians’ perspectives on using digital PROs and investigate the mechanisms underpinning their use and 

non-use to accommodate the needs of patients in using digital PROs. 

This study answers the following research questions (RQs): 

       RQ1. Which patients do not benefit from the current active use of the digital PRO system at 

Silkeborg Regional Hospital system, and why? 

 RQ2. Which psychological and social mechanisms influence patients’ use and non-use of digital 

PROs, and how do they apply to such use and non-use? 

RQ3. How can non-users’ particular needs, knowledge, skills, and perceptions be addressed in 

daily clinical work? 

The study consisted of five phases:  

1) Phase 1 was a review of known factors affecting patients’ willingness to participate in digital PROs. 

The reasons for why patients rejected participation or dropped out during the digital PRO 

intervention partly describe the difficulties that some patients might encounter or fear that they will 

encounter. This phase gave a first impression of the answer to RQ1 in a general setting.  

2) Phase 2 consisted of a quantitative mapping of the current implementation of digital PROs at a 

Danish outpatient clinic for people with IBD. The mapping describes the users of digital PROs in a 

daily clinical practice with few exclusion criteria where the clinicians were encouraged to engage as 

many patients as possible in the digital PROs but had no tools to match patients with the intervention. 

This phase gave an answer to RQ1 in a local setting. In addition, the mapping compared measures of 

acceptance with measures of readiness and enablement to demonstrate the relationship between 

those concepts.  

3) In Phase 3, a qualitative investigation of patients’ perspectives at the same Danish outpatient clinic 

was conducted. This phase added a more detailed investigation of the attitudes and concerns of the 

patients regarding use of digital PROs in their treatment. It also provided a deeper understanding of 

the mechanisms behind the use and non-use of digital PROs among IBD patients and addressed RQ2.  

4) Phase 4 consisted of an exploration of clinicians’ perspectives at the same Danish outpatient clinic 

and, as an addition, in an Australian context. Clinicians’ attitudes towards digital PROs were 

examined to better understand the patients’ attitudes toward digital PROs and the mechanisms 

behind the use and non-use of digital PROs. Therefore, this phase added information to answer RQ2.   

5) Phase 5 aimed to change the daily clinical practice with an action-research-based process in which 

clinicians worked with the digital PRO system. This phase answered RQ3. A workshop was held to 

present the results from the first four phases with the goal of detecting possible improvements in 

the clinical PRO setup to engage potential users and non-users of digital PROs.  

Each phase of the study led into the next, and each of the first four phases of the study is represented in an 

article for peer-reviewed publication, as presented in Figure 1 below.  
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Figure 1: The study’s five phases, with each of the first four represented by an article 
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3. Methodology and Methods 

The main part of this thesis is an investigation of the use and non-use of a digital PRO system for patients 

with IBD at the Regional Hospital in Silkeborg, Denmark. Following a political initiative, a local implementation 

was conducted with the development of a disease-specific questionnaire and context-specific workflows. The 

development of the PRO questionnaire and the implementation at the clinic followed an iterative process 

involving patients and personnel (Appel et al., 2022). This thesis follows from that implementation process 

and aims to change the real-world practice at the clinic (RQ3) by addressing the needs of non-users in daily 

clinical work. Therefore, action research was used as inspiration throughout the study.  

3.1. Action research 

It is generally accepted that the term “action research” was introduced by Kurt Lewin in the 1940s (Koshy et 

al., 2019). The term was used to describe a form of inquiry that would enable researchers to test established 

laws of social life in practice. At that point, action research was legitimized by the methodological principles 

prescribed by the epistemology of positivism, which was dominant at the time. As many other prominent 

ways of thinking, action research adapted to the ongoing evolution in the social sciences. In the 1970s, a 

version of action research rejected the positivistic research methodologies in favor of more post-positivistic 

or interpretive methodologies (Carr & Kemmis, 1986). This post-positivistic worldview established the 

philosophical paradigm of the current study. Following this paradigm, knowledge is based on determinism 

and reductionism (Slife & Williams, 1995). The basis is that a reality exists, but it can only be known 

imperfectly and probabilistically. Facts about social life are not completely knowable because social 

processes are dynamic by nature. However, people (and researchers) tend to reach consensus on key issues 

that are considered facts (Tekin and Kotaman 2013). As said by Phillips and Burbules (2000), “[p]ostpositivism 

is a nonfoundationalist approach to human knowledge that rejects the view that knowledge is erected on 

absolutely secure foundations-for there are no such things; postpositivists accept fallibalism as an 

unavoidable fact of life” (Phillips & Burbules, 2000, p. 29). This assertion means that no foundation for 

knowledge is undoubtable, and knowledge is always produced in a community of people with certain 

worldviews that affect the concepts of knowledge and truth.  

In the modern, data-rich scientific world, the post-positivistic approach to science provides a way to make 

models for human thinking, behavior, and life in general in an attempt to simplify but still grasp the essentials 

of humanity (Kitchin, 2014). The post-positivistic paradigm, which builds on positivistic traditions, is 

somewhat combined with a social constructivist, phenomenological paradigm in that the worldview relates 

to the study context, which leads to a dialectic approach (Johnson, 2015). Thus, the researcher takes part in 

knowledge-gathering and construction but tries to have a lesser influence on the process than in traditional 

social constructivism. The researcher has to be self-critical and aware of their biases to prevent impacts from 

their social, cultural, political, and educational background (Tekin and Kotaman 2013). However, the context 

and influence that the researcher brings to the setting should not be discarded but instead highlighted during 

the analysis in an attempt to correct the introduced bias (Carr, 2006). Action research can be seen as a means 

for researchers to test their theories by treating them as hypotheses to systematically assess in specific 

contexts. It demonstrates the effectiveness of using questionnaires and models of human psychology and 

social life. At the same time, it appreciates the value of an in-depth understanding of humans by 

incorporating, for example, interviews and observations.  

On an applied level, the common characteristics of action research are collaboration between the researcher 

and the participants (in this case, the participants are people with IBD and clinicians) and the solving of 

problems in practice. The aim of action research is not only to study practice but also to change practice, 

practitioners’ understanding of their practice, and the conditions under which they practice (Kemmis, 2009). 
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This goal aligns with this study’s aim of addressing how non-users can be recruited and retained by inviting 

the clinicians to change their daily work (RQ3). As a project inspired by action research, this project sets out 

to change practice – or at least clinicians’ understanding of their practice. Action research can involve various 

activities and different methods depending on the aim of the project. Activities such as literature studies, 

field studies, and development of work practices are often ongoing elements of an iterative approach. 

Kemmis and McTaggart (2014) have described this range of activities in their action research spiral, wherein 

each cycle consists of four steps: plan, act, observe, and reflect.  

In this thesis, the action research approach was used to plan and begin the adaption of the eco-system 

surrounding the digital PROs used at Silkeborg Regional Hospital. The PRO system had already been 

implemented when this Ph.D. project was initiated. Following the action research approach, the project could 

be categorized as in the “act” stage. The phases of the current Ph.D. study can similarly be mapped according 

to the action research approach. Phases 1–4 covered RQ1 and RQ2 and were part of the observation and 

reflection steps. These phases described the context and the current use in detail. The next iteration of action 

research is the planning step, which was a workshop with clinicians in this study (Phase 5). The planning step 

consists of some of the elements reviewed in the reflection step.  

3.2. The clinic in Silkeborg 

The local digital PRO system for people with IBD at Silkeborg Regional Hospital is called AmbuIBD. AmbuIBD 

is the IBD version of the generic platform AmbuFlex, which has been introduced in the Introduction (1.7.1. 

Using digital PROs in care of IBD in Denmark and Australia) (Schougaard et al., 2016). AmbuIBD was 

developed for use in daily clinical practice as a follow-up (to reduce avoidable face-to-face consultations), 

to facilitate conversation when face-to-face consultations are required, and as a means of contact for 

patients (Appel et al., 2022). AmbuIBD consists of 44 questions based on existing questionnaires covering 1) 

disease activity (the Harvey Bradshaw Index (HBI)(Harvey, 1980) and the Simple Clinical Colitis Activity 

Index (SCCAI)(Walmsley et al., 1998)), 2) well-being (Short Health Scale (Hjortswang et al., 2006) and the 

WHO-5 Well-being Index (Topp et al., 2015)), 3) fatique (the Inflammatory Bowel Disease Fatigue Self-

assessment Scale (IBD-F)(Czuber-Dochan et al., 2014)), and 4) questions on sexual dysfunction, medicine 

adherence, side effects, and weight. In addition, patients are able to write comments or request a phone 

call from the clinic. Questions were tested by patients with IBD. Patients’ and clinicians’ experiences with 

the questionnaire are continuously evaluated, and the setup is adjusted accordingly (Appel et al., 2022).  

Patients are enrolled in AmbuIBD at routine visits following a shared decision with the MD. All adult 

patients diagnosed with IBD who have Internet access are eligible to be enrolled in AmbuIBD. The duration 

of the PRO questionnaire is decided on an individual basis according to patient characteristics, disease 

activity, treatment, and preferences (Schougaard et al., 2016). Patients receive the PRO questionnaire in 

the Danish national secure mailing system (e-Boks), or they can access a webpage to fill in the 

questionnaire at their convenience. Specially trained RNs monitor the incoming PROs daily. Based on an 

output from the automated decision algorithm in AmbuFlex, the RNs decide whether the patients need a 

face-to-face consultation or a phone call for additional information or if it is possible to avoid a face-to-face 

consultation at this time. In addition, AmbuFlex creates a graphical overview of PROs that can guide clinical 

decision-making as well as support communication with the patient during a face-to-face consultation 

(Appel et al., 2022). AmbuFlex automatically sends out the PRO questionnaire and reminders to patients. 

An alert is sent to the clinicians if a patient does not answer. 

Patients who are not enrolled in AmbuIBD receive standard care with follow-up face-to-face consultations 

on a regular basis. All patients – whether enrolled in AmbuIBD or not – can always call the clinic if they are 

experiencing disease activity or have any questions regarding their treatment or disease.  
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3.3. Mixed methods 

Following the action-research-inspired methodology, this study started with a literature review of known 

factors regarding the non-use of digital PROs (Phase 1) (Koshy et al., 2019). Afterward, a mixed methods 

approach was used for “the broad purpose of breadth and depth of understanding and corroboration” 

(Johnson et al., 2007, p. 123). When using mixed methods, a researcher collects and analyzes both qualitative 

and quantitative data to respond to the research question (Creswell & Plano Clark, 2018).  

The choice of methods in each phase of this study reflected the aim of the research. In Phase 2 of the study, 

a quantitative approach was used for a cross-sectional survey of an entire patient population to get an 

overview of the status of believed mechanisms behind use and non-use in a specific context (RQ1). This 

approach was inspired by similar studies on digital health readiness and health literacy (Batterham et al., 

2014; Kayser et al., 2019) that are introduced in the next section (3.4. Inspiration from the Ophelia process). 

Details of the survey method can be found in Article 2 in this thesis. From the survey, the ReadHy 

questionnaire was used as the basis of a cluster analysis that built the foundation for the recruitment of 

participants in the patient interviews (Phase 3), which was again inspired by similar studies on digital health 

readiness and health literacy (Hawkins et al., 2021; Thorsen et al., 2020).  

Interviews with patients (Phase 3) and clinicians (Phase 4) were conducted to get an in-depth understanding 

of the mechanisms behind use and non-use among the participants (RQ2). Qualitative analysis of interviews 

with patients was used to understand the cultural, social, and psychological elements that might not have 

been revealed in the questionnaire (see Article 3 for details about interview and analysis methods) 

(Brinkmann & Kvale, 2015). The post-positivistic understanding of science was supported by an abductive 

method focusing on a theoretical foundation for the models that were used to investigate the data, which 

again influence the model and the theoretical understanding of human life (Kitchin, 2014). In addition, it was 

believed that the clinicians’ points of view and attitudes toward the intervention could be relevant to the 

patient perspective. Interviews with clinicians were therefore held to further explore the mechanisms behind 

use and non-use (see Article 4 for details about interview and analysis methods) (Brinkmann & Kvale, 2015).  

Each of the four articles in this thesis convey the methods and results of each individual phase with the 

recruitment of participants for patient interviews as the only overlap in content. However, the integration of 

the results of Phases 2–4 is conducted in the discussion of the thesis (Fetters et al., 2013) through an 

explorative approach, whereby the qualitative data were used to explore the findings of the quantitative data 

(Creswell & Plano Clark, 2018).  

3.4. Inspiration from the Ophelia process 
In Phase 5, a workshop was held with the clinicians to reflect on and plan how the knowledge produced by 

the first four phases could support a real-life change in daily clinical practice (RQ3) following the action 

research approach (Koshy et al., 2019; Ørngreen & Levinsen, 2017). The workshop integrated and presented 

the results of Phases 1–4 and was inspired by the OPtimising HEalth LIterAcy (Ophelia) process (Batterham 

et al., 2014; Beauchamp et al., 2017). The purpose of the Ophelia process is to use knowledge about health 

literacy among a group of people to inform a transformation of the provided healthcare service. This 

transformation is usually done through an iterative, action-based research method requiring a great level of 

involvement with the relevant healthcare professionals. In most studies using the Ophelia process, the Health 

Literacy Questionnaire (HLQ) (Osborne et al., 2013) has been used as a means of stratifying the patients into 

groups in a thorough clustering process. Afterward, the characteristics of the groups, including demographics 

and other variables of interest, are added and often elaborated on through interviews with representatives 

from the groups. The informed group characteristics are then used to make so-called vignettes of each group 

of patients. These vignettes are used in workshops with healthcare professionals to shed light on the different 
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patient groups and their needs regarding healthcare services (step 3 of the Ophelia process) (Beauchamp et 

al., 2017). In the current study, the first part of the vignette process was conducted in Phase 2, and the 

process was finished in Phase 3. The vignettes were then used in Phase 5.   

In Phase 2, a version of the ReadHy questionnaire (described in Sections 3.6., and 3.7.) was used instead of 

the HLQ to focus on the specific mechanisms behind eHealth. In addition, the analysis used in the thesis 

differs from those used in other studies inspired by Ophelia because it used k-means clustering instead of 

hierarchical clustering. For the cluster analysis used in the Ophelia process, hierarchical clustering is usually 

used to examine the properties of each new cluster solution (Batterham et al., 2014). In hierarchical 

clustering using the Wards method, the analysis starts with all respondents in their own cluster; then, the 

clusters are combined into more clusters by minimizing variance (Everitt et al., 2001). This process makes a 

nice clustering hierarchical tree in which each joint of two (or more) clusters and the associated 

characteristics of each joint can be examined (Dunn et al., 2018). The k-means clustering method cannot 

provide such an illustration, as a new cluster solution arises from the data every time and therefore changes 

the structure.  

The k-means clustering method uses predefined numbers of clusters for the analysis (Everitt et al., 2001). 

The unsupervised algorithm bases the clustering on minimization of the sum of squared errors. When the 

algorithm is run to look for three clusters, it will examine all of the data. When it is run to look for four 

clusters, it will examine all of the data again, and so forth. Respondents can “move between” clusters using 

this method. Thus, it is not possible to examine the splits or joints, as there are none. Instead, each cluster 

solution must be examined independently. It is still possible to examine the differences between the cluster 

solutions, but there is less clarity regarding the exact differences and how they are inherited (Dunn et al., 

2018). However, in both methods, the examination and validation of the cluster solutions are qualitative and 

focus on clusters representing different needs and strengths among patient profiles (Batterham et al., 2014). 

The k-means clustering method is used in the current study because of its ability to redefine clusters and 

thereby provide new patient profiles based on the different ways in which the clusters are constructed. 

Because the ReadHy has many dimensions compared to the HLQ, the k-means approach, which is agile and 

simple to analyze, is more feasible and can provide a better overview of the data while still presenting the 

essential findings (Kayser et al., 2019).  

3.5. eHealth literacy, readiness, and enablement 

To investigate the reasons behind the non-use of digital PROs, this thesis works with a conceptual framework 

within the post-positivistic tradition as discussed above (section 3.1). Working with different frameworks and 

models to predict and explain human behavior, reasoning, and acceptance is common within positivist and 

post-positivist traditions in computer science, human-computer interactions, psychology, and medical 

science. Therefore, it is often used when discussing digital interventions in healthcare (Koshy et al., 2019; 

Phillips & Burbules, 2000).  

The main framework used is the ReadHy framework (Kayser et al., 2019). To clarify the reasoning behind this 

framework, the concept of eHealth literacy is introduced in this section. One view of eHealth literacy has 

been explained by Monkman and Kushniruk (2015), who have argued that the capabilities of the user and 

the system design influence the usefulness and usability of the system. Their claim is that, to fully understand 

the use of healthcare technology, it is important to be able to differentiate between users with respect to 

their needs, resources, and health technology readiness, which leads to a focus on user capabilities and 

eHealth literacy (Monkman & Kushniruk, 2015). 
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eHealth literacy is a meta-literacy that arose from the concept of health literacy at a time when health 

interventions were increasingly becoming digitalized. Health literacy can be seen as an individual asset and 

describes each patient’s ability to understand health concepts, for instance, for their own benefit, but it can 

also be a clinical aspect to be aware of in daily clinical work (Nutbeam, 2008). Health literacy is a concept that 

is deeply intertwined with patient empowerment, yet it is still distinct from it (Schulz & Nakamoto, 2013). 

Health literacy concerns an individual’s skills, capacity, and ability to navigate the healthcare system, whereas 

empowerment is about their willingness, experience, and drive (Schulz & Nakamoto, 2013). Likewise, classic 

eHealth literacy, as exemplified by Norman and Skinner’s (2006) Lily model, involves analytical skills toward 

eHealth interventions (i.e. traditional literacy, ability to seek information, and media literacy) as well as 

context-specific skills (i.e. knowledge of health-related issues, computer and scientific literacy). Together, 

these skills are believed to form a fundamental skillset that is required for an optimal experience with eHealth 

(Norman & Skinner, 2006). Chan and Kaufmann (2011) have expanded the Lily model by adding Bloom’s 

taxonomy of remembering, understanding, applying, analyzing, evaluating, and creating, thereby increasing 

the focus on the cognitive requirements of eHealth literacy.  

However, Norman (2011) has rethought his framework in view of Web 2.0 with the idea that, as technology 

changes, the required skillset changes too. The added skills suggested by Norman (2011) are confidence in 

expressing oneself online, an ability to synthesize professional and non-professional advice, navigating skills, 

and the ability to filter relevant and trustworthy information. Gilstad (2014) has adapted the Lily model by 

incorporating the contextual factors of culture, institutional context, and type of eHealth (Griebel et al., 

2017). Furthermore, Koopman et al. (2014) have introduced the concept of the patient’s “readiness to 

engage” with health technologies by adding factors that affect motivation and willingness to engage with 

digital services. A review conducted by Mauco et al. (2016) has established this trend by identifying 13 

frameworks for eHealth readiness whereof eight addresses patient/public readiness. 

Nørgaard et al. (2015) have developed a conceptual framework for eHealth literacy through the systematic 

inclusion of healthcare professionals, IT users and non-users, patients, and IT managers. This framework 

consists of seven domains: the ability to process information, engagement in one’s own health, the ability to 

actively engage with digital services, feelings of safety and control, motivation to engage with digital services, 

access to digital services that work, and digital services that suit individual needs. In 2017, the authors of the 

eHealth Literacy Framework developed the eHealth Literacy Questionnaire (eHLQ) (Kayser et al., 2018), 

which is a multidimensional instrument that measures eHealth literacy.  

In an attempt to understand the social and emotional aspects of the use of eHealth in combination with  

eHealth literacy, Kayser et al. have expanded the eHLQ by adding scales from the HLQ (Osborne et al., 2013) 

and the Health Education Impact Questionnaire (heiQ) (Osborne et al., 2007), thereby creating a new 

multidimensional tool: the Readiness and Enablement Index for Health Technology (ReadHy) (Kayser et al., 

2019). The ReadHy instrument provides a measure of users’ health technology readiness and enablement. In 

this theoretical framework, being ready to use eHealth solutions in general builds on a set of capacities, 

emotional states, and contextual factors. The framework goes beyond motivation, as it focuses on 

capabilities, enablement, and the actual behavior of the patient. This thesis uses and discusses the ReadHy 

as a conceptual framework and a tool for data collection. The next paragraph explains this framework in 

more detail.  

3.6. The ReadHy framework 

Each of the dimensions in the ReadHy assesses specific aspects of the patient-technology-healthcare 

relationship (see Figure 2). The ReadHy can be seen as an expansion of the eHLQ; thus, all of the dimensions 

of the eHLQ are also dimensions in the ReadHy. In addition, the ReadHy focuses on elements regarding 
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impacts of health education, such as the ability to acquire skills relating to one’s health, attitude, and 

approach to one’s health as well as the ability to gain insight into changes in one’s personal health situation. 

Furthermore, the ReadHy includes health literacy domains, such as relationships with healthcare 

professionals and a sense of being supported and understood by both healthcare professionals and relatives. 

The ReadHy has been used as a tool for identifying subgroups with special needs relating to the use of digital 

services among a group of people with cancer (Kayser et al., 2019; Rossen et al., 2020) and a group of people 

with diabetes (Thorsen et al., 2020). While the survey of people with cancer showed a relationship between 

the ReadHy scoring and social-demographic data, the survey of people with diabetes did not show such 

relationship (Rossen et al., 2020; Thorsen et al., 2020).  

 

Figure 2. The ReadHy Framework. Reproduced under ©Creative Commons from Journal of Medical Internet Research 
(http://www.jmir.org), 12.02.2019 

In this thesis, the ReadHy questionnaire was used to examine IBD patients’ readiness for digital health 

interventions, including digitally administered PROs. Following the Standards for Psychological and 

Educational Testing (Frey, 2018; Hawkins et al., 2018), the evidence of the strength of the tool includes: first, 

each of the underlying questionnaires was developed through a validity-driven approach (Kayser et al., 2018; 

Osborne et al., 2007, 2013), and cognitive testing of the HLQ has been conducted in a Danish setting (Maindal 

et al., 2016); second, the ReadHy was developed in a Danish setting (Kayser et al., 2019) and has been used 

and tested in cross-sectional surveys of people with chronic conditions (Kayser et al., 2019; Thorsen et al., 

2020).  
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3.7. Evaluation of ReadHy by confirmatory factor analysis 

This study used the ReadHy questionnaire as a fundamental part of the analysis of a population with whom 
ReadHy has not previously been used. Thus, it seemed appropriate to test the overall fit of the model on the 
population in question to be able to discuss the use of the tool. With the aim of to confirm the existing model 
(ReadHy) for the new data, a confirmatory factor analysis (CFA) of the 14 dimensions was conducted 
(Beaujean, 2014; Kline, 2005). All analyses were conducted with R 3.5.2 using lavaan, MVN, knitr, semTools 
and psych packages (Jorgensen et al., 2019; Korkmaz et al., 2014; Revelle, 2018; Rosseel, 2012; Yihui Xie, 
2019). The 14-factor CFA demonstrated a decent but imperfect overall fit for the 14 factors (see Table 4 for 
values of fit measures). For the scales heiq3, HLQ3, eHLQ1, eHLQ2, and eHLQ6, the average variance 
extracted (AVE) was <0.5 (Fornell and Larker’s first criterion). The AVE was 0.363 for HLQ3, which is of specific 
interest since this scale was the added scale. Additional analyses could be relevant to more fully understand 
the relationships between the variables and the scales and the convergent and discriminant validity of the 
scales in this population, including knowledge of problematic items and scales (Farrell & Rudd, 2009). 
However, it was not within the scope of this thesis to conduct solid validity testing. The purpose of the tool 
was solely exploratory, and the conducted CFA served only to get an overall impression of the tool and its 
limitations. As described above, the tool is theoretically strong and builds upon testing in similar populations.  

Abbreviation Explanation Score Model 1 
(Independent error 
terms) 

Interpretation Score Model 2 
(fixed error terms 
for some items* 
in eHLQ3, eHLQ5, 
eHLQ1 and HLQ1) 

SRMR Standardized root 
mean squared residual 
(between the sample 
covariance matrix and 
the suggested model 
covariance matrix – no 
penalty for complexity 
in model) 

0.077 Acceptable (<0.08 
indicates acceptable fit) 

0.074 

RMSEA Root mean squared 
error of approximation 
(difference between 
the suggested model 
and the sample 
covariance matrix) 

0.060 (90% CI: 0.058-
0.062) 

Decent (<0.05 indicates 
good fit) 

0.056 (0.054-
0.058) 

CFI Comparative fit index 
comparing the 
suggested model with a 
baseline model of no 
correlation (includes 
some penalty for 
complexity in model) 

0.804 Not good (>0.95 
indicates good fit) 

0.819 

AIC Predictive fit index 
(including penalties for 
complex models) 

38730.546 
 

Lower is better (results  
interpreted in 
comparison with other 
models) 

38413.187 

Cronbach’s alpha Reliability 0.95 Good 0.94 

Table 3. Confirmatory factor analysis of the ReadHy data including a model with independent error terms and a modified model 
with some fixed error terms.  

*After examination of the modification indices, a model with fixed error terms between items in eHLQ5 (“I 
find I get better services from my health professionals when I use technology” and “Technology improves my 
communication with health professionals”), eHLQ1 (“I use technology to find information about health” and 
“I often use technology to understand health problems”), eHLQ3 (“I know how to use technology to get the 
health information I need” and “I know how to make technology work for me”; “I quickly learn how to find 
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my way around new technology” and “I easily learn to use new health technologies”), and HLQ1 (“I have at 
least one healthcare provider who knows me well” and “I have at least one healthcare provider I can discuss 
my health problems with”) was proposed. A better but still not perfect overall fit was seen (see last column 
of Table 3).  

Because of the high complexity of the ReadHy model, it is difficult to receive a high comparative fix index. 
Therefore, even without a perfect fit, the model is still a reasonable description of the data. For comparison, 
the original ReadHy paper had better fit indices (RMSEA=0.049, 95% CI=0.046-0.052; CFI=0.94) (Kayser et al., 
2019). The inclusion of the extra dimension (HLQ3) was tested by Pearson’s correlation testing the 
assumption that any item should have a high correlation with its own scale (convergent validity) and lower 
correlation with the sum of items measuring other constructs (Traub, 1997). However, one item (HLQ31, “I 
spend quite a lot of time actively managing my health”) did have a lower correlation with the other items in 
the HLQ3 dimension, which indicates some sort of problem with this item. The correlations are presented in 
Figure 4 (not adjusted for the item’s score being part of the total score). The inclusion of HLQ3 seemed to 
add some additional information that was not described by any other dimension in the model. However, as 
shown earlier, the reliability was low (AVE<0.5).  

 

Figure 4:  Item-total correlation (Pearson) for the five items of the HLQ3 (Actively managing own health) and all dimensions of the 
ReadHy 

 

3.8. Technology acceptance and use 

In addition to the ReadHy framework, this thesis employs the concepts of acceptance and use. Patients’ 

acceptance of a digital health intervention and the acceptability of the digital health intervention are complex 

concepts to describe (Perski & Short, 2021). Acceptance relates to use but has some differences. A traditional 

way to understand human acceptance of technology is with the technology acceptance model (TAM), which 

attempts to better predict, explain, and increase user acceptance by determining why people accept or reject 

computer systems. Following the TAM, the two best predictors of technology acceptance and usage are 

perceived usefulness and perceived ease of use (usability), which depend on a certain set of external variables 

(Davis et al., 1989) (See Figure 5 below). In the case of digital PROs, the clinician can be seen as an external 

variable that could affect the perceived usefulness as well as the perceived ease of use, as the clinician is 

responsible for explaining the usefulness and ease of use to the patient. In the TAM, the clinician’s attitude 

is an external variable and not the main focus. Instead, the focus lies on qualities of the digital PRO solution; 

acceptance is secured by acceptability of the digital PROs. Other external variables will also affect both the 

perceived usefulness and the ease for the patient. The patient’s attitude can be considered an external 

variable that affects the clinician’s acceptance of the technology in a circular manner, whereby the patient 
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reports back to the clinician, thereby informing the clinician’s perceptions of the usefulness and ease of use 

of the system.  

  

 

Figure 5. Technology acceptance model (Davis et al., 1989) 

The TAM builds on a positivistic theory of reasoned action (Fishbein & Ajzen, 1975) and sets forth a rather 

simplistic view of human action and rational reasoning-building and its relation to attitude. The TAM has 

been modified many times, and additions have been suggested, for example to suit physicians (Yarbrough & 

Smith, 2007). It has also been merged with other technology acceptance models, such as the motivational 

model (Davis et al., 1992), to become an integrated model (Venkatesh, 2013). These models have the 

common aim of modeling the behavioral intention of people to use an IT system (e.g., the patient’s behavioral 

intention to use eHealth). Here, behavioral intention is a dependent variable that is examined instead of 

actual use. People might be registered in the digital PRO solution without using the system as intended. By 

examining the behavioral intention in addition to actual use, it is possible to better understand use and non-

use.  

 

In this thesis, the Service User Technology Acceptability Questionnaire (SUTAQ) was used as a supplementary 

tool to measure the perceived acceptability of a particular technology and context (Hirani et al., 2017). The 

SUTAQ builds on the same theoretical approach as the TAM and the modified versions of the TAM, as the 

patient’s acceptance of a digital health intervention relates to the acceptability of that intervention. The idea 

is that acceptability can be operationalized through specific subdomains, and acceptability leads to 

acceptance, which in turn leads to use. The SUTAQ measures the acceptability of a certain technology 

according to six domains: satisfaction, substitution, enhanced care, increased accessibility, privacy and 

discomfort, and thoughts of personnel (Hirani et al., 2017). Essentially, when an individual perceives that a 

certain health technology enhances healthcare, can be used as a substitution for other parts of their care, 

and increases the accessibility of care, and they are satisfied with the technology, have no discomfort using 

it, and have a high opinion of healthcare personnel, that person will be more likely to accept the technology 

and therefore more likely to use the technology (Hirani et al., 2017). The SUTAQ has been used to evaluate 

the acceptability of telehealth interventions in a range of large-scale studies (Dario et al., 2016; Lee et al., 

2015; Sandvei et al., 2013; Torbjornsen et al., 2018), and a review from 2021 found that it was among the 

most frequently used questionnaires for assessing telemedicine as well as the only questionnaire for 

specifically addressing the acceptability of telemedicine (Hajesmaeel-Gohari & Bahaadinbeigy, 2021). 
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4. Included articles 

This thesis consists of four scientific articles representing each of the first four phases of the study. The 

following sections describe each of the articles.   

4.1. Article 1: Patient’s reasons for non-use of digital patient-reported outcome concepts. A scoping review 

Article 1, which represents Phase 1 of this study, aims to contribute to answering RQ1 by exploring reasons 

for non-use among patients on a general level. To this end, Article 1 reports a literature scoping review that 

was conducted to qualitatively synthesize the existing literature. This scoping review used the Arksey and 

O’Malley framework (2005) and the PRISMA-ScR for reporting (Tricco et al., 2018). A scoping review was 

chosen to be able to examine data from different sources and contexts. A database search was conducted in 

the PubMed, Embase, Web of Science, and PsycINFO databases. The search targeted primary studies on the 

use of digital PROs as part of or as an entire intervention in routine care or similar settings. All studies were 

published in English in peer-reviewed journals between January 2008 and January 2019. Only studies on 

digital PROs for adults with long-term conditions were included, which allowed for different contexts and 

methods while still ensuring similarity between interventions. The aim was to study interventions parallel to 

the intervention in Silkeborg that was studied in the next phases of the research.  

The scoping review covers the reasons stated in the existing literature for why some patients declined to 

participate in or dropped out during interventions in digital PRO setups in outpatient treatment. This review 

gives an overall impression of some of the factors at stake when dealing with patients with long-term 

conditions and the use and non-use of digital PROs. 

4.1.1. Results: Reasons for rejecting participation in digital PROs 

This phase resulted in the qualitative synthesis of 51 studies on digital PROs among adults with long-term 

conditions and their findings regarding patients’ reasons for dropping out or not participating in the digital 

PRO system. The overall results of the review show that many reasons related to a high number of technical 

difficulties and barriers, including missing hardware and software. This aspect also included usability issues, 

such as language barriers and health literacy barriers. Another important barrier was that patients considered 

themselves too old to participate. In addition, a few patients did not participate because of issues regarding 

data security and trust.  

In addition to the barriers relating to digital aspects of use, the review found many reasons relating to 

engagement and motivation. For instance, patients did not feel that the digital PROs suited their individual 

needs, or they perceived that the amount of time they would spend was disproportionate to the benefits 

they would gain. 

The review also found reasons for non-use related to disease activity. A very common reason for non-

participation was health-related issues. The included studies did not define which issues “health-related 

issues” cover; however, it was clear that most of the digital solutions in the studies did not accommodate use 

when people were feeling ill even though the solutions targeted people with chronic conditions. In addition 

to health issues, emotional distress was found to be a barrier for use.  

There was no mention of the relationship with the clinic or healthcare professionals in this review – not 

necessarily because it was not an issue but possibly because it was simply not the focus of the investigation 

in the 51 included papers.  
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4.2. Article 2:  Readiness and acceptance among users and non-users of digital patient-reported outcomes 

in care of inflammatory bowel disease 

Article 2, which represents Phase 2, aims to contribute to answering RQ1 by exploring eHealth literacy and 

the readiness of users and non-users of the digital PROs in Silkeborg as well as their acceptance of the 

digital PRO solution. To this end, the research entailed a quantitative mapping of the implementation and a 

survey of the entire IBD patient population at the clinic in Silkeborg. Details of this survey are reported in 

Article 2. 

The survey consisted of a questionnaire containing background questions, the ReadHy (Kayser et al., 2019), 

and the SUTAQ (Hirani et al., 2017). The background questions concerned level of education, length of 

disease period, use of national health portal, use of IT in daily work, use of health-related IT, use of IT as a 

means of communication with public services, and use of PROs with the GP. In addition, information on 

gender and age was extracted from each patient’s national registration number (CPR). Fourteen dimensions 

of the ReadHy were used to measure patients’ eHealth literacy and readiness toward digital health solutions. 

The SUTAQ was used as a measure of patients’ acceptance of the digital PRO solution. All respondents were 

asked if they thought they were signed up for AmbuFlex. If they answered “yes” or “I do not know,” they 

were given the SUTAQ questionnaire. The analysis of the data collected from the survey was inspired by step 

two of the Ophelia process (Beauchamp et al., 2017).  

4.2.1. Ethics 

The survey was reported to the Office for Responsible Conduct of Research in Central Region Denmark (no. 

1-16-02-563-18) in accordance with Danish regulations and approved by the Human Ethics Advisory HEAG-

H of the School of Health and Social Development at Deakin University in accordance with Australian 

requirements (no. HEAG-H 194_2018).   

The survey was conducted via Silkeborg Hospital’s password-protected, secure IT system, and the data 

stayed within that system throughout the analysis. Participants were informed about the survey through 

the national e-mail system or by mail and gave consent by participating.   

4.2.2. Results 

A difference was detected between the patients who used digital PROs and those who did not. The 

discrepancy was explained only to a limited degree by the conceptual framework used in this thesis. From 

the mapping, it is not clear why some patients received digital PROs while others did not. It is not known if 

the clinicians were reluctant to provide digital PROs to some patients, if some patients were reluctant to 

receive them in the first place, or if both cases applied. Still, it was clear that, in this particular case, dropouts 

were almost non-existent. 

The difference between users and non-users in the current implementation at Silkeborg Regional Hospital 

was detected in the level of emotional distress measured by the ReadHy, the mean age, the length of the 

disease (less or more than two years), the patients’ everyday use of IT, and their education level. These 

differences occurred in the non-guided implementation. However, this phase of the study also indicated that 

other differences could be relevant to address in the implementation, including potential users’ thoughts on 

how technology can help them improve their disease management and communication with healthcare 

professionals.  

This phase also indicated a correlation between the digital aspects measured by the eHLQ and the 

acceptability of the digital PRO solution used at Silkeborg Regional Hospital, as measured by the SUTAQ.  
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4.3. Article 3: Patient perspectives on digital patient-reported outcomes in routine care of inflammatory 

bowel disease 

The aim of Phase 3, which is described in Article 3, was to contribute to answering RQ2 by exploring patients’ 

experiences with the digital PRO system and their thoughts about the use of digital PROs, including their 

thoughts about themselves as patients and actors in the healthcare system. To this end, Phase 3 used 

qualitative methods to explain and elaborate on quantitative findings through an explanatory, sequential 

mixed methods design (Creswell & Plano Clark, 2018). When using qualitative methods, a researcher is 

required to explain their own position and preconceptions (Gildberg & Hounsgaard, 2018). All interviews 

were conducted by the Ph.D. student, who had no clinical background but had worked with eHealth in 

different parts of the Danish and Greenlandic healthcare system for 10 years (mostly mental health services). 

She had no prior knowledge about IBD or IBD care apart from knowledge obtained while visiting the clinic in 

Silkeborg and from conversations with clinicians and patients. Semi-structured individual interviews were 

conducted with 16 people who had IBD. The methods and analysis are detailed in Article 3.  

4.3.1. Ethics 

Participants were invited based on the written consent received in Phase 2 of this study. Participants were 

contacted by phone, e-mail, or mail depending on the preferences they indicated in the Phase 2 survey. All 

participants were given written and oral information about the study and their rights as study participants in 

accordance with the Declaration of Helsinki (World Medical Association, 2013). The study was reported to 

the Office for Responsible Research Conduct at Central Region Denmark (no. 1-16-02-563-18) in accordance 

with Danish regulations and approved by the Human Ethics Advisory HEAG-H of the School of Health and 

Social Development at Deakin University (no. HEAG-H 194_2018) in accordance with Australian regulations. 

Data were stored in password-protected secure servers at the University of Copenhagen. 

4.3.2. Results 

The interviews with patients at Silkeborg Regional Hospital revealed that patients did not have any technical 

difficulties when using the digital PRO system with the exception of one non-user, who did not want to try 

because he did not think that computers were “for him.” The digital aspect was found to be a fundamental 

condition for participation, while other mechanisms were seen as barriers or facilitators for the use of digital 

PROs.  

The participants’ main worries orbited around the consequences for their care and relationship with the 

clinic. When analyzed with the ReadHy framework, the data showed that most people with IBD in stable 

remission were satisfied with the hospital being a “lifeline” in case of worsening symptoms. The participants 

wanted the hospital to focus its efforts on instances of flare-ups. The use of digital PROs was believed to be 

an efficient tool for this purpose, especially because the patients trusted that the clinicians and clinic would 

actually use the resources they saved through PRO use to enhance care for flare-ups and would react to 

changes in symptom levels.  

Participants who were experiencing worse symptoms and a higher degree of emotional distress related to 

their disease had a tendency to focus on the holistic aspect of care, and they recognized that the digital PROs 

might lead to an increased focus on issues such as mental health and extra-intestinal symptoms. The patients 

trusted that clinicians utilized the knowledge they acquired from the questionnaire even though the patients 

did not experience clinicians asking additional questions relating to responses about, for example, mental 

health.  
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4.4. Article 4: Digital Patient-Reported Outcomes in Inflammatory Bowel Disease routine clinical practice: 

The clinician perspective 

Phase 4, which is described in Article 4, contributed to answering RQ2 by using qualitative methods to 

capture clinicians’ perspectives on the digital PRO setup. Interviews were conducted with 12 clinicians (six 

MDs and six RNs) following an interview guide based on the ReadHy framework, prior observations, and the 

literature review in Phase 1 (Brinkmann & Kvale, 2015). The aim was to study the clinicians’ attitudes toward 

the digital PRO system and explore possible barriers relating to those attitudes for the use of digital PROs by 

patients. 

A thematic analysis was used in this phase to create themes based on the participants’ stories (Braun & 

Clarke, 2020). In contrast to the analysis of the patient interviews, this analysis did not apply the concepts 

introduced in the conceptual framework in an abductive approach but merely created themes from the raw 

material with a more classic inductive approach that grounded the analysis in the data. This approach was 

chosen because the conceptual framework of this thesis focuses on the patient perspective, and the clinician 

perspective is only studied as a means to understand the mechanisms behind use and non-use for patients. 

The thematic analysis of the interviews was performed in steps (Braun & Clarke, 2006) that are described in 

detail in Article 4. These steps ensured that the Ph.D. student could create themes across the material based 

on the raw data from her own point of view and later consult a more experienced analyst of qualitative data. 

4.4.1. Triangulation of themes 

Even though this phase used an inductive approach, the analysis was not conducted in a theory-free vacuum, 

and the knowledge from the earlier phases and the Ph.D. student’s general experience did affect the analysis 

(Braun & Clarke, 2020). To account for these influences and appreciate the participatory elements of action 

research, a feedback session was conducted with two IBD RNs and one gastroenterologist from the Danish 

clinic to evaluate the findings of the interview analysis in a clinical context. This workshop was held online 

due to the COVID-19 lockdown in Denmark at the time. The themes of the initial analysis were presented and 

discussed. In addition, a series of questions had been drafted based on the results of the initial analysis and 

creation of themes. The questions were presented at the feedback session to understand the themes in more 

depth and make sure that everyone had a common understanding of the content of the themes. The aim of 

the feedback session was to examine if the clinicians could recognize the relevance of the themes that 

emerged from the initial analysis.  

4.4.2. Ethics 

Interview participants were invited through an email from an associate investigator employed by the hospital 

based on the participants’ employment at the hospital clinic. All participants were given written and oral 

information about the study and their rights as a study participant in accordance with the Declaration of 

Helsinki (World Medical Association, 2013). The study was approved by the Human Ethics Advisory HEAG-H 

of the School of Health and Social Development at Deakin University (no. HEAG-H 183_2019) in accordance 

with Australian regulations. Data were stored in password-protected secure servers at the University of 

Copenhagen. 

4.4.3. Results: Clinicians’ attitudes toward digital PRO use and its effects on patients 

The interviews with clinicians at Silkeborg Regional Hospital showed that the central perceived benefits for 

patients were improved quality of care and improved quality of life. In addition, the participating clinicians 

focused on changes in workflow and consequences for the patient-clinician relationship. The participants did 

not have concerns regarding the validity of the PRO data, but they did not have a clear understanding of how 

to fully utilize the contextual “holistic” data provided by the patients.  
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4.4.4. Addition to Phase 4 

The questions created for the triangulating feedback session described in Article 4 were used in a 

questionnaire (see appendices) targeting IBD clinicians. This questionnaire was used to survey Australian 

clinicians working with IBD care. The aim was to investigate how the themes from the study of Danish 

clinicians related to the Australian context and if the results were transferable. The questionnaire used for 

validation of the themes had the potential to examine relevant themes in different settings. Therefore, the 

questionnaire was finalized and used for an additional survey. After revision of the questionnaire following 

the clinicians’ feedback, a questionnaire expert was consulted. Finally, the questionnaire was discussed with 

an Australian gastroenterologist and an Australian IBD nurse to make sure that the terms and framing fit the 

Australian context. The edited questionnaire was then sent through member organizations to MDs and RNs 

working with people with IBD in Australia (n=380). 

Survey participants in Australia were invited by the Gastroenterological Society of Australia via email and 

newsletters. The study was approved by the Human Ethics Advisory HEAG-H of the School of Health and 

Social Development at Deakin University (no. HEAG-H 56_2020). 

The questionnaire was distributed four times through a digital newsletter, but the distribution occurred in 

the midst of a pandemic. The response rate was incredibly low, and only eight responses were obtained (all 

MDs). This result is not sufficient to make solid conclusions about the Australian perspective, but it does 

provide insight into the perspectives of eight MDs in Australia. The MDs reported that it would be beneficial 

to their clinical work to know more about the mental health of their patients. In addition, they agreed that 

some patients become anxious when entering the clinic. They did not believe that they could assess stable 

clinical patients through a questionnaire or that it would save them any time to send out questionnaires. 

However, they did believe that their patients were able to complete a questionnaire, and they considered 

their patients to be skilled computer users. 
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5. Changing the Clinical Practice – Phase 5 

All of the previous phases can be seen as a mapping of the current situation. Phase 5 aimed to transfer that 

knowledge to a real-life setting and accomplish real change, as laid out by the underlying theory of action 

research. Thus, this phase contributed to answering RQ3. 

5.1. Methods 

The knowledge obtained from the literature review of similar digital PRO setups in clinics around the world, 

the survey at the clinic in Silkeborg, and the interviews with patients and clinicians in Silkeborg had the 

potential to inform a new practice in daily clinical work. However, to use this knowledge for a successful 

development, it is important to be aware of how the knowledge is applied. Co-designing and user 

involvement are widely used when introducing new solutions to daily clinical practice and are in line with the 

action-research-based approach of this study (Batterham et al., 2014; Clemensen et al., 2007; Hawkins et al., 

2021).  

Therefore, a workshop was held with 15 healthcare professionals (RNs, MDs, and medical secretaries) from 

the IBD clinic in Silkeborg. Most of the participants had been interviewed in Phase 4 of this study, but 

additional clinicians had started working with digital PROs since the interviews and also attended the 

workshop. In addition, medical secretaries were invited to the workshop, as they often carried out the initial 

contact with patients when, for example, patients called the clinic with questions regarding the digital PRO 

system.  

A workshop method was chosen because of its appropriateness for identifying, articulating, and exploring 

the ambiguous challenges of research involving a change in practice and digital interventions (Ørngreen & 

Levinsen, 2017), and all healthcare professionals were invited to gain a nuanced perspective and ensure 

interprofessional education among them (Hammick et al., 2007; Kilminster et al., 2004). The purpose of the 

workshop was threefold: first, to disseminate the findings from the first phases to the clinic; second, to 

encourage the clinicians to think about how that new knowledge could be applied in their clinical setting; 

and third, to collect additional data on the clinician perspective. The workshop was inspired by step three of 

the Ophelia process (Beauchamp et al., 2017) and included a presentation of patient profiles (vignettes) 

based on the questionnaire and interviews from Phases 2 and 3. After the presentation of the patient 

profiles, the discussion addressed three main questions: Do we recognize the profiles? Do we see any 

difficulties for each profile when using the digital PRO system? And how can we overcome these difficulties? 

The Ph.D. student participated in and facilitated the workshop to secure a firsthand impression of the 

discussion. A research nurse at the hospital (not otherwise associated with the clinic in question) was a co-

facilitator. A focus was to facilitate contributions from all participants regardless of their clinical background 

or hierarchical status in the workplace (Hammick et al., 2007). Observations were written down throughout 

the workshop to capture most of data in real time (Ørngreen & Levinsen, 2017). Notes from the discussion 

were used as the foundation for the analysis. 

5.2. Analysis 

The outcome of the workshop was evaluated through a formal reflection on the workshop by the Ph.D. 

student, the co-facilitator, and a supervisor who did not attend the workshop. Value was placed on specific 

answers to the pre-defined questions that emerged and was agreed upon by the workshop participants as 

well as the immediate experience of the Ph.D. student and the co-facilitator (Ørngreen & Levinsen, 2017). 

Notes from the workshop were used to support the reflection.  
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5.3. Results 

The workshop with the healthcare professionals at Silkeborg Regional Hospital resulted in a fruitful discussion 

of seven patient profiles. Each patient profile was discussed individually. An example of a patient profile 

vignette is presented in Figure 6. The participants recognized all of the profiles as examples of their patients. 

The discussion revolved around the pros and cons of using digital PROs for each patient profile and how to 

accommodate the needs that these profiles revealed.  

The participants discussed whether it was important for them to accommodate the needs of all patients. 

Some patient profiles represented people with a high education level who were largely believed to be capable 

of handling their own health situations. Some of the participants thought that the hospital did not need to 

make a great effort to accommodate the individual needs of those patients, and it should instead focus on 

patients with more complex problems. For example, in one profile, the patient had few worries regarding her 

illness but wanted to discuss diet-related issues with the healthcare professionals, which was not possible to 

do with the digital PROs.  

More than one of the patient profiles described difficulties with answering the questions in the PRO 

questionnaire. For those patients, it might be hard to understand the purpose of the questionnaire or 

simply to assess symptoms and translate the answer into a number on a scale from 1 to 10. The workshop 

participants did not initially recognize that their patients had trouble answering the questions. However, 

following the discussion, the participants recognized that some patients might misunderstand the 

intentions of the questions.  

The participants recognized that the digital PRO solution contributed information about, for example, the 

psychological issues of patients, which was a preference introduced by some patient profiles, and that the 

solution therefore helped healthcare professionals gain a holistic view of their patients. The participants 

agreed that the holistic aspect was not often present in face-to-face consultations. However, the 

participants found it beneficial that the digital PRO solution forced patients to assess physical symptoms as 

well as psychological issues, as some patients might have a tendency to focus only on, for example, stress 

or depression.   

John is 35 years old and has been living with CD for 10 years. Even though the condition is 

burdensome, he does not spend a lot of time thinking about it. He wants to know more about the 

disease, but he does not want to be a burden on the hospital or the clinicians. He would like to be 

able to do more himself – maybe to track his health situation in an app. He is used to looking up 

results from blood and stool samples at the national health portal, and he wants to keep an eye on his 

health and disease development. He is highly educated and knows what he has to do to keep himself 

healthy. It bothers him that medical science cannot tell him how to care for his CD. He finds the 

hospital staff to be skilled and feels confident that they will react to any change in his blood samples. 

He does not need to see a doctor or a nurse as long as the symptoms are not getting worse, but it is 

important to him to see a specialist as soon as a flare-up begins. He is very used to his symptoms, 

which makes it difficult for him to assess their severity, and he sometimes thinks he may 

underestimate it. His family knows about his condition, but he does not feel a need to talk about it. 

much 

Figure 6. Example of vignette 
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When the participants were presented with patient profiles that expressed a tendency to understate 

symptoms in the digital PRO questionnaire, the participants agreed that those patients would have the 

same problem in a face-to-face-consultation. 

In the discussion of barriers for the use of digital PRO, the biggest barrier was found to be a limited 

understanding of health and illness concepts among some patients. A suggestion for minimizing this barrier 

was to invite each newly diagnosed patient to a talk with an ambulatory nurse approximately two months 

after their diagnosis. The aim of this consultation would be to discuss the needs and thoughts of the patient. 

Then, the RNs could provide the patient with multiple choices for future care, including the use of digital 

PROs as follow-up. If the RN sensed a need for a walkthrough of the questions in the digital PRO solution, it 

could be provided here. The consultation should also include an invitation to IBD School (an already existing 

offer focusing on patient education) and extensively focus on understanding health and illness. 

When applying changes in the clinic based on this workshop, the aim of the change is to target patients with 

the digital PRO solution. The initial uptake rate in Silkeborg was high (77%), which might indicate that it would 

be difficult to detect a change in the uptake rate after implementing the suggested change. Instead, the 

suggested change is expected to have an impact on patient acceptance and especially on how the patients 

view the digital PRO system as a good supplement to their treatment and a good substitute for face-to-face 

consultations. Some of these changes might be detected by administering a second survey containing the 

SUTAQ questionnaire. In addition, these changes might be implied by ReadHy dimensions as well. If patients 

become more familiar with the digital PRO system and are able to use it in situations that are meaningful to 

them, that change might be evident in eHLQ dimensions, such as “Feel safe and in control,” “Motivation to 

engage with digital systems,” and “Digital services that suit individual needs.” Therefore, after establishing 

the change in the clinic, a second round of the survey should be conducted to detect such change and see if 

the desired effect has been achieved.    
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6. Discussion and Limitations of Methods 

The mixed methods approach used in this study provided an understanding of the use and non-use of digital 

PROs from different angles that, in combination, produce new knowledge (Creswell & Plano Clark, 2018). In 

addition, the scoping review of patients’ reasons for not using digital PROs (Phase 1) added perspective to 

the specific setting at Silkeborg Regional Hospital, and the lessons learned at Silkeborg contributed to a better 

understanding of the results of the scoping review. The questionnaire in Phase 2 provided insight into 

numerous patient ReadHy profiles, which were used to understand the general readiness level of patients at 

Silkeborg, as well as an opportunity to discuss the concepts used to understand the mechanisms behind use 

and non-use – especially readiness and acceptance. In addition, the questionnaire provided a way to stratify 

the interview subjects used in the qualitative research on patients’ attitudes toward the use of digital PROs 

(Phase 3) to ensure broad representability. However, the questionnaire-based approach does have 

disadvantages, including a risk of biased non-responses (Prince, 2012), which is especially important when 

trying to examine the non-use of PROs (which is indeed also a questionnaire). The clinicians at the clinic in 

Silkeborg pointed out that a central patient profile was missing from the analysis: a group of young men who 

feel that they do not have time to have a chronic condition and forget to read messages from authorities. 

This group is not very well described in the thesis data. This aspect is consistent with the fact that the survey 

in Phase 2 was not completed by any respondents in the age group 18–19 years old, and the mean age of 

respondents was two years older than that of non-respondents. An investigation into this group might reveal 

additional, interesting mechanisms for non-use specific to that group. In addition, a cohort study of people 

with IBD has suggested a difference in non-response between people with CD versus UC (Multone et al., 

2015), which is not investigated in this thesis. Additional non-response bias may have occurred, as the group 

that declined participation in Phase 2 contained a large proportion of PRO non-users.  

Research into non-use is often particularly difficult (Satchell & Dourish, 2009). In addition, this thesis tried to 

encourage non-users of a questionnaire (PRO) to answer another questionnaire (the survey), which is an 

innate limitation of the study design. However, some responses were obtained from non-users. In addition, 

the use of the existing frameworks of the ReadHy and the SUTAQ strengthened the method, as they built on 

research on the use of digital health technologies. Thus, even though this study failed to reach some of the 

non-users of digital PROs, it was still able to gain meaningful insight into the mechanisms behind potential 

use and non-use. The data analyzed in this thesis add to the complementary evidence on the use and non-

use of digital PROs. Together with the existing knowledge presented in the introduction and the scoping 

review of this study, the findings contribute to a holistic sense-making of what is at stake when using digital 

PROs (Ogilvie et al., 2020). The question here is not whether digital PROs have an effect on healthcare but 

rather how they work in a certain context and which mechanisms contribute to their use and non-use.  

The analysis of the interviews followed a thematic approach in which themes were created across the data 

material (Braun & Clarke, 2020). Other qualitative analyses could have been interesting and provided more 

detailed knowledge of the relations between, for example, patients’ narratives regarding health and the 

healthcare system and their use of digital PROs. However, the thematic approach provided an opportunity 

to examine themes that could be mapped into the ReadHy framework (in the patient case) to interpret the 

findings in relation to existing knowledge on patient readiness to use digital health technologies.  

With regard to the clinician participants, the study was able to ensure full participation of the healthcare 

professionals working with the digital PRO solution in Silkeborg in both the interviews and the workshop. 

However, the healthcare professionals at the investigated clinic constituted a special case, as the 

implementation of the digital PRO solution had already been underway for years, and many of the clinicians 

were heavily involved in the development and implementation of the digital PROs. Therefore, it may be 
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difficult to achieve transferability of the results (Elo et al., 2014). This challenge was accounted for by starting 

the process of investigating the themes from the analysis of the clinicians’ perceptions. However, as 

described in Section 4.4.4. (Phase 4 - Addition to the article), it was not possible to analyze the results of the 

survey due to the very low response rate. The survey was administered in the middle of a pandemic, and the 

Australian clinicians targeted by the survey were understandably busy with other matters. This aspect is a 

limitation of the findings and the transferability of the findings of this thesis.  

6.1. Critique of the framework 

The conceptual framework of this thesis centers on the ReadHy framework. The CFA of the ReadHy tool 

showed a decent but not perfect fit, which indicates some problems with using the tool in this population. 

However, in view of the complexity of the framework (Brown, 2015) and the evidence of validity in other 

populations (Kayser et al., 2019; Rossen et al., 2020), it is suggested that the use of the ReadHy tool for the 

purpose of an explorative investigation of the population was appropriate. The question now remains – is 

the ReadHy framework a good way to understand the mechanisms behind the use and non-use of digital 

PROs? The digital aspect of the framework seems to be dominant compared to the rest of the framework, 

which implies that it has to be in place first and foremost. As in this thesis, other studies using the ReadHy 

framework and tool have seemingly found the greatest variation between groups in the eHLQ domains and 

in the level of emotional distress (Rossen et al., 2020; Terp et al., 2021; Thorsen et al., 2020). Less focus is on 

social support and the engagement of relatives, which could indicate some irrelevant domains in the 

framework (HLQ4 – Social Support for Health). Alternatively, it may be that this case applies only in these 

few situations that were investigated, and other populations might show different aspects. Social support 

and influence are often considered essential to the implementation of eHealth (Peek et al., 2014; Wilson et 

al., 2021), though other studies have suggested that the facilitating perspective is overstated (de Veer et al., 

2015), which is in line with this thesis.    

The patients’ relationship with and trust in the clinic were very much a focus of the participating patients in 

this thesis. The participants seemed to accept a lot from the clinicians as long as they trusted those clinicians 

and the hospital, which has been seen in other studies as well (Adjekum et al., 2018). This perspective is not 

very well elaborated in the ReadHy framework and was therefore not captured very well by the 

questionnaire. In addition, the mechanism described above relating to patients’ fear of missing out on crucial 

information from face-to-face consultations is not captured by the ReadHy framework. Thus, patients could 

be regarded as ready to use digital solutions as a replacement for a face-to-face intervention even though 

they are very worried about what they are missing out on. This aspect has often been seen in studies on such 

digital interventions but can be hard to conceptualize (Danske Patienter, 2020; Granja et al., 2018; Sanders 

et al., 2012).  

In this thesis, an extra dimension was added to the original ReadHy framework to address the ability to 

manage one’s own health. This dimension originated from the HLQ and was named the HLQ3 in this thesis. 

However, not much of the information from this dimension was highlighted in the analysis, and it is fair to 

discuss whether this contribution added any value. In contrast, it could be interesting to see if dimensions 

could be removed from the ReadHy framework without compromising the power of the framework – 

especially as a screening tool to measure eHealth readiness when introducing eHealth solutions.  
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6.2. Who does not benefit from the current use? 

This thesis identifies non-users of digital PROs within the IBD population to be older males who have had an 

IBD diagnosis for less than two years and do not use information technology on an everyday basis. Similar 

patterns have been found in other studies (Multone et al., 2015; Schougaard et al., 2020). However, as shown 

in the introduction of this thesis and confirmed by the results of this thesis, multiple mechanisms underlie 

use and non-use that extend beyond those simple characteristics, including mental distress, worries 

concerning fewer face-to-face consultations, the nature of self-monitoring, and clinicians’ attitudes. The 

following paragraphs discuss these mechanisms and perspectives.  

6.3. Digital barriers  

When introducing new digital technology in healthcare, the focus is often on barriers related to the digital 

aspect of the technology (Granja et al., 2018; Nguyen et al., 2020; Ross et al., 2016). In the scoping review 

performed in Phase 1, digital barriers for many different PRO setups were very present and mentioned as 

key reasons for non-use. Among the patient participants in the interviews in Phase 3, digital skills and eHealth 

literacy were regarded as underlying conditions for use that were not connected to the digital solution itself. 

The digital PRO solution was regarded as easy to use, but some non-users declined participation solely 

because the solution was digital. In addition, the survey in Phase 2 showed a higher percentage of everyday 

IT users among the PRO users than among the non-users, which has also been found in other studies on 

digital interventions (Holt et al., 2019; Mair et al., 2012; Thorsen et al., 2020). This aspect might cause an 

even larger problem in Australia, where everyday use of digital services is lower than in Denmark (Australian 

Institute of Health and Welfare, 2021; Statista, 2021). In addition, the clinician participants in Phase 4 had 

concerns regarding the digital competencies of patients, and some did not even present the solution if they 

believed that the patient did not have sufficient digital skills to use it. Again, this aspect was not related to 

the digital solution itself but was an underlying condition for use. The Australian clinicians from the survey in 

Phase 4 did believe that their patients were able to use computers to complete a PRO questionnaire, which 

means that this initial condition was satisfied. However, the possession of digital competencies as an 

underlying condition indicates that people who believe that they have insufficient digital skills tend to not 

engage in the digital PRO solution and will therefore not benefit from the solution. The fundamental nature 

of the digital aspect often relates to the users’ prior experiences with using digital services, and other studies 

have shown a relationship between the use of computers and smartphones in everyday life and the use of 

eHealth (Torrent-Sellens et al., 2016). However, this relationship might conceal a reluctance toward change 

among the study participants (Satchell & Dourish, 2009). Enrolling non-users who rejected participation 

because of earlier experiences or a lack of experience with computers might require a different approach, 

such as one that focuses on aspects with which the individual has had a positive experience. In the case of 

PROs, such experience could be with questionnaires or even just answering questions (Satchell & Dourish, 

2009).  

6.4. Patient-clinician relationship and change in care 

When PROs are used as follow-up, one aim is to reduce the number of avoidable face-to-face follow-up 

sessions. This reduction was perceived as the primary purpose by the participants in the interviews in Phases 

3 and 4. Most patients appreciated this aim and highlighted their belief that hospital resources could be used 

for better purposes than avoidable face-to-face consultations – even though the patients had no knowledge 

of if or how the resources were spent differently. A study by the team behind this thesis (including the Ph.D. 

student) showed that outpatient visits decreased by 14% following the introduction of the digital PROs (Appel 

et al., 2022), but this information was not known by the patients at the time of the interviews. In addition, a 

Cochrane review from 2020 found no evidence of reduced costs following patient-initiated follow-up (Whear 

et al., 2020). However, the perception of reduced costs could be an important mechanism. These outer 
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factors affect the extrinsic motivation of the users but are not of intrinsic value for them (Murayama, 2018). 

An intrinsic incentive in this case would focus more on the patient’s own mental representation of a desired 

state (Braver et al., 2014), such as being symptom-free or not spending time visiting the hospital. Such 

intrinsic goals seemed to motivate users, and the perception of actually achieving this goal seemed to 

increase their acceptance of the digital PRO setup. If the digital PRO setup could more strongly stimulate 

intrinsic incentives among patients, it might lead to higher motivation, acceptance, and use (Murayama, 

2018; Ryan & Deci, 2000).  

Despite the perceived benefits, a group of patient participants did prefer face-to-face consultations at all 

times. Some of them just wanted to occasionally talk to a medical professional, while others mentioned 

specific concerns, such as missing information or being forgotten in the system. A reduction in face-to-face 

consultations does have an impact on the care of IBD (Ankersen et al., 2021; Elkjaer et al., 2010). When 

people are very fond of face-to-face consultations because they just like to talk to someone, it might be hard 

to replace those consultations with a PRO questionnaire. For some people, using technology as a means of 

communication feels inauthentic (Satchell & Dourish, 2009), and that feeling can be hard to accommodate. 

However, when someone appreciates face-to-face consultations because they prefer to get updates about 

research and new types of treatment from a MD, as shown in this thesis, it might be possible to find 

alternative ways to receive that information (Elkjaer, 2012). People have different needs for support in 

managing their health, and it is important to use more than one way to provide information on, for example, 

new treatments (Håkansson Eklund et al., 2019; Hawkins et al., 2021). Crohn’s and Colitis Australia has 

initiated a process to understand how information and support can be provided in diverse ways to target 

people with IBD (Hawkins et al., 2021). Such projects could be useful in both the Danish and Australian 

contexts to understand the needs of people with IBD.  

The introduction of digital PROs also affected the patient-clinician relationship, and the interviewed clinicians 

in Phase 4 were especially aware of that effect. Many of them mentioned that they preferred to know a 

patient before enrolling them in the PRO setup. This finding is supported by the survey in Phase 2, which 

established that 92% of the users and only 75% of the non-users reported having their diagnosis for more 

than two years. One aspect of the patient-clinician relationship was the need of some interviewed patients 

in Phase 3 to involve clinicians in discussing mental health and health-related topics surrounding the disease-

specific knowledge, which was believed to be a benefit of digital PROs and of great importance to the patients 

(Chen et al., 2013; Kotronoulas et al., 2014). The clinicians appreciated this aspect, but they did not always 

know how to incorporate this knowledge into their daily practice. They sometimes admitted that they did 

not even read the answers from the questionnaire due to time constraints or forgetfulness and were 

therefore not able to incorporate the knowledge into their practice. This problem has also been found in 

other studies (Mejdahl et al., 2020; Nguyen et al., 2020). The Australian clinicians surveyed in the addition to 

Phase 4 did think it would be beneficial to know more about the mental health of their patients, but this view 

of course does not guarantee that they would actually know how to incorporate the knowledge into their 

daily practice.  

Many of the interviewed patients expressed a need for their MD or RN to have this extra knowledge to be 

able to apply a more holistic approach to healthcare that focuses on mental and social factors in patients’ 

lives. However, the patient interviews in Phase 3 also revealed that some patients would filter the 

information and tended to only answer with information that they believed was relevant to the context of 

IBD. This tendency has been seen in other studies as well (Torenholt et al., 2020) and could problematize 

their wish for a holistic approach to care, as co-morbidities or other health issues might also contribute to a 

change in mental health (Mikocka-Walus, 2010). A great benefit for many of the participants in this study 
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was the ability of digital PROs to integrate surrounding aspects of their overall health situation into the care. 

A major reason for non-use could be that users found that the data they provided were not actually used in 

their care. Other studies have reported a potential mismatch in expectations of how PRO data should be 

addressed (Mejdahl et al., 2020). 

The interviews with clinicians in Phase 4 and the workshop data from Phase 5 indicated that the clinicians 

themselves might be a barrier for use, as they sometimes did not ask patients to participate in digital PROs if 

they thought that they would not be suitable for those patients. This possibility has been found in other 

studies of digital health solutions as well (Nguyen et al., 2020; Ross et al., 2016). There could be many valid 

reasons for this behavior among clinicians, including a good clinical judgement of the individual patient’s 

situation. Unfortunately, this thesis did not include observations of the consultations between clinicians and 

patients at the time of enrollment to allow for an examination of that clinical judgement. Because of the real-

world setting of this study, there was no exact point in time for enrollment; therefore, observation would 

have required the research to follow the patients for months during their diagnosis process and start of their 

treatment, which was not possible within the scope of this study. In addition, because of the lack of 

observation of enrollment procedures, it is not known with certainty how the clinicians presented the digital 

PROs to the patients or how that presentation might have affected the patients’ willingness to engage in 

digital PROs. However, the survey in Phase 2 found that patients may have not been using digital PROs 

because they were never offered the option even though they were likely to benefit from the use of digital 

PROs, which indicates some room for improvement in the enrollment procedure.  

6.5. Self-monitoring as hard work  

The scoping review in Phase 1 showed that patients often did not think that the benefit they would gain from 

using digital PROs outweighed the work they would have to put into it. This perception was a frequently 

reported reason for non-use. It was also a theme in the interviews with patients in Phase 3. The ongoing 

assessment of symptoms was difficult for some patients, and they did put a lot of work into it. In addition, 

some patient participants had concerns about whether the digital PRO questionnaire was sufficient to 

capture an increase in symptoms. In contrast to other studies (Boyce et al., 2014; Mejdahl et al. 2018b), this 

thesis actually showed great trust in the validity of the data among the clinicians. This finding indicates that, 

in a dialogue with a patient, clinicians should be able to argue for why the questionnaire is sufficient to 

capture worsening symptoms. 

In general, it was easier for the patient participants in Phase 3 to see the benefits of digital PROs when they 

were in stable remission or experiencing a low level of symptoms. Under such circumstances, they had a 

lesser need for hospital services and higher mental capacities compared to during a disease flare-up (Raghu 

Subramanian & Triadafilopoulos, 2016). Thus, in some cases of patients in remission, the benefit (e.g., not 

having to go to the hospital) outweighed the disadvantages (e.g., the amount of work required). However, in 

other cases, people might have stopped using the digital PRO system exactly because of the amount of work 

they needed to put in. “Work” reflects the difficulty of assessing symptoms and matching them with 

predefined categories or comparing oneself with some sort of “golden standard” that is believed to arise 

from the questionnaire (Torenholt et al., 2020), which is also a known difficulty in self-monitoring and 

introspection in general (Korotitsch & Nelson-Gray, 1999; Mechanic, 1986). Difficulties with self-assessment 

might be reduced by training. Clinicians might help some patients by talking through the questionnaire with 

them and discussing what is expected in each category. The participating clinicians at the workshop in Phase 

5 believed that the difficulties with self-assessment could be accommodated by providing patients with a 

deeper understanding of health concepts, which aligns with research on health literacy (Beauchamp et al., 

2017; Nutbeam, 2008), including a recent project focusing on health literacy among people with IBD in 
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Australia and their corresponding needs for support in different aspects of disease management (Hawkins et 

al., 2021).   

Another aspect of the work that patients need to put into the use of digital PROs relates to the amount of 

emotional distress associated with the use of digital PROs. The level of emotional distress, as measured by 

the ReadHy, was a key point of difference between the users and non-users in Silkeborg. It relates to the 

clinicians having concerns about patients showing a high level of emotional distress and therefore not 

introducing the solution to those patients. In addition, the difference in levels of emotional distress might 

reflect a difference in disease activity, as patients who are experiencing severe symptoms might have a higher 

level of emotional distress (Knowles et al., 2018; Mikocka-Walus et al., 2016), which would imply a reluctance 

among clinicians to include patients with severe symptoms. Unfortunately, it was not possible in this setting 

to include a measure of the severity of symptoms among patients. However, level of emotional distress was 

also present in the scoping review in Phase 1 as a reason for patients to decline participation. The interviewed 

patients in this study were not particularly concerned with their level of emotional distress, but they did 

mention that the introspective aspect of digital PROs could increase their level of anxiety, which has been 

found in other studies as well (Johansen et al., 2012; Mejdahl et al., 2018b; Westergaard et al., 2021). 

However, the patient participants also mentioned that comparing their own health status with the questions 

that were asked could lead to some relief. Participants recognized that digital PROs might lead to an increased 

focus on mental health and extra-intestinal symptoms, which could alleviate their emotional distress 

(Johansen et al., 2012; Mejdahl et al., 2020; Torenholt et al., 2020). However, it is clear from this study that 

emotional distress is a huge barrier for even starting to use digital PROs, which highlights it as a central 

mechanism to address during potential enrollment. 

The digital PROs examined in this thesis targeted people with chronic conditions, the most prevalent of which 

was IBD. However, in the literature review in Phase 1, health-related problems were often mentioned as a 

reason for not using digital PROs, and they are a known barrier for the use of digital PROs (Nguyen et al., 

2020). To fulfill the purpose of digital PROs, people should not consider health issues to be a reason for non-

use. Many PRO solutions might be most useful when people are in stable remission, but there might be an 

unfulfilled potential for use when people are experiencing severe symptoms (Ankersen et al., 2021). Again, 

it was not possible to adjust the data from Phase 2 for symptom severity or disease activity. However, the 

interviewed patients in Phase 3 did mention that they used the telephone for direct calling when 

experiencing severe symptoms, and they thought the digital PRO solution was a way to redirect hospital 

resources to accommodate their needs when feeling very ill. This approach can be the intended use of the 

digital PROs and not necessarily a reason for their non-use. The solution should be aimed at people with 

chronic conditions and support use when people are very ill or disabled – even if “use” might mean a 

workflow out of the digital solution itself.  

6.6. Mechanisms’ effects on acceptance and use 

This thesis set out to discuss the use and non-use of digital PROs. A great limitation is that the thesis provided 

no precise measurement of actual use. There was no quantitative indicator for how patients used the digital 

PRO solution besides enrollment and dropout data. Therefore, based on studies on the TAM (Venkatesh, 

2013), this thesis operated with the concept of acceptance as a latent variable indicating use. Phase 2 of this 

thesis showed a correlation between some dimensions of the ReadHy framework and the acceptability 

measured by the SUTAQ, which indicates a link between some of these mechanisms and the acceptability of 

the digital PRO solution. The acceptability of a system is key in the TAM (Chuttur, 2009) and has been shown 

to affect the use of the system (Granja et al., 2018; Hirani et al., 2017). In this thesis, the “system” is not just 

the IT system but the entire digital PRO solution, including surrounding factors. To accommodate for this 
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complex understanding of the PRO system and its use, this thesis used a mixed methods approach that 

included qualitative methods. Through these methods, it was possible to see how the acceptance and 

use/non-use of the digital PROs were affected by the different mechanisms of digital competencies as a 

foundation for use, accepting digital PROs for the benefit for others, accepting digital PROs for one’s own 

benefit, clinicians’ acceptance, fear of missing out on face-to-face consultations, a desire for holistic care, 

difficulties with self-assessment, emotional distress, and other health issues.   
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7. Conclusion 

This thesis set out to investigate the mechanisms behind the use and non-use of digital PROs, including 

determining which patients would have trouble using a digital PRO solution in a clinical setting as well as how 

clinicians are supposed to predict if a particular patient will experience difficulties. A scoping review was 

conducted to identify reasons for the non-use of digital PRO solutions among patients. The discovery of those 

reasons was accompanied by a thorough investigation of the clinical setting of Silkeborg Regional Hospital, 

an international perspective, and a forward-thinking workshop with clinicians. The conclusion was that the 

non-users of digital PROs are characterized by being influenced by many different mechanisms, including 

patient-clinician relationship, emotional distress and motivation. Some of those mechanisms might be 

detectable in an early stage. The suggestion of this thesis is to invite patients to have conversations about 

their thoughts and needs regarding the use of digital PROs to understand which difficulties the individual 

patient will experience, and thereby be able to adjust their expectations and discuss their needs. However, a 

more formalized screening could also be of interest. This thesis indicates that the ReadHy tool does have 

some domains that might be suited to a formal screening process for patients with IBD. Further studies on 

utilizing the ReadHy tool as an assessment tool are needed to make firm conclusions on such potential. 

However, the ReadHy tool does not account for important mechanisms regarding the fear of missing out on 

specific content from face-to-face consultations when digital PROs are used as follow-up to avoid face-to-

face consultations or the clinicians’ acceptance of the tool and their impact on the patients’ acceptance. 
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List of abbreviations 
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CFA Confirmatory factor analysis 

CI Confidence interval 

COVID-19 Coronavirus disease 19 
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heiQ Health Education Impact Questionnaire 
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PRO Patient-reported outcome 

PROM Patient-reported outcome measure 

PREM Patient-reported experience measure 
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Article 1: Patients’ reasons for non-use of digital patient reported outcome concepts – a scoping 

review 
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Introduction 

Digital patient reported outcomes in routine care 

Patient reported outcome (PRO) data are being increasingly used in routine care of long-term conditions (1). 

Discussion continues about their definition but, for the purposes of this study, PROs are defined as 

standardized, typically validated, generic or disease-specific questionnaires completed by patients to assess 

their perceptions of their health situation (including health status and quality of life) (2,3). Numerous PRO 

concepts were originally developed for research or general evaluation purposes (3,4). Currently, PROs are 

gradually applied in clinical practice (5) and serve as screening tools anticipated to detect disease 

complications or as clinical monitoring tools to assess the impact of treatment (6,7). PROs are expected to 

facilitate patient involvement, support patients in self-managing long-term conditions, and increase health 

literacy (6,8). However, a limitation to PROs is that all patients do not benefit equally from their use; in fact, 

some patients do not engage with PROs at all (7,9,10). As the healthcare system becomes more digitalized, 

so do PROs, allowing patients to complete questionnaires on a computer or smartphone without a healthcare 

worker present (11). This digitalization creates additional risks to patient engagement and of increasing 

inequality in the healthcare system (12). 

Reviews exist of factors affecting enrolment in and engagement with digital health interventions (13). 

Similarly, reviews of facilitators and barriers to implementation of PROs have been conducted (14). However, 

to the best of our knowledge, no reviews exist of the patients’ reasons for non-use of digital PROs in routine 

healthcare. 

The purpose of this study is to review empirical studies of the use of digitally administered PROs in routine 

care and examine the stated reasons for patients’ non-use of digital PRO.  

Research questions 

The research questions are: a) what are the characteristics of patients who decline to participate in digital 

PRO (nonparticipation), and b) what are the patients’ reasons for non-use (nonparticipation from the 

beginning of the intervention and dropout during intervention) of digitally administered PROs in empirical 

studies of routine healthcare for outpatients with long-term conditions? 

Method 

A scoping review was conducted using the framework of Arksey and O’Malley (2005) and PRISMA-ScR  

reporting (16). A scoping review is a quick way to synthesize existing knowledge, with the aim of mapping 

key concepts and main sources of available evidence in a research area. It differs from a systematic review 

by addressing a broader research question, including more study designs, structuring data extraction 

differently, and typically synthesizing evidence qualitatively (15).  
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Eligibility criteria 

The focus of this scoping review is digitally administered PROs used in routine outpatient care for adult 

patients with long-term conditions, defined as any somatic or psychiatric disease requiring ongoing regular 

treatment or monitoring at a hospital or medical clinic (Figure 1).  

We included primary studies using digital PROs as part of or as an entire intervention in routine care or 

routine care like settings, published in English in peer-reviewed journals from January 2008 to January 

2019. We defined routine use as incorporating individual patients’ PRO data into clinical practice as a part 

of their treatment or care (10,17,18). Studies using PROs only as outcome measures for another clinical 

intervention are not included.  

This review focuses on digitally administered PROs that assessed patients’ self-reported health situation 

including well-being. They included both digital versions of PROs that were originally designed for 

administration on paper and new PRO instruments specifically developed for digital media. We excluded 

studies of home monitoring with medical equipment generating clinical data to limit the diversity of 

technology and focus on patients’ experiences of their health. However, we included studies adding PRO 

data to existing home monitoring (e.g. ongoing blood glucose measurement self-monitoring).  

Further, this review is limited to research regarding adult patients, to avoid any risk of different 

characteristics relating to children, e.g. parent involvement. 

Figure 1. Population, exposure and outcome of study 

Exclusion 

Studies were excluded if the PROs component of the intervention was trivial in comparison to the main 

purpose of the intervention, no clinicians reviewed PRO data, no results were reported (e.g. study 

protocols), or the focus was on healthcare professionals, not patients, or on prevention in otherwise 

healthy individuals (we viewed obesity and physical inactivity as risk factors, not as long-term conditions 

themselves). In addition, we excluded studies that did not report on non-participation or dropout rates and 

those collecting PRO data only from paper-based instruments.   

Search and screening 

Relevant studies were identified by searching PubMed, Embase, Web of Science and PsycINFO databases. 

Search terms: (Patient Reported Outcome OR Self-monitoring OR home-monitoring) AND (digital OR online 

OR web-based OR app OR internet OR m-health OR e-health) within the last 10 years (January 2009 -

January 2019). A PRISMA screening process (16) followed (Figure 2).  

 

Figure 2. PRISMA Diagram 

Population: Outpatients (adults, +18) with long-term conditions where PRO is part of the treatment.  

Exposure: Digital PRO assessing patients’ experience of their health situation as a part of routine 

care. 

Outcome: Reasons reported by patients for non-use and authors’ comments on reasons. Secondary: 

Demographic characteristics on non-users compared to users and characteristics of PRO 

interventions 
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Data  

We collected data on nonparticipant and dropout rates, reasons for nonparticipation or dropout, and 

characteristics of nonparticipants and dropouts. We also reviewed study population, intervention, type of 

PROs, intervention duration, and use of reminders.  

Analysis and reporting 

Study population, intervention and duration, and use of reminders are reported in Table 4, along with 

reasons for nonparticipation or dropout for each study. Patients’ reasons for non-use, either from study 

start or by dropout were analysed using a thematic approach (19). All reported reasons were 1) recorded as 

worded in the article, 2) categorized based on close similarities (e.g., ‘language barriers’ and ‘language 

problems’), and 3) grouped into broad themes based on overall influence on patients’ interaction with 

digital PROs. After removing reasons reflecting clinicians’ or organizational perspectives, the remaining 

themes were labelled as shown in Table 3. 
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Records excluded by 
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Results 

Included studies 

Fifty-one studies published from 2010 to 2019 were included (Table 1). Thirty-one studies were from 

Europe, fourteen from North America, three from Australia, and three from Asia.  

Table 1: Diagnoses of patients in the included studies 

Long-term conditions Studies Patients 

Cancer 16 3947 

Diabetes 5 2418 

Mental health 5 1638 

Rheumatoid arthritis  5 2641 

Inflammatory bowel disease  4 704 

Other 16 3364 

Interventions in included studies were digital questionnaires or web-based diaries and mobile phone 

applications or text messages, using a “bring your own device” approach or a provided smartphone/tablet. 

Intervals for completing questionnaire varied from daily to half yearly. The duration of interventions was 2-

3 weeks to 2 years.  

Use of reminders 

Seven studies did not use reminders because the aim was to explore how patients interacted with the 

system without being reminded of it (20–26). This included a French study of a self-assessment website for 

patients with rheumatoid arthritis (RA) (20), 25.7% of whom never accessed the website.  

Seventeen studies used written reminders such as email, SMS, or push notifications (27–43). Two studies 

used telephone reminders, and one reminded people when they arrived at the clinic (44). 

Nonparticipation and dropout rates 

Nonparticipants were defined as patients who were invited to participate in the study or the intervention 

but never did for patient-related reasons. Nonparticipants reflect both people who do not want to be part 

of the intervention and those who do not want to join a study. Dropouts are defined as patients beginning 

the study or the intervention and then dropping out as defined in the study. The included studies variously 

defined nonparticipants and dropouts. Table 2 summarizes nonparticipation and dropout rates and 

underlying definitions.  

 

Table 2: Nonparticipation and dropout rates and definitions 

STUDY 
 

DROPOUT 
(%) 

DROPOUT 
DEFINITION 

NONPARTICIPANTS (%) NONPARTICIPATION 
DEFINITION  

(ANDIKYAN 
ET AL., 2012) 

26,5 No use after six 
weeks 

6 Never used  
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(ANNE-
MARIEKE 
WIGGERS 
J.M.R. ET AL., 
2014) 

72,3 Did not 
complete final 
questionnaire 

48 Never used  

(BAKKER AND 
RICKARD, 
2018) 

- N/A 83 Did not complete first 
questionnaire 

(BARON ET 
AL., 2016) 

2,4 No use in 
previous two 
months 

73 Appointment 
nonparticipation, refusal, 
unreturned questionnaire 
for randomization 

(BAUER ET 
AL., 2018) 

65 No sustained 
use at 8 weeks 

44 Declined participation 

(BASCH ET 
AL., 2017) 

15 Nonadherence 
at visit 5 

21 N/A 

(BENZE ET 
AL., 2017) 

25 Feedback at 
study end 

29 N/A 

(BERRY D.L. 
ET AL., 2015) 

37,7 No use - N/A 

(BILDERBECK 
ET AL., 2016) 

4 Used less than 
five sessions 

3 Withdrew after 
randomization 

(BLOCKER ET 
AL., 2017) 

11 Did not 
complete 

53 Did not engage 

(BROCHMAN
N N. ET AL., 
2016) 

10 Not still enrolled 
after 6 months 

13 Declined participation 

(L. CHEN ET 
AL., 2013) 

10 Did not log in 
once 

- N/A 

(COWAN ET 
AL., 2016) 

42,5 Used less than 4 
of 7 sessions 

- N/A 

(DRION ET 
AL., 2015) 

- N/A 35 Declined participation 

(ECHARRI ET 
AL., 2018) 

24 Did not attend 
final scheduled 
appointment 

- N/A 

(FAURHOLT-
JEPSEN ET 
AL., 2014) 

0 Did not attend 
3-month follow 
up 

19 Declined participation or 
no-show 

(GIRGIS ET 
AL., 2017) 

37 Only completed 
One assessment 

83 Did not consent or 
Withdrew before starting 

(GOSSEC L. ET 
AL., 2018) 

25,7 Never accessed 
platform 

- N/A 

(HOWARD ET 
AL., 2016) 

28 No completed 
surveys 

11 Declined participation 

(JAEGER V.K. 
ET AL., 2017) 

50 No use after 1 
month 

- N/A 

(JIANG ET AL., 
2016) 

42,7 Low use at 12 
months 

- N/A 
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(KIM ET AL., 
2018) 

12 No recorded 
data for 2 
months 

1,3 No recorded data at all 

(KJÆR ET AL., 
2018) 

5 Failed to submit 
questionnaire 

45 Did not respond 

(KOEVOETS 
ET AL., 2013) 

16 Did not 
complete 
evaluation 

24 Declined participation 

(LAURITSEN 
ET AL., 2017) 

24 Did not 
complete all 4 
weeks 

51 Declined participation 

(LI ET AL., 
2018) 

72 Activated 
account but 
never 
completed 
questionnaire 

28 Never activated account 

(MAIER A. ET 
AL., 2012) 

36 Stopped online 
assessment 

11 Did not complete first 
online assessment 

(MELISSANT 
ET AL., 2018) 

10,5 Did not 
complete 
second survey 

19 Declined participation 

(MICHAUD K. 
ET AL., 2014) 

27 Did not 
complete 50% 
of surveys 

73 Did not download app 

(MIN ET AL., 
2014) 

21 Did not start 
using app 

9 Declined participation 

(PEDERSEN ET 
AL., 2012) 

37 Did not attend 
follow-up at 52 
weeks 

- N/A 

(PELTOLA ET 
AL., 2016) 

- N/A 44 Declined participation 

(PITTMAN ET 
AL., 2017) 

20 Did not submit 
after 30 days 

5 Did not submit once 

(RASSCHAERT 
ET AL., 2016) 

55 Did not use 
after 4 weeks 

0 Withdrew before start 

(ROBOTHAM 
ET AL., 2015) 

70,6 Stopped using 
the site before 1 
year 

45 Did not use once 

(SENG ET AL., 
2018) 

67,6 Did not 
complete 90 
days of self-
monitoring 

- N/A 

(SEVICK ET 
AL., 2010) 

19,5 Did not 
participate in 
final 
measurement 

- N/A 

(STEELE GRAY 
ET AL., 2016) 

27 Stopped using 
within 2 weeks 

8  Could not be reached 

(STEINERT ET 
AL., 2018)  

15 Never used app 53 Did not register in app 
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(TORBJØRNSE
N ET AL., 
2018) 

26 Lost to 1 year follow-up - N/A 

(WINTNER ET 
AL., 2015) 

18 Did not 
complete 
evaluation 

36 Declined participation 

(WRIGHT P. 
ET AL., 2012) 

39 Did not 
complete at 15 
months 

54 N/A 

 

 

Characteristics of nonparticipants 

Only four studies described the characteristics of nonparticipants (22,31,45,46); no studies included 

characteristics of dropouts. Robotham et al. reported no difference between active participants and 

nonparticipants. In Brochman et al., participants and nonparticipants were of similar age, but 

nonparticipants included more women, were better educated, and were less likely to live alone (6% vs. 22% 

of participants). In Kjær et al., both groups were again of similar age and more likely to be women (41% vs. 

28% of participants). Michaud et al. found that the average age of nonparticipants was slightly less than 

that of participants (53.6 vs. 55.7), but the proportions of women and educational levels were the same.  

Reasons for nonparticipation and dropout  

Reasons for nonparticipation and dropout are summarized in Table 3 and presented in detail below.   

Ability to use PRO 

Thirteen studies reported that patients did not use the intervention because of “health problems” or 

“health issues” affecting their ability to engage in the intervention. However, most studies did not provide a 

definition of health problems. Five studies defined “health problem” as patients feeling “too ill” to 

participate (21,22,40,47,48). Death was a reported reason for dropout in seven studies. Four studies 

reported “old age” as a reason for patients to decline participation (11,27,31,45) without defining an age 

limit or explaining how age hindered engagement.  

Three studies found that language barriers were a reason for dropout (22,40,49). Several other studies used 

lack of sufficient language skills as exclusion criteria. An English study of a digital questionnaire for people 

with severe mental illness found that lack of clinical support was regarded as a reason for dropout (46). 

Emotional distress  

A Danish study of internet-based questionnaires found that some patients did not want to engage in self-

assessment because they needed distance from their disease (31). A Canadian study of questionnaires for 

complex chronic diseases found that some patients dropped out because they felt an increased level of 

anxiety from reporting symptoms (26). An American study of a smartphone application for lung transplant 

recipients found that patients did participate in daily health monitoring because they did not want a 

reminder of their deteriorating health status (21). Similarly, a Dutch study of an e-health self-management 

application for breast cancer patients found that some patients wanted to forget about their cancer and 

felt that the constant assessment was a burdensome reminder (50).  

Engagement 
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Some studies found that patients did not participate because they were “not sick enough”. A Korean study 

of a smartphone application for daily sleep disturbance for people with breast cancer (40) found that some 

patients did not use the intervention because they had no symptoms to report. The same was the case in a 

Dutch study of an e-health self-management application for breast cancer (50). An American study of knee 

surgery patients exposed to digital questionnaires every 2-4 weeks for 24-26 weeks found that patients 

stopped completing the questionnaire when their symptoms are reduced (36). The authors of a Dutch 

study from 2010 of internet-based weekly monitoring of asthma symptoms concluded that there was a 

reduced need for monitoring when the disease was controlled (51).  

In addition, the notion of being “too busy” or lacking time to actively engage in the intervention appeared 

in eight studies (31,37,42,44,48,52–54). In an English mobile telehealth intervention for people with 

diabetes, people declined participation because they were “too busy” and did not want additional stress 

related to their disease (52). A single study (40) found that none of the 38 responders reported that being 

“too busy” was a problem.   

In a Danish study, some patients did not participate because they saw no personal benefits of doing so (31). 

Two American studies—a multicentre trial of cancer patients using a tablet in the waiting room (48) and a 

cohort of knee surgery patients (36)—found that some patients were simply not interested. In a Dutch 

study of online assessment of disease activity for people with RA, some patients simply do not want to 

perform disease assessments (44). 

A Canadian study of a diary to be used for four weeks by patients with complex chronic disease found that 

data entry became a tedious task, causing some patients to drop out (26). Likewise, a French study of a self-

assessment website for people with RA found that some patients lost interest in self-assessment over a 12-

month period and dropped out (20).  

An American study of a mobile headache diary found that people who paid for the application had higher 

adherence than people who got the app at no cost (55), which the authors explain as the fee increasing the 

incentive to use the app. 

Technical issues and usability 

The included studies frequently found technical problems that comprised technical barriers, such as missing 

hardware or software and low technical proficiency among patients, and technical errors, such as system 

failures.  

An English study of a text messaging system for patients with hip and knee arthroplasty found that poor 

eyesight (an issued not related to the long-term condition) was stated as a reason for nonparticipation (30). 

Other usability issues occur in a Danish study of an online portal for cancer patients, where it is reported 

that people dropout because the system was too complicated (47). A French study of a self-assessment 

website found that a poorly organized website was a reason for dropout (20). An American survey of an 

online questionnaire for people with RA found “dissatisfaction with online tool” and technical frustrations 

as reasons for dropout (54). Another American study on a web-based electronic messaging system for 

people with multiple sclerosis found difficulties in using the system as a reason underlying dropout (39). 

Data security and trust 

In an English mobile telehealth study of diabetes patients, some nonparticipants did not want to be 

monitored because of concerns about data security (52). An American study of an app-based questionnaire 

for collaborative care patients also found that some nonparticipants had issues with passive data collection 
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(53). A German study of an app-based questionnaire also found uncertainty about the device and 

technology (28). A German study of a weekly self-assessment of people with amyotrophic lateral sclerosis 

found that some patients felt uncomfortable about reporting data (23), and a French study of a self-

assessment website for people with RA found that “fear of internet” was a reason for nonparticipation (20). 
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Table 3. Reasons for non-use 

Main topic Categories of reasons for non-attending and dropout Number of studies 

Ability to use PROs  

 Old age 4 

 Death 7 

 Development in condition 2 

 Other health issues 1 

 Health problems 12 

Engagement  

 No symptoms 2 

 Symptoms resolved 2 

 Data entry became a tedious task 1 

 Disruptive to daily life 1 

 Forgot  3 

 Do not like research 1 

 Do not want to  10 

 Do not think it is useful 1 

 Lack of energy 1 

 Lack of motivation 3 

 Lost interest 2 

 No personal benefit 1 

 Personal reasons 4 

 Too burdensome 2 

 Too busy 9 

Emotional distress 7 

Usability  

 Poor eyesight 1 

 Language barriers 3 

 Health literacy 2 

Technical issue  

 Technical barriers 33 

 Technical errors 9 

Privacy and data security  

 Scepticism about the questionnaire itself 1 

 Data security concerns 3 

External factors  

 Moved 1 

 Relatives disagreed with participation 1 
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Discussion 

Despite substantial variations in the studies included in this review, most reported problems with both 

nonparticipation and dropout. As noted earlier in this report, included studies did generally not examine 

differences between participants and nonparticipants. A wide range of reasons were reported by patients 

as underlying their nonparticipation and dropping out, so it should come as no surprise that people 

declining participation are diverse. In general, patients who are unwilling to give informed consent to 

participate in clinical studies are younger and more likely to be women (56). We included studies of both 

routine practice and routine-like practice, meaning that some people might have declined participation 

because of a lack of willingness to participate in research but not necessarily in the intervention itself. 

Patients’ reasons for declining participation and dropping out during studies are manifold. We captured 

these reasons using a thematic approach. However, most studies simply listed the reasons with no further 

explanation, making it difficult to fully understand the underlying logic and thus group them. A different 

grouping structure could have been relevant. For all included studies, nonparticipation and dropout data 

were secondary outcomes. As a result, the list of reasons presented here should not be regarded as 

comprehensive.  

However, this review suggests that a group of reasons for nonparticipation and dropout are prevalent in 

many studies, and some could be accounted for in the design process. The following sections reflect upon 

the themes recommended to address in the design process of the digital PRO intervention. 

Ability to use PROs  

Digitally administered PROs are intended to be a tool for people with long-term health conditions as well as 

a tool for healthcare professionals managing their care. Many people with long-standing conditions 

experience severe symptom exacerbations that consume their energy, strength, and mental capacity, are 

hospitalized, or die. However, most included studies did not define health issues that interfered with 

participation, limiting our understanding of the level of health problems that lead to nonparticipation or 

dropping out. Other circumstances could explain why people leave a study when it is simply reported that 

they “feel too ill”. Interventions designed for people with long-term conditions should allow participants to 

continue to use them even when they feel ill. When physical or mental conditions hinder patients’ ability to 

engage, the intervention may be too burdensome in terms of both time and cognitive requirements, 

compared to the value experienced by patients (57,58).  

Engagement  

Some conditions are monitored using digital PROs when people are experiencing no or very few symptoms, 

and they may view the intervention as less important or relevant. Eight studies found that some patients 

reported being “too busy” to participate, suggesting the possibility of perceived discrepancies between 

personal benefits of and time required for the intervention. Another potential issue related to time bears 

examination. The included studies differed in length, intensity, and dropout rates. For instance, studies of 

daily reports for 90 days had a dropout rate of 67%, and studies of quarterly reports for 12 months had a 

dropout rate of only 19%. In general, studies of daily reports had a slightly higher dropout rate than those 

with less frequent entries. Similarly, the proportion of people who never participated was greater for 

interventions requiring daily use, compared with weekly use. Although out of scope for this review, further 

examination of the relationship between intervention intensity, length, and dropout rates deserves further 
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investigation. It could also be valuable to investigate the relationship between questionnaire length and 

dropout rates.  

Emotional distress  

Another important concern for digital services and, especially, for monitoring health is emotional distress 

(58). Repeatedly answering questions about symptoms and general health could contribute to an increased 

focus on the disease, causing anxiety and general dissatisfaction with the intervention for some people. 

Four studies reported on this concern but most did not, and its prevalence is consequently unclear from 

our findings. It is challenging to accommodate this concern in the design of PROs because their very nature 

is to present questions that might cause emotional distress for patients. However, this is an important 

concern that may be relevant for clinicians to discuss with patients before asking them to engage in PROs.  

Technical issues and privacy 

More than half the studies found that technical software or hardware problems were reasons for 

nonparticipation or dropout. It is obviously necessary for patients to have access to hardware and software, 

but access alone is not sufficient because technical problems still occur. This can lead to distrust and 

participants “giving up” on the system (59). As with any technical solution, designers should be well aware 

of this potential.  

Issues related to trust in digital devices and data security are becoming more widely known, and privacy 

concerns are very important to some patients (60). Only a few included studies addressed concerns with 

monitoring or distrust in digital devices or websites, but thorough investigation could reveal that these 

issues are of greater importance. Designers must also be aware of these concerns and able to provide 

assurances about privacy and data security.  

System usability is also a major concern. For instance, if people with poor eyesight are unable to use a 

digital solution, changes in the system are required. If people simply do not know how to use the system, 

they may drop out. The included studies examined native apps for smartphones, text messages, new 

webpages, and new features added to existing software. There may be differences between these 

approaches, as well as between different layouts and additional functionalities. We did not investigate 

usability in this study, as it is not possible for us to make a comprehensive usability testing of the included 

systems. This means that we cannot know whether the digital systems, poor usability, and user experience 

is a major reason for dropping out. Poor usability could also be related to burdensome systems (57). 

Usability should be accounted for when designing digital PROs.  

Digitally administered PROs 

All of the reasons for nonparticipation and dropout identified in this review are consistent with previous 

research into prerequisites for use and acceptability of e-health solutions (58,61). Digitally administered 

PROs are a digital health intervention and a system that requires patients to self-report symptoms and 

wellbeing, often on a daily or weekly basis and without the presence of a healthcare worker. Factors 

affecting the non-use of these systems touch both on barriers to use observed in other digital health 

solutions and barriers that are more specific to digitally administered PROs. A need is apparent to focus on 

the potential for emotional distress and the relationship between patients’ symptoms and the intensity of 

symptom reporting required from digital PROs.  
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Limitations 

Conducting a comprehensive search is challenging because digital questionnaires are used as outcome 

measures in many clinical studies and it is often hard to distinguish these from PROs used as part of or an 

entire intervention. Similarly, many terms can describe PRO interventions. We tried to capture this variety 

using a range of very broad search terms, but we could have missed some studies. In addition, many 

studies of digital PROs combine them with other interventions. Most of these studies were excluded from 

this review. Including these data could have led to different results. Furthermore, this review only included 

studies that reported on nonparticipation and dropout. Excluding studies that did not do so could have 

created bias affecting our findings in unknown ways.  

Issues not addressed in this review are clinicians’ attitude towards interventions and patients’ ability to 

engage in interventions. In most studies we included, clinicians invited patients to participate in the 

intervention; the sample of patients could thus be biased before the recruitment process starts and 

clinicians themselves may be a significant barrier to the use of digital PROs (56,62). In addition, this review 

does not distinguish between dropout and early termination and only addresses the dropout definitions 

used in the examined studies. A more detailed analysis of when and why patients stop the intervention 

could lead to a more comprehensive and nuanced understanding.  

 

Conclusion 

Numerous factors are at stake when patients with long-term conditions do not use digital PROs as 

intended. This should be reflected when designing digital PROs interventions in collaboration with patients, 

e.g., in participatory design studies (63). Relevance to patients’ current health situation is of utmost 

importance, and appropriate actions should be considered when their health situation changes.  

Some reasons for nonparticipation stated before the intervention begins could be related to fear or 

expectations. They may be addressed by providing information to patients and screening for concerns 

identified in the studies we included. The digital solution is often not a stand-alone solution and interaction 

with the clinic and surrounding factors can play a great part in a successful intervention.  
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Table 4. Table of literature 

 

Name, year, 
country 

Methods Population Intervention Type of PROs Duration Reminders Reasons for 
nonparticipa
tion or drop 
out 

Nonparticipa
tion from 
study start 

Drop out 
during study 

Demographic
s 

(Andikyan et 
al., 2012) , 
USA 

Prospective, 
single-arm 
pilot study 

Women 
scheduled for 
laparotomy 
(n=49) 

Weekly web-
based 
questionnair
e (STAR) 
 

(NCI CTCAE 
3.0 and 
EORTC QLQ-
C30) 

6 weeks N/A N/A 6% 26.5% (end 
of study) 
18% (4 out 7 
sessions) 

Use internet 
(94%) 
High school 
or less (6%) 
Median age 
(56)  

(Anne-
Marieke 
Wiggers 
J.M.R. et al., 
2014), 
Netherlands 
(abstract) 

Questionnair
e 

Cardiac 
rehabilitation 
(n=94) 

Online 
questionnair
e  

(Not 
reported) 

N/A N/A Health 
problems 

48% never 
used  

72.3 %  Mean age 
(64.7) 

(Ashley L. et 
al., 2013), UK 

Feedback 
questionnair
e 

Breast, 
colorectal, 
and prostate 
cancer 
(n=1152) 

Online PRO 
system 
(ePOCS) at 
three points 
in time  

Not reported 15 months Email 
reminders 

Age, 
IT reasons 
(e.g., no 
computer) 
Technical 
errors 
Death 

44.8% 42.4 % Mean age 
(61.3) 

(Bakker and 
Rickard, 
2018), 
Australia 

Feedback 
questionnair
e 

Depression 
and anxiety, 
MoodPrism 
users 
(n=1349) 

App based  
daily 
assessment 
of mood 
(MoodPrism) 

Mood 
questionnair
e 

30 days N/A Mental 
health 
literacy 

83% (did not 
complete 
first 
questionnair
e and not in 
the study) 

N/A Mean age 
(34.8) 

(Baron et al., 
2016), UK 

Recruitment 
data from 
mixed- 
methods RCT 

Diabetes 
(n=1360, 
recruited 
n=81) 

Mobile 
telehealth  

Diabetes-
related 
parameters 

N/A N/A Too busy 
Does not 
want 
additional 
stress 
Satisfaction 
with current 
care 

94% (73% of 
300 patients 
due to 
patient-
related 
constraints 
or refusal) 

N/A  
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IT reasons 
Health 
problems 
Does not 
want to be 
monitored 
Does not 
want to 
complete 
questionnair
es 
Relatives 
disagree with 
participation 
 

(Basch et al., 
2017), USA 

Multicenter 
trial 

Cancer, 
(invited 
n=361, 
recruited 
n=285) 

Tablet in 
waiting room 

Symptomatic 
adverse 
events (e.g., 
nausea) 

N/A N/A Not 
interested 
Too anxious 
Death 
Too sick 
Do not want 
to use 
computer 
Too busy 
Do not like 
research  
Institutional 
errors 
Internet 
connectivity 
  

21% 15% of 
recruited 
participants 
at visit 5 

Median age 
(57) 
Use internet 
(64.7%) 
High school 
or less 
education 
(26.8%)  

(Bauer et al., 
2018), USA 

Usability and 
satisfaction 
surveys, 
semi-
structured 
interviews 

Collaborative 
care Patients 
(invited 
n=38, eligible 
n=32, 
recruited 
n=17) 

Daily app-
based 
questionnair
e 

PHQ9/GAD7 8 weeks N/A Too busy 
Concerns 
about passive 
data 
collection 

44% 65% (no 
sustained use 
at 8 weeks) 

 

(Benze et al., 
2017), 
Germany 

Prospective 
feasibility 
trial 

Cancer 
(n=40) 

Daily app-
based PRO 
system 
(meQoL) 

Perceived 
distress 
(NCCN 
Distress 
Thermomete

110 days Push  
notifications 

Personal 
reasons 
Uncertainty 
regarding 

N/A 15% Mean age 
(57) 
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r®), pain 
intensity, 
pain 
episodes, 
Edmonton 
Symptom 
Assessment 
Scale  

device and 
technology 

(Berry D.L. et 
al., 2015), 
USA 

RCT Cancer 
(n=374) 

Web-based 
self-report 
system 
(ESRA-C) 

Symptoms 
and quality 
of life 
(SxQOL) 

N/A Push tips Software 
error 
Different 
clinical 
services 

N/A 37.7% (never 
used) 

 

(Bilderbeck 
et al., 2016) , 
UK 

RCT follow 
up 
questionnair
es 

Bipolar 
disorder 
(n=121) 

Weekly 
online mood 
tracking 

Quick 
Inventory of 
Depressive 
Symptomolo
gy (QIDS-
SR16) and 
Altman Self-
Rating Mania 
scale 

12 months N/A Receiving 
treatment 
elsewhere 

N/A 4% (group 
MIMM) 18% 
(group FIMM 
less than five 
sessions) 

Mean age 
(44) 

(Blocker et 
al., 2017) , 
UK 

Interviews Hip and knee 
arthroplasty 
(n=31, 
included 
n=17) 

Text 
messaging 
PROM 
system (2 
questions)  

Oswestry 
Very Short 
Form 

N/A Text 
messages 

Wrong phone 
number 
Poor eyesight 
Personal 
reasons 
Phone not 
charged 
Prefer to 
report in 
person 

53% (of 
included pt.) 

11% Mean age 
(70) 

(Brochmann 
N. et al., 
2016) , 
Denmark 

Questionnair
e + focus 
groups 

Myeloprolifer
ative 
neoplasms 
(invited n= 
135, 
recruited 
n=118) 

Internet-
based PRO 
system (pen 
and paper 
version 
chosen by 
9%) 

Quality of 
Life 
Questionnair
e-Core 30, 
Myeloprolifer
ative 
Neoplasm 
Symptom 
Assessment 
Form, Brief 
Fatigue 

6 months SMS or email 
reminder 

Too busy 
Need 
distance 
from disease 
Lack of 
energy 
Too old 
No personal 
benefit 
Death 

13% 10 % of 
recruited, 
online 
participants 

Mean age 
(62) 
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Inventory 
and Short 
Form 36 
Health 
Survey. 

(L. Chen et 
al., 2013) , 
Taiwan 

Pre and post 
measures of 
blood 
glucose and 
behavior 

Diabetes 
(n=184, 
intervention 
group = 59) 

Daily diary at 
online 
diabetes self-
management 
system and 
glucose 
measuremen
t (allowed to 
use own 
glucometer)  

Dietary 
information, 
physical 
activity, 
blood 
glucose level 

18 months Telephone 
calls or text 
reminders by 
clinicians 

Age 
Not used to 
smartphones 
with camera 
(photo 
upload of 
dietary 
intake) 
Technological 
difficulties 
Too busy 

N/A 10% never 
logged in 

Mean age 
(51.3) 

(Cowan et 
al., 2016) , 
USA (Poster) 

Web-based 
questionnair
e 

Gynecologic 
cancer 
(n=120) 

Web-based 
questionnair
e 

National 
Cancer 
Institute's 
CTCAE 3.0 
and EORTC 
QLQ-C30 3.0. 

N/A Alerts Clinicians do 
not find it 
useful 

N/A 42.5% (less 
than 4 of 7 
sessions) 

N 

(Cummings 
et al., 2010) , 
Australia 
 

RCT Chronic 
obstructive 
pulmonary 
disease 
(n=106) 

Daily diary of 
symptoms in 
paper (n=51) 
or electronic 
(n=55) form 

Symptoms 
and psycho-
social data 

12 months Regular 
telephone 
contact 

Death 
 

N/A 36% Mean age of 
Intervention 
group (70.2) 
20% of 
intervention 
group chose 
to use IT 
diary 
IT users 
completed 
diary more 
frequently 

(Drion et al., 
2015) , The 
Netherlands 

RCT Type 1 
diabetes (n= 
395, 
intervention 
group = 32) 

Diary Blood 
glucose 
values, 
medication, 
physical 
exercise 

3 months N/A N/A 9% declined 
to participate 
(35% of non-
excluded 
patients), 
50% 
excluded for 
having no 
smartphone 

0% Age (33) 
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(Due J. et al., 
2015) , 
Denmark 

Interviews by 
telephone 

Cancer (n= 
55) 

Online portal 
for patients 
to self-report 
adverse 
effects 

Adverse 
effects 

N/A N/A Too ill 
System too 
complicated 

N/A 27% Median age 
(61) 
Average e-
health 
literacy (3.9 
on 5-pt scale) 

(Echarri et 
al., 2018) , 
Spain 

N/A Crohns 
disease 
(n=219) 

Mobile 
application 
with diary 

General well-
being, pain, 
stools per 
day, 
abdominal 
mass, extra 
intestinal 
symptoms 

4 months N/A N/A N/A 24% did not 
attend 
scheduled 
appointment 
at month 4 

Mean age 
(36) 

(Elves A. et 
al., 2018), UK 

N/A Urological 
cancer follow 
up (n=120, 
recruited n = 
65) 

Web-based 
app for self-
reporting of 
disease 

Disease/treat
ment effect 

10 months N/A Clinician 
concerns 
about 
disease 
progression 
No Internet  
No device 

45% 32% 66% older 
than 69 years 

(Engelhard et 
al., 2017) , 
USA 

Questionnair
e 

Multiple 
sclerosis (n= 
31) 

Monthly 
web-based 
PRO 
questionnair
e 

MS-related 
symptoms 

6 months N/A Technical 
difficulties 

13% N/A Median age 
(48) 
93.5% female 

(Faurholt-
Jepsen et al., 
2014) , 
Denmark 

 Bipolar 
Disorder (n= 
21) 

Android 
smartphone 
with app for 
daily self-
monitoring 

Depression 
symptoms 

3 months Prompts Preference 
for different 
technical 
solution  

19%  0%  
 

Mean age 
(33.4) 

(Girgis et al., 
2017) , 
Australia 

Web-based 
evaluation 
surveys and 
interviews 

Cancer 
(n=205) 

Digital Pro 
system for 
follow up 
every four 
weeks 

Distress 
Thermomete
r, Edmonton 
Symptom 
Assessment 
Scale, and 
Supportive 
Care Needs 
Survey-
Screening 
Tool 9 (SCNS-
ST9) 

3 months N/A Health issues 
Change in 
personal 
circumstance
s 

83% 37% 
completed 
only one 
assessment 

Mean age 
(62) 
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(Gossec L. et 
al., 2018) , 
France 

RCT Rheumatoid 
arthritis 
(n=320) 

Self-
assessment 
website 
(Sanoia)  

Perceived 
Efficacy in 
Patient-
Physician 
Interactions 
(PEPPI-5) 

12 months None Poorly 
organized 
site 
Technical 
issues 
Fear of 
Internet 
Remission 
Lost interest 
in self-
assessment 

N/A 25.7% (never 
accessed 
platform) 

Mean age 
(57) 

(Howard et 
al., 2016) , 
USA 
 

Longitudinal 
cohort 

Knee surgical 
patients 
(n=59) 

Digital 
questionnair
e every 2 or 4 
weeks 

Questions 
related to 
rehabilitation 
and 
questions 
from 
standard 
patient-
reported 
outcome 
measures 

24-26 weeks Max. two 
reminders 

No internet 
access 
No email 
Not willing 
Technical 
problems 
Discontinuati
on of therapy 
Symptom 
resolution 
Disinterest 

11% 28% Average age 
(35.4) 

(Jaeger V.K. 
et al., 2017) , 
Switzerland 
(Poster) 

3-arm study Rheumatic 
disease 
(n=329) 

App with 
questionnair
es weekly 

Symptoms 
reporting 

1-16 months N/A N/A N/A 50% after 
one month 

 

(Jamilloux Y. 
et al., 2015) , 
France 

Prospective 
cohort study, 
feasibility 

Sjögren’s 
syndrome or 
inflammatory 
bowel 
disease 
(n=149) 

Electronic 
questionnair
e sent by 
email 

SF36, 
Hospital 
Anxiety and 
Depression 
scale, and an 
analogue 
symptom 
scale 

6 months Reminder 
after five 
days 

Too busy 
Away from 
home 
internet 
access 
No internet 
access 

14% 18% Mean age 
(42) 

(Jiang et al., 
2016) , USA 

Cross 
sectional 
correlation 
design 

Lung 
transplant 
recipients 
(n=96) 

Smartphone 
application 
for daily 
health 
monitoring 

Health (not 
reported) 

12 months None Death 
Too sick: 
Don’t want 
reminder of 
deteriorating 
status 
Lack of 
satisfaction 
with training 

N/A 42.7% (low 
use at 12 
months) 

Mean age 
(57) 
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Too big a 
burden 
 
 

(Kim et al., 
2018) , Korea 

Prospective 
observational 
study 

Crohn’s 
disease 
(n=309) 

Weekly 
assessment 
on 
smartphone 

Symptom 
diary (CDSD): 
number of 
bowel 
movements, 
pain, general 
well-being, 
abdominal 
mass, 
complication 

44 months N/A N/A 1.3% 12% no 
recorded 
data for at 
least two 
months 

 

(Kjær et al., 
2018) , 
Denmark 

Web-based 
survey 

HIV (n=505) Web-based 
questionnair
e before 
scheduled 
appointment 

Clinical 
symptoms 

N/A None Language 
problems 
Time since 
diagnosis 
Too sick 

45% 5% Average age 
respondents 
(52), 
nonresponde
nts (47) 

(Koevoets et 
al., 2013) , 
The 
Netherlands 

Analysis of 
use of 
registry 

Rheumatoid 
arthritis 
(n=214) 

Online 
assessment 
of disease 
activity from 
home or in 
waiting room 

Disease 
activity, 
patient’s 
global 
assessment 
of disease 
activity or 
pain, and the 
HAQ 

N/A In waiting 
room 

Inexperience 
with 
computers or 
Internet 
Lack of time 
Do not want 
to perform 
disease 
assessment 

24% 36% Median age 
(56) 

(Lauritsen et 
al., 2017) , 
Denmark 

Single arm 
observational  

Depression 
(n=89) 

Smartphone 
app for daily 
mood and 
symptoms 
tracking 
(DayBuilder) 

Sleep, mood, 
activity and 
medication  

4 weeks Text 
messages  

Readmission 
to hospital 
Worsening of 
symptoms 
 

51% 24% Mean age 
(35.9) 

(Li et al., 
2018) , USA 

Online survey Rheumatoid 
arthritis 
(n=1078) 
(Online 
n=775) 

Online survey (PROMIS) 
physical 
function 
form 

N/A N/A Time 
constraints 
Dissatisfactio
n with online 
tool 
Lack of 
integration 
into routine 
care 

28% 72% of those 
who 
activated 
account 
(activated 
online 
account but 
never filled 
out a 

Mean age 
(58) 
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Technical 
frustrations 

questionnair
e) 

(Maier A. et 
al., 2012) , 
Germany 

Questionnair
e  

ALS (n=162) Weekly self-
assessment 
on website  

ALS 
Functional 
Rating Scale 
(ALSFRS-R) 
and other 
established 
self-
assessment 
questionnair
es 

52 weeks None Lack of 
internet 
access 
Insufficient 
technical 
requirements 
Discomfort 
with 
submitting 
data 
 

11% 36% of 
patients that 
met criteria 
for analysis 
(n=127) 
 

Mean age 
(58) 
22.4% of 
online 
surveys 
completed by 
caregiver 

(Melissant et 
al., 2018) , 
The 
Netherlands 

Pretest-
posttest 
survey + semi 
structured 
telephone 
interviews 

Breast cancer 
(n=101) 

E-health self-
management 
application 
based on 
PROMs 
(OncoKompa
s) two times 
after surgery 

Clinical 
factors and 
health-
related 
quality of life 
(HRQOL) 

N/A N/A Too 
burdensome 
Want to 
forget about 
the cancer 
Intervention 
offered too 
late in 
treatment 
process 
No 
symptoms 
Recent 
development 
in condition 
Family 
circumstance
s 
Forgot about 
the 
intervention 

19% 10.5 %  Mean age 
(56) 

(Michaud K. 
et al., 2014) , 
USA (Poster) 

Analysis of 
passive data 
and 
questionnair
e 

Rheumatoid 
arthritis 
(n=700) 

Smartphone 
application 
with daily 
questionnair
e 

Pain and 
global 
disease 
assessment 
and Patient 
Activity 
Scale-II (PAS-
II) 

2 months N/A High pain 
Old age 

73% 27% Mean age 
(53.6) 
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(Miller D.M. 
et al., 2011) , 
USA 

RCT Multiple 
sclerosis (n= 
220) 

Web-based 
electronic 
messaging 
system with 
graphical 
feedback 
(MCCO) to 
self-monitor 
quarterly and 
before 
consultations 

Well-being 12 months Prompt to 
email 

Typing and 
computer 
skills 
Change in 
health status 
Difficulty 
using system 
Moved from 
area 
Patient 
preference 

N/A 19%  Mean age 
(48.1) 

(Min et al., 
2014) , Korea 

Questionnair
e and 
interviews 

Breast cancer 
(n=38) 

Smartphone 
application 
for daily 
sleep 
disturbance-
related data 
collection 
(Pit-a-Pat) 

Sleep 
patterns, 
anxiety 
severity, and 
mood status 

90 days Push 
notifications 

App 
incompatible 
with 
smartphone 
No 
smartphone 
Language 
barrier 
Not 
interested in 
research 
No 
symptoms to 
report 
Technical 
issues 
Forgetting to 
assess 
Too sick 
Don’t think it 
is useful 
“Didn’t feel 
like it” 

9% 21% Mean age 
(45) 
None 
responded 
“too busy” or 
“it was 
inconvenient
” 

(Montserrat 
J.M. et al., 
2011) , Spain 
(Poster) 

Feasibility 
study 

Obstructive 
sleep apnea 
syndrome 
(n=66) 

Web-based 
follow-up 
with weekly 
questionnair
es 

Symptoms, 
sleep quality, 
potential 
CPAP side 
effects, 
physical 
activity and 
body weight 

12 weeks N/A N/A N/A 18%
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(Pedersen et 
al., 2012) , 
Denmark 

Prospective 
pilot study 

Crohns 
disease 
(n=27) 

Webpage 
(constant-
care) for 
weekly 
assessment 

Disease 
activity  

52 weeks N/A Pregnancy 
(Ex.criteria) 
Surgery 

N/A 37% (at 
follow-up at 
52 weeks) 
78% 
(completed 
less than 26 
weeks) 

Median age 
(38) 

(Peltola et 
al., 2016) , 
Finland 

Prospective 
pilot study 

Head and 
neck 
oncology 
(n=9)  

ePRO 
application 
(Kaiku®) 
during and 
one month 
after 
radiotherapy  

Treatment 
and side 
effects 
(CTCAE) and 
quality of life 
(15D and 
EORTC QLQ-
H&N35) 

1 month none Difficulty in 
using 
internet  

44%  N/A Median age 
(63) 

(Pittman et 
al., 2017) , 
UK 

Evaluation of 
use of 
website 

Chronic 
kidney 
disease 
(n=84) 

Online (web-
page) PRO 
for daily use 

Wellbeing, 
pain, sleep, 
breathing, 
energy, 
appetite 

30 days None Death  
Transplant 
N/A 

5% 20% Average age 
(59.6) 

(Rasschaert 
et al., 2016) , 
Belgium 

Evaluation of 
use of tool 

Oral cancer 
(n=11) 

Smartphone 
with 
Interactive 
electronic 
self-report 
tool 
(RemeCoach) 
for daily 
report 

Side effects 
(CTCAE)  

4 weeks Auditory and 
visual 
reminder 

N/A 0 55% Median age   
(57) 

(Robotham 
et al., 2015) , 
UK 

Feasibility 
study, survey 
and 
interviews 

Severe 
mental 
illness (n=58) 

Electronic 
questionnair
e 
(myhealthloc
ker) 

Mental 
Wellbeing 
(WEMWBS)  

12 months N/A Lack of 
support 
technical and 
clinically 

70% 45%  

(Seng et al., 
2018) , USA 

Naturalistic 
longitudinal 
cohort study 

Headache 
(n=1561) 

Mobile 
application 
for headache 
diary 
(Curelator 
Headache ®) 

Headache 
symptoms 
and anxiety 
ratings 

90 days N/A People who 
paid for the 
app had 
higher 
adherence 
than people 
who did not.  
Feeling 
“nervous” 

N/A 67.6% Mean age 
(39) 
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(Sevick et al., 
2010) , USA 

Single center 
RCT 

Type II 
diabetes 
(n=378, 
intervention 
group = 123) 

PDA-based 
dietary self-
monitoring, 
daily 
(BalanceLog 
®) 

Diet 6 months N/A Adherence 
declined over 
time. “The 
most 
powerful 
predictor of 
adherence is 
prior 
adherence.” 

N/A 19.5% did 
not 
participate in 
final 6 
months 
measuremen
t 

Average age 
(54.7) 

(Steele Gray 
et al., 2016) , 
Canada 

Pilot study Complex 
chronic 
disease and 
disability 
(n=11) 

Smartphone 
with mobile 
app ePRO for 
daily 
reporting 
(My Goal 
Tracker)  

PROMIS: 
General 
health scale, 
Pain 
Interference 
scale, Health 
Assessment 
questionnair
e 

4 weeks None Health issues 
Data entry 
became a 
tedious task 
Life stresses 
Increased 
anxiety due 
to reporting 
symptoms 

8% (1 
participant) 

27% Average age 
(58) 

(Steinert et 
al., 2018) , 
Germany 

Questionnair
e after one 
year plus 
usage data 

Lipid 
metabolism 
disorder 
(n=100) 

Smartphone 
application 
(MyTherapy) 

Not known 12 months Reminders Lack of time 
Health 
problems 
Lack of 
motivation 
Technical 
problems 
Not 
perceived 
useful 
Too much 
effort to use 
the system 
Forgot  
Disruptive in 
daily life 

53% 15% Average age 
(52.6) 

(Torbjørnsen 
et al., 2018) , 
Norway 

3-arm RCT 
(RENEWING 
HEALTH) 
(HeiQ and 
SUTAQ 
measures) 

Type II 
diabetes 
(n=101) 

Diary app for 
smartphone  

 1 year  Skills to 
manage 
symptoms, 
skills to make 
use of 
equipment 

N/A 26% lost to 
follow-up at 
1 year 

Median age 
(59) 

(van der 
Meer et al., 

Randomized 
controlled 
trial  

Asthma 
(n=200)  

Internet-
based weekly 

Effect 
(Asthma 
Control 

1 year N/A Reduced 
need for 
monitoring 

N/A 9%  
 

Mean age 
(36.3) 
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2010) , The 
Netherlands 

monitoring 
(n=101) 

Questionnair
e) 

with 
controlled 
disease 

(Wintner et 
al., 2015) , 
Austria 

Questionnair
e  

Cancer 
(n=166) 

Home ePRO 
by website 
(n=55) or 
phone 
interview 
(n=51) 

 N/A N/A Scepticism 
about the 
questionnair
e itself 
Reservation 
about digital 
device 
Poor health 
Speech 
problems 
Language 
barriers 
Technical 
barriers 
Treatment 
discontinuati
on 
Death 

36%  18% Mean age 
(58.7) 

(Wright P. et 
al., 2012) 
(Oral 
Abstract), UK 

Evaluation Cancer 
(n=1184, 
recruited 
n=636) 

Electronic 
PRO at three 
time points 
(6, 9, 15 
months) 

Quality of life 
(EORTC QLQ-
C30) 

15 months Reminders Technical 
issues 
Lack of 
internet 
access 
Lack of 
internet 
usage 

54% 19% (at 6 
months) 
39% (at 15 
months) 
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Article 2: Readiness and acceptance among users and non-users of digital Patient-reported Outcomes in care 

of Inflammatory Bowel Disease 
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Abstract 

Introduction 

Use of digital patient-reported outcomes is being introduced in care of chronic conditions, including 

Inflammatory Bowel Disease. The aim is to supplement face-to-face follow-up sessions through symptom 

screening, and to inform follow-up through questions about mental health and quality of life. However, 

little is known about who is using this as intended. This study aimed to map differences between users and 

non-users among people with IBD and explore the mechanisms behind.  

Methods 

We administered a questionnaire including the Readiness and Enablement Index for Health Technology 

(ReadHy) and the Service User Technology Acceptability Questionnaire (SUTAQ) to all people with IBD 

registered at Silkeborg Regional Hospital. Comparison between users and non-users and cluster analysis 

was conducted. Effect size (Cohen’s d) was used to estimate magnitude of difference between groups.  

Results 

The user and non-user groups differed most strongly by level of emotional distress (d = 0.45). Cluster 

analysis of the ReadHy scales showed profiles have different sets of difficulties and reservations towards 

digital solutions. These difficulties correlated moderately with SUTAQ dissatisfaction and low acceptability.  

Discussion 

The dimensions of ReadHy may help to better understand particular needs of people with IBD when 

accessing digital PROs, which may lead to higher acceptability and improved quality of care.  

Keywords: ehealth, telehealth, healthcare service innovation and IT, human factors, telecare 

Introduction 

Patient Reported Outcomes (PROs) are measures of outcomes reported directly from individuals. In this study 

we define digital PROs as digitally administered, standardized questionnaires (either generic or disease-

specific) which measure people’s perception of their health and wellbeing (1,2). Digital PRO concepts have 

been developed, tested and implemented into routine healthcare services for a wide range of long-term 

conditions (3–5), where they can serve as screening, outcome and monitoring tools. PROs are anticipated to 

facilitate patient involvement, support people in self-managing chronic conditions and increase health 

literacy (5–8). Healthcare users answer questions about their lived experience and health situation using a 

computer or smartphone, without the presence of a healthcare worker (5). Use of digital PROs may require 

both technical competence, independence, self-care, engagement and motivation (9).  

Digital PROs have been introduced for people with Inflammatory Bowel Disease (IBD) in outpatient care in 

Denmark. An aim of this process is to reduce the number of face-to-face follow-up sessions through periodic 
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symptoms screening. A second aim is to inform follow-up sessions by introducing questions about mental 

health, quality of life and health-related issues into the consultation (10,11). The chronic nature of IBD with 

multiple relapses can have wide-ranging influences on a person’s emotional, physical, and social wellbeing 

(12,13). Enhanced focus on these issues can lead to improvements in patient health and well-being 

(11,14,15), and digital PROs are believed to improve care of people suffering from IBD by focusing on these 

topics (16). However, many barriers to implementation of newly developed digital health solutions, such as 

digital PROs, into routine practice, have been identified, including lack of education of participants and lack 

of clarity of the purpose of the system (17–19). Despite the identified barriers, little is known about who 

declines participation or who is not offered digital PROs as part of their treatment(20); why some do not 

engage with digital PROs; and how clinicians’ attitudes affect uptake and engagement.   

Various authors have attempted to conceptualize patient readiness and attitudes towards digital health 

solutions, demonstrating the importance of understanding that diverse people have different preferences 

and needs regarding their health situation (9, 20, 21). The Readiness and Enablement Index for Health 

Technology (ReadHy) framework (23) explores mechanisms behind readiness to use digital health 

technologies. Readiness is defined as being prepared and willing to use digital health technology (23). ReadHy 

builds on the eHealth Literacy Framework (24) with inclusion of social and emotional aspects of use, and 

captures a holistic perspective on patients’ readiness for digital health solutions. The corresponding ReadHy 

instrument (23) maps an individual’s prerequisites of readiness for and the mechanisms behind usage of 

digital health technology.  

This concept of readiness to engage with digital health solutions describes factors considered essential to be 

aware of when introducing a new technology to an individual to obtain the highest likelihood of adoption 

and adherence. The ReadHy instrument is able to measure enablement through health technology over time 

(23). ReadHy has been developed to measure readiness for generic or specific health technologies. However, 

it does not address particular characteristics of a technology or potential perceived benefits, as embedded 

in the theories of technology acceptance (25). 

Another approach to investigate attitudes towards e-health technology is assessing the acceptability of a 

specific technology (26). The Service User Technology Acceptability Questionnaire (SUTAQ) is a six-dimension 

instrument that measures the perceived acceptability of a particular technology and context. The authors of 

SUTAQ define acceptability as the sum of the instrument’s six domains (Satisfaction, As substitution, 

Enhanced Care, Increased Accessibility, Privacy and Discomfort, and Thoughts of personnel) (27). SUTAQ was 

developed in the context of a large telemedicine projects – “The whole system demonstrator” in the U.K. 

(27), and has been used to evaluate telehealth interventions in a range of large studies to explore factors 

relating to use and potential use of health technology (28–31).  

The inclusion of users’ and non-users’ competence, eHealth literacy, and social and emotional context, in 

contrast to a focus on perceived ease of use and usefulness of a particular technology, may help to better 

understand why users do not adopt and use a new technology. Whether these concepts relate to each other 

and to non-use of digital PROs in diverse settings is yet to be explored. 

The aim of this study was to describe characteristics relating to eHealth literacy and technology readiness of 

current users and non-users of digital PROs, and to explore concepts of readiness for a digital health 

intervention and perceived acceptability of a current digital PRO solution. This approach may help to uncover 

determinants of use and non-use of PRO solutions to inform future interventions. 
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Methods: 

Setting 

This study is part of an explanatory sequential designed mixed-method observational study (32) of people 

with IBD and clinicians at Silkeborg Hospital, Diagnostic Centre, Central Region Denmark. Here, digital PROs 

data have been used in care for people with IBD for 2 years prior to this study. Digital PROs are used in several 

ways: as a clinical follow-up to replace a consultation, to prepare for consultations, to inform the 

consultation, as a way of monitoring disease activity between consultations, or a way for people to contact 

the clinic. People with IBD are registered in the digital PRO solution, named AmbuFlex (33), after an initial 

conversation with their doctor. Non-Danish speakers and people who do not have access to the secure, 

national digital mail system are excluded. An individual flow is set up for each patient following general 

guidelines based on health status. Patients with stable remission usually receive the PRO measure (40-50 

questions on symptoms, general health and wellbeing, and need of contact) every 2-12 months to check their 

health status. Up to three reminders are sent. Patients receive a link to the questionnaire in their national 

secure email system, or they enter a webpage with a logon opportunity. The questionnaire is then presented 

to the patients and generally regarded as acceptable by most patients (34). If health indicators are low, a 

nurse will make a call by telephone and if necessary invite the patient to the clinic for follow-up. When used 

as a preparation for the consultation, the PRO measure is sent 4 days before arrival at the clinic with a 

reminder the day before arrival. If the patient has not completed the questionnaire, they can do so on arrival 

at the clinic.  

Survey 

The purpose of the survey was to examine characteristics and readiness of both users and non-users of digital 

PRO at the clinic where the solution had been running for two years. The questionnaire was sent to all 

patients with IBD (including those not enrolled or excluded from the PRO setup) (n=827) at the clinic. To 

target the entire group, the questionnaire was sent directly to each patient through electronic secure mail 

(n=784) or on paper to their home address (n=43) if they did not use electronic mail system in January 2018. 

Up to two reminders were sent to non-responders. Data collection ended in June 2018. Seventy-four percent 

were at that time enrolled in the digital PRO solution. Dropout was defined as previously been assigned to 

the PRO solution, but no longer enrolled by the time we sent out the survey.  

Measures 

Demographic data (age and gender) were collected though the patient administrative system (PAS). 

Educational status, duration of IBD, use of IT in general and in healthcare were self-reported through 

questionnaire and use of the digital PRO system (date of enrolment and dropout) was collected through the 

PRO database.  

To establish the expected readiness for digital PROs, the Readiness and Enablement Index for Health 

Technology (ReadHy) questionnaire was used. Evidence of acceptable psychometric properties of the ReadHy 

as a tool for exploring the level of readiness for digital health intervention on an individual and a general level 

was developed in a  sample of people with cancer in Denmark (23).   

ReadHy builds on the eHealth Literacy Framework (eHLF) (24) and the associated eHealth Literacy 

Questionnaire (eHLQ) (35), and includes dimensions from two other widely used tools: the Health Literacy 

Questionnaire (HLQ) (36) and the Health Education Impact Questionnaire (heiQ) (37). The HLQ and the heiQ 

have undergone extensive psychometric testing in multiple languages across multiple cultures and found to 

have strong psychometric properties (36–40). The eHLQ was developed in Denmark where extensive initial 
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testing demonstrated it had excellent psychometric properties according to both classical test theory and 

Item Response Theory (35).  

The ReadHy tool consists of 13 dimensions (heiQ3 Self monitoring and insight, heiQ4 Constructive attitudes 

and approaches, heiQ5 Skills and technique acquisition, heiQ8 Emotional distress, HLQ1 Feeling understood 

and supported by healthcare providers, HLQ4 Social support for health, eHLQ1 Using technology to process 

health information, eHLQ2 Understanding of health concepts and language, eHLQ3 Ability to actively engage 

with digital services, eHLQ4 Feel safe and in control, eHLQ5 Motivated to engage with digital services, eHLQ6 

Access to digital services that work, eHLQ7 Digital services that suit individual needs). In this project, an 

additional dimension from Health Literacy Questionnaire; HLQ3 (Actively managing own health) was also 

used. Therefore, for this study the ReadHy contained 14 scales with 70 items using a 1 to 4 scale (strongly 

disagree, disagree, agree, and strongly agree). One scale (heiQ8 Emotional distress) is reverse scored, where 

a higher score means worst status (greater emotional distress). For ease of interpretation scoring was 

inversed for analysis to enable direct comparison with the other dimensions (that is, a higher score indicates 

better status). For each scale, a mean score was calculated. 

As use of digital PRO was only measured by enrolment and dropout, we wanted to explore health technology 

acceptability among users as a potential factor relating to use and possible future use. We therefore 

examined acceptability as measured through SUTAQ (27) among the users of digital PROs to understand the 

relationship, if any, between readiness and acceptability. Acceptability of the current technology was 

measured by SUTAQ (27). The measurement of acceptability of a certain technology is assessed in SUTAQ 

through 6 scales: Satisfaction, As substitution, Enhanced Care, Increased Accessibility, Privacy and 

Discomfort, and Thoughts of personnel in a 22-item questionnaire using a scale from 1-6 (27). SUTAQ has 

been used in a Danish context (29,30) but has not been psychometrically tested in a Danish telehealth 

context. All respondents were asked if they were signed up to AmbuFlex. If they answered “yes” or “do not 

know”, they were given the SUTAQ questionnaire.  

 

Statistical methods 

R statistics 3.5.1 was used to calculate descriptive statistics for users and non-users of digital PROs, and 

comparisons between the two groups on use of digital PROs, IT in general and in healthcare including 95% 

confidence intervals (95% CI). Descriptive statistics are presented as means and comparisons are made using 

Welch Two Sample t-test (numerical data; age and difference between ReadHy dimensions), Pearson’s Chi-

squared (categorical data; gender, educational level and IT use), and Fishers’ Exact test (length of condition 

more or less than two years).  Effect size was measured through Cohen’s d for difference between ReadHy 

dimensions. An effect size d<0.2 was regarded small, 0.2 to 0.5 was regarded medium, and 0.5 to 0.8 was 

regarded high (41).  

To explore if different profiles exist among survey participants, we conducted a cluster analysis of ReadHy 

scales. Cluster analysis is suitable to identify certain subgroups believed to be present in a sample (42). 

Clustering methods are used in health literacy research (34, 41), using hierarchical clustering to be able to 

examine the detailed differences between groups relating to e.g. HLQ-dimensions, e.g. using the Ophelia 

process (41). In this study we conducted a quicker non-hierarchical clustering due to the large number of 

dimensions in the ReadHy instrument and because the purpose was solely to illustrate different groups to 

examine whether there were differences between users and non-users of digital PROs, not to examine the 

differences in detail (42). Clusters were defined using k-means clustering method by enforcing different 

numbers of cluster solutions. If ≥ 50% of the items in a dimension were answered, an average for the scale 
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was calculated. A range of 4-20 cluster solutions were performed and the attributes of the clusters solutions 

were examined, first by the first author of this paper, later by a group of clinicians to ensure that the clusters 

resembled experiences in the clinic. The k-means algorithms were run several times for each cluster solution 

to detect the solution with the lowest total within cluster sum of squares.  

The SUTAQ mean scores were calculated for each scale, handling missing items in the same ways as the 

ReadHy calculation. Mean scores for each scale were calculated for each ReadHy cluster to be able to 

qualitatively explore the relation between the two used questionnaires and their dimensions, not to conduct 

confirmatory factor analysis or validity testing of the questionnaires. For this simpler purpose a correlation 

matrix between ReadHy dimensions and SUTAQ dimensions on the entire sample was conducted using the 

Pearson’s correlation. A correlation > 0.6 was regarded as high, and a correlation between 0.3-0.59 as 

moderate (44). Due to the explorative design, we made no mathematical correction for multiple testing. 

 

Ethics and Data protection 

The study was reported to the Office for Responsible Conduct of Research in Central Region Denmark in 

accordance with Danish regulations (no. 1-16-02-563-18) and approved by The Human Ethics Advisory 

HEAG-H of School of Health and Social Development at Deakin University in accordance with Australian 

requirements (no. HEAG-H 194_2018).   

The survey was conducted via Silkeborg Hospital’s password protected, secure IT-system, and data stayed 

within that system through analysis. Participants were informed by the survey through the national e-mail 

system or by mail and gave consent by participation.   

Results 

The response rate to the survey was 52%. Characteristics are shown in Table 1.  Of the people who did not 

answer, five reported technical problems, and one was found to be deceased. Fourteen percent of those who 

responded replied that they did not want to participate (declined).  

 

Table 1: Characteristics of respondents and non-respondents to the survey. 

 Mean age Min-Max 
age 

Female 
N (%) 

PRO User  
N (%) 

Dropout 
N (%) 

Have E-boks 
(secure 
national 
email)*** 
N (%) 

Total (n=827) 51.4 18-94 466 (56) 611 (74) 20 (2) 38 (5) 

Accepted (n=369):  
 

53.4 20-86 204 (55) 301 (82) 4 (1) 6 (2) 

Insufficient data 
for analysis* 
(n=37) 

54.7 23-79 20 (54) 25 (68) 1 (3) 4 (11) 
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Declined** (n=62): 
 

62.5 18-94 38 (61) 36 (58) 3 (5) 11 (18) 

Not answered 
(n=396): 
 

47.9 18-92 224 (57) 274 (69) 13 (3) 17 (4) 

*Less than half of the questions in each dimension answered. **Notified researchers with “I do not want to participate”. ***In 
Denmark all citizens have the option to have a national secure email for all communication with public institutions.  

 

Users and non-users of PROs 

Fifty-eight (17%) of the 332 participants who provided sufficient data were not part of the PRO solution (non-

users). Only five did not have a national secure e-mail system (exclusion criterion). The non-user group were 

older and less educated than the PRO users, as seen in Table 2. The PRO users had greater everyday use of 

IT, whilst the non-users tended to use the Danish public national health portal (sundhed.dk) more, however 

this difference was not significant.  

 

Table 2. Characteristics of survey participants 

 
 

Non-PRO*-user 
(n=58) 

PRO*-user (n=274) Percentage 
difference (95% 
CI) 

Mean age (years) 60.5 (29-86) 52.5 (20-84)  
Female 27 (47 %) 157 (57 %) 10 (1-17) 

Time since diagnosis > 2 years 44 (75 %) 252 (92 %) 17 (8-25) 

Everyday use of information 
technology 

31 (53 %) 206 (75 %) 22 (14-43) 

Use of health related information 
technology 

35 (60 %) 164 (60 %) 0 (-22-15) 

Use of Danish national public health 
portal (sundhed.dk)*** 
(often or every time) 

38 (66 %) 145 (53 %) 13 (-2– 25) 

Education 2-5 years  post high school 36 (62 %) 194 (71 %) 9 (0 – 26) 

Not using national secure digital mail 
system 

5 (9 %) 1 **   

 

 *Patient Reported Outcomes, **Should not be eligible, but appear of unknown reasons in the data, ***Sundhed.dk is a portal for 
general health information and personal health data, e.g. test results 

The ReadHy profile amongst PRO users and non-users was similar, with only a significant difference observed 

in HeiQ8 (Emotional distress) (0.29 (95% CI 0.07-0.51)) with a medium effect size, see Table 3. A small non-

significant effect was also seen with heiQ4 (Constructive attitudes and approaches) and eHLQ6 (Access to 

digital services that works) and eHLQ7 (Digital services that suits individual needs).  

 

Table 3. ReadHy (Readiness and enablement index for Health technology) profiles for current PRO*users and non-PRO* 

users 
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ReadHy scales***   PRO* user 
(mean) (n=274) 

Non-PRO* user 
(mean) (n=58) 

Difference (95% 
CI**) 

Effect size 
(Cohen’s d)  

heiQ3 Self-monitoring and 
insight 

2.97 2.98 0.01 (-0.15 – 0.12) 0.07 

heiQ4 Constructive attitudes 
and approaches 

3.17 3.02 0.15 (-0.02 – 0.31) 0.34 

heiQ5 Skills and Technique 
Acquisition 

2.93 2.97 0.04 (-0.19 – 0.10) 0.05 

heiQ8 Emotional distress 3.06 2.77 0.29 (0.07 - 0.51) 0.45 
HLQ1 Feeling understood and 

supported by healthcare 
providers 

2.92 2.80 0.12 (-0.06 – 0.29) 0.08 

HLQ3 Actively managing own 
health 

2.73 2.71 0.02 (-0.19 – 0.15) 0.03 

HLQ4 Social support for 
health 

2.96 2.89 0.07 (-0.10 – 0.23) 0.09 

eHLQ1 Using technology to 
process health information 

2.61 2.55 0.06 (-0.09 – 0.21) 0.13 

eHLQ2 Understanding of 
health concepts and 

language 

2.93 2.91 0.02 (-0.10 – 0.14) 0.04 

eHLQ3 Ability to actively 
engage with digital services  

2.92 2.87 0.05 (-0.11 – 0.21) 0.17 

eHLQ4 Feel safe and in 
control 

2.94 2.90 0.04 (-0.10 – 0.18) 0.11 

eHLQ5 Motivated to engage 
with digital services 

2.63 2.58 0.05 (-0.19 – 0.20) 0.12 

eHLQ6 Access to digital 
services that work 

2.79 2.68 0.11 (-0.04 – 0.25) 0.24 

eHLQ7 Digital services that 
suit individual needs 

2.64 2.52 0.12 (-0.04 – 0.27) 0.24 

*Patient Reported Outcomes, **Confidence Interval, *** Readiness and enablement index for Health technology (Prefix of scale 
names refer to the scales from which they originate; Health Education Impact Questionnaire, Health Literacy Questionnaire and 
eHealth Literacy Questionnaire.  

ReadHy cluster analysis 

To explore if digital PROs could be offered to people in a more informed way, a full ReadHy (14 scales) cluster 

analysis was conducted with all participants with complete data (users and non-users, n= 332). The resulting 

6 cluster solutions are shown in Table 4 with additional characteristics shown in Table 5. Together, they 

describe a range of profiles constructed from the observed combination of scores from the 14 scales plus 

demographic and other associated data with the cluster with the highest overall ReadHy score presented 

first:  

Cluster 1) profile included 8% of the population. This group scored high on all ReadHy scales. They were 

younger and were somewhat better educated than the rest, and they had a high use of the national health 

portal.   

Cluster 2) profile included 21% of the population. This group scored high on most scales, but relatively low 

on eHLQ1 (Using technology to process health information), which corresponded to a relatively low use of 

the national health portal, a low degree of eHLQ5 (Motivation to engage with digital systems and moderate), 

and eHLQ7 (Digital services that suit individual needs). This group also scored relatively low on HLQ3 (Actively 

managing health). On the other hand, they scored high on heiQ8 (Emotional distress), which indicates low 
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emotional distress. The group was as young as people in profile 1 and had a greater number of females, but 

a slightly lower educational level. 

Cluster 3) profile represented30% of the population and resembled the profile of cluster 1 with regard to the 

relations between the different scales, but had general lower values in all scales. This group was older than 

people in profile 1 and there were fewer females. They had the greatest number of PRO responses for each 

user. 

Cluster 4) profile had relative low scores in the more digitally-oriented eHLQ scales and social HLQ scales, but 

high scores on heiQ scales like Emotional distress and Constructive attitudes and approaches. It represented 

24% of the population. This was the oldest group with a low educational level and low degree of use of the 

national health portal.  

Cluster 5) profile included 12% of the sample had the lowest score on heiQ8 (emotional distress), indicating 

a high level of emotional distress. In addition, heiQ4 (Constructive attitudes and approaches) and heiQ5 (Skills 

and technique acquisition) had low scores. In contrast, they scored relatively high on eHLQ4 (Feeling safe and 

in control) and eHLQ3 (Ability to actively engage with digital services). This group had a high percentage of 

females. 

Cluster 6) profile had the lowest overall score. The lowest scores were on the digitally oriented eHLQ scales 

and on HLQ4 (Social support for health). This group covered only 5% of the population. They had the lowest 

use of the national health portal and the lowest educational level. They had the lowest level of PRO responses 

per user. 

Table 4. Six profiles based on ReadHy (Readiness and enablement index for Health technology)  

 

Cluster 

Self-
monitor
ing and 
insight 
heiQ3 

Constru
ctive 
Attitude
s and 
approac
hes 
heiQ4 

Skills 
and 
Techniq
ue 
Acquisit
ion 
heiQ5 

Emotio
nal 
Distress 
heiQ8 

Feeling 
Underst
ood and 
Support
ed by 
healthc
are 
provide
rs 
HLQ1 

Actively 
managi
ng own 
health 
HLQ3 

Social 
support 
for 
health 
HLQ4 

Using 
technol
ogy to 
process 
health 
informa
tion 
eHLQ1 

Underst
anding 
of 
health 
concept
s and 
languag
e 
eHLQ2 

Ability 
to 
actively 
engage 
with 
digital 
services 
eHLQ3 

Feel 
Safe 
and in 
control 
eHLQ4 

Motivat
ed to 
engage 
with 
digital 
services 
eHLQ5 

Access 
to 
digital 
services 
that 
work 
eHLQ6 

Digital 
services 
that 
Suit 
Individu
al  
Needs 
eHLQ7 

1 3.43 3.74 3.58 3.21 3.29 3.61 3.74 3.50 3.79 3.81 3.63 3.60 3.52 3.57 

2 3.17 3.77 3.30 3.67 2.71 2.96 3.32 2.54 3.05 3.15 2.96 2.61 2.83 2.67 

3 3.03 3.05 2.91 2.99 2.77 3.00 2.97 2.79 3.01 3.06 3.00 2.86 2.91 2.85 

4 2.81 3.00 2.84 2.94 2.60 2.75 2.76 2.26 2.67 2.50 2.78 2.23 2.49 2.23 

5 2.70 2.42 2.46 2.08 2.68 2.60 2.53 2.71 2.76 2.92 3.01 2.69 2.72 2.55 

6 2.53 2.67 2.34 2.59 2.44 2.43 2.00 1.68 2.30 1.78 2.18 1.60 1.98 1.56 
Prefix of scale names refer to the scales from which they originate; Health Education Impact Questionnaire, Health Literacy 
Questionnaire and eHealth Literacy Questionnaire.  
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Table 5: Characteristics of the six profiles presented in table 4.  

Cluster 
number 

Number of 
participants 
(%) 

Mean age (min-
max) 

Females Education 
level (1-4) 
(low-high) 

PRO* user Mean of 
number of 
PRO* 
responses 
per user 

Use of 
sundhed.dk
** (0-3 
(never-
often) 

1 25 (8%) 50.7 (25-86) 53.4% 2.92 84% 2.36 2.12 

2 70 (21%) 50.8 (20-78) 60.0% 2.75 86% 2.25 1.59 

3 101 (30%) 53.9 (21-82) 49.5% 2.80 82% 2.66 1.95 

4 80 (24%) 57.1 (21-83) 53.8% 2.28 78% 2.06 1.05 

5 39 (12%) 52.1 (21-84) 69.2% 2.56 77% 2.56 1.74 

6 17 (5%) 54.7 (29-81) 47.1% 1.53 76% 1.64 0.58 

Total 332 53.7 (20-86) 55.4% 2.58 83% 2.37 1.58 

*Patient Reported Outcomes, **Sundhed.dk is a portal for general health information and personal health data, e.g. test results 

Acceptability of the digital PRO solution 

The correlation between scales in ReadHy and SUTAQ is shown in table 6.  

Table 6. Correlation matrix of ReadHy (Readiness and enablement index for Health technology) and SUTAQ (Service 
User Technology Acceptability Questionnaire) scales by Pearson’s correlation. Correlations <0.10 omitted for clarity. 

ReadHy* 
scales 

SUTAQ 1 
Satisfaction 

SUTAQ 2 
As substitution  

SUTAQ3 
Enhanced care  

SUTAQ 4 
Increased 
accessibility  

SUTAQ 5  
Privacy and 
discomfort 

SUTAQ 6  
Thoughts of 
personnel  

eHLQ1 
Using technology to 
process health 
information 

0.20 0.26    0.27 

eHLQ2 
Understanding of 
health concepts and 
language 

0.24 0.25  0.20  0.20 

eHLQ3 
Ability to actively 
engage with digital 
services 

 0.18    0.32 

eHLQ4 
Feel Safe and in control 

0.51 0.40 0.25 0.26 0.30 0.46 

eHLQ5 

Motivated to engage 
with digital services 

0.46 0.48 0.21  0.32 0.40 

eHLQ6 
Access to digital 
services that work  

0.50 0.45 0.22 0.28 0.32 0.48 

eHLQ7 
Digital services that 
Suit Individual  Needs 

0.53 0.51 0.23 0.27 0.29 0.54 

heiQ3 
Self-monitoring and 
insight 

      

heiQ4 
Constructive Attitudes 
and approaches 

   0.18   

heiQ5 
Skills and Technique 
Acquisition 

      

heiQ8 
Emotional Distress 
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HLQ1 
Feeling Understood 
and Supported by 
healthcare providers 

0.20   0.28   

HLQ3 
Actively managing own 
health 

      

HLQ4 
Social support for 
health 

0.24   0.19  0.21 

* Readiness and enablement index for Health technology (Prefix of scale names refer to the scales from which they originate; Health 
Education Impact Questionnaire, Health Literacy Questionnaire and eHealth Literacy Questionnaire.  

Only three of the SUTAQ scales (SUTAQ1 (Satisfaction), SUTAQ2 (As Substitution) and SUTAQ6 Thoughts of 

personnel) were moderately correlated with some eHLQ scales; highest with eHLQ4 (Feel Safe and in control) 

(r=0.25-0.51), eHLQ6 (Access to digital services that work) (r=0.22-0.50) and eHLQ7 (Digital services that suits 

individual needs) (r=0.23-0.54), and eHLQ 5 (Motivated to engage with digital services) (r=0.21-0.48). The 

SUTAQ scales, in this sample, was divided in two groups; SUTAQ3 (Enhanced care), SUTAQ4 (Increased 

accessibility) and SUTAQ5 (Privacy and discomfort) to a lesser extent with the eHLQ scales (r=0.21-0.32), 

whilst SUTAQ1 (Satisfaction), SUTAQ2 (As substitution) and SUTAQ6 (Thoughts of personnel) was correlated 

to a higher degree with the eHLQ scales (r=0.40-0.54). 

In addition, SUTAQ 2 and 6 correlated moderately with all eHLQ scales, whilst SUTAQ 1, 4 and 6 are the only 

ones to correlate weakly with scales from HLQ and heiQ.  

Acceptability of the digital PRO solution amongst users, as measured by SUTAQ, is summarised in table 7 

divided into the six clusters.   

Table 7: Means scores on SUTAQ (Service User Technology Acceptability Questionnaire) scale for each of the six profiles 
illustrated in table 4 (scale from 0-6) 

Cluster 
number 

Number of 
respondents 
(SUTAQ) 

SUTAQ 1: 
Satisfaction 
(SD)  

SUTAQ 2:  
As substitution 
(SD) 

SUTAQ 3: 
Enhanced 
care (SD) 

SUTAQ 4:  
Increased 
accessibility 
(SD) 

SUTAQ 5:  
Privacy and 
discomfort 
(SD) 

SUTAQ 6:  
Thoughts of 
personnel 
(SD) 

1 14 5.57 (0.68) 4.07 (0.74) 4.76 (0.71) 4.43 (0.68) 5.56 (0.56) 4.88 (1.19) 

2 46 4.81 (1.06) 3.53 (0.86) 4.12 (0.92) 3.85 (1.14) 5.28 (0.84) 4.58 (1.24) 

3 68 4.75 (0.86) 3.82 (0.79) 4.45 (0.74) 4.19 (0.91) 5.28 (0.84) 4.61 (1.15) 

4 56 3.94 (1.11) 3.53 (0.77) 3.77 (0.95) 3.38 (1.08) 4.92 (0.89) 4.23 (1.08) 

5 28 4.86 (0.84) 3.56 (0.78) 4.03 (0.88) 3.96 (0.84) 5.25 (0.81) 3.96 (1.22) 

6 7 3.43 (1.01) 2.81 (1.29) 2.63 (0.91) 2.39 (0.93) 4.96 (1.33) 3.95 (1.19) 

Total  219       

 

Profile 1, with only 7 respondents, with the lowest overall ReadHy scores, were also low on some SUTAQ 

scales [SUTAQ2 (As substitution), SUTAQ3 (Enhanced care) and SUTAQ4 (Increased accessibility)], whilst 

profile 1, with the highest scores on ReadHy also had the highest scores on SUTAQ. However, the profiles in 

between had a more diverse SUTAQ profile as for example profile 5, who had a slightly higher score on eHLQ 
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scales relatively to the HLQ and heiQ scales (see table 4) scores higher on SUTAQ scales, than profile 4, who 

had lower eHLQ-scores, but higher heiQ and HLQ scores.  

 

Discussion 

This study sought to explore characteristics relating to eHealth Literacy, readiness and acceptance among 
users and non-users of a digital PRO solution. We found that the level of emotional distress is a key 
difference between users and non-users. Due to unclear primary outcome and uncertainty about the 
standard deviation of the sample, needed sample size was not calculated prior to this study. However, it is 
likely that people who have poor mental health are reluctant to engage in a new intervention (45–47). Also, 
clinicians understandably hesitate to invite people to engage with digital health interventions, and thereby 
add additional burden, if they are not feeling well (18). When the remaining ReadHy scales are considered 
from a univariate perspective, they did not show any significant difference between users and non-users of 
digital PROs in this context. However a small effect was seen within heiQ4 (Constructive attitudes and 
approaches) and eHLQ6 (Access to digital services that works) and eHLQ7 (Digital services that suits 
individual needs). Besides being a consequence of the enrolment procedure, the absence of further 
differences could be a consequence of there being few non-users in the analysis. However, the user-group 
tended to score higher on each domain of eHLQ, a similar pattern to that reported in other studies (35,48). 
The creation of profiles contributed to deeper understanding of the mechanisms behind use and non-use. 

The three profiles with the overall lowest ReadHy score had only 76-78 % users while the top three profiles 

had 84-86 % users, indicating the relevance of the profiles when it comes to use of digital PROs. For example, 

profile 5 showed high emotional distress, which might affect use of digital PROs negatively. However, the 

same group scored high (above 2.5) on the eHLQ-scales, which are the dimensions with most focus on the 

digital aspects of the intervention. These people therefore do have the ability to engage with digital services; 

they feel safe and are somewhat motivated. The analysis also showed a group with the opposite profile. This 

group (profile 4) had very low motivation to engage in digital services, had low emotional distress, and low 

use of other health-related technology, including the national healthcare portal. The different profiles have 

different facilitators and barriers for readiness towards digital health technology. Despite this, the variation 

in the percentage of users vs. non-users within each clusters, is not high. This might relate to the enrolment 

procedure, where some clinicians enrol all patients regardless. However, awareness of the patients’ 

individual prerequisites might make them more comfortable with the digital PRO solution and thereby 

increase future use.    

We found a moderate association between some ReadHy scales assessing participants’ general readiness for 

technology use and SUTAQ scales assessing the perceived acceptability of the specific digital health 

intervention, i.e. digital PROs. The eHLQ5 (Motivation to engage with digital services) correlated moderately 

with all SUTAQ scales except SUTAQ4 (Increased access). Both SUTAQ and eHLQ have a specific focus on 

technology while HLQ and heiQ do not. In that way, the eHLQ matches the technology acceptance theories 

(49,50) to a higher degree than the contextual dimensions and the social dimensions from HLQ and heiQ. 

This aligns with other studies that have shown that users of technology are more likely to adopt new 

technologies (51), and the PRO users in our study did have a high use of everyday IT.  

It was only possible to test health technology acceptability among those participants who actually received 

the digital PRO solution, but our study showed a fine match between the patient profiles with high believed 

readiness to digital technology and acceptability of the current digital PRO solution. Profile 1 from the cluster 

analysis showed both the highest overall score in ReadHy and in SUTAQ, whilst Profile 6 had the lowest score 

on both measures. The correlation between the eHLQ scales and SUTAQ was also reflected this pattern. For 

example, people within Profile 5 (with a high degree of emotional distress) reported that digital PRO solutions 
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enhanced their care and they expressed satisfaction with the intervention to a higher degree than Profile 4 

(with a lower degree of emotional distress i.e. high score, but less use of digital tools). While satisfaction with 

digital services is likely important, there are clearly a range of mechanisms that determine the uptake of a 

digital PRO solution, and could be taken into account in implementation of a digital PRO solution.  

Interestingly, the heiQ8 (Emotional distress) scale in the ReadHy instrument was not correlated with any 

SUTAQ scale, despite this dimension being the only one in which there was a difference between users and 

non-users. This indicates that mental health is an independent predictor of use of digital PRO uptake. People 

can have either high (or low) scores on the ReadHy or SUTAQ, yet not have the mental wellbeing to face and 

use digital PROs. Clinicians may also be responding to peoples’ emotional distress, promoting face-to-face 

contact and therefore not enrolling those with high distress in digital PROs, or it could be that people with 

high emotional distress decline participation. Either way, this study indicates that people might accept the 

technology despite emotional distress, and therefore this should not be the only indicator for enrolment. 

Further investigation into the impact of emotional distress on self-management and use of digital 

technologies could be relevant.  

The association between heiQ8 (Emotional distress) and non-use may inform understanding of previous 

research indicating clinicians can be a barrier for implementation of digital health interventions (18,52,53). 

Clinicians often do not ask people to participate in studies if they feel that they are not interested (54). In 

the setting for the current study, clinicians cannot predict who might benefit or not benefit from the PRO 

solution. Some of the currently enrolled users of PROs might have difficulties with using the system, while 

some current non-users might benefit from the technology. In this setting, a person may only receive a 

single questionnaire once a year, that is, the burden on users is not high. Still, it is possible that some find it 

very troublesome, including having a specific phobia towards technology and would prefer a personal 

contact with the clinician (55). In addition, it might not only be the digital aspect of using PROs that patients 

find troublesome (34). Other factors associated with digital PRO, such as sitting home alone assessing one’s 

symptoms, might be more disturbing to some patients than others (34,56).  If clinicians can be assisted in 

identifying who might need extra help or guidance, for example by screening patients’ technology 

readiness and in particular their eHealth literacy, this could increase clinicians’  willingness to use digital 

PRO, as they may better understand where an individual patient may feel challenged by the technology. 

The finding that patients’ level of emotional distress affects their likelihood of using digital PRO calls for 

increased attention to be paid to patients’ emotional wellbeing, as this factor seems to influence their 

receptiveness to a new technology even if they have a sufficient level of eHealth literacy. Consequently, 

before trying to introduce digital PRO or other technologies, clinicians need to be aware of and address 

their patients’ negative thoughts or concerns.  

 

Strengths and Limitations 

This study is based on a specific conceptual framework that has emerged over many years of research 

(23,24,37,57). The framework strengthens the study as it guided the process of exploring mechanisms and 

concepts behind use and non-use. However, whilst most components of the ReadHy tool have been very well 

tested, the ReadHy itself has received limited testing. Further testing is warranted to determine if the concept 

of readiness is effectively measured through the ReadHy. Likewise, the SUTAQ questionnaire is often used in 

implementing new digital health technologies, but its validity is not well tested. However, this study has used 

these tools to explore concepts of health technology readiness and acceptance, and has provided insights 

into associations between technology acceptance and readiness to help focus future validity testing. The 
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value of this paper may not be to provide results that can be directly generalised to other populations, but 

to explore mechanisms and concepts behind use and non-use of digital PROs, and to enhance understanding 

of existing conceptual frameworks.  

The survey in this study only had a 52% response rate and the percentage of non-users in our study is 18%, 

while it is 26% in the cohort. Non-respondents were slightly younger than respondents, but we did not target 

the youngest group, neither did we catch the oldest group. Different ReadHy profiles may have been found 

in the non-respondent group. In addition, a group of non-users made the effort of writing back to us by post, 

stating that they would not participate in our survey. These people are non-PRO users, and it would have 

been valuable to examine their ReadHy profiles to better understand this group and whether additional 

mechanisms behind non-use exists within this group.  

 

Conclusion 

The level of emotional distress amongst people with IBD is different among users and non-users of a digital 

PRO solution. However, this is not the only indicator for acceptance of the digital PRO solution. An allocation 

of different profiles based on the ReadHy dimensions can inform clinicians about specific needs amongst 

people related to their ability to manage their health, their degree of support and their e-health literacy. 

There may be many factors which influence acceptance of digital PROs, including emotional distress, 

motivation, and whether the digital service suits individual needs. The association between eHealth Literacy 

included in the ReadHy tool and the acceptance level measured through the SUTAQ indicates a relationship 

between the tools and between readiness and enablement for eHealth technologies in general and the 

acceptance of a specific eHealth technology. This knowledge helps us to better understand mechanisms 

behind use and non-use of digital PROs, and may lead to a better match between technology and people, 

greater uptake and less attrition.   

 

References 

1.  Kingsley C, Patel S. Patient-reported outcome measures and patient-reported experience 

measures. BJA Educ. 2017 Apr 1;17(4):137–44.  

2.  Dawson J, Doll H, Fitzpatrick R, Jenkinson C, Carr AJ. The routine use of patient reported outcome 

measures in healthcare settings. BMJ [Internet]. 2010 Jan 18;340. Available from: 

http://www.bmj.com/content/340/bmj.c186.abstract 

3.  Schougaard LMV, Larsen LP, Jessen A, Sidenius P, Dorflinger L, de Thurah A, et al. AmbuFlex: tele-

patient-reported outcomes (telePRO) as the basis for follow-up in chronic and malignant diseases. 

Qual Life Res. 2016;2016(25):525–34.  

4.  Kotronoulas G, Kearney N, Maguire R, Harrow A, Di Domenico D, Croy S, et al. What Is the Value of 

the Routine Use of Patient-Reported Outcome Measures Toward Improvement of Patient 



117 
 

Outcomes, Processes of Care, and Health Service Outcomes in Cancer Care? A Systematic Review of 

Controlled Trials. J Clin Oncol. 2014 May 10;32(14):1480–501.  

5.  Chen J, Ou L, Hollis SJ. A systematic review of the impact of routine collection of patient reported 

outcome measures on patients, providers and health organisations in an oncologic setting. BMC 

Health Serv Res. 2013 Jun 11;13(1):211.  

6.  Greenhalgh J. The applications of PROs in clinical practice: what are they, do they work, and why? 

Qual Life Res. 2009;18:115–23.  

7.  Greenhalgh J, Dalkin S, Gooding K, Gibbons E, Wright J, Meads D, et al. Functionality and feedback: 

a realist synthesis of the collation, interpretation and utilisation of patient reported outcome 

measures data to improve patient care. Health Serv Deliv Res [Internet]. 2017;5(2). Available from: 

http://dx.doi.org/10.1136/bmjopen-2014-005601 

8.  Nolte S, Osborne RH. A systematic review of outcomes of chronic disease self-management 

interventions. Qual Life Res Int J Qual Life Asp Treat Care Rehabil. 2013 Sep;22(7):1805–16.  

9.  Sanders C, Rogers A, Bowen R, Bower P, Hirani S, Cartwright M, et al. Exploring barriers to 

participation and adoption of telehealth and telecare within the Whole System Demonstrator trial: 

a qualitative study. BMC Health Serv Res. 2012 Jul 26;12(1):220.  

10.  Walsh A, Travis S. What’s app? Electronic health technology in inflammatory bowel disease. Intest 

Res. 2018;2018(16(3)):366–73.  

11.  Conley S, Redeker N. A Systematic Review of Self-Management Interventions for Inflammatory 

Bowel Disease: Self-Management in IBD. J Nurs Scholarsh. 2016 Mar;48(2):118–27.  

12.  Eluri S, Cross RK, Martin C, Weinfurt KP, Flynn KE, Long MD, et al. Inflammatory Bowel Diseases Can 

Adversely Impact Domains of Sexual Function Such  as Satisfaction with Sex Life. Dig Dis Sci. 2018 

Jun;63(6):1572–82.  

13.  Wong JJ, Sceats L, Dehghan M, Wren AA, Sellers ZM, Limketkai BN, et al. Depression and Health 

Care Use in Patients With Inflammatory Bowel Disease. J Crohns Colitis. 2019 Jan 1;13(1):19–26.  



118 
 

14.  Barlow C, Cooke D, Mulligan K, Beck E, Newman S. A Critical Review of Self-Management and 

Educational Interventions in Inflammatory Bowel Disease: Gastroenterol Nurs. 2010 Jan;33(1):11–8.  

15.  Lores T, Goess C, Mikocka-Walus A, Collins KL, Burke ALJ, Chur-Hansen A, et al. Integrated 

Psychological Care is Needed, Welcomed and Effective in Ambulatory Inflammatory Bowel Disease 

Management: Evaluation of a New Initiative. J Crohns Colitis. 2019 Jul 25;13(7):819–27.  

16.  Khan S., Dasrath F., Farghaly S., Rogers J., Ullman T.A., Colombel J.-F., et al. Addressing unmet 

needs of inflammatory bowel disease patients with patient-reported outcomes app: A mixed 

methods study. Gastroenterology. 2015;148(4 SUPPL. 1):S184.  

17.  Powell BJ, Fernandez ME, Williams NJ, Aarons GA, Beidas RS, Lewis CC, et al. Enhancing the Impact 

of Implementation Strategies in Healthcare: A Research Agenda. Front Public Health. 2019 Jan 

22;7:3.  

18.  Ross J, Stevenson F, Lau R, Murray E. Factors that influence the implementation of e-health: a 

systematic review of systematic reviews (an update). Implement Sci. 2016 Dec;11(1):146.  

19.  Murray E, Burns J, May C, Finch T, O’Donnell C, Wallace P, et al. Why is it difficult to implement e-

health initiatives? A qualitative study. Implement Sci. 2011 Dec;6(1):6.  

20.  Nielsen AS, Kidholm K, Kayser L. Patients’ reasons for non-use of digital patient-reported outcome 

concepts: A scoping review. Health Informatics J. 2020 Dec 1;26(4):2811–33.  

21.  Kayser L, Kushniruk A, Osborne HR, Norgaard O, Turner P. Enhancing the Effectiveness of 

Consumer-Focused Health Information Technology Systems Through eHealth Literacy: A 

Framework for Understanding Users’ Needs. JMIR Hum Factors. 2015 May 20;2(1):e9.  

22.  Batterham RW, Hawkins M, Collins PA, Buchbinder R, Osborne RH. Health literacy: applying current 

concepts to improve health services and reduce health inequalities. Public Health. 2016 Mar;132:3–

12.  

23.  Kayser L, Rossen S, Karnoe A, Elsworth G, Vibe-Petersen J, Christensen JF, et al. Development of the 

Multidimensional Readiness and Enablement Index for Health Technology (READHY) Tool to 



119 
 

Measure Individuals’ Health Technology Readiness: Initial Testing in a Cancer Rehabilitation Setting. 

J Med Internet Res. 2019 Feb 12;21(2):e10377.  

24.  Norgaard O, Furstrand D, Klokker L, Karnoe A, Batterham R, Kayser L, et al. The e-health literacy 

framework: A conceptual framework for characterizing e-health users and their interaction with e-

health systems. Knowl Manag E-Learn. 2015;2015.  

25.  Benbasat I, Barki H. Quo vadis, TAM? J Assoc Inf Syst. 2007;8(4):211.218.  

26.  Venkatesh V, Davis FD. A Theoretical Extension of the Technology Acceptance Model: Four 

Longitudinal Field Studies. Manag Sci. 2000;46(2):186–204.  

27.  Hirani SP, Rixon L, Beynon M, Cartwright M, Cleanthous S, Selva A, et al. Quantifying beliefs 

regarding telehealth: Development of the Whole Systems Demonstrator Service User Technology 

Acceptability Questionnaire. J Telemed Telecare. 2017 May;23(4):460–9.  

28.  Torbjornsen A, Smastuen MC, Jenum AK, Arsand E, Ribu L. Acceptability of an mHealth App 

Intervention for Persons With Type 2 Diabetes and its Associations With Initial Self-Management: 

Randomized Controlled Trial. JMIR MHEALTH UHEALTH. 2018 Maj;6(5).  

29.  Lee A, Sandvei M, Hosbond T, Petersen J, Christensen KR. Klinisk Integreret Hjemmemonitorering. 

Fonden for Velfærdsteknologi; 2015.  

30.  Sandvei M, Kynde I, Lee A. Frontløberprojektet - Evaluering af tilfredshed hos borgere og 

organisatoriske erfaringer. University of Southern Denmark; 2013.  

31.  Dario C, Luisotto E, Dal Pozzo E, Mancin S, Aletras V, Newman S, et al. Assessment of Patients’ 

Perception of Telemedicine Services Using the Service User Technology Acceptability 

Questionnaire. Int J Integr Care. 2016 Jun 1;16(2):13.  

32.  Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. Third edition, 

international student edition. Los Angeles London New Delhi Singapore Washington DC Melbourne: 

Sage; 2018. 492 p.  

33.  AmbuFlex. AmbuFlex. www.ambuflex.dk; 2018.  



120 
 

34.  Nielsen AS, Appel CW, Larsen BF, Kayser L, Hanna L. Patient perspectives on digital patient reported 

outcomes in routine care of inflammatory bowel disease. J Patient-Rep Outcomes. 2021 Sep 

17;5(1):92.  

35.  Kayser L, Karnoe A, Furstrand D, Batterham R, Christensen BK, Elsworth G, et al. A Multidimensional 

Tool Based on the eHealth Literacy Framework: Development and Initial Validity Testing of the 

eHealth Literacy Questionnaire (eHLQ). J Med Internet Res. 2018 Feb 12;20(2):e36.  

36.  Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The grounded psychometric 

development and initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health. 

2013 Jul 16;13(1):658.  

37.  Osborne RH, Elsworth GR, Whitfield K. The Health Education Impact Questionnaire (heiQ): An 

outcomes and evaluation measure for patient education and self-management interventions for 

people with chronic conditions. Patient Educ Couns. 2007 May;66(2):192–201.  

38.  Hawkins M, Cheng C, Elsworth GR, Osborne RH. Translation method is validity evidence for 

construct equivalence: analysis of secondary data routinely collected during translations of the 

Health Literacy Questionnaire (HLQ). BMC Med Res Methodol. 2020 Dec;20(1):130.  

39.  Wahl AK, Osborne RH, Langeland E, Wentzel-Larsen T, Mengshoel AM, Ribu L, et al. Making robust 

decisions about the impact of health education programs: Psychometric evaluation of the Health 

Education Impact Questionnaire (heiQ) in diverse patient groups in Norway. Patient Educ Couns. 

2016 Oct 1;99(10):1733–8.  

40.  Epstein J, Osborne RH, Elsworth GR, Beaton DE, Guillemin F. Cross-cultural adaptation of the Health 

Education Impact Questionnaire: experimental study showed expert committee, not back-

translation, added value. J Clin Epidemiol. 2015 Apr;68(4):360–9.  

41.  McLeod SA. What does effect size tell you? [Internet]. 2019 [cited 2021 May 10]. Available from: 

https://www.simplypsychology.org/effect-size.html 



121 
 

42.  Oliveira FK de, Oliveira MB de, Gomes AS, Queiros LM. Identifying User Profiles from Statistical 

Grouping Methods. J Inf Syst Eng Manag [Internet]. 2018 Feb 6 [cited 2020 Jun 29];3(1). Available 

from: http://www.jisem-journal.com/article/identifying-user-profiles-from-statistical-grouping-

methods 

43.  Batterham RW, Buchbinder R, Beauchamp A, Dodson S, Elsworth GR, Osborne RH. The OPtimising 

HEalth LIterAcy (Ophelia) process: study protocol for using health literacy profiling and community 

engagement to create and implement health reform. BMC Public Health. 2014 Dec;14(1):694.  

44.  Bech P. Clinical Psychometrics. John Wiley & Sons; 2012. 210 p.  

45.  Brochmann N., Zwisler A.-D., Kjerholt M., Flachs E.M., Hasselbalch H.C., Andersen C.L. A new 

internet-based tool for reporting and analysing patient-reported outcomes and the feasibility of 

repeated data collection from patients with myeloproliferative neoplasms. Qual Life Res. 

2016;25(4):835–46.  

46.  Jiang Y, Sereika SM, Dabbs AD, Handler SM, Schlenk EA. Acceptance and Use of Mobile Technology 

for Health Self-Monitoring in Lung Transplant Recipients during the First Year Post-Transplantation. 

Appl Clin Inform. 2016;7(2):430–45.  

47.  Melissant HC, Verdonck-de Leeuw IM, Lissenberg-Witte BI, Konings IR, Cuijpers P, Van Uden-Kraan 

CF. ‘Oncokompas’, a web-based self-management application to support patient activation and 

optimal supportive care: a feasibility study among breast cancer survivors. Acta Oncol Stockh Swed. 

2018 Jul;57(7):924–34.  

48.  Holt KA, Overgaard D, Engel LV, Kayser L. Health literacy, digital literacy and eHealth literacy in 

Danish nursing students at entry and graduate level: a cross sectional study. BMC Nurs. 2020 Apr 

10;19(1):22.  

49.  Venkatesh V. Unified Theory of Acceptance and Use of Technology: A Synthesis and the Road 

Ahead. 2013;2013.  



122 
 

50.  Venkatesh V, Bala H. Technology Acceptance Model 3 and a Research Agenda on Interventions. 

Decis Sci. 2008 Maj;39(2):273–315.  

51.  Or CKL, Karsh B-T. A Systematic Review of Patient Acceptance of Consumer Health Information 

Technology. J Am Med Inform Assoc JAMIA. 2009;16(4):550–60.  

52.  Porter I, Gonçalves-Bradley D, Ricci-Cabello I, Gibbons C, Gangannagaripalli J, Fitzpatrick R, et al. 

Framework and guidance for implementing patient-reported outcomes in clinical practice: 

evidence, challenges and opportunities. J Comp Eff Res. 2016 Jul 18;5(5):507–19.  

53.  Schougaard LMV, de Thurah A, Christensen J, Lomborg K, Maindal HT, Mejdahl CT, et al. 

Sociodemographic, personal, and disease-related determinants of referral to patient-reported 

outcome-based follow-up of remote outpatients: a prospective cohort study. Qual Life Res. 2020 

May 1;29(5):1335–47.  

54.  Bartlett G, Tamblyn R, Kawasumi Y, Poissant L, Taylor L. Non-participation bias in health services 

research using data from an integrated electronic prescribing project: the role of informed consent. 

Acta Bioethica. 2005;11(2):145–59.  

55.  Nahon S, Lahmek P, Durance C, Olympie A, Lesgourgues B, Colombel J-F, et al. Risk factors of 

anxiety and depression in inflammatory bowel disease: Inflamm Bowel Dis. 2012 Nov;18(11):2086–

91.  

56.  Torenholt R, Saltbæk L, Langstrup H. Patient data work: filtering and sensing patient-reported 

outcomes. Sociol Health Illn. 2020;42(6):1379–93.  

57.  Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The grounded psychometric 

development and initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health 

[Internet]. 2013 Dec [cited 2019 Jan 9];13(1). Available from: 

http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-658 

 

 



123 
 

   

 

Article 3: Patient perspectives on Digital Patient Reported Outcomes in routine care of 

Inflammatory Bowel Disease 
 

The final, definitive version of this paper has been published in Journal of Patient-Reported 

Outcomes, 5, 92 (2021) by SpringerOpen, All rights reserved. © Amalie Søgaard Nielsen, Charlotte W. 

Appel, Birgit Furstrand Larsen, Lars Kayser & Lisa Hanna. https://doi.org/10.1186/s41687-021-00366-2 

 

Plain English Summary 

 ‘Digital Patient Reported Outcomes’ refer to systems by which health professionals collect health 

information from patients between consultations, mostly via self-completed online questionnaires. This 

approach aims to support treatment and disease management, and reduce avoidable face-to-face 

consultations between doctor and patient.  However, patients may have concerns about using digital 

systems to communicate with their clinicians, particularly regarding having fewer face-to-face 

consultations. To find out more, we interviewed sixteen patients at an Inflammatory Bowel Disease 

outpatient clinic in Denmark, where digital Patient Reported Outcomes have been used since 2017. We 

found out that patients needed to have enough familiarity with technology to be able to use these online 

systems.  Patients were worried about how this new way of communicating with the clinic affected their 

care and their relationship with their doctors and nurses. People with Inflammatory Bowel Disease can 

have long periods of time with very little disease activity, and in these stable periods, a lot of patients found 

that a digital Patient Reported Outcomes system was a good way to stay in touch with the clinic and keep 

reporting their symptoms online– as long as they still had the possibility of contacting the clinic by 

telephone if needed. During disease flare-ups, patients believed that digital Patient Reported Outcomes 

could be used to give broader insight into their health situation, and trusted their clinicians to use their self-

reported data to improve their care.    

Abstract 

Background 

Digital Patient Reported Outcomes are used increasingly in daily care and treatment of Inflammatory Bowel 

Disease. Their purpose includes increased focus on patient wellbeing, reduction in avoidable follow-up 

consultations and increased patient self-management. However, implementation issues occur and studies 

indicate patients may have concerns, particularly regarding having fewer face-to-face consultations. This 

study aims to explore patients’ perspectives of use and non-use of digital Patient Reported Outcomes and 

to understand the mechanisms underpinning patient reluctance to engage with this health technology.  

Results 

Sixteen patients with inflammatory bowel disease at a regional hospital in Denmark were interviewed 

about their experiences of, and perspectives on, digital Patient Reported Outcomes. A certain level of 

eHealth literacy was found to be a fundamental condition for use, while other factors were barriers or 

facilitators for use of digital PROs. Patients’ main concerns were about potential consequences for their 
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care and relationship with the clinic. Most patients in stable remission were satisfied with the hospital 

being a “life-line” if their symptoms worsened, and perceived digital Patient Reported Outcomes to be an 

efficient tool to establish that “life-line”. Patients with severe symptoms and a high degree of emotional 

distress related to their disease valued the potential for digital Patient Reported Outcomes to increase their 

clinicians’ focus on mental health and extra-intestinal symptoms.  

Conclusion 

This study found that if patients had sufficient digital literacy, they perceived digital Patient Reported 

Outcomes to be a useful replacement for face-to-face consultations. However, they were concerned about 

digital Patient Reported Outcomes’ effect on the patient-clinician relationship and its ability to detect 

worsening of symptoms. These concerns may be mitigated by good patient-clinician relationships, and the 

option for patients to maintain direct telephone contact with their gastroenterology specialist.  

Keywords 

Digital Patient Reported Outcomes, Digital Health, eHealth 

 

Background 
Patient Reported Outcomes (PROs) are  defined as “any report coming directly from the patient about a 

health condition and its treatment” (U.S. Department of Health and Human Services FDA 2006). PROs are 

increasingly becoming a part of routine health care services for a wide range of long term conditions (Chen, 

Ou, and Hollis 2013; Kotronoulas et al. 2014). The Danish Health Data Board has initiated national 

implementation of PRO data in the clinical care of a broad range of chronic conditions (Finansministeriet, 

Danske Regioner, and Kommunernes Landsforening 2017). In addition, Central Region Denmark 

implemented digital PROs by the use of the generic platform Ambuflex for multiple chronic conditions. One 

of these implementation sites was the outpatient clinic for chronic inflammatory bowel disease (IBD) at 

Diagnostic Centre, University Research Clinic for Innovative Patient Pathways, Silkeborg Regional Hospital 

(DC). At this site, digital PRO data are used in various ways: as a clinical follow-up by replacing a face-to-face 

consultation; by clinicians and patients in preparing for the consultation; to detect symptom exacerbation 

between consultations; and to prompt patients to contact the clinic.  

IBD is a common term for the diseases Ulcerative Colitis (UC) and Crohn’s disease (CD) which are chronic, 

lifelong gastrointestinal disorders. Each person with IBD has significant variation in their pattern and severity 

of symptoms. There is currently no cure for the disease, but in most cases it can be managed efficiently with 

the use of medications and clinical follow up visits (Rampton and Shanahan 2007). The chronic nature of the 

disorder, including a pattern of multiple relapses, can have wide-ranging influences on a person’s emotional, 

physical, sexual and social wellbeing (Eluri et al. 2018; Wong et al. 2019). In addition, chronic stress and 

depression symptoms are believed to affect relapse (Mawdsley 2005).  

Reviews suggest that IBD self-management interventions can improve health and well-being (Barlow et al. 

2010; Conley and Redeker 2016). Self-management can be promoted by the use of digital PRO questionnaires 

(Conley and Redeker 2016; Kotronoulas et al. 2014).  Digital PROs are in this case understood as digitally-

administered questionnaires surveying an individual’s health and well-being in a clinical context (Greenhalgh 

2009).  
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Despite the multiple benefits of using PROs (digitally administered or otherwise) in clinical practice, barriers 

to implementation occur (Ross et al. 2016; Powell et al. 2019; Howell et al. 2015). Some of these barriers can 

be explained by divergent patient perspectives on the use of PROs – especially regarding replacement of 

face-to-face consultations (Mejdahl et al. 2018). Studies have shown that people with IBD are willing to 

participate in digital PRO systems (Jamilloux et al. 2015; Pedersen et al. 2012). However, patients have 

different needs for care and follow-up (Knowles et al. 2018) and might have concerns about using digital 

PROs that could lead to barriers to implementation or dropout (Mejdahl et al. 2018). IBD patients’ 

perspectives on digital PROs have not been widely studied. Therefore, the aim of this study was to explore 

IBD patients’ experiences of, and perspectives on, an implemented digital PRO system.  

Method 

This paper reports on qualitative interviews with IBD patients as one component of a larger mixed-methods 

action research based study of users and non-users of digital PROs.  

Setting 

The study was conducted at a regional Danish hospital’s outpatient IBD clinic, where digital PRO data have 

been used in a range of ways in routine practice since 2017. Since then, any patient with a national secure 

email (95% of the general population) and with adequate fluency in Danish has been eligible to opt-in to 

using the digital PRO system Ambuflex when asked by their hospital clinician. When this study was conducted, 

77% of the IBD clinic’s patients were enrolled in the digital PRO system. The PRO questionnaire was 

developed in an iterative process by clinicians and patients at the clinic, and consists of 44 questions 

addressing intestinal and extra-intestinal symptoms (including the Harvey-Bradshaw Index and the Simple 

Clinical Colitis Activity Index (Harvey 1980; Walmsley, et al. 1998)), health-related quality of life, and need for 

patient-clinician contact.  

Sampling and recruitment 

To ensure a broad sampling participants were recruited purposively based on their responses to a survey 

sent to all patients at the clinic (Table 1) as part of the wider study. The survey contained the Readiness and 

Enablement Index for Health Technology (ReadHy) questionnaire, which is validated in a Danish hospital 

context (Kayser et al. 2019) exploring individuals’ prerequisites to engage in digital health interventions, 

building on the eHealth Literacy Questionnaire (Kayser et al. 2018) and including scales from the Health 

Literacy Questionnaire (Osborne et al. 2013) and the Health Education Impact Questionnaire (Osborne et 

al. 2007). Responses to the ReadHy questionnaire were the foundation for a cluster analysis that grouped 

the patients into six groups representing their eHealth readiness. Representatives from each group were 

invited to participate in a qualitative interview. Eight women and eight men (29-63 years old), four with 

Crohn’s disease and 12 with Ulcerative Colitis, were recruited. Fifteen of the sixteen participants were 

enrolled in the PRO system at the IBD clinic (Table 1). 

Group Age Gender Diagnosis* Mode PRO 

Gr1 73 Male CD Telephone No 

Gr2 39 Male UC Hospital Yes 

Gr2 53 Female CD Telephone Yes 

Gr3 32 Female UC Hospital Yes 
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Gr3 40 Female UC Hospital Yes 

Gr3 33 Male UC Hospital Yes 

Gr3 43 Female UC Telephone Yes 

Gr4 44 Female CD Home Yes 

Gr4 58 Female UC Home Yes 

Gr4 61 Male UC Home Yes 

Gr5 64 Female UC Hospital Yes 

Gr5 46 Male CD Hospital Yes 

Gr5 53 Female UC Telephone Yes 

Gr6 29 Male UC Hospital Yes 

Gr6 65 Male UC Telephone Yes 

Gr6 57 Male UC Home Yes 

Table 1: Interview participants divided into groups based on their responses to the ReadHy questionnaire (Gr1-Gr6). *UC= Ulcerative 

Colitis, CD=Crohn’s Disease 

Data collection 

Individual, semi-structured qualitative interviews were held with 16 participants in April-August 2019.  The 

first author, who had no prior relationship to the participants and no health professional background, 

conducted the interviews using a semi-structured topic guide (Brinkmann and Kvale 2015) to explore 

patients’ perspective on digital PROs. Follow-up questions, exploratory questions and interpretative 

questions were used (Brinkmann and Kvale 2015). Interview duration varied from 28-66 minutes, with a 

mean duration of 42 minutes.  

Interviews were conducted at the hospital (n=7), in the patients’ home (n=4), by phone (n=5), or in a public 

space (n=1) in accordance with participants’ wishes (Table 1). Interviews were recorded and transcribed 

verbatim.  

Data analysis 

An abductive approach was used for data analysis (Gildberg and Hounsgaard 2018). First, the interviewer 

listened to the interview recordings and noted some general themes. Afterwards, the transcripts were read 

through, and open coding was conducted by the interviewer using NVivo software. These codes were 

categorized and grouped into initial themes by the interviewer and the last author. Finally, these themes 

were analysed deductively using the theoretical foundations from the ReadHy framework (Kayser et al. 

2019), and other relevant literature (Gildberg and Hounsgaard 2018). The ReadHy framework consists of 13 

dimensions (Self monitoring and insight, Constructive attitudes and approaches, Skills and Technique 

Acquisition, Emotional distress, Feeling understood and supported by healthcare providers,  Social support 

for health, Using technology to process health information, Understanding of health concepts and 

language, Ability to actively engage with digital services, Feel safe and in control, Motivated to engage with 
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digital services, Access to digital services that work, Digital services that suit individual needs), which 

together offer insights into users’ readiness towards health technology, shown in figure 1. Using this 

theoretical framework focus is on abilities, emotional states and contextual factors.  

Figure 

1. The ReadHy Framework. Reproduced under ©Creative Commons from Journal of Medical Internet Research 

(http://www.jmir.org), 12.02.2019.  

 

Findings 

Several themes were generated based on the interview data. Each theme was regarded a benefit or 

concern (or both) regarding use of digital PROs and mapped to dimensions from the ReadHy framework 

(see table 2).  

Dimension Benefit Concern 

Digital Services that suit individual 

needs 

 Increased patient 

convenience 

 Not fit for smartphone 

 Unused potential of the 

system 

Motivated to engage with digital 

services 

 Holistic care 

 Informing consultations 

 Miss updates from hospital 

 No control on next 

appointment – being lost in 

the system 
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Feel understood and supported 

by healthcare providers 

 Prioritising hospital 

resources 

 Fear of being forgotton in 

the system 

 Need for “life-line” 

Feel safe and in control  Data is used in proper way  Is data used in proper 

way? 

Understanding of health concepts 

and language 

 Learning from the PRO 

questions 

 Difficulties with free text 

field 

 

Emotional distress  Compare with others 

 

 Compare with others 

 Increased anxiety 

Self-monitoring and Insight   Hard to assess symptoms 

Ability to actively engage with 

digital services 

  Need to be able to use 

computers or smartphone 

Table 2: Themes in interviews with IBD patients - grouped into ReadHy dimensions 

 

Primary reasons to engage 

Most participants reported that their primary motivation for using the digital PRO system was that the 

hospital had asked them to. They therefore seemed to be motivated by external rather than internal 

factors  (Davis et al. 1992).  Participants reported a high degree of trust in, and a good relationship with, the 

clinic.  For example: 

“You got to trust it. I think I do that, and it is only because I hope… this department has 

always been good… I hope it is still really good.” Male, 46  

Despite this external motivation for its use, many participants elaborated further on why they thought 

digital PROs was a positive addition to their care. All participants, regardless of whether they had used the 

PRO system, reported that they thought it was beneficial for their current situation, reflecting the ReadHy 

framework dimension of motivated to engage with digital services. These benefits are elaborated below.  

Perceived benefits of digital PROs 

Increased patient convenience 

Some participants felt that avoiding hospital appointments (for example when asymptomatic) was the main 

benefit of the digital PRO system:   

“I agreed to participate in that AmbuFlex-thing, because I just get ill when I come in here [at 

the hospital]. I’m not sick, why should I then sit up there talking to a doctor, saying, are you 

all right? Yes I’m all right.” Male, 33 years.  

“It fits me well that I do not have to drive 100 km back and forth to go to the hospital. That 

being as long as everything is as it is right now.” Female, 53 years.  

The convenience of not spending time visiting the hospital, when perceived to be unnecessary, suited 

participants’ individual needs. However, it was important to participants to be able to visit the clinic when 
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they perceived it to be necessary. However, it also reflects potential patient worries, which will be 

described in more detail subsequently.   

Holistic care, informed consultation, and proper use of data 

Some participants always preferred to attend the clinic physically, regardless of inconvenience:  

"Maybe it is very troublesome to drive in there, but I prefer the personal conversation with 

real people.” Male, 57 years.  

In this case, the participant still received the PRO questionnaires, but used them as a preparation for 

consultation, even though he only visited the clinic once a year; this is an example of the individually-

tailored use of digital PROs that had been implemented in this setting.  However, most participants 

identified that using digital PROs informed and enhanced their face-to-face consultations, making them 

more efficient:  

“I guess it is to get the information, to be prepared and to get a holistic view – also backwards to 

see, if there is anything to see, when you get enough questionnaires filled out”, Male, 61 years. 

Again, patients trusted that clinicians read their PRO data before a consultation, reflecting that participants 

felt safe and in control of their data: 

“I do not experience that they ask about the things I wrote […] But that I assume. I don’t 

know, of course, I don’t ask if they have read it, but that I assume”. Male, 60 years.  

In addition, some of the patients who used the digital PRO system for follow-up and replacement of 

consultations also found beneficial the inclusion of questions on issues like mental health, fatigue and 

sexual function:  

“many of the consultations you encounter are based on blood samples, and then you just talk 

about that and not so much about me, who is sitting over here. Then it can be… then these 

questions come… but ok, they actually do ask this in these questionnaires. But it will never be 

sufficient to see the entire me. Right?” Male, 57 years.  

Some patients were unsure how this additional information was used, for example the patient below who 

suffered from a great deal of mental health issues in combination with her IBD:  

“I did think, maybe they are starting to take these issues seriously. A whole picture of the well-

being of the person they actually start to be aware of. And then I think it is positive. But if they do 

not intend to use it for anything, then of course I think it is not worth much.” Female, 43 years. 

The participants felt motivated to engage with digital services, due to these different ways in which the 

digital technology could be used as a means to interact with healthcare providers. 

 

Prioritising resources 

Participants were asked what they believed to be the hospital’s reason for implementing the digital PRO 

system. All of the participants who received digital PROs as a replacement for consultations responded that 

they believed that the primary purpose was to save money by having fewer physical consultations at the 

hospital. Most of them perceived this to be a good thing, as they thought the hospital should direct their 

resources either to other patients who needed them more, or to themselves when they felt worse.  When 

asked why she thought the system had been implemented at the hospital, one participant responded:  
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“To save time, I guess […] It is ok with me […] if it can save some money, then they can use 

the money when I come in all sick.” Female, 64. 

Again, this statement reflects a degree of trust in the clinic and that the participants felt understood and 

supported by healthcare providers. The participants trusted that the money (and time) will be used 

appropriately on their care when they needed it.  

Learning from the PROs 

Some of the participants highlighted that digital PROs enhanced their knowledge about their disease and 

their understanding of health concepts, which again affected their engagement with their health and 

healthcare: 

 “Some of the questions asked in the questionnaire have I never received before through ten 

years of consultations. […] I just thought; that is how it is. Until that questionnaire came. It 

is… something about… I think it was sore spots on the skin or something. Like when you touch 

me, you don’t have bruises, but it just hurts those places, that is also the bowel disease, that I 

have never thought, I just thought it is because I am a little weak.” Female, 32 years. 

Concerns about digital PROs 

Even though participants accepted digital PROs and perceived there to be individual benefits in engaging 

with these systems, they still expressed concerns regarding their use. These themes are presented below as 

dimensions of the ReadHy framework: feeling supported by healthcare providers; emotional distress, self-

monitoring and insight, and motivated to engage with digital services.   

Need for “life-line” 

Participants agreed that using digital PRO systems is appropriate when their IBD was less symptomatic, but 

did not perceive digital PROs to be useful when their symptoms were severe. It was important to 

participants that digital PROs were not used as a replacement for synchronous or face-to-face consultations 

if needed. A need for supplementary support from healthcare providers was expressed:   

“first I thought, well, you know your life line sort of disappears, but then again, I know the 

phone is there.” Female, 40 years. 

In this case, the participants perceived their ‘life-line’ to be direct support from their healthcare provider. 

Even when in stable remission, participants talked about their fear of not having the support in case of 

flare-ups.     

Increased anxiety 

Participants found that being asked the same questions repeatedly via digital PROs caused both concern 

and reassurance. Some participants found that their anxiety increased when they were asked about 

symptoms they did not have, but might expect to get:  

“Well… there are some symptoms I have never had. They just keep popping up again and 

again in the questionnaire. But then again it is not targeted me, it is targeted for a group of 

patients. Then the answer is simple, I guess, but it is that thing about, when you have never 

had that symptom before, then maybe you have had without knowing. But I don’t think I 
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have, but you… it makes you… That’s the hard part, well, now I say the hard part, it is also 

where you are grateful, that there are symptoms that you do not have.” Female, 40 years. 

Therefore, patients’ level of emotional distress with regard to their health situation may be affected by the 

digital PROs, often in a negative direction, but sometimes the comparison makes you “grateful” of the 

symptoms you do not have.  

Hard to assess symptoms and difficulties with free text field 

Participants in this study found it difficult to rate their own pain levels, particularly over time:  

“I do not think it is easy… but I do answer of course. Everything is… It does not hurt as much 

so you’re not able to walk…. And then you think… how do you modulate that… I’m able to go 

to work, I’m able to walk… It is not like that it affects me in a way where I’m not able to work. 

I imagine others feeling that way… so if I have to modulate it, then my score is rather low. 

Also compared to how you can feel…. When I was sick.” Female, 53 years.  

This reflects the ‘Self-monitoring and insight’ dimension of the ReadHy framework reporting on patients’ 

ability to continuously assess their symptoms and monitor the development of their disease, and includes 

patients’ knowledge about how to respond appropriately to symptom changes.   

In addition, one participant reported cognitive difficulties affecting her recall ability:  

”Then they ask ‘how have you been the last year?’, and then I have to sit there and say I do 

not remember. I only remember… I’m very in the moment… and maybe last week and then 

not much longer. I do not remember how I felt a month ago or how I was.”  Female, 43 years. 

The PRO system included a free text field, which challenged patients who found it difficult to articulate 

information about their health in writing, reflecting a deficit in the ReadHy dimension of understanding of 

health concepts and language. When asked what he would do if he was experiencing a symptom flare-up, 

this participant responded: 

“I would prefer talking to a doctor. Most likely. Because there is always something, some 

questions, some thoughts, that, when you sit in front in a consultation, will appear. I think it 

is like that, if you have a comment or something in the end of the questionnaire, you do not 

always get it written, and how are you supposed to write something like that. It is difficult to 

express feelings. It is easier to look someone in the eye.” Male, 33 years. 

In addition, two participants reported they were dyslexic, which meant that they found it more difficult to 

use a free text field:  

“I’m not good at… I’m dyslexic, I’m not good at formulating thing in writing. I just like to 

check boxes, and that’s really fine, that you are supposed to do that in the questionnaire.” 

Male, 46 years.  

Most of the other participants also reported that they did not use the free text field often.  

Being lost and missing updates 
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Some participants had concerns about being lost in the system after being assigned to the digital PRO 

system, therefore perceiving the digital PROs as a barrier to interaction with their healthcare providers. 

These patients reported that they usually left the hospital with a confirmed follow-up appointment in 12 

months’ time, but when using digital PROs they were not clear when they would receive their next 

appointment: 

“It took a while before I got one [a PRO questionnaire]. It is almost… I think it is a year after 

we discussed it, that I got one. Why, I don’t know. But then again, they had not promised that 

it would be fast. But it took a long time. I did come to think I was forgotten.” Male, 46 years. 

A change in the organisational setup has been made after this initial finding, making sure that the patients 

receive the first PRO questionnaire right after the first appointment.   

In addition, some participants found it rewarding to get news updates from the doctor during face-to-face 

consultations. These could be about a new type of medicine, medical trials or new information about their 

disease. Disease control was very important for many participants, and their clinicians were the most 

trusted source of information about treatment:    

“I do know that [doctor’s name] at some point had an idea that I was supposed to enter some 

sort of combo-treatment something, but then you have to have 20 cm of inflammation and I 

did not […] I don’t know if they think of something like that when you just – in quotation mark 

– is in Ambuflex. So that part is… That’s why I still think it is important to see your doctor once 

in a while. Maybe every other year or so.” Female, 40 years. 

This reflects whether patients perceive digital technology to have a positive impact on how they can 

manage their health and interact with healthcare providers; ReadHy dimension ‘Motivated to engage with 

digital services’. In this study, patients raised concerns about technology making disease management and 

communication more difficult 

Need to be able to use a computer or smartphone 

None of the participants who were assigned to use digital PROs reported any difficulties in using the digital 

system, indicating high ability to actively engage with digital services. However, there were some 

difficulties in achieving Digital Services that suits individual needs; one participant had tried to complete the 

questionnaire on a smartphone and did not find it suitable:  

“I did actually sit down with my phone and did it. That’s a bad idea. It is actually quite 

difficult to read it then, because you all the time have to scroll the page from side to side to 

be able to read, I’ll say it is a good idea to be on the computer next”. Female, 32 years 

Other participants reported using their computer to complete the PRO questionnaire, which reflected their 

need to concentrate when doing so:  

“It is not something I just do. I do take it seriously, and I make sure that I’m in a closed 

environment, that I’m able to have 100% focus, because it is after all my gut. It is not just for 

some sort of statistic…” Female, 40 years  

The one participant who did not use digital PROs reported that he did not know how to use computers, 

even though he used mobile phones and hands-free electronic devices. He had concerns regarding ability 
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to actively engage with digital services. He emphasised that he would not use a digital PRO system, but did 

share that that he would like himself and the doctor to know more about his disease and that he was 

heavily affected by his illness:  

“I do not think I gain anything from it [talking to the healthcare professionals]. I do not think 

they can tell me anything […]. It [the disease] is something I live with, and I will never get over 

it, so of course it is to my benefit to know as much as possible.” Male, 73 years 

Unused potential of the system 

While few participants had trouble with the digital aspect of the digital PRO system, others would have 

liked it to be even more advanced in order to quantify their disease status and serve their individual needs: 

“If I compare with my stepfather, he got diabetes, one tool he got is that he can pierce 

himself in his finger and then he takes this glucose test, and it helps him to adjust his 

medicine, and it gives him an idea of how he is feeling, if he cannot feel it otherwise. I can’t 

do that. I wish I could. Then I all the time have to feel. I’m bad at that”. Female, 40 years 

However, some participants were reluctant to use the questionnaire as a self-service, because they knew 

that nurses would check their answers and react on them:  

“If you could go in and pull out some charts. You can’t use it like that. As soon as you go in 

and fill out a questionnaire, then a larger process is starting where someone has to sit and 

read the questionnaire and assess it… if it is one thing or another. But I do like charts.” Male, 

39 years.  

Discussion 

This study supports a growing body of evidence, both in Denmark and globally, on the use of digital PROs.  

It presents the perspectives of 16 people with IBD attending a specialist clinic with a well-implemented 

digital PRO system. Patient perspectives were analysed through a the ReadHy framework of eHealth 

Literacy and Readiness. The ReadHy framework focuses on different aspects of patient-clinician interaction, 

on patient competence and attitudes, and on contextual surroundings (Kayser et al. 2019). The deductive 

component of our analysis used this framework, and found concerns and benefits within the dimensions 

Self monitoring and insight, Emotional distress, Feeling understood and supported by healthcare providers, 

Understanding of health concepts and language, Feel safe and in control, Motivated to engage with digital 

services, and Digital services that suit individual needs. A single participant raised concerns regarding Ability 

to actively engage with digital services. The remaining dimensions of ReadHReadHy (Constructive attitudes 

and approaches, Skills and Technique Acquisition, Social support for health, Using technology to process 

health information, Access to digital services that work) were not represented in the data. This could be a 

result of a limited focus from the interviewer. Another reason could be that the patients did not pay 

attention to questions within these dimensions and therefore no conclusions should be drawn on behalf of 

these “missing” dimensions.   

Following the ReadHy framework, this study indicates that high uptake of digital PRO systems is partly 

attributable to patients feeling supported and understood by their healthcare providers. In this study’s 

clinical setting, patients were introduced to the digital PRO by the clinicians, often by a doctor in the first 

instance during a face-to-face consultation, with follow-up after the consultation by a nurse. This study’s 

participants’ perspectives on the digital PRO solution were influenced by these encounters with clinicians, 
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and participants’ reasons for uptake was often that “the hospital asked”; all had accepted enrolment in the 

digital PRO system when asked. The one patient who was not enrolled was never asked. This finding 

corroborates prior research showing that trust in technology and trust in clinicians are linked (Montague 

and Asan 2012). 

Participants had varied perspectives on how the system fitted or did not fit their individual needs, which 

aligns with the ReadHy framework (Kayser et al. 2019) as well as motivational theories (Davis et al. 1992; 

Baumeister 2016) which emphasise the perceived purpose and benefit of the system to its user. The most 

obvious benefit of the system to participants, as with many eHealth systems, was that they did not have to 

spend time visiting the hospital when they felt it was avoidable (Schougaard et al. 2016; Mejdahl et al. 

2018). The changing nature of IBD is essential here, as patients may easily experience long periods of very 

low disease activity, which for some participants meant they did not feel like patients at all, whilst others 

still remained very conscious of their disease, indicating different needs for care (Knowles et al. 2018).  

All participants acknowledged that the hospital may use the PRO system to prioritise resources and were 

comfortable with that process. This finding might differ in other settings, as in this study it was dependent 

on participants’ trust that if the hospital saved money on avoidable consultations, this money would be 

spent on enhancing care elsewhere in their patient pathway.   

On the other hand, the reduction in consultation frequency did lead to some concerns among the 

participants in this study; this might influence dropout (Sanders et al. 2012), or explain why the uptake of 

digital PROs in the study setting was 77% rather than all eligible patients. Some participants in this study 

simply preferred physically meeting with their doctor. A face-to-face consultation was perceived as the 

“gold standard” for communication and some patients did not value saving time, but preferred to that 

everything remained as usual (Satchell and Dourish 2009). In these circumstances, digital PRO systems may 

still function as preparation for the face-to-face consultation rather than a replacement, and tap into the 

desire by patients for stronger clinician-patient communication that has been found in other studies (Khan 

et al. 2015). Other patients worried about being forgotten within the digital PRO system. This concern has 

also been found in a similar study of PROs as follow-up for people with epilepsy (Mejdahl et al. 2018). 

The fear of being forgotten relates to the patient’s relationship with their healthcare provider and their 

trust in their ability to access health care.  All participants in this study were confident they could call the 

clinic if their condition worsened; telephone calls were widely used and maintained a strong 

communicative relationship with the clinic despite the decrease in consultations as a consequence of digital 

PROs.  Increased telephone contact from patients to IBD clinics has been shown to correlate with increased 

severity of the disease and its impact on patients’ daily life (Ramos Rivers, Click, and Binion 2016). 

Another concern related to the decrease in consultation frequency was patients’ desire to be updated on 

developments in IBD research and to be invited to participate in research projects studying new 

interventions. This relates to some participants’ need to increase their knowledge about their disease and 

health status. This study’s participants did not feel digital PROs could address this need. Many of the 

participants expressed frustration that they, as well as their healthcare professionals, did not know why 

their disease developed, how they could control their disease, or how it could be cured. This frustration has 

also been found in prior studies of unmet needs amongst patients with IBD (Khan et al. 2015; Burisch and 

Munkholm 2016). Information on disease management can be difficult to disseminate through digital PROs. 
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However, this is an obvious area of possible improvement of the system and should be taken into account 

in future implementations of digital PROs as follow-up. 

Additionally, some participants in this study worried whether digital PROs were able to capture a worsening 

in their symptoms, and found it hard to report on their symptoms at each time point. Participants’ 

relationship with the clinic was important here too. Most participants trusted that there was a medical 

reason underpinning the digital PRO questions, but some found it hard to answer the questions on their 

own experiences of their health and well-being. This is corroborated by other PRO studies (Mejdahl et al. 

2018).  Also, research suggests that patients with low health literacy might have more difficulty answering 

questions on symptoms and find doing so more worrying (Taple et al. 2019). Participants in this study 

tended not to use the PRO questionnaire’s free text field to provide further information. These difficulties 

could lead to patient frustration with digital PROs and increase patient concern about their ability to 

manage their own health, which is believed to be important in patient acceptance of digital health 

interventions (Norgaard et al. 2015; Kayser et al. 2019). Issues like these could be addressed in any 

introduction to a digital PRO system that clinicians provide to patients. To support patients’ confidence in 

using digital PRO, this introduction might need to focus more on the content of the questionnaire, how to 

complete it and how patient-reported data are used. 

Participants in this study differed in how much their illness disturbed their daily life. Some were relatively 

unaffected, whilst others were heavily affected and had lost their job or become psychologically distressed 

or socially isolated. Studies have shown that mental health issues occur commonly amongst patients with 

IBD, especially during periods of disease activity compared to remission (Mikocka-Walus et al. 2016), and 

that mental health issues are known to affect treatment adherence (Lores et al. 2019). Digital PRO systems 

offer a means for patients to share information on mental health and health-related topics with their 

clinicians. Participants in this study appreciated this functionality; it was believed to be one of the main 

benefits of the digital system and of great importance to the patients. The increased focus on psychological 

aspects of the disease has also been found in other studies of PROs (Torenholt et al. 2020; Johansen et al. 

2012; Mejdahl et al. 2020). In addition, the digital PRO’s focus on extra-intestinal symptoms was found to 

lead to a small increase in health literacy among some of the participants, which could support self-

management (Keefer and Kane 2016). However, patients’ increased awareness of symptoms, both 

regarding mental health, abdominal pain and others, had some negative aspects. Some participants 

experienced increased anxiety when confronted with possible consequences of their condition.  

Overall, in the study setting the individualised fitting of the system and the patient-clinician relationship 

functioned as facilitators for the use of digital PROs. The barriers for its use were the difficulties of self-

monitoring symptomatology, potential for increased emotional distress, the perception that digital PROs 

reduce disease control and communication with clinicians, and fear of being forgotten by healthcare 

providers. These concerns should be explicitly addressed with patients by clinicians during implementation 

of digital PROs.  In contrast, the technology aspect of digital PRO was not a concern for most of the 

participants. Some participants had a higher need for self-monitoring, and asked for additional features in 

the system, but none complained that it was difficult to use. Despite this, the one participant who had not 

enrolled in the digital PRO system attributed this to the technological aspect of doing so, indicating that the 

digital aspect is very fundamental, and has to be accepted prior to most other aspects.   
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Strengths and Limitations 

This study used a specific framework- the ReadHy framework (Kayser et al. 2019) - in the analysis of 

qualitative interview data. Using an a priori framework, and the concepts it contains, limits the scope of the 

analysis, but also focusses it on the complex mechanisms believed to be present when patients interact 

with eHealth. 

A limitation to this study is its recruitment of only one patient who was not using the digital PRO system. 

Ideally the study would have recruited participants who had actively declined uptake of the digital PRO 

system, or had enrolled in the system but subsequently dropped out, to capture their perspectives on 

reasons for non-use. However, using participants’ responses to the ReadHy questionnaire (collected via the 

prior quantitative component of this study) in recruitment enabled a broad representation of patients 

across different levels of eHealth readiness, and this strengthens the results. The concerns of patients using 

the intervention may shed light on non-users’ potential concerns. 

Conclusion 

This study found that as long as patients were comfortable with the technological aspect of a digital PRO 

system, they found it a reasonable means to reduce avoidable face-to-face consultations and were 

therefore willing to accept its use. However, the participants had some concerns about whether the system 

was good enough to detect worsening in symptoms and if a problem would go undetected between 

reduced face-to-face consultations. Patient concerns of this nature may affect their willingness to use the 

digital PRO, but can be addressed by a good clinical relationship and the importance of direct telephone 

contact between patient and clinician if needed. This knowledge is important for the design of new digital 

PRO systems.  

This study showed that participants did trust that resources saved by the use of digital PROs may be 

redistributed to improve clinical treatment for themselves and others. This trust is fundamentally 

connected to patients’ relationship to clinicians and to the structure of the wider healthcare system.  

Overall, this study illustrates the importance of the patient-clinician relationship when implementing digital 

PROs.  
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Abstract 

Background 

Use of digital health services, such as digital patient-reported outcomes, depends on many different human 

factors as well as digital design solutions. One factor is clinicians’ attitude towards the system, their reasoning 

behind the using system and their perceptions of patients’ ability to engage with digital health systems. This 

study aimed to explore hospital clinicians’ attitudes towards digital patient-reported outcomes used in the 

routine care and treatment of inflammatory bowel disease, and to explore the potential role of clinicians’ 

attitudes in influencing patients’ use of digital patient-reported outcomes.  

 

Results 

Twelve clinicians using digital patient-reported outcome assessments in the care of inflammatory bowel 

disease were interviewed about their experiences of, and perspectives on, using this service. Most 

participants supported the use of digital patient-reported outcome assessments in the care of most patients. 

Participants reported that most patients found the digital solution easy to use. They perceived digital patient-

reported outcomes to have three main purposes: prioritising resources; improving patients’ quality of life; 

and improving quality of care. The patient-clinician relationship was of great importance to participants. 

Participants varied in their intention to use digital PRO, as some viewed the system as a positive but optional 

add-on for patients, whilst others intended to use the system with all eligible patients.  

 

Conclusion 

Clinicians’ general support of using digital patient-reported outcomes might facilitate their use among 

patients with inflammatory bowel disease. The participants saw benefits in doing so for patients, clinicians 

and the wider health service. Clinicians’ attitudes towards the use of digital PRO in the care of their patients 

may influence patients’ uptake of health service.  

 

Keywords 

Digital Patient Reported Outcomes, Digital Health, eHealth 

 

Background 

The assessment of digital Patient Reported Outcomes (PROs) is being used increasingly for a range of 

purposes in chronic disease management, including care of Inflammatory Bowel Disease (IBD)1–4. PROs have 

been defined as “any report coming directly from the patient about a health condition and its treatment, 
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without interpretation of the patients response by a clinician or anyone else” 5. In general, digital PROs allow 

assessments by which health professionals collect health-related data from their patients, often between 

consultations, via online questionnaires completed from home. This approach aims to support treatment, 

care and disease management, and reduce avoidable face-to-face consultations between doctor and 

patient6. Within IBD, patients daily life experience of the disease and changes herein associates with the state 

of disease and possibly need of action, thereby being a suitable condition for digital PRO assessment7,8. Use 

of digital PROs also has the potential to increase patient empowerment and improve healthcare 1,2,9. 

However, some patients seem to benefit more from this approach than others, and some do not engage with 

digital PROs at all 10.  

 

Patient engagement, adherence and use of digital health services depend on many different human factors 

as well as digital design solutions11–13. One factor is clinicians’ perceptions of patients’ ability to engage with 

health systems, which may affect patients’ attitudes towards and uptake of the system13,14 and have been 

found to be a barrier for use15. In addition, when digital PRO assessments are introduced as a new 

intervention in clinical practice, where the assessment constitutes a follow-up session, this changes daily 

workflow and adds tasks for clinicians which might affect their attitude towards new solutions16. Use, and 

reflections on use, of PROs in daily clinical practice affect the realisation of the intervention 13. 

Implementation efforts, including training for clinicians in how to handle digital PROs, and the information 

provided by PROs, are needed 17, especially when collecting data on health-related quality of life 16,18. Such 

implementation efforts aim to make a positive impact on the attitude of the clinicians and to secure a well-

established solution for clinicians and patients 19. Clinicians’ reasoning and justification for using digital PRO 

assessments may affect patients’ attitude to and uptake of the service 19. Therefore it is of interest to 

understand clinicians’ reasoning related to use of digital services to be able to understand its effect on uptake 

and patients’ acceptance of technology. This study aimed to explore hospital clinicians’ attitudes, including 

their reasoning and motivation towards digital PROs used in the routine care and treatment of IBD.  

 

Method 

This study was part of a larger action research project20 on patient-reported outcome concepts at an 

outpatient IBD clinic at Silkeborg Regional Hospital in Denmark8. This project has reported on patients’ 

perspectives on digital PRO21; this paper presents clinicians’ perspectives.  

 

Setting 

AmbuFlex is a publically funded, hospital-based generic web-administered PRO-solution which is used for a 

wide range of chronic diseases, including IBD, in Central Region Denmark since 2016. At the outpatient clinic 

for IBD at Diagnostic Centre at Silkeborg Regional Hospital (DC) which provides care to around 850 patients 

with IBD. 77% of patients are enrolled in the AmbuFlex IBD specific subset; AmbuIBD8. AmbuIBD is applied to 

replace face-to-face clinical follow-up consultations with Medical Doctors (MD) or Registered Nurse (RN); to 

prepare for a face-to-face consultation with a MD or RN; thus supporting patients in preparing and clinicians 

to target the issues of the consultation; and to report symptom exacerbation between consultations. MDs at 

the hospital identify patients for whom AmbuIBD is clinically suitable and enrol those consenting into the 

AmbuFlex system. Usually a RN then introduce the patient to the digital PRO system. 
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Through the digital PRO system, a questionnaire is sent to patients every 6-12 months using a national secure 

email system with a link to the questionnaire. Time between questionnaires is decided and adjusted on an 

individual basis, or the patient can access the questionnaire from a webpage at any time if they experience 

changes in symptoms or feel a need for contact. AmbuIBD consists of 44 questions based on existing 

questionnaires covering 1) disease activity (the Harvey Bradshaw Index (HBI)22 and the Simple Clinical Colitis 

Activity Index (SCCAI)23), 2) well-being (Short Health Scale24 and the WHO-5 Well-being Index25), 3) fatique 

(the Inflammatory Bowel Disease Fatigue Self-assessment Scale (IBD-F)26), and 4) questions on sexual 

dysfunction, medicine adherence, side effects, and weight. In addition, patients are able to write comments 

or request a phone call from the clinic. The AmbuIBD questionnaire was linguistically validated by the 

AmbuFlex section development team. A pre-specified algorithm in AmbuFlex colors each answer due to a 

cut-off value (green, yellow, red) in the receiving end of the system. The answers and the colour codes from 

the questionnaire are reviewed by trained RNs who decides if a patient needs a face-to-face-consultation, a 

phone call for additional information or if no action is needed at the time. If any items have a “red answer” 

the patient will receive at least a phone call, unless they are expected on attendance in few days. The RNs 

might consult a MD before contacting the patient if needed. Patients receiving medical treatment at the clinic 

every six to eight weeks receive the questionnaire prior to their treatment. 

 

Recruitment and data collection 

All clinicians involved in the use of AmbuIBD (n=12) at the current time (excepting this article’s co-author 

[name of author blinded due to peer review]) were invited to participate in an individual in-depth interview. 

All accepted: 6 MDs and 6 RNs with IBD experience, who all were users of the AmbuFlex system. Two RNs 

had used it since its implementation in 2016, and had been a part of the development team, whilst others 

only had used it a few times. Qualitative, semi-structured, face-to-face interviews were conducted between 

October 1st and December 20th 2018. The first author [name of author blinded due to peer review process], 

who had no prior relationship with the participants and no clinical background, conducted the interviews. 

The semi-structured interview guide focussed on participants’ attitudes towards and motivation to use 

technology, reasoning surrounding its use, and clinicians’ experience of patients’ engagement towards 

healthcare technology. Follow-up questions, exploratory questions and interpretative questions were used 
27. Every interview was recorded and transcribed verbatim by the interviewer. Interviews ranged in duration 

from 18-30 minutes.  

 

Data analysis 

Data were analysed thematically by two of the authors, using Braun and Clarke’s (2006; 2020) six-step 

inductive approach. First, the first author [ASN], read the data several times. Second, data were coded 

descriptively in NVivo12 Plus. Third, categories were established from the descriptive codes. Fourth, overall 

themes were created based on the categories while the original data were revisited to ensure agreement. 

Fifth, the first and fourth authors [ASN and LH], agreed on themes. The last analytic step was the writing of 

this paper, conducted after the contextualising event described in the next paragraph 28. 

 

Confirmatory triangulation 

A group discussion of the themes in a clinical context was facilitated in April 2020 (online due to the COVID-

19 lock down in Denmark) with two RNs and one MD from the site29. The two RNs had participated in the 

interviews. The aim of the group discussion was to examine if the themes were recognizable and relevant for 
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the participants30. As a means for discussion, a set of questions based on the themes was conducted29. The 

themes were confirmed by the participants at this event and are presented in this paper.  

 

Results 

The data show clinicians’ support for the use of digital PRO assessments in their practice. Their reasoning 

revolved around five themes: prioritising resources; improving quality of life; improving quality of care; 

patient-clinician relationship; and ease of use.  

 

Prioritising resources  

There was considerable variation in how participants perceived the purpose of the Ambuflex system. 

However, all participants identified that a key purpose was the reduction in face-to-face consultations 

facilitated by AmbuFlex, and not having to spend time on healthy patients:  

“Both… you know, it should be a good thing for both us and the patients. For the patients not 

to come in here and say everything is fine, I’ll leave again, see you next year. To avoid that 

consultation. For both the patient and us. Just to see them when something is up.” (RN 4)  

However, while several participants acknowledged the intention was for the system to support cost-

effectiveness and resource prioritisation, some doubted whether the implementation of AmbuFlex had 

actually saved money. Participants reported RNs spending substantial extra time managing the digital PRO 

system. As an example, one RN participant stated that they sometimes had to provide IT-support for patients: 

”There you really have to have some IT skills to sometimes even help patients to, what exactly 

is the problem […] Well, it's shatter-annoying. Well it can get me all the way up in the red zone 

that we have to spend so much time on it.” (RN 4) 

All of the RNs, whose task it was to coordinate the care surrounding the digital PRO system, stressed that this 

role was time-consuming and required complex coordination, which was a new job function to them. In 

addition, they reported the digital PRO implementation redistributed care work towards RNs from MDs: 

“You can say we see a few more of those yearly controls, where some of them might have been 

seen by a doctor before, where it is just us who handle them now ... um ... and only if there's 

anything extraordinary that we have the doctors in.” (RN 2) 

This was backed up by the MDs, who felt they had lost some control over patient care:  

“Then of course I have to depend on trusting the RNs who are set to keep an eye on it so that 

they do so as well. Of course they do that.” (MD 5) 

In addition, the amount of time RNs spent on consulting patients had reduced:  

“We do not have these nursing controls with one year, half and full year checks of Crohn’s and 

colitis, we see that virtually no longer. So it's much more administrative in some way. We sit 

behind the screen and follow up on it.” (RN 5) 

Half of the participants mentioned that part of the purpose for implementing the digital PRO solution was to 

be innovative and modern. A MD stressed the innovative ‘spirit’ at the hospital and said:  

“It fits well with the spirit of the hospital that you want to be an innovative hospital and try to 
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… [laugh]… do things different than you necessarily used to do.” (MD 2)  

 

Improving quality of life 

In the participants’ reasoning around the use of digital PROs, fewer physical consultations were perceived to 

benefit patients and enhance their quality of life. One perceived benefit was that patients could avoid taking 

a day off work to attend the clinic, as described in this quote from a MD:  

“I do think it is a waste of their [the patients] time to take time off work to come in here and 

tell that everything is fine.” (MD 5) 

In addition, some participants believed that the digital PROs could support patient education and enhance 

patients’ knowledge of their disease, which could improve patients’ quality of life and quality of care:  

“I think someone can use it [the PRO solution]. Yes, and that is also, what I sometimes try to 

say to people, but you can use it a little yourself, to score yourself, [...] but if you think like there 

could be some symptoms… Well, then you can go in and answer […] Is it as usual, or is there 

something that starts to change a little?” (RN 2) 

Another RN emphasised the benefits of patients answering the same questions repeatedly over time:  

"Now they are asked about joint pain every time, so they can think; well then, but it is probably 

related to my bowel disease and also all these extra-intestinal symptoms we ask every time.” 

(RN 5) 

Not all of the participants supported this interpretation and some doubted whether patients’ answering 

digital PRO measures had an effect on their (patients’) health literacy at all.  

“I doubt it [AmbuFlex contributing to patients’ understanding of symptoms][…] If, in the long 

run it will enhance their health literacy, well… I just don’t know.” (MD 4) 

Participants differed in their opinion about how well-educated patients were regarding their illness to begin 

with. As one MD said:  

"They are pretty well trained in reality ... that is if they have listened and read it [information 

material on IBD provided by the hospital]." (MD 5) 

Another MD emphasized the difference between patients: 

“It's very different. Someone uh ... someone does [know a lot about their disease], but of course 

there are many who do not. So, I also think ... that it is ... a little bit dependent on ... I also 

believe that IBD patients are very different. Some are very engaged. And someone would rather 

ignore their illness.” (MD 1)  

A RN talked about how surprising it was to discover patients’ lack of knowledge about their IBD:  

"It's really such an a-ha experience for us, too, that what we think they know, they don't always 

know. So… and it comes… it can get very visible in such a questionnaire.” (RN 4) 
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Improving quality of care 

One of the reasons participants cited for the implementation of a digital PRO system was to improve quality 

of care in a range of ways. For example, digital PRO assessment was perceived to provide an opportunity for 

clinicians to receive more reliable, valid responses from patients and thereby support quality care delivery. 

Clinicians felt that when patients were able to answer the questions at home in their own time they were 

better able to consider more accurate responses and to figure out what was most important to them at that 

moment. Another aspect of the digital PROs that clinicians believed supported quality of care was their 

capacity to collect ”real time” symptom registration as the patient had the opportunity to respond to the 

digital PRO measure at the time they were experiencing symptoms: 

“The clever thing is, they [the patients] can respond to the questionnaire whenever they want, 

and then we see it straight away. And then we act upon it. A lot of them know that thing about, 

well, I should have called the doctor, and then they are number seven waiting in line and then 

they never get to it, and then all of a sudden 10 days went before they actually got to tell us 

that they had diarrhea again.” (MD 1) 

Participants perceived that digital PRO measures could support clinicians’ preparation for consultations, 

which in turn enhanced the quality of care provided. All participants agreed that this functionality was 

important; one MD shared how he prepared for a consultation by using PRO data:  

”So, when they come to the clinic for something… then you go and check before the patient 

arrives… if there are any red answers or something, then you can see; ok, you can dive into 

what you really have to talk about.” (MD 5) 

Similarly, a RN reported that the PRO data helped her figure out whether or not to contact a MD in advance 

of for example intravenous treatment:  

”That thing about, well do we need a doctor? Or does it look fine and are there some things 

you just have to take into account. You can better prepare before they [the patients] arrive. So 

it doesn't come as a surprise or what to say, how they have it. You get a sense of is everything 

here as it usually is or is there something new?” (RN 2) 

However, not all of the participating MDs could find the time to check patients’ PRO responses before every 

consultation: 

 “Sometimes I must admit, I don’t get… I don’t check the response.” (MD 6) 

One of the perceived benefits of being able to prepare the consultation based on the patient’s answers was 

that the consultation had the potential to be more focused on the issues that worried the patient. A MD 

shared how this could force the subject of relevance to appear earlier in the conversation:  

"Because you can say that then you might lead the conversation into the relevant topics right away 

rather than spend ... a lot of time on ... trivialities from when they arrive. It's only when a patient is 

about to leave out the door that they are going to talk about what they really wanted to talk 

about.” (MD 5) 

In helping clinicians prepare for a consultation with a patient, another benefit of using digital PROs was that 

they gave clinicians an overview of the patient’s responses over time, and during the consultation could 

support detection of improvement or decline in symptoms or health status. Participants perceived this 

functionality to be useful in ensuring high treatment quality. Some participants also mentioned that patients 
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may also find it useful to be able to review their previous results. One MD stressed the difference between 

digital and paper based patient-reported outcomes, and the benefits of the digital solution:  

"If you had a piece of paper, then you had to scroll around in it and in this way you have them, 

even with this overview, where they are just next to each other the last four times, where you 

can then see , they have different colors and such. It's much more manageable.” (MD 3)  

As one of the main reasons given for using digital PROs was to enhance clinicians’ preparation for a 

consultation with a patient, it is reasonable to consider whether the nature of the consultation itself might 

change as a result of using digital PROs. One MD said that using digital PROs ’turns’ the conversation during 

a consultation: 

”And then I can just as well start from it, and then I can then take the routine things I would 

otherwise ask afterwards, so that you can just as well get the conversation turned in relation 

to what I did earlier.” (MD 5) 

Likewise, a RN stated that using digital PROs meant that the initiative was given to the patient during the 

consultation:  

“[The consultation] becomes more patient-controlled, because they have been at home and 

prepared for themselves, and what is happening to them is what we should address when they 

are at the clinic.” (RN 4) 

Most participants agreed that new topics arose during a face-to-face consultation as a consequence of using 

digital PROs, commonly issues about fatigue and sexual dysfunction. As one MD said:  

"Then there are some of the answers that go on to more broad things than what we have been 

used to asking about, ie there is something about ... the patients are asked if they have fatigue, 

and something like that, we have not so routinely asked, so you can sometimes get another 

side to the patients. And some also give answers about their sex life not working, nor do I think 

there are many of us who used to ask that for an ordinary consultation.” (MD 6) 

Due to the increased visibility of some symptoms caused by the digital PROs use, some clinicians reflected on 

whether or not the clinic could act on every reported symptom or health-related issue. One RN perceived a 

need to act on items that were in the questionnaire:  

"I have had a few around... where they have the answer about sexuality ... where I think that 

now we have ... so those who have sat with that form have chosen that question have to be 

there ... and when it is red , then I go into it.” (RN 1) 

Another RN expressed doubt on whether or not to act:  

"Yeah ... So there is someone who is flagging ... that is, getting red, only because of that answer, 

and then you sit a little there, hm ... I have to call only to ask about it, or what. Well, so you sit 

there…” (RN 6) 

 

Perceived Ease of Use 

All the clinicians agreed that the digital PRO system itself was very easy to use in their practice. Problems 

occurred only when there were technical complications: 
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“But then again; I know their hotline number by heart... to AmbuFlex. So, it has ... that is, that 

is... The Ambuflex solution has had some challenges, and we think that it is since their updates 

that there is simply something that simply does not run well enough.” (RN 4) 

The usability of the PRO system was not perceived to be a problem for the patients, but it was believed that 

some patients had difficulty locating the Ambuflex website. In addition, the wording of the questionnaire 

was perceived to be difficult for some patients:  

“I have experienced someone where they sit and answer the questionnaire while receiving 

biological treatment, who actually has difficulty reading what it says. And it is such a person 

who is… who is probably dyslexic or… is close by, at least. Who has difficulty understanding the 

meaning of it, and there are some single words they simply cannot read.” (RN 5) 

In addition, clinicians reported that some patients did not know how to use a computer: 

“Someone says, but I have a bad feeling about computers, it has nothing to do with me, and I 

can't figure it out at all. They may well say that, right.” (MD 5) 

Some participants reported that patients thought there were too many questions on the PRO questionnaire 

- especially those patients who were receiving biological therapy at the clinic:  

“They think there are many questions. Those who benefit the most from it are the ones we 

have who have colitis who do not get any treatment. Because they do not have to come in here 

and they do not have to send stool samples, and they do not have to have blood samples taken. 

So they have it easier. But many of the others, I actually think, think they get a little more work 

out of it, but on the other hand they can also see what we need it for.” (RN 5) 

and 

“I think there are many [patients] who say that there are many questions to answer. They also 

think that these are the same questions, ie… someone is sitting and doing it every other month, 

the ones who get the infusion [biological treatment], they answer every two months, I think a 

little that they think, maybe even a little, that they do it for our sake.” (RN 6) 

 

One MD pointed to the fact that the questionnaire is too comprehensive:  

“We ask for example about their sexual life, or ... we ask for ... their everyday life, it affects 

everyday life ... and how sick they feel ... so there ... it is a long questionnaire if you ask me. 

And I'm just thinking ... if you have one specific problem that you would like help with, then 

there are many other things you must have crossed off before you can ... maybe get in touch 

with us with what really matters to you.” (MD 2) 

 

Conversely, another MD mentioned the familiarity of the questions makes it easy for the patients to answer:  

“These are the same questions we ask. That's why IBD is such a… a good thing to do AmbuFlex… 

because the questionnaires are… so they are already made, that's what we always ask because 

we have learned to ask from them.” (MD 1) 

Three RNs reported that not all patients found the digital PRO questions relevant. 
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Patient-Clinician relationship 

Some of the participants mentioned that digital PROs affected the patient-clinician relationship, which 

influenced their attitudes towards the digital PRO system and their intention to use it in their clinical practice:  

“In the past, we saw our patients a little more often than we do now. And, I would say, for 

patients who have a newly diagnosed inflammatory bowel disease, I sometimes miss a little 

that I get to know the patient before they are assigned to AmbuFlex. Earlier, we had them 

going for years, and knowing that when we just hear the name, we know that ok, he really only 

calls if there is something extremely wrong and others where you know that they may well call 

, although there has just been a splash of blood in the toilet bowl. So that… dense feeling of 

who your patients are, I think it may not be as equally… as close as it was before…” (MD 6) 

A RN, who was responsible for reviewing patient’s responses, thought of this a little differently:  

”But since they are so good at using the comment field, we still follow them, when we see their 

answers and follow their lives in that way, right?. So I actually do not think that they are moving 

further away, that is.” (RN 4) 

 

Another RN with the same task reflected further on this:  

”so now I just have a name, and I can see how they are, but I do not know who they are. I 

haven't met them. So I think it may be a disadvantage. But it is not certain that the patients 

think so. [Laugh] It is always nice to know your patients, so ... But then ... the question is 

whether we did it already, because ... it was not certain that it was me they saw each time. If 

they came to a one-year check, there could be five different RNs they were in, so ...” (RN 5) 

 

The majority of participants mentioned that some patients felt safe in contact with the clinic and were 

doubtful about the change in contact that is introduced by the new solution. A MD highlighted doubt about 

the patients’ perception on interpersonal relationship and social context:  

”Someone they might also think that ... it is very impersonal, they would like to have talked to 

... with a doctor or and a RN and ... and then you sit there all alone in front of ... in front of their 

PC and ... well that's not the same care you get that way.” (MD 3) 

 

Another MD expressed a similar experience with some patients appreciating the opportunity to have a yearly 

talk with a health care professional:  

“Someone can say that, well I think it's nice to come in and get a talk about ... once a year, and 

get to know, well something new has happened in the development that can mean something 

to me.” (MD 5)  

 

One RN understood this as a safety issue:  
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“someone thinks it is very nice that, even if everything goes well, you just come in and say 

everything is fine, and you just get to see each other in the eyes. But it's a little different…” (RN 

2)  

Most of the participants mentioned that patients always had the opportunity to call the clinic as they were 

used to:  

”A few are a little worried about losing contact ... if they lose contact completely, we usually 

say, but they are still seen every three years, and they can always call us and they can always 

... so we are still here.” (RN 3) 

and:  

“the patients still have to opportunity call in here. We have not, as such, removed anything 

from them. Besides controls where they are feeling well. That's how I think it is.” (MD 1) 

There was a difference in opinion regarding whether or not the digital PRO solution is a supplementary offer 

or a standard procedure. One RN said:  

”So, I also think it is important that it becomes an offer and not a requirement. There must be 

room for those who continue to feel most comfortable in actually coming in and being seen 

and heard such face-to-face. That still have to be a possibility.” (RN 3) 

An experienced RN contradicted this: 

” I don't really present it as much as an offer, but I say that's how we do it in the future.” (RN 

5) 

 

Discussion 

This study explored IBD clinicians’ attitudes towards the use of a digitally administered PRO assessment 

solution in daily clinical practice. The participating clinicians’ attitude related to the objective of PRO and the 

reasoning behind the use of PRO. The digital PRO solution was perceived as a means by which patients could 

report symptoms and other health related issues from home (planned or not-planned) and could allow 

clinicians to assess whether their patients needed a face-to-face consultation. In this way, using digital PRO 

was perceived as a way of prioritising healthcare resources. In this study, the resource implications of 

implementing digital PRO were not investigated, and research suggests PRO implementation does not always 

lead to resource savings 16,31. However, workflow had changed and resources were prioritised differently than 

before the implementation of digital PRO. The participants accepted digital PRO as a relevant way to prioritise 

resources, and that affected their attitude to the solution.  

 

Secondly, digital PRO assessment was perceived to enhance clinicians’ awareness of their patients’ health 

status and its change over time prior to the patient attending a consultation, as well as facilitating the 

patient’s sharing of information about other aspects of their experience that could improve their clinicians’ 

quality of care delivery. These perceived benefits affected  participants’ support for the digital PRO solution, 

which is also seen in similar studies 15,32,33 
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Finally, digital PRO assessment was perceived to improve patients’ access to the clinic and enhance patients’ 

health literacy, therefore supporting their quality of life. Improved patient access to the clinical setting has 

been found in other studies of patient-initiated digital PROs 31,33. These outcomes were highly valued by the 

clinicians participating in this study. All of the perceived reasons for use of a digital PRO solution above are 

related to its impact on the patient-clinician relationship, and this study found that perceived ease of use of 

the PRO system, by patients and clinicians, was a fundamental condition underpinning successful 

implementation.  

 

The digital PROs investigated in this study contains different question types, which were perceived differently 

by clinicians. For example, the questions on health status or simple intestinal symptoms reporting were 

regarded as useful in a more direct way than the questions on health-related quality of life. Prior research 

has shown that disease-specific symptoms reporting can be used as preparation for consultations and in 

screening to avoid an unnecessary consultation 9. When participants considered non-disease-specific 

question items, they reported being unsure about how to respond to the patient-reported information. 

Clinicians were less confident in non-disease-specific areas, and some may not have felt adequately trained 

to respond appropriately, as reported elsewhere in the literature 34,35. Similarly, responding to non-disease-

specific symptomatology may be perceived to detract from time spent on disease-specific responses. The 

perceived loss of time from the core task is often seen as a barrier in implementation of new technology in 

healthcare 13. Non-disease-specific questions are often not handled as individual questions but more as an 

overall health status, that can serve as an introduction to the conversation during consultation, but not as a 

screening mechanism. Most of the participating clinicians in this study seemed to think that the usefulness 

of the PRO solution lay within the disease-specific health status and symptoms questions, as found in other 

studies 18,34,36. Only a few participants mentioned the value of obtaining a more comprehensive view of the 

patient’s overall status, but the ability to better prepare for consultations was seen as a value concerning the 

clinicians’ work. At the same time, clinicians  also perceived digital PROs to be valuable for the patient, as 

they offered the patient the opportunity to talk about what most concerns them. This reflects PRO data 

perceived as a means to prepare and inform the consultation, and is well established in other studies 37. With 

the right amount of training clinicians seem to be able to benefit from the introduction of digital PROs in their 

clinical work and in their relations to the patients.   

As mentioned, the influence of using digital PROs on the patient-clinician relationship was an important 

consideration for participants. If clinicians have concerns about not getting to know the patient as they used 

to, these might affect their willingness to enrol patients in a digital PRO solution especially in the early stage 

of the patient’s outpatient care. This is often seen in digital health solutions that aim for fewer face-to-face 

consultations 38. Meeting the patient in person was important to many of the participants in this study, and 

for some, a PRO-based follow-up could be initiated only when a relationship was established, as been found 

in other studies 34. On the other hand, the PRO questionnaire may lead to an even better understanding of 

the patient, because the digital PROs are informing the consultation and giving a more holistic view of the 

patient37. 

The perceived validity of PRO data is a fundamental concern for any use of digital PRO. In the current study, 

participants did not seem to doubt the validity of the data. Serious doubts concerning this validity has been 

reported in other studies 32; these doubts may lead to PROs being perceived as less useful and this has been 

found to be a barrier to their use 15. Data being collected in “real-time” and the fact that the disease-specific 

questions are the same as used at consultations helped the participants of our study to trust the validity of 

the data. This is especially important when collection of PRO data is seen as a means to replace consultations. 
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The interviews revealed some divergent views on the optimal length and content of the PRO questionnaire 

and its relevance to the clinical population. Clinical relevance of questions and answers is central for clinicians 

to accept a PRO solution, because the clinicians have to act on the answers continuously34,36. Some 

participants believed it to be a burden to some patients to answer many questions that sometimes are hard 

to understand; whilst others thought the patients should be familiar with the questions from face-to-face 

consultations. After a revision of the clinical procedure at the study setting (after the data collection for this 

research), patients receiving biological treatment will only receive the questionnaire every other time they 

come to the clinic. A scoping review of patients’ reasons for not using digital PRO solutions conducted by 

some of the authors of the current study found no association between length and duration of the PRO 

questionnaire and use 39. However, the current study’s findings reflected clinicians’ worries about patients’ 

willingness to use the digital PRO solution, which in turn affected clinicians’ attitudes towards the solution. 

In future implementations of PROs it might be important, to ensure the clinicians’ acceptance, to balance the 

need for information with the amount and complexity of questions in the PRO questionnaire.    

The participants did have some concerns with regard to usability of the digital PRO’s, but this was mostly 

limited to concerns for the few patients that had trouble using computers or simply preferred to meet the 

clinicians face-to-face once a year. The most frustration with the PRO solution amongst clinician participants 

in this study was among dedicated RNs who had experienced issues impacting organisational workload and 

distribution of work, which has also been found in a study of a similar PRO solution for patients with epilepsy 
16. RNs felt they had to provide IT-support to patients without proper training or time to do so, and they felt 

they were using a lot of time on screening the incoming questionnaires. While the MDs participating in our 

study only had to review patients’ digital PRO answers while preparing for their consultations, the dedicated 

RNs reported that the introduction of digital PRO had significantly changed their job description. Changes in 

workflow and workload have been found to be a factor for success or failure of implementing digital health 

interventions 38. During implementation of digital PRO solutions it is therefore important to handle the new 

tasks for clinical staff to ensure clinicians’ acceptance. 

Regardless of these changes, all of the dedicated RNs seemed very positive about the digital PRO system. 

They could see interrelated benefits for the patients, the hospital and themselves as clinicians. A central 

consideration for participants in this study was patients’ perspectives and experiences, and value for the 

patient was regarded as value for the clinician. As the MDs prescribed the solution and the RNs handled it, it 

was important that they supported it for the patients to be satisfied in using the solution. Clinicians (especially 

RNs) need to maintain a positive attitude towards digital PROs, even if some patients complain about a long 

and complex questionnaire. The intention to use digital PROs on all eligible patients was different amongst 

participants; some viewed the digital PROs as a positive add on for some patients, but not something all 

patients had to use, whilst others had the intention to use the solution with all eligible patients.  

Clinicians’ use of the technology might act as a hurdle for patients’ use (if the clinician never asks, the patient 

will never get a chance to use the PRO solution), but the clinician’s attitude towards the technology can be a 

factor influencing patient use as well. In classic theories on technology acceptance, perceived usefulness and 

perceived ease of use are main indicators for acceptance 40. As it is the clinician who explains the usefulness 

and the ease of use to the patient, the clinician’s attitude is an external variable that could affect patients’ 

perceived usefulness as well as the perceived ease of use. In this study, clinicians found digital PROs useful, 

especially as a means to enhance quality of care and prioritise resources, which meant they were likely to 

recommend digital PROs to their patients and thereby enhance the patients’ perception of the usefulness of 

digital PROs. Of course, other external variables will affect both the perceived usefulness and ease to the 

patient. Likewise, the patient’s attitude can be an external variable that affects their clinicians’ acceptance 
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of the service in a feedback loop where the patient reports back to the clinician and thereby forms the 

clinician’s perception of the usefulness and ease of use of the solution. This inter-dependence was obvious 

in the findings from this study, as participants had their patients’ worries in mind and focussed substantially 

on the patient-clinician relationship.   

 

Strengths and Limitations  

The findings of this study were generated using a thematic approach and this may be influenced by the 

perspective of the researchers (and participants) and the questions and prompts used in data collection. The 

interview guide may have affected the results and enabled on eHealth Literacy and patient-clinician 

relationship in a way that might not have been as obvious with the use of other interview guides. However, 

the themes were validated by participants via the group discussion with the confirmatory purpose.  

The clinicians’ perspective on the use of digital PROs in relation to the patients reflect their beliefs about their 

patients’ ability to use the solution, and their own first thoughts on the solution and its effect on their daily 

work.  These beliefs and attitudes were shaped by the initial presentation of the PRO solution to clinicians. 

These two perspectives were not distinctively separated in the interviews, and reflected that the patients’ 

perspective is important to the participants, and that the patient-clinician relationship is of utmost 

importance.  

This study collected participants’ accounts based on interviews and does not necessarily describe the actual 

use and work of the clinicians. However, the PRO solution is highly implemented and with close to 80% of 

the patients enrolled in the solution, all of the participants have some experience with the solution and are 

believed to use it.  

This study was a single-site study and the results are not necessarily representative for other sites. In addition, 

this study examined the participants’ thoughts on the AmbuFlex system, and it may not generalize to other 

digital PRO assessment tools or other digital health services. 

 

Conclusion 

The digital PROs used in the IBD clinic at Regional Hospital Silkeborg was perceived by clinicians to be useful 

as a tool to prevent avoidable face-to-face consultations, which benefitted patients, and to prioritise 

resources at the hospital. In addition, it was believed to have a possible positive effect on quality of life and 

quality of care. In this setting, the clinicians’ positive attitude towards the solution was believed to have a 

constructive effect on patient uptake. However, even though the participants had a high degree of 

acceptance of the solution, some were still reluctant to use the solution with all patients. It is important for 

clinicians to understand the needs and prerequisites of the individual patient when it comes to use of 

digital PROs. Specific training in the mechanisms behind use of digital PROs or screening of patients could 

accommodate clinicians’ concerns regarding patients that might have trouble using the solution.  
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Questionnaire to Australian IBD professionals (Phase 4) 
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Default Question Block

Australian IBD clinician’s views on the use of digital patient-reported outcomes
in IBD care
 
Researchers: Amalie Søgaard Nielsen, Associate Professor Lars Kayser (University
of Copenhagen & Deakin University); Associate Professor Lisa Hanna (Deakin
University, Australia)
 
What is the purpose of this research?
The purpose of this research survey is to explore Australian Inflammatory Bowel
Disease (IBD) clinicians’ perspectives on the use of digital patient-reported outcome
(PRO) concepts in IBD care.  A digital PRO system collects self-reported electronic
information from chronic IBD patients to inform face-to-face consultations. This
approach is already used in IBD clinical practice at some hospitals in Denmark, and
we’ve collected data from Danish clinicians on its use.  We’re interested to hear what
Australian IBD clinicians think about using this approach to improve IBD care in the
Australian context. 
 
Who is carrying out this research?
This research is being carried out by researchers at the Faculty of Health and Medical
Sciences, University of Copenhagen, Silkeborg Regional Hospital in Denmark, and
Deakin University in Australia.  The research is part of Amalie Sogaard Nielsen’s joint
PhD studies with the University of Copenhagen and Deakin University.  This project is
funded by the University of Copenhagen, Denmark’s Health Data Agency and the
Central Denmark Region.  
 
Inclusion criteria
All clinicians currently working within IBD outpatient care are invited to participate in
this study.
 
What am I being asked to do?
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You are being asked to complete a brief 22-item online survey.  Each item is a
statement about using digital PRO in IBD care, and you will indicate your agreement
or disagreement for each question on a 4-point scale.  Your participation in this survey
is voluntary and anonymous. You do not need to answer any question you’d rather
not, and you may stop the survey at any time without submitting your responses.
 
What are the risks and benefits of the research?
There is negligible risk to you in completing this survey. As an Australian IBD clinician,
you are being asked for your perspectives on the usefulness of digital PRO in IBD
care.  The survey is anonymous and you will not be identifiable in any results. This
project will contribute to the international literature on the use of digital health
technologies in chronic disease management, and will inform recommendations for
clinical practice within Australia.   
 
How will the study’s findings be disseminated?
GESA and GENCA will receive an executive summary of this project’s outcomes for
newsletter distribution.  In addition, the findings will be included in Amalie’s PhD thesis
and in to peer-reviewed journal articles and/or conference presentations.
 
How do I find out more?
If you want to know more about the study, you are welcome to contact Ph.D. student
Amalie Søgaard Nielsen at asni@deakin.edu.au or Principal Investigator Associate
Professor Lisa Hanna at lisa.hanna@deakin.edu.au.  
 
Any complaints?
If you have any complaints, please contact The Human Research Ethics Office,
Deakin University, 221 Burwood Highway, Burwood Victoria 3125, Telephone: 9251
7129, research-ethics@deakin.edu.au  Please quote project number HEAG-H 56-
2020
  
 

If you consent to participate please click the "next" arrow to commence the survey.

What is your profession?

Gastroenterologist

Other medical doctor working with IBD patients
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Where do you work? 

Please rate your agreement with the following statements

Other medical doctor, not currently working with IBD patients

Dietitian

IBD nurse

Other nurse, working with IBD patients

Other nurse, not currently working with IBD patients

Other profession

Private clinic

Public clinic

Both

I do not work at any clinic

   
Strongly
disagree Disagree Agree Strongly agree

Knowing more about
my patient’s current
mental health would
be beneficial for my
clinical work

  

Most patients know a
lot about their
disease, the expected
symptoms (including
extra intestinal
symptoms) and their
treatment.

  

I feel I have a good
overview of the
patient’s medical
history when I talk to
them
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Please rate your agreement with the following statements

Please rate your agreement with the following statements

   
Strongly
disagree Disagree Agree Strongly agree

I could assess when
clinically stable
patients need a
change of care by
reading their
responses to a
questionnaire rather
than seeing them
face-to-face

  

   
Strongly
disagree Disagree Agree Strongly agree

Overall, I think the
clinic could save time
by sending out a
questionnaire for
patients to report
symptoms instead of
seeing the patient
face-to-face.

  

The main purpose of
the consultation is to
keep in contact with
the patient between
episodes of active
disease.

  

The main purpose of
the consultation is to
tell patients about
their test results.

  

Most patients spend a
lot of time visiting the
clinic when it is not
necessary.

  

   
Strongly
disagree Disagree Agree Strongly agree

My patients would be
better off only visiting
the clinic when they
have active disease.

  

Some of my patients
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Please rate your agreement with the following statements

Please rate your agreement with the following statements

   
Strongly
disagree Disagree Agree Strongly agree

Some of my patients
get anxious when
visiting the clinic.

  

We spend enough
time during a
consultation focusing
on what is important
to my patients.

  

My patients have
easy access to our
clinical service when
they experience
symptoms related to
active disease.

  

   
Strongly
disagree Disagree Agree Strongly agree

I know most of my
patients well.   

When I know my
patients well, they do
not have to come see
me in the clinic on a
regular basis as I feel
comfortable that they
will call me if they
need help.

  

My patients tend to
ask me about new
treatments available.

  

Most patients easily
understand what I ask
them during a
consultation

  

   
Strongly
disagree Disagree Agree Strongly agree

Most of my patients
would be able to
complete online
questionnaires about
their health.

  

My experience is that
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Deakin University CRICOS Provider Code 00113B.

Powered by Qualtrics

Do you have any comments? (Please click the "next" arrow to submit your response)

   
Strongly
disagree Disagree Agree Strongly agree

My experience is that
most of my patients
use computers or
smartphones in their
daily life.

  

My experience is that
most of my patients
use computers of
smartphones in
relations to their
health.

  

My patients influence
the management of
their own care.

  

If I gave my patients a
questionnaire
surveying their level
of symptoms, I would
feel comfortable that I
could trust these
results.

  

http://www.qualtrics.com/
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